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• Prevent death from ruptured Abdominal 
Aortic Aneurysm

• Prevent stroke due to carotid artery disease
• Preventing leg amputation due to Peripheral 

Arterial Disease 
• Heal leg ulceration 



Shaping vascular surgery in last 10 
years……

• More elderly patients

• Better information from Randomised Controlled 
Trials

• Technological advances

• Vascular Service Changes



Main changes in my career……
• Endovascular intervention 

• EVAR, AAA Screening

• Urgent CEA

• Advances in imaging

• Endovenous surgery

• 24/7 rotas, consultant led, specialty status coming



Training a Vascular Surgeon……
• 5 years undergraduate at medical school

• 2 years foundation
• 3 years surgery core training
• (2-3 years research)
• 6 years specialty training



Training a Vascular Surgeon 1976-95
• 5 years Edinburgh medical school
• 3 years Edinburgh house officer/ SHO (5 jobs)
• 2 years SHO St Bart’s London (4 jobs)
• 18 months Registrar Gen Surg Portsmouth
• 6 months Plastics SHO  Billericay
• 3 years research King’s College Hospital
• 1 year registrar Gen Surg (liver, GI) KCH
• 3 years Senior Registrar KCH and St Mary’s
• Consultant Surgeon (with interest in Vascular 

Surgery) KCH 1995
• Consultant Vascular Surgeon Edinburgh 2001



Peripheral arterial disease

• Muscle ischaemia
• Inadequate oxygenated blood
• Lactate accumulation
• Affects muscle group(s) downstream of 

vascular stenosis/occlusion



Claudication - Causes 

• Atherosclerotic occlusive disease
• Chronic embolic disease
• Cystic medial disease
• Occlusion of (popliteal) aneurysm
• Previous injury
• Kinking or entrapment syndromes



MRA





Ultrasound Mapping



Risk of Amputation <1%,       Risk of fatal MI 5-10%/year

Burns et al , BMJ, 2003, Management of PAD in primary care

Natural History of Intermittent Claudication



Treatment of claudication

• Control risk factors – stop smoking
• Antiplatelet
• Treat Cholesterol >3.5
• Supervised exercise
• Drugs
• Avoid intervention

Scottish Intercollegiate Guidance Network 89 (2006)



Stop 

smoking 

and 

keep 

walking



Treatments

• Femoropopliteal bypass 1960s
• Drugs 1970s
• Angioplasty 1980s
• Stents 1990s

• Remember: 15 minutes’ conversation in 
clinic can save 3 hours in the OR



SFA 
occlusion















MRA



Conclusions

• Claudication implies atherosclerotic load
• Risk factor management
• Patient information
• Interventions have improved
• The indications for intervention haven’t 

changed



Arterial reconstruction























Diabetic ulcer

• Early intervention saves legs



Diabetic Ulcers

• 15% diabetics during lifetime
• 15% of admissions
• 5% prevalence
• 3% incidence
• Precede 85% of amputations
• 8 fold increased risk of amputation



2 year Mortality after BKA

36%



















Abdominal Aortic Aneurysm



AAA - Pathology
Risk factors

Elderly
Male x4
Hypertension
PVD
Family Hx

Collagen
Infection?



AAA - mortality

2% male deaths >55
3000 elective and 1500 

emergency ops / year
Rupture op. mortality 

45% (90% overall)
Elective mortality 8%



AAA - clinical course

Diameter 10% p.a.
Only 15% rupture
85% die of 

something else
5 year rupture risk

5-5.9cm - 25%
6-6.9cm - 35%
>7cm - 75%



AAA - clinical features

75% asymptomatic
Epigastric pain
Back pain
Malaise + weight loss

Rupture
Severe back pain
Circulatory shock



Indications for surgery

Diameter >6cm
Rupture
Symptomatic
Expansion >1cm/year
UK small aneurysm trial: no advantage 

operating on 4-5.5cm aneurysms



Surveillence of AAA <5.5cm

3 months
6 months
12 months 
Yearly



Preoperative investigation

Extent of aneurysm
CT scan to show anatomy

Fitness for anaesthesia
Renal function: Cr
Cardiac function: ECG, 

Echo/stress, angio?
Respiratory function: 

LungFTs, exercise



Operation



Operation



Operation



Operation



Operation



Operation



Postoperative care

HDU
Epidural
Fluid intake
ECG
Resp function
GI
Peripheral circulation



Aneurysms elsewhere

Popliteal



Aneurysms elsewhere

Popliteal
Carotid
SFA



Aneurysms elsewhere
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Aneurysms elsewhere

Popliteal
Carotid
SFA



Endovascular Aneurysm Repair

• Reintervention
– EVAR 9.8%
– Open 5.8%



EVAR 1, Lancet, 2005

• 4 years median 
• All-cause mortality 

28% both
– EVAR 4%
– Open 7%

• 4yr Hospital Costs
– EVAR £13257
– Open £9946 



EVAR 2, Lancet 2005

EVAR Medical Rx
n 166 172
30 day Mortality 9% 9 ruptures  per 100 

person years
Cost £13632 £4983
4 Year follow-up Overall mortality 64% both groups



Multicentre Aneurysm Screening 
Study (MASS), BMJ 2002 

• 67800 men 65-74
• 47 fewer aneurysm deaths
• Cost £28000 per life year gained
• Falling to £8000 at 10 years



Stroke

20-30% attributable to carotid artery 
disease



Symptoms of carotid bifurcation disease

Hemispheric event – TIA
Hemispheric event – completed stroke
Monocular event – amaurosis fugax or blindness

Face, Arm, Speech, Time



Carotid surgery to prevent stroke

Eastcott 1954
(?Debakey 1953)





BMT 26.5% 
CEA 14.9%

30 day death and stroke after CEA 7%. 

Symptomatic disease,  > 70% ipsilateral stenosis, NNT = 7
Asymptomatic disease,  > 70% ipsilateral stenosis, NNT = 50.

3-year death and stroke rate, >70% stenosis







Key steps in carotid intervention 

• Ischaemic event
• Presents to primary care
• Prompt imaging – ultrasound, CT brain
• Stroke service - ?thrombolysis
• Refer vascular intervention team
• Intervention



Determinants of outcome

• Patient selection
• Best medical therapy
• Timing of intervention
• Quality of intervention



Stroke risk after TIA

48 hours 6.7%
7 days 10.4%
30 days 13.4%

Rothwell, 2007



Timing

– Rothwell 2004
• <2 weeks 1 stroke saved for 5 CEAs
• >12 weeks 1 stroke saved for 125 CEAs



Improved outcome in carotid 
intervention 

• Public education
• Shorten event to intervention time 
• Adequate capacity in intervention service
• High volume = better outcomes



Acute management
Recognise symptoms early
CT Scan
Refer to stroke team
Thrombolyse?
Duplex ultrasound of carotids
Refer to Vascular Surgery



Venous Disease 



Function of Veins

• Return Oxygen and nutrient depleted blood 
• Reservoir - 2/3 blood volume
• Passive flow: depends upon

– Calf muscle pump
– Respiration
– Blood volume
– Distance from heart



Deep Veins

• Branch like arteries
• Close to arteries
• Do the main job of 

returning blood 
from limbs and 
organs 



Surface veins

• Do not follow 
arteries

• Can be removed 
without consequence

• Often used for 
bypass procedures

• Can become varicose



Structure
• Thin wall
• Distensible
• Valves



Valves prevent backflow



Ultrasound Mapping



Diseases of Veins

• Deep Vein Thrombosis
– Acute DVT
– Pulmonary embolus
– Chronic Post-DVT syndrome

• Superficial Venous Reflux (varicose veins)



DVT

• Risk factors
• Complications 
• Prevention
• Treatment
• Complications and sequelae



Superficial 
venous 

incompetence

• Varicose veins



Superficial 
venous 

incompetence

• Varicose veins



Indications for treatment of 
Superficial Venous Reflux

• Absolute:
– Ulcer
– Eczema
– Bleeding
– Superficial vein thrombosis

• Relative:
– Pain
– Cosmesis
– Swelling



Superficial Venous Reflux: 
Treatment Options

• Graduated compression stockings
• High tie and strip
• Radiofrequency ablation
• Phlebectomies
• Foam sclerotherapy
• Novel Therapies



Stripping 





Laser therapy – similar in effect to radiofrequency ablation





Phlebectomies



Foam sclerotherapy



Remember – veins can be used as 
arteries!

• Harvest from superficial 
vein in leg or arm

• Vein wall “arterialises”

• Good long term patency



Chronic venous incompetence



Chronic Venous Ulcer



Vascular Trauma

Blunt
Penetrating (sharp)
Iatrogenic



CT Angio










