
angioplasty and stenting. Turin, Italy: Edizioni Minerva Medica; 2002.
p. 21-9.

13. Yadav JS, Wholey MH, Kuntz RE, Fayad P, Katzen BT, Mishkel GJ, et
al. Protected carotid-artery stenting versus endarterectomy in high-risk
patients. N Engl J Med 2004;351(15):1493-501.

14. Baker WH, Howard VJ, Howard G, Toole JF. Effect of contralateral
occlusion on long-term efficacy of endarterectomy in the asymptomatic
carotid atherosclerosis study (ACAS). ACAS Investigators. Stroke
2000;31(10):2330-4.

15. North American Symptomatic Carotid Endarterectomy Trial Collabora-
tors. Beneficial effect of carotid endarterectomy in symptomatic patients
with high-grade carotid stenosis. N Engl J Med 1991;325:445-53.

16. European Carotid Surgery Trialists. Collaborative Group. Medical Re-
search Council European Carotid Surgery Trial: Randomized trial of
endarterectomy for recently symptomatic carotid stenosis: final results
of the MRC European Carotid Surgery Trial (ECST). Lancet 1998;
351:1379-87.

17. Jordan WD Jr, Alcocer F, Wirthlin DJ, Fisher WS Warren JA, McDowell
HA Jr, et al. High-risk carotid endarterectomy: challenges for carotid
stent protocols. J Vasc Surg 2002;35(1):16-21; discussion 22.

18. Mattos MA, Sumner DS, Bohannon WT, Parra J, McLafferty RB, Karch
LA, et al. Carotid endarterectomy in women: challenging the results
from ACAS and NASCET. Ann Surg 2001;234(4):438-45; discussion
445-6.

19. Ricotta JJ, O’Brien MS, DeWeese JA. Natural history of recurrent and
residual stenosis after carotid endarterectomy: implications for postop-
erative surveillance and surgical management. Surgery 1992;112(4):
656-61; discussion 662-3.

20. Hurlbert SN, Krupski WC. Carotid artery disease in women. Semin
Vasc Surg 1995;8(4):268-76. Review.

21. Cremonesi A, Castriota F, Manetti R, Balestra G, Liso A. Endovascular
treatment of carotid atherosclerotic disease: early and late outcome in a
non-selected population. Ital Heart J 2000;1(12):801-9.

22. Dietz A, Berkefeld J, Theron JG, Schmitz-Rixen T, Zanella FE, Tu-
rowski B, et al. Endovascular treatment of symptomatic carotid stenosis
using stent placement: long-term follow-up of patients with a balanced
surgical risk/benefit ratio. Stroke 2001;32(8):1855-9.

23. Berkefeld J, Turowski B, Dietz A, Lanfermann H, Sitzer M, Schmitz-
Rixen T, et al. Recanalization results after carotid stent placement.
AJNR Am J Neuroradiol 2002;23(1):113-20.

24. Kao HL, Lin LY, Lu CJ, Jeng JS, Yip PK, Lee YT. Long-term results of
elective stenting for severe carotid artery stenosis in Taiwan. Cardiology
2002;97(2):89-93.

25. Paniagua D, Howell M, Strickman N, Velasco J, Dougherty K, Skolkin
M, et al. Outcomes following extracranial carotid artery stenting in
high-risk patients. J Invasive Cardiol 2001;13(5):375-81.

26. Mathias K, Jager H, Hennigs S, Gissler HM. Endoluminal treatment of
internal carotid artery stenosis. World J Surg 2001;25(3):328-34; dis-
cussion 334-6.

27. New G, Roubin GS, Iyer SS, Vitek JJ, Wholey MH, Diethrich EB, et al.
Safety, efficacy, and durability of carotid artery stenting for restenosis

following carotid endarterectomy: a multicenter study. J Endovasc Ther
2000;7(5):345-52.

28. Aburahma AF, Bates MC, Stone PA, Wulu JT. Comparative study of
operative treatment and percutaneous transluminal angioplasty/stent-
ing for recurrent carotid disease. J Vasc Surg 2001;34(5):831-8.

29. Roubin GS, New G, Iyer SS, Vitek JJ, Al-Mubarak N, Liu MW, et al.
Immediate and late clinical outcomes of carotid artery stenting in
patients with symptomatic and asymptomatic carotid artery stenosis: a
5-year prospective analysis. Circulation 2001;103(4):532-7.

30. Bergeron P, Benichou H, Rudondy P, Jausseran JM, Ferdani M,
Courbier R. Stroke prevention during carotid surgery in high risk
patients (value of transcranial Doppler and local anesthesia). J Cardio-
vasc Surg 1991;32(6):713-9.

31. Biasi GM, Froio A, Deleo G, Piazzoni C, Camesasca V. What have we
learned from the Imaging in Carotid Angioplasty and Risk of Stroke
(ICAROS) study? Vascular 2004;12(1):62-8.

32. Criado FJ, Lingelbach JM, Ledesma DF, Lucas PR. Carotid artery
stenting in a vascular surgery practice. J Vasc Surg 2002;35(3):430-4.

33. Henry M, Amor M, Klonaris C, Henry I, Masson I, Chati Z, et al.
Angioplasty and stenting of the extracranial carotid arteries. Tex Heart
Inst J 2000;27(2):150-8.

34. Chakhtoura EY, Hobson RW 2nd, Goldstein J, Simonian GT, Lal BK,
Haser PB, et al. In-stent restenosis after carotid angioplasty-stenting:
incidence and management. J Vasc Surg 2001;33(2):220-5; discussion
225-6.

35. Koscas F, Fadel E, Massoud H, Cron J, Bahnini A, Ruotolo C, et al. In:
Branchereau A, Jacobs Mi, editors. Résultats à long terme des recon-
structions artérielles. Endarterectomie de la Bifurcation Carotidienne.
Armonk, NY: Futura Media Services; 1997. p. 43-56.

36. Taylor LM, Porter JM. Carotid endarterectomy. In: Porter JM, Taylor
LM (editors). Basic data underlying clinical decision making in vascular
surgery. St. Louis, MO: QMP; 1994. p.182-6.

37. Callow AD. Restenosis after carotid artery surgery. Int Surg 1984;69:
247-55.

38. Kieny R, Mantz F, Kurtz Th, Kretz JG. Les resténoses carotidiennes
après endarterectomy. In: Keiffer E, Bousser MG. Indications et résul-
tats de la chirurgie carotidienne. Paris:AERCV; 1988. p. 77-100.

39. Wholey MH, Wholey MH, Tan WA, Eles G, Jarmolowski C, Cho S. A
comparison of balloon-mounted and self-expanding stents in the ca-
rotid arteries: immediate and long-term results of more than 500
patients. J Endovasc Ther 2003;10(2):171-81.

40. Setacci C, Pula G, Baