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―An informal meeting occurred 

in December of 1975 during the annual meeting of the 

Southern Surgical Association at the Homestead in Hot Springs, Virginia. 

At that meeting Dr. John Foster of Nashville invited a few surgeons interested

in vascular surgery to his hotel room to discuss the feasibility 

of organizing a regional vascular society. 

That informal meeting lead to the planning of the 

Southern Regional Vascular Group Organizational Meeting 

which met on January 24, 1976 in Nashville, Tennessee‖ 

Andrew Dale of Nashville, Tennessee

William Edwards of Nashville, Tennessee

“…junior faculty vascular surgery member from Vanderbilt, Dr. Richard Dean.”

The History



Observations from Blue Collar 

Academia



Vascular Surgery Service

2008
• AV dialysis access operations = 1128

• Infrainguinal procedures                       =494

• Carotid endarterectomy =155

• Open aortic procedures                         = 86

• Major limb amputation = 117

• Endovascular procedures diagnostics   = 359

• Endovascular interventions = 444

• Endovascular AAA                               = 65

• Miscellaneous endo = 108

• Outpatient visits = 15,000

• Noninvasive vascular lab procedures = 16,699

Carotid disease
6.3% of total volume

Aortic aneurysmal disease
4.3% of total volume

Lower extremity ischemia

47.8% of total volume



Benevolent Stewards of our Data



Can We Do Better?

• We approach treatment haphazardly

• Preoccupation with the methods 

• Physician oriented, not patient oriented outcomes

• We tend to follow the emperor



Objectives

• Standardization

– Endovascular versus Open surgery

• Claudication

• Critical Limb Ischemia

Take Off the Emperor's Clothes



Treatment 

Standardization



The greatest public health threat of 

the 1950’s and thus, the greatest 

opportunity for pioneering research

What is the most treacherous  public health threat of our time?

…for example….





Acquired

Heart

Disease

The

Research

Pioneers



The failing business model of 

medicine; the major symptoms being 

poor quality, inadequate access and 

unaffordable cost. 

So, today?....



Learning to think of the 

failing American medical 

business model as a ―disease‖

Comparative Effectiveness Research:

Research Labs of the Future?



You will be the Investigator and the 

―Lab Rat‖

Healthcare Delivery Research



Designing 

Experiments to Study 

the ―Disease‖

Business Failure

Think: 

1) Like Business People

2) ―Process Engineering‖

3) Standardization



The Doughnut Shop

• One Factory

• Multiple Bakers

– Cook at other bakeries

– Cook other things….not just doughnuts

• Multiple Recipes

– Cooks often change their own recipes

• A ―Signature Doughnut‖?

– Ingredients?

– Shipping/packaging

Can this be a successful business?



Hospital

System

2

Hospital

System

3

Hospital

System

1

Care

Care

Care

Care

Care Care

Quality Dept

Pt Safety Quality Indicator Infection

Process

Improvement

Team/

Initiative

Adverse Measure

Independent Physician/Hospital Model

The Dysfunctional Doughnut Shop



Healthcare System

(In & Out Patient)

Clinical 

Effectiveness

Dept

Pt Safety

Quality Indicators

Integrated Delivery System Business Model

Standardized

Protocol-Driven 

Care

Protocol 

Compliance

Provider/Hospital

Morbidity

Mortality

Financial

Satisfaction

The Research Lab of the Future

Accountable Care 

Organization 
Tremendous Research

Need/Opportunity 



Endovascular

vs

Open Surgery

So, how are we doing?



Angioplasty

No artery is exempt



1. PTA best for short stenosis, large arteries, good runoff, 

less severe disease and non- diabetics

2. Surgery best for longer lesions, occlusions, smaller 

arteries and more severe disease

3. PTA is better tolerated than open surgery but less durable

4. Surgery is less well tolerated but is more durable

5. Class one data comparing the two modalities is sparse

6. What we know has not changed in 30 years

Facts





The Facts Supporting the Change? 

