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The previous decade has seen explosive growth in tech-
nological advances in the endovascular arena. A partial
list of these technologies would include carotid angio-
plasty and stenting, refinements in thoracic and abdom-
inal endografts, and lower extremity angioplasty stent-
ing, atherectomy, and mechanical thrombectomy. The
field of vascular surgery has completely embraced
these minimally invasive techniques and adapted its
training paradigms accordingly. With the increasing
complexity and breadth of endovascular interven-
tions, vascular surgery has become a distinct surgery
specialty. Reflecting this change, candidates for the
Vascular Surgery Board examination of the American
Board of Surgery (VSB-ABS) can sit for the exam-
ination after completion of an Accreditation Council
for Graduate Medical Education (ACGME)-accredited
vascular residency without previous certification in
general surgery.

Vascular surgery is the specialty that deals with
diagnosis and management of disorders of the arterial,
venous, and lymphatic systems, exclusive of intrac-
ardiac and intracranial vessels [1]. A fully trained
vascular surgeon should be a specialist who performs
open surgery and endovascular interventions and has
the expertise in vascular medicine to manage appro-
priate patients non-operatively. This expertise includes
the skills to interpret non-invasive vascular lab studies.

S.T. Smith (�)
Assistant Professor, Division of Vascular & Endovascular
Surgery, Department of Surgery, University of Texas
Southwestern Medical Center, Dallas, TX, USA

Training and Certification in Vascular
Surgery

Because of the field’s increasing complexity, hav-
ing vascular surgery exposure during other residen-
cies, such as general and cardiothoracic surgery, is
no longer sufficient to acquire the appropriate judg-
ment and skills necessary to practice vascular surgery.
Completion of an ACGME-accredited vascular train-
ing program is necessary to achieve board certification
in vascular surgery. Multiple training pathways have
come about in an attempt to adapt to the various
pressures facing vascular surgery training, including
trainee’s desire for shortened pathways, and vascular
surgery’s evolution as a distinct specialty. There are
currently four ACGME-approved training pathways in
vascular surgery [1]:

1. Traditional. This is the oldest but remains the most
common method for obtaining vascular training.
The candidate enters a 2-year ACGME-approved
vascular residency following successful comple-
tion of a 5-year ACGME-approved general surgery
training program.

2. Early Specialization. In the Early Specialization
Program (ESP), the trainee completes 4 years of
general surgery training followed by 2 years of vas-
cular fellowship at the same ACGME-accredited
facility. The selected candidate must be identified
early so their program can be adapted such that the
fourth year of training will be as a chief resident
in general surgery. At this time, both the general
and vascular surgery training must take place at the
same institution. ESP graduates are eligible for both
general and vascular surgery board certification.

31T.J. Fogarty, R.A. White (eds.), Peripheral Endovascular Interventions,
DOI 10.1007/978-1-4419-1387-6_3, © Springer Science+Business Media, LLC 1999, 2010



32 S.T. Smith and G.P Clagett

3. Integrated. This pathway directly accepts graduat-
ing students from a Medical Doctor (MD) or Doctor
of Osteopathic Medicine (DO) program into a 5-
year vascular surgery training program. During the
first 4 years, the trainee is exposed to 2 years of core
general surgery and 2 years of vascular surgery.
The final fifth year is devoted entirely to vascu-
lar surgery. Graduates of the integrated program
are only eligible for board certification in vascular
surgery.

4. Independent. This 6-year pathway includes 3 years
of core general surgery training plus 3 years of vas-
cular surgery training. The final year of the program
serves as the chief resident responsibility on the
vascular surgery service. All 6 years must be com-
pleted at the same ACGME-approved institution.
Graduates from this pathway are only eligible for
board certification in vascular surgery.

Specific Requirements for Vascular
Surgery Residents

Vascular Surgery

The vascular surgery trainee should get broad expo-
sure to open vascular surgery and is expected to have
performed at least the minimum number of opera-
tions in each required area. The Residency Review
Committee for Surgery (RRC-S) carefully evaluates
and sets these requirements. The established mini-
mum criteria for major open vascular reconstructive
procedures include 30 abdominal vascular operations,
25 cerebrovascular, 45 peripheral, and 10 complex.
In addition, the RRC-S guidelines set a minimum
experience of 250 major vascular reconstructive cases
that include open and endovascular operations. These
are the 2008 recommendations but are continually
reviewed and are subject to change.

Endovascular Interventions

All vascular surgery residents are expected to have
sufficient experience to perform vascular catheter-
based interventions. The RRC-S has recently updated

the minimum numbers for endovascular cases, which
includes 80 endovascular therapeutic procedures, 100
endovascular diagnostic procedures, and 20 endovas-
cular aortic aneurysm repairs (EVAR). The experience
should be balanced between the arterial and venous
systems, with at least half of the diagnostic and 75%
of the therapeutic procedures being performed on
the arterial system [1]. The rationale for this is that
venous interventions for dialysis grafts, and fistulas,
and venous catheter placements should not constitute
the major endovascular experience. Table 3.1 includes
these requirements as well as guidelines for thoracic
endovascular aortic repair (TEVAR) and carotid angio-
plasty and stenting (CAS).

Non-invasive Vascular Laboratory

Vascular surgery fellowship programs must include
training in non-invasive vascular lab studies. This
includes the traditional vascular lab, including arterial
and venous ultrasound studies, and the ability to ana-
lyze and manipulate three-dimensional (3-D) computer
tomography (CT) reconstructions. three-dimensional
reconstructions have become integral to the planning
and surveillance of endovascular interventions like
EVAR, angioplasty, and stenting. Adequate training
for vascular ultrasound must include basic ultrasound
anatomy, physiology and physics, and clinical ultra-
sound application to the treatment of vascular disor-
ders. A minimum number of supervised interpretations
of vascular studies in key areas should be performed
as recommended by the Inter-societal Commission
for Accreditation of Vascular Laboratories (ICAVL)
(Table 3.2).

Hospital Credentialing

New Vascular Graduates

Physicians applying for vascular surgery privileges
should have completed an ACGME-accredited vas-
cular fellowship. All current training paradigms dis-
cussed above provide 2 years of vascular and endovas-
cular training in addition to a core general surgery
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Table 3.1 Society for vascular surgery credentialing guidelines for endovascular procedures

Number of cases Number as primary operator

Endovascular diagnostic 100a

Endovascular therapeutic 80a

Endovascular aortic aneurysm repair (EVAR) 20a

Thoracic endovascular aortic repair (TEVAR) 10 within 2 years or
25 EVARs plus full endovascular privilegesb,c

12 EVARs as primary

Carotid stenting (CAS) 25, plus
30 diagnostic cervicocerebral angiogramsd

Half as primary
Half as primary

Adapted from Calligaro et al. [1], with permission.
a Residency review for surgery established minimums for training.
b Physicians performing TEVAR should be familiar with the perioperative management of aortic surgical patients and are
expected to have experience in performing adjunctive procedures for TEVARs, including iliac conduits, femoral exposures and
repairs, and carotid–subclavian bypasses.
c Pre-existing open thoracoabdominal privileges are not a requirement.
d Diagnostic and stenting procedures may both be counted if performed during the same procedure.

