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Case presentation

• 64 y/o male referred for non-healing wounds after recent bypass at 
outside hospital

• 3 months prior had LEFT femoral-below knee popliteal using ipsilateral 
reverse great saphenous vein

• Indication was claudication at 2.5 minutes

• Prior interventions:

• LEFT femoropopliteal angioplasty for similar indications

• RIGHT femoral-popliteal bypass using ipsilateral reverse great saphenous vein 
for similar indications

• Different cardiac surgeons from same group performed each bypasses, LEFT 
saphenectomy performed by endoscopic harvest



Case presentation

• Patient now with new wounds left lower 
leg and eschar growing, mild rest pain.

• Palpable right dorsalis pedis pulse

• Non-palpable left pedis doppler pulse, 
monophasic Doppler signal

• Left femoral pulse is non-palpable but 
there is a healing incision

• Non invasives show bypass graft occlusion, 
scheduled for angiogram



JVS  2009; 50(1):54-60.

• Ann Vasc Surg. 2011 Jan;25(1):44-54.
• From 2001-2007 there was ~80% increase in endovascular 

procedures and 20% decrease in bypass procedures



• Are these trends good for patients?

• Controversy in the literature about endo first or bypass first.

• Are these trends good for overall healthcare?

• How do these trends affect current trainees?

• Patients presenting with critical limb ischemia may already have 
undergone multiple failed endovascular and even failed bypass 
procedures.

• At this point, there are few bypass targets and often times 
saphenous vein conduit is not available.



Outcomes of different conduits

• 4-year patencies:

Above-knee
Popliteal
(Primary)

Below-knee
Popliteal 
(Secondary)

Infrapopliteal
(Secondary)

Reversed 
saphenous vein

69 81 76

Arm vein 60 70 58 (3-year)

Human umbilical
vein

70 60 37

PTFE 60 40 21

Mills.  Rutherford 8th Ed.



Retrospective review

• Bypasses performed with great saphenous vein compared 
to those performed with arm vein

• 1 patient excluded (hypercoagulable, meth/cocaine user, bypass 
performed after popliteal thrombectomy unsuccessful due to 
rethrombosis but only lasted hours)

• Primary outcomes:

• Primary and secondary patency

• Secondary outcomes:

• Wound healing / resolution of symptoms

• Ambulatory status after bypass



Demographics / presentation

• Arm vein patients presented more often with tissue loss 
compared to leg vein patients (80% versus 46.2%)

• Arm vein patients were more likely to have prior interventions 
compared to leg vein patients (90% versus 41.7%)

Overall Leg Vein Arm Vein

Number of cases 23 13 10

Age 67.4 67.3 66.9

Male/Female 19/4 10/3 9/1

Rutherford 3 7 6 1

Rutherford 4 2 1 1

Rutherford 5/6 12 6 8

Prior intervention 13 5 9



Operative details
Overall Leg Arm

BYPASS ORIGIN

Common iliac 1 0 1

Common femoral 18 11 7

Mid superficial femoral 3 1 2

Below knee 1 1 0

BYPASS TARGET

Above knee 1 1 0

Below knee 12 8 4

Tibial 9 4 5

Foot (plantar) 1 0 1

• Arm vein patients had worse targets.  Infrapopliteal bypass 
was performed in 60% compared to leg vein patients (30.8%).



Secondary interventions
• Leg veins (2):

• Bypass: angioplastied valve

• Distal anastomosis: thrombosis POD1 after 
stopping heparin gtt, patency restored after 
removing posterior anastomotic plaque

• Arm veins (6):
• Inflow: iliac artery stent

• Bypass (2): stenosis of the vein harvested from 
the antecubital fossa requiring angioplasty

• Distal anastomosis (2): 

• thrombosis POD2 in plantar bypass resolved 
after embolectomy

• Tibial: wound healed, then reappeared so 
tibial artery stenosis was angioplastied



• Overall secondary patency is 78.2%

• Average follow up is 9.9 months (min 6 days in a tourist, max 2.92 years)



Known / suspected issues with graft, angio too late

Patients taken off anticoagulation

Recurrent distal bypass stenosis



• Arm vein primary patency is worse than leg vein (30% versus 77.8%)



• Arm vein secondary patency is slightly higher than leg vein (80% versus 76.9%) at 
almost 3 years, despite overall differences in patient populations

• These results compare favorably to the literature, whose overall outcomes are 
worse for arm vein



Secondary Outcomes / Complications

• Two patients in each group were non-ambulatory after bypass

• Remainder healed wounds or improved claudication symptoms

• One patient in each group required major amputation <30 days
• Both patients had patent bypass grafts at the time of amputation but 

had progressive tissue loss

• Thought to be due to surgical technique using Esmark since corrected

• In one patient, patent bypass graft allowed him to heal BKA, but still 
non-ambulatory

• No deaths <30 days



Case presentation (cont)
• Recommended for left femoral to below knee bypass using left arm 

vein, with left iliac artery stenting

• Left groin incision, barely palpable left common femoral pulse.

• Endarterectomy of common femoral artery performed (patched using 
branch of left basilic vein)

• Sheath placed between sutures prior to tying the patch:

9mm x 27mm balloon 
expandable stent

8mm x 80mm self 
expanding stent



Case presentation (cont)

• Left cephalic and basilic veins harvested from antecubital 
fossa and spliced using modified Carrel technique 











Lessons I learned

• Avoid using arm veins across the antecubital fossa

• Arm vein bypasses need more interventions, so keep close 
surveillance

• Using esmark on a wound worsens the wound

• Beware of the waterhammer doppler signal intraoperatively



Conclusions

• Patients in this series who underwent arm vein bypass:

• presented more often with critical limb ischemia

• had more prior endovascular and open interventions

• Although primary patency is much lower in the arm vein 
group compared to leg vein group, secondary patency is 
equivalent

• Overall similar clinical outcomes despite the differences 
between arm vein and leg vein groups