The popularity of percutaneous 

intervention is the product of changing 

attitudes (i.e. philosophy), not 

improved technology or new evidence



Treatment Chaos





Dr Taylor’s Solution:

Fem-Fem or Aorto-bifem bypass



Dr Gray’s Solution:

BJ (Balloon Job)!







Type of Care Rendered?



Care Standardization in 

Blue Collar Academia
―Toyota Corolla Care‖





The Lower Extremity Grading 

System (LEGS) Score

Arteriographic Findings Presentation Functional Status Co-morbidities Technical Factors

- Aortic - Claudication            5 - Ambulatory            0 - Obesity                     2 All Cases

< 3 cm aortic stenosis/ - Redo surgery             2

occlusion or 3-5 cm stenosis - Limb threatening - Ambulatory/ - High risk coronary

of aorto-iliac bifurcation               8 ischemia                 2 at home only          2 artery disease           3 - Redo angioplasty     -2

> 3 cm aortic stenosis/

occlusion or > 5 cm stenosis - Non-ambulatory/ - Age Infrainguinal Cases

of aorto-iliac bifurcation               0 transfer only          5 > 70                          1 - Blind segment

target                        2

- Iliac - Non-ambulatory    20 > 80                          2

TASC A or B                                   8 - No venous 

TASC C                                           2 conduit                      6

TASC D                                           0

or - No vein w/ foot 

- Fem-pop-tib infection                    8

< 5 cm occlusion/stenosis                5

> 5 cm occlusion w/ distal

target                                             0

Isolated common/deep femoral

stenosis                                            0 Possible score:        2-5 Possible score:      0-20 Possible score:          0-7 Possible score:       -2-12

> 5 cm occlusion w/o distal 

target                                              6 Recommended Treatment: (sum of total score from each column)                 * If a heel ulcer and ESRD

-0 – 9 = open surgery                                                                                         are present, double the score

-10 – 19 = endovascular

->20 = primary amputation

Possible score:                                0-8



Mr. S

 60 yo man w/ bilateral calf claudication and 

a non-healing right toe ulcer

 ABI - 0.5 bilaterally









Mr. S

Right Leg

Anatomic Level     Presentation     Functional Status     CoMorb     Tech Factors

Long Fem               CLI              Ambulatory O/H

0                       2                       0 — —

Score = 2

 Treatment = Fem-pop

Left Leg

Anatomic Level     Presentation     Functional Status     CoMorb     Tech Factors

Short Fem          Claudication     Ambulatory O/H

5                           5                          0 — —

Score = 10

 Treatment = Endovascular

LEGS Score



Case Control Study

100pts LEGS v 100pts Contrary

*LEGS better outcomes@ 6mos

-Patency

-Limb salvage

-Ambulation



Practice and Disease Patterns in 

Greenville

(%) Claudication

(N=663 pts) 

Rest Pain 

(N=392 pts)

Tissue Loss

(N=677 pts)

p-value 

Endo/Open 66.2 / 33.3 67.6 / 29.8 51 / 47.4 <0.001

AOID/

Infrainguinal

64.9 / 32.6 31.6 / 63.5 16.4 / 77.1 <0.001

-We are on the ―Endo Bandwagon‖

- ―60/40‖ – ―50/50‖ Endo/Open



Knowledge
Skills

Judgment

CMS

reimbursement
Time

And effort



―The Oculostenotic Reflex‖



―Oculostenotic Syndrome‖

• ―Well tolerated/ rarely harmful/and may help‖

• ―The patient would want me to try everything 

minimally invasive prior to offering open 

surgery‖

? Chelation Rx?Angioplasty Anonymous

A condition afflicting educated individuals who

possess no resistance to the oculostenotic reflex 

citing a series of rationalizations for their behavior



It is what it is….

So, how is that working for 

us?