Table 3.2 Inter-societal commission for accreditation of
vascular laboratories minimum guidelines for interpretation
of vascular non-invasive studies

Non-invasive study
Minimum
interpretationsa

Peripheral arterial physiologic test 100
Peripheral arterial duplex scanning 100
Peripheral venous duplex scanning 100
Carotid duplex scanning 100
Transcranial duplex/Doppler scanning 100
Visceral vascular duplex scanning 75
a Physicians may seek privileges only in those areas where

they have sufficient qualifications and training.

experience. The importance and increasing use of
catheter-based interventions has been recognized by
the ACGME through the RRC-S, which has made
training in endovascular techniques a required com-
ponent of vascular surgery training programs [2]. The
need to develop increased expertise with endovascular
procedures has led to the requirement for a minimum
of 2 years of vascular surgery training. The endovascu-
lar training can be concentrated in 1 year or distributed
evenly during the vascular fellowship. The minimum
requirements of the RRC-S include 100 endovascu-
lar diagnostic cases, 80 endovascular therapeutic cases,
and 20 EVARs. These should be distributed among the
various vascular anatomic areas to establish compe-
tency in the treatment of patients with the complete
breadth of vascular disease.

While there are no specific criteria for many sub-
types of endovascular procedures such as subclavian

stenting, mesenteric angioplasty and stenting, throm-
bolysis, percutaneous mechanical thrombectomy, and
embolizations, two specific procedures deserve men-
tion. Specific guidelines have been published for
credentialing in thoracic endovascular aortic repair
(TEVAR) [3]. In addition to adequate training and
exposure to thoracic aneurysm patients, anyone per-
forming TEVAR should have knowledge of the periop-
erative management of thoracic aorta patients and have
experience with adjunctive procedures often required
with TEVAR. These include iliac conduits, femoral
exposure, carotid subclavian bypass, and carotid–
carotid bypass [1]. Requirements for TEVAR include
basic endovascular privileges with an experience of 25
EVAR, 12 of which should be as the primary oper-
ator. Credentials for open thoracic surgery are not a
requirement for TEVAR privileges.

A multi-disciplinary statement on training and cre-
dentialing for carotid stenting was published in 2005
[4]. Carotid stenting with embolic protection (CAS) is
a relatively new procedure with the largest randomized
controlled trial comparing CAS to carotid endarterec-
tomy (CREST trial) ongoing [5]. The minimum
numbers of procedures to achieve competence are 30
diagnostic carotid arteriograms and 25 carotid stent
procedures, both with at least half as the primary
operator (Table 3.1). These multi-specialty guidelines
also state that the diagnostic and stenting portions may
both be counted if performed during the same proce-
dure. In addition to the procedural skills, the trainee
must gain competency in the cognitive and clinical
skills as well as judgment regarding care of the patient
with carotid bifurcation disease.
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Credentialed Surgeons

Guidelines for vascular surgeons in practice are no dif-
ferent from those of vascular surgery residents entering
practice. With rapidly advancing technology and new
procedures, vascular surgeons should continue learn-
ing new procedures as the field evolves. Surgeons are
expected to acquire proficiency in new procedures. For
physicians trained in endovascular interventions, spe-
cial training and certification may not be necessary.
Credentialing for these new procedures and the train-
ing necessary will depend on the procedure’s complex-
ity and needs to be determined on a case-by-case basis.

Maintenance of Certification

The ABS has instituted a Maintenance of Certification
(MOC) program that goes beyond the traditional recer-
tification process [6]. It is designed to give diplo-
mates a greater opportunity to assess their practice
and demonstrate their commitment to lifelong learn-
ing and practice improvement. ABS diplomates are
automatically enrolled in MOC upon certification or
recertification in any specialty after July 1, 2005. The
MOC program consists of four parts:

Part 1—Professional standing through maintenance of
an unrestricted medical license, hospital privileges,
and satisfactory references;

Part 2—Lifelong learning through continuing educa-
tion and periodic self-assessment;

Part 3—Cognitive expertise based on performance on
a secure examination;

Part 4—Evaluation of performance in practice through
tools such as outcome measures and quality
improvement programs and the evaluation of behav-
iors such as communication and professionalism.

