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Amputation Prevention in Diabetes

• Epidemiology of diabetes / foot disease

• Natural history

• Local and national strategies / pathways

• Evidence to underpin clinical practice

• Expanding limb salvage options
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Epidemiology Diabetes



“Record levels of diabetes-related 
amputations” (Diabetes UK)

2016 

8.1 major per 
10,000 diabetes

2013 

9.1 major per 
10,000 diabetes

2008 

11.1 major per 
10,000 diabetes

2004 

18.7 major per 
10,000 diabetes

Diabetes Care. 2012;35:2588-90



“Record levels of diabetes-related 
amputations” (Diabetes UK)

2016 

21 minor per 
10,000 diabetes

2013 

19.5 minor per 
10,000 diabetes

2008 

10.3 minor per 
10,000 diabetes

2004 

11.7 minor per 
10,000 diabetes

Diabetes Care. 2012;35:2588-90



Scottish Diabetes 

• Recording of foot screening 

• Patient information nationally

• Risk Stratification Triage System

• CPR for Feet campaign

• On line training programmes to support the 
implementation of CPR for Feet

• Bespoke SCI-Diabetes Ulcer Management 
System

• Data collection across Scotland 
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Regional Variation

• 8 fold variation

• Reasons unknown

• Organisation / access care

• Variations in clinical practice

• Commissioning services

• Clinical guidelines
Holman, Diabetologia. 2012;55:1919-25
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Public Health England 
Diabetic Footcare Profile

National Diabetic Foot Audit
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Clinical and commissioning guidance
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International guidance
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Scale of the problem

ACTIVE ULCER 5%

HIGH RISK 15%

INCREASED RISK 20%

LOW RISK 60%
Routine annual screen

Regular foot protection

Intensive foot protection

MDT foot clinic



Identification of those at risk

• Low risk (normal pulses, normal sensation)
Yearly review in primary care (QOF)

• Increased risk (absent pulses or abnormal sensation)
Refer to community podiatry (6 monthly review)

• High risk (absent pulses AND sensation / prev ulcer)
Refer to community podiatry (3 monthly review)

• Ulcer
Referral within 24hours to hospital diabetes foot clinic

Diabet Med. 2018;35:1480-1493
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Benchmarks for a standard population 
(NICE 2010)

Average Vascular Unit 800,000

• Diabetes 52,800 (6.6%) 

• 1,848 (3.5% of 52,800) emergency 
foot care 5 EVERY DAY

• 19,272 (36.5% of 52,800) 
community podiatry
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Structure & Process of Care

• 82% type 2 diabetes annual foot check

• 85% CCGs providing foot protection pathway

• 80% hospital sites with MDT foot clinic

https://www.nice.org.uk/guidance/NG19/uptake
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Structure & Process of Care

• 67% CCGs provide a pathway for foot 
assessment within 24 hours

• 15% active foot problems referred to a 
specialist and assessed within 2 days

• 64% foot risk assessment <24 hours admission

https://www.nice.org.uk/guidance/NG19/uptake
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Where is the problem?

“the crucial barrier to diabetic foot care is 

delay in accessing specialist care”

Diabet Med. 2018;35:1072-1077
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Effect of quality of medical care

• Aggressive cardiovascular 
risk factor management

• Before CV intervention               
5 year mortality 48%

• After CV intervention                   
5 year mortality 27% 

Brownrigg. J Vasc Surg. 2014;60:982-6

Young. Diabetes Care 2008;31:2143-7
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Provision of care in the US

• Regional variations in quality of care 
in US

• Revascularisation rates associated 
with ↓amputation rates ?????

Ann Vasc Surg. 2014;28:1719–1728
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Post revascularisation care

• Regional variations in quality of care 
in US

• Revascularisation rates associated 
with ↓amputation rates ?????

• Good care structures associated with 
↑amputation free survival post 
bypass Ann Vasc Surg. 2014;28:1719–1728
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Vascular Surgery role in the diabetic foot

• Revascularisation

• Debridement & amputation

• Part of the MDT

• “the specialists involved will be 
determined by local interest / 
expertise”
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National Minimum Skills Framework
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Size and nature of the problem

“It is likely that the great increase in the number 
of patients with diabetes over the next decade 
will have the biggest impact on vascular services. 
Many of these patients present as an emergency, 
and are at high risk of amputation. Prompt 
treatment of the infected diabetic foot and 
revascularisation, if required, can minimise the 
risk of subsequent amputation.”

POVS 2015



Size of the problem vascular units

• 800,000 population 

• 350-400 patients with CLTI every year per (POVS 2015)

• 52800 diabetes (6.6% population)

• 3168 DFU patients (6% incidence)

• 1584 with PAD and DFU per year (50% PAD)

• 4 every day

N Engl J Med. 2017;376:2367-2375
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Vascular Capacity and Organisation

POVS 2015



Early revascularisation – wound healing

Eur J Vasc Endovasc Surg. 2014;48:440-6



Eur J Vasc Endovasc Surg. 2017;53:206-213

Limb salvage: revascularisation >2 weeks



Practical delay common

Eur J Vasc Endovasc Surg. 2017;53:206-213
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Perfusion post revascularisation

Successful revascularisation group ▴

Unsuccessful • Diabet Med. 2005;22:460-5



Delays to review?

Consultant review within 12-14 hours: 42%



Major amputation

England in-hospital amputation mortality following major amputation

Eur J Vasc Endovasc Surg. 2012;44:485-90
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Evidence for vascular interventions

• Low quality studies

• Small / no blinding

• Report diabetes separately

• No reporting standards

• No core outcome set



Quality of studies to inform clinical 
practice in diabetic foot and PAD

• Total score: 21

• Design

• Conduct

• Outcome

• Median score 8/21

Eur J Vasc Endovasc Surg. 2018;56:401-408



Factors associated with being alive and 
ulcer-free at 24 weeks (NDFA)

More likely to be healed

Less likely to be healed
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Who will benefit from revascularisation?

• Historical definition of CLI unhelpful

• PAD common (50%)

• Ulceration multi-factorial

• Crural disease
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What proportion of patients with PAD and 
ulceration are revascularised?

• Eurodiale Study

• 14 experienced European centres

• >1,000 new DFU

• Clinical guidance / MDT



Diabet Med. 2008;25:700-7



Diabet Med. 2008;25:700-7

28% 43%22%
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Vascular imaging

Diabet Med. 2008;25:700-7
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Variation in revascularisation rates

	

Diabet Med. 2008;25:700-7
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Variation

• Consecutive series 

• 344 diabetes + CLI

• 97% revascularised                                                                 
(86% PTA, 11% bypass)
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Prediction of revascularisation outcomes

Moxey P. J Vasc Surg 2013;57:1-7
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Tools to aid clinical decision making

• Wound

• Ischaemia

• Foot infection

• Patient
J Vasc Surg. 2014;59:220-34
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Society for Vascular Surgery (WIfI) -
Wound

Grade Ulcer Gangrene

0 No ulcer No gangrene

1 Small, shallow No gangrene

2 Deeper ulcer Gangrene limited to 
digits

3 Extensive deep ulcer 
(midfoot)

Extensive gangrene 
(midfoot)
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Society for Vascular Surgery (WIfI) -
Ischaemia

Grade ABI Ankle systolic 
pressure

Toe pressure, 
TcPO2

0 ≥0.80 >100mmHg ≥60mmHg

1 0.6-0.79 70-100mmHg 40-59mmHg

2 0.4-0.59 50-70mmHg 30-39mmHg

3 ≤0.39 <50mmHg <30mmHg
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Society for Vascular Surgery (WIfI) –
foot Infection

• 0 – no symptoms / signs of infection

• 1 – local swelling, erythema (<2cm), tender/pain, 
purulent discharge

• 2 – erythema>2cm + deeper structures

• 3 – as above + SIRS
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Risk of amputation at 1 year

J Vasc Surg. 2014;59:220-34
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Estimated likelihood of benefit from 
revascularisation 
(assuming infection can be controlled first)

J Vasc Surg. 2014;59:220-34
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Validation of the WIFi Score

J Vasc Surg. 2015;61:939-44



Increasing limb salvage pool

• Endovascular technology

• Bypass surgery

• Advanced reconstruction

• Cell based therapies

• Wound care (dressings)



Technical feasibility of angioplasty in 
patients with diabetes and CLTI

• Anterior tibial artery success: 