Current Status:



An Assessment: Rx for Tissue Loss

―Open Era‖

1996

n=570

―Endo Era‖

2005

n=749

Cull DL, et al: SSA  2009    

30%

―75%/25%‖ ―50%/50%‖

2) Amputation rate not improved ~ 50% @ 3years

1) # of 2° revascularizations doubled (8%-19%)



An Assessment

Cull DL, et al: SSA 2009

Our shift from open surgery to endovascular, 

while less invasive, has increased the ―amount 

of care‖ without improving outcomes



Mediocrity…and I offer no 

solutions

• To solve the healthcare crisis we need to 

approach scientifically-STANDARDIZE

• PAD is a great example of how NOT to use 

value based outcomes to drive care

• A shift to endo has occurred with little 

convincing evidence that care has been 

improved



Claudication



The World Is Changing

• 61 year-old man with claudication left leg

• Cigarette smoker, multiple attempts to quit

• Works as a contractor, likes to hunt

• Ankle brachial index= .5

• Short segment (5 cm) SFA occlusion

• Treatment started – exercise & smoking 

cessation

Seen recently walking around the hospital

and informed me that his leg is doing well

after the balloon angioplasty performed

by his cardiologist



Where am I missing the boat?



1) Patients with intermittent claudication have

a risk of major amputation of 1% per year 

and a death rate of 6% per year

2) 6% overall progress to critical limb ischemia 

3) Best initial treatment is medical therapy



Claudication - Medical Treatment

 Stop smoking

 Exercise program

Drug therapy



Claudication - Medical Treatment

 Highly addictive - relapse common

 63% of patients - despite a major 
smoking related illness, will continue 
to smoke

 Successful secession long-term in 6% 
of patients 

Smoking

N Engl J Med 1999;340:685-91

Atherosclerosis 1996;120:25-35.



Claudication
Exercise

• The benefits of supervised exercise are undisputed

• In a UK study where patients were followed for 6 

years, there was no difference in walking distance 

between PTA and exercise despite initial 

improved ABIs in the PTA group

• Any benefit of PTA dissipated by 2 years in 

another randomized prospective study

Perkins JMT, Eur J Vasc Endovasc Surgery,1996

WhymanMR, J Vasc Surg,1996



Claudication - Medical Treatment

 34% - can not participate - other ailments

 36% - unwilling to participate

 30% - participate and do well

Exercise Program

De La Haye, Vasa, 1992



…Miles logged running to 

the bathroom….ASA & Diarrhea



Mediocrity?

At best we help only one-third of our 

patients with claudication by non-

interventional Rx



Claudication - Intervention/Outcomes

• 526 patients

• Objective patency data (ABI)

• SF36 physical function score

• SF36 bodily pain score

• WIQ walking distance score

Feinglass PhD et al, J Vasc Surg, 2000, 31(1), 93-103



Claudication - Intervention/Outcomes

 Functional improvement varied with ABI

 Functional gains - 1/2 that of hip replacement

- similar to coronary angioplasty



•Health assessment improved overall after PTA

•Strikingly better with claudication

•Health assessment did not improve with CLI

and 1 year amputation-free survival

was only 50%



Claudication

Critical Limb Ischemia



Vasculogenic Claudication

• Claudication outcomes rarely studied in 

isolation

Critical Analysis
PubMed search

―Intervention for claudication‖

402 citations:

6 reports confined to cohorts of 

claudication only





1000 Limb Claudication Study

• Treatment today = predominantly endovascular 

Rx (> 60%) and safe (< 1% mortality) 

• Symptom resolution = nearly 80%; symptom 

recurrence = 18%

• Re-intervention for recurrent symptoms = 6.5%; 

amputation in this cohort was rare (< 2%)



1000 Limb Claudication Study

• Five year patency, maintenance of ambulation 

and maintenance of independence > 90%

• Five-year limb salvage = 99% ; survival = 77%

– Survival - typical, limb salvage - superior to natural 

history reports



Are our attitudes about claudication 

wrong?



What about critical limb 

ischemia?



The Sentinel Case



Mrs C.

• 70 yr old WF-Transferred from out-lying 

hospital with Lt leg ischemic ulcers –

blisters from CHF

• ―Fully  functional‖ prior to hospitalization.

• Smoker/ NIDDM

• Transferred ―to the Mecca‖ for limb salvage









Mrs C.