For vascular surgeons maintaining their specialty
certification, the ABS will allow evidence of profes-
sional standing, lifelong learning/self-assessment, and
evaluation of performance in practice (Parts 1, 2, and 4)
that are performed in compliance with one certifi-
cate to be credited toward any other certificates the
diplomate may hold. Maintenance of certification in
general surgery is not mandatory for the maintenance

of vascular certification. The Society for Vascular
Surgery has introduced the Vascular Education and
Self-Assessment Program (VESAP) to meet MOC
self-assessment requirements.

Turf Battles

The area of peripheral endovascular interventions is an
evolving one in which multiple specialties have exper-
tise, including cardiology, interventional nephrology,
interventional radiology, and vascular surgery. As there
is no central credentialing process, each hospital must
make credentialing decisions independently. In gen-
eral, no specialty should hold territory over any spe-
cific anatomic area or specific procedure. Rather, if
a physician can document proper training and show
acceptable outcomes, the hospital should approve the
credentials for that procedure. Each specialty has a
different focus, and thus has some areas of expertise
that are not shared. The best situation may be one
where physicians from different specialties can work
together and “cross-train.” However, the political real-
ities and competition between specialties often make
this working relationship difficult to achieve.

Summary

This is an exciting time in vascular surgery with
the evolution of peripheral endovascular interventions.
With expertise in both open surgery and endovascu-
lar techniques, the vascular surgeon has multiple tools
to attack almost any vascular problem with which
a patient may present. With each new technological
advance, new vascular beds are amenable to minimally
invasive treatment. Physicians must maintain proper
training and ongoing experience to keep abreast of the
latest advances.

References

1. Calligaro KD, Toursarkissian B, Clagett GP et al.:
Guidelines for hospital privileges in vascular and endovas-
cular surgery: recommendations of the society of vascular
surgery, J Vasc Surg 47:1–5, 2008.

2. Creager MA, Goldstone J, Hirshfeld JW, Kazmers A, Kent
KC, Lorell BH, Olin JW, Pauly RR, Rosenfield K, Roubin
GS, Sicard GA, White CJ: ACC/ACP/SCAI/SVMB/SVS



3 Training and Credentialing in Vascular and Endovascular Surgery 35

clinical competence statement on vascular medicine and
catheter-based peripheral vascular interventions: a report
of the American College of Cardiology/American Heart
Association/American College of Physicians Task Force
on Clinical Competence (ACC/ACP/SCAI/SVMB/SVS
writing committee on clinical competence on periph-
eral vascular disease), J Am Coll Cardiol 44:
941–957, 2004.

3. Hodgson KJ, Matsumura JS, Ascher E, Dake MD, Sacks
D, Krol K et al.: SVS/SIR/SCAI/SVMB writing committee.
Clinical competence statement on thoracic endovascular
aortic repair (TEVAR) – multispecialty consensus rec-
ommendations. A report of the SVS/SIR/SCAI/SVMB
Writing committee to develop a clinical compe-
tence standard for TEVAR, J Vasc Surg 46:858–862,
2006.

4. Rosenfield K, Cowley MJ, Jaff MR, Ouriel K, Gray W, Cates
CU, Feldman T, Babb JD, Gallagher A, Green R, Kent KC,
Roubin GS, Weiner BH, White CW: SCAI/SVMB/SVS clin-
ical competence statement on carotid stenting: training and
credentialing for carotid stenting – multispecialty consensus
recommendations, a report of the SCAI/SVMB/SVS writ-
ing committee to develop a clinical competence statement on
carotid interventions, J Am Coll Cardiol 45:165–174, 2005.

5. Hobson RW 2nd, Howard FJ, Roubin GS, Ferguson RD,
Brott G, Howard G: CREST. Credentialing of surgeons as
interventionalists for carotid artery stenting: experience from
the lead-in phase of CREST, J Vasc Surg 40:952–957, 2004.

6. Maintenance of certification, American Board of Surgery
web address: www.absurgery.org

7. Society for Vascular Surgery, web address:
www.vascularweb.org



http://www.springer.com/978-1-4419-1386-9