2005 - 92% stenosis >4cm and 24% occlusions >2cm

• Posterior tibial:

85% stenoses and 11% occlusions

• Peroneal: 

84% stenosis and 26% occlusions

Faglia. EJVES 2005;29:620-7



Technical feasibility of angioplasty in 
patients with diabetes and CLTI

• Anterior tibial artery success: 

2005 - 92% stenosis >4cm and 24% occlusions >2cm

2012 - 87% stenoses >2cm and 90% occlusions >2cm

• Posterior tibial:

85% stenoses and 11% occlusions

95% stenoses and 100% occlusions

• Peroneal: 

84% stenosis and 26% occlusions

75% stenoses and 99% occlusions
Faglia. EJVES 2005;29:620-7

Faglia. Diabetes Res Clin Pract. 2012;95:364-71



Which revascularisation technique?

J Vasc Surg. 2012;56:380-6

Toe pressure,
mmHg

Open
(n=24)

Endovascular
(n=57)

P-value

Pre-intervention,
mean (+/-SD)

28.3
(+/-26.8) 

38.2                    
(+/-28.3)

0.15

Post-intervention 62.7
(+/-27.7)

71.7                   
(+/-35.0)

0.27

Change 34.3                
(+/-24.0)

35.6              
(+/-24.1)

0.60

P value <0.0001 <0.0001



Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7

Natural history ‘severe PAD’ not revascularised?
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Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7

Outcomes No angiography
n=319 (53%)

Angiography without 
intervention n=283 
(47%)

Total
n=602 (100%)

Ongoing ulcer 2 (-) 2 (-) 4 (-)

Primary healing 119 (37) 108 (38) 227 (38)

Healed after minor 
amputation

34 (11) 38 (13) 72 (12)

Healed after major 
amputation

40 (13) 61 (22) 101 (17)

Deceased unhealed 
with/without 
amputation

123 (38) 74 (26) 197 (33)

Drop-out 1 (-) 0 (-) 1 (-)
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Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7

Outcomes No angiography
n=319 (53%)

Angiography without 
intervention n=283 
(47%)

Total
n=602 (100%)

Ongoing ulcer 2 (-) 2 (-) 4 (-)

Primary healing 119 (37) 108 (38) 227 (38)

Healed after minor 
amputation

34 (11) 38 (13) 72 (12)

Healed after major 
amputation

40 (13) 61 (22) 101 (17)

Deceased unhealed 
with/without 
amputation

123 (38) 74 (26) 197 (33)

Drop-out 1 (-) 0 (-) 1 (-)
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Elgzyri T, Eur J Vasc Endovasc Surg. 2013;46:110-7

Factors associated with ulcer healing in 
those non-revascularised?

Odds ratio P-value

Pain 0.59 (0.38-0.91) 0.016

Ankle pressure >50mmHg 2.44 (1.27-4.66) 0.007

Serum creatinine >130μmol/L 0.55 (0.34-0.88) 0.012

Ischaemic heart disease 0.52 (0.34-0.81) 0.004

Cerebrovascular disease 0.41 (0.27-0.64) <0.001

Wagner grade ≥3 0.51 (0.33-0.77) 0.002
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Wound care products

• Poor quality

• Few blinded RCTs

• Simple non-adherent dressings

• No reporting standards

• No core outcome set



Vascular Society Annual 

Scientific Meeting 2018

ProNOx1 Study (Nitric oxide)

LeucoPatch Trial

Explorer study

(Sucrose octasulphate)

Lancet Diabetes Endocrinol. 2018;6:186-196

Lancet Diabetes Endocrinol. 2018;6:870-878

Wound Repair Regen. 2018;26:228-237
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MIDFUT Trial

Group 1: Treatment as usual (TAU)

Group 2: TAU + hydrosurgical debridement (HD)

Group 3: TAU + HD + Negative pressure (NPWT)

Group 4: TAU + HD + decellularised dermal allograft (DCD)

Group 5: TAU + HD + DCD + NPWT



Alternatives
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Conclusions

• Adapt to meet demand – urgent/emergency 

• Opportunity for pathway improvements

• Encourage better evidence

• Renaissance in wound dressings 

• Benefit new/alternative revascularization strategies uncertain