• A-Gram shows normal aorta and iliacs,Lt 

SFA,popleteal occlusion,1vessel (Post tib) 

R/O below a diseased popliteal artery

• OK vein



Mrs C.

What to do?







Mrs C.

• Fem-Posterior tibial bypass

• Long drawn out course- 6 week

• Missed her first F/U



Do we need to change our 

attitudes about the 

management of critical limb 

ischemia?



Critical Limb Ischemia

• Incredibly heterogeneous

• Perhaps outcomes depend on presentation?

– Pre-existing condition?

– Rest pain?

– Tissue loss?

Rest Pain- Tissue Loss
-Ulcer

-Gangrene



Functional outcome not solely determined

by limb salvage or reconstruction patency, but by

functional, mental, and medical condition

at presentation





Southern Surgical Association

2008

• 2240 limbs/1732 consecutive patients from Jan. 1998-

Dec. 2005

• 999 limbs/ 663 pts – Medically refractory claudication

• 464 limbs/ 392 pts– Rest pain

• 777 limbs/ 677 pts– Tissue loss

– 60.6% (N=1049) endovascular therapy

– 38% (N=659) open surgery

– 1.39% (N= 24) both

Amp Free

Survival

25%



People go to heaven whether

you operate on them or not…..

Maybe there are limbs we

should not try to save?



Case Presentation

• 93 year old female 
mentally sharp

• Assisted living 
facility; functionally 
independent

• Uses legs to transfer; 
wheelchair bound 
during the day but 
very active

• Baseline congestive 
heart failure

• Presents with 
gangrenous changes, 
second toe

Mrs. H



Case Presentation

• Slight left knee 

contracture

• ABIof 0.39 and a great 

toe pressure of 13

• Triphasic common 

femoral waveform,  

superficial femoral 

artery occlusion with 

reconstitution of the 

tibial vessels at mid-

shankOsteomyelitis 2nd Toe



What should you do?



Angioplasty (BJ)

The solution is simple:





Ambulation

Advantage

only 12 mos



Independent Living Status

Advantage

only 3 mos.



Survival

Survival

advantage for

amputation

vs 

PTA



Endo-basher!

Endo-basher!

Endo-basher!



What’s the harm in trying 

endovascular intervention?

…It is well tolerated and safe, etc, 

etc, etc….



2008 Medicare Allowable

CPT Code Professional Fee Facility Fee

36247

75710-26

75625

35474

75962-26

37205

75960-26

$295.51

$53.24

$356.14 $1,413.88

$25.26

$406.64

$38.49

$1,799.35

$5,516.44

$1,175.28 $8,729.67Total $9,904.95

Superficial femoral artery PTA and stent





A Definition of Success

Success after Revascularization for Tissue Loss

All of the following:

1. Graft patency to the point of wound healing

2. Limb salvage for one year

3. Maintenance of ambulatory status for one year

4. Survival for 6 months

Tested  on 677 patients (316 endo & 361 open)



Clinical Success

• Overall = 40.9%

• Open Bypass = 43.3%

• Endovascular = 37.0%

P =0.06



677 Interventions for Tissue loss

No predictors

Impaired Ambulation, Diabetes,

& gangrene

Impaired Ambulation, ESRD, Diabetes

Prior Vasc intervention & Gangrene

35.4% (1.0)

85.2% (10.5)

92.8 (23.7)

Predictors in 

Combination
Probability of

Failure (OR)

65-70%

Success

< 20%

Success

< 10%

Success

Independent Predictors
• Impaired ambulation

• ESRD

• Diabetes

• Presence of gangrene

• Prior vascular intervention





Ambulatory Ability after Amputation

Post Revascularization



Maintenance of Independence after

Amputation

Post Revascularization



The Search for Mediocrity

• Some patients have physiologic 

impairments that blunt any functional 

advantage of attempted limb salvage

• The Frontier: foot wound management

• Amputation not always a failure



Challenge the Dogma



Patients with systemic disease which 

precludes routine revascularization.

Patients with leg symptoms best 

ameliorated  by revascularization

despite systemic disease

CLI:

Claudication:CLI:

Claudication:




