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• 1906- Technique of vascular anastomosis described 

(Carrel A, Guthrie CC. Surg Gynecol Obstet 2:266,1906)

• 1948- First successful femoral popliteal bypass using 
reversed GSV in a patient with PAD

(Kunlin J. Rev Chir Paris 70:206-236, 1951)

Historical Perspective



Revascularization Options

• Open Vascular Surgery

• Endovascular Therapy

• Hybrid Procedure

Hirsch AT et al. J Am Coll Cardiol 2006;47:1239-131                     

Conte MS and Farber A. BJS 2015;102:1007-1009



Infrainguinal Bypass Surgery for CLI

• Bypass with autogenous vein has historically been considered the 
“gold standard”

• Results well documented in hundreds of reports: anecdotal > 
retrospective > randomized  trials

• Versatile: results in complex situations well established

• Low mortality, good durability

• BUT– there are limitations and risks:
– Wound and other complications

– Prolonged recovery

– Vein quality and availability

– Surveillance and reintervention

– Technically demanding procedures



Key Factors to Consider

Old frail  Endo

Young, healthy, good vein   Open



Relevant Domains

Anatomy

LimbPatient



Limb Factors

Rutherford  WIfI Index



Society for Vascular Surgery 
Lower Extremity Threatened Limb Classification: WIfI Index

• Wound: extent and depth
• Ischemia: perfusion/flow
• Foot Infection: presence and extent



Preoperative Patient Preparation

• History and physical examination

• Physiological noninvasive vascular studies

• Risk factor modification
– Smoking cessation paramount

– Aspirin, statin 

– Clopidogrel +/- stopped

• MRA vs CTA +/- angiogram

• Iliac disease often treated at time of angiogram to minimize bypass 
OR time



Preoperative Planning of Operation
Infrainguinal bypass procedure should be 
meticulously planned before patient is in OR 

– Guiding principle: Time in OR needs to be minimized 
through thoughtful execution of pre-operative plan

The association between operative duration 

of femoral-popliteal bypass and surgical site infection



Conduit

• Evaluation
– Pre-op vein mapping is performed in vascular lab 

– Minimum 2.5 mm acceptable

– Contralateral GSV, short saphenous, arm vein

• Choice
– Single segment GSV is favored

– If not available, choice of composite vs 

arm vein vs prosthetic a judgment call



Choice of Target

• Based on judgment
– technical suitability AND likelihood of graft to stay open 

• Adequate diameter

• Adequate length

• Relative freedom from calcification

• Any and all potential targets in play:
– Peroneal, AT, Tibioperoneal trunk

– DP or PT

• No fear of the foot
– DP tarsal branches

– PT plantar branches



Popliteal-pedal bypass







“It’s all about the vein”

• Distal vein is cannulated and gently 
insufflated with heparinized saline



• Endarterectomy with bovine patch angioplasty

• Proximal and distal anastomosis
• 5.0 or 6.0 or 7.0 Prolene suture

• Meticulous technique

• Completion 
• Doppler

• Duplex

• +/- Angiogram

The Operation:



Greater Saphenous Vein

Primary 

Graft 

Patency 

@ 5 years

Secondary 

Graft 

Patency

@ 5 years

Limb 

Salvage

@ 5 years

Taylor et al.
(JVS 1990)

n = 300 reversed 

GSV

80% 84% 90%

Shah et al.
(Ann Surg 1995)

n = 2048 in situ 

GSV

72% 81% 95%

Perioperative mortality: 2-6%



Alternative Autogenous Vein

Study 1° Graft 

Patency 

2° Graft 

Patency

Limb 

Salvage

Arm Vein Faries et al.
(JVS 2000)

55% 
@ 5 years

58%
@ 5 years

72%
@ 5 years

Lesser 

Saphenous 

Vein

Chang et al.
(JVS 1992)

55% 
@ 3 years



Healing of Ischemic Wounds: Comparison of 

Endovascular Therapy and Bypass  
Neville et al. J Vasc Surg; 11-12S, June 2010

 290 pts with ischemic wounds

 Rx: LEB vs EV

 Total wound healing: 76 vs 41% (p = .013)

 Large wounds: 70 vs 27% (p = .02)

 Shorter median time to healing: 98 vs 132 days

(p = .048)







Conclusions

• If surgeon is motivated and patient has good inflow and 
outflow, distal bypass can be performed efficiently, with 
acceptable morbidity, and with excellent long-term durability

• Remains the gold standard for many patients, particularly 
those with complex disease and/or large wounds

• Greater saphenous vein is the preferred conduit when 
available.

• Prosthetic grafts are acceptable alternatives



Summary
• Total, lifelong, multidisciplinary care of complex 

PAD patients is vital for limb preservation

• All patients should be considered for surgery, 
endovascular Rx, and hybrid options.
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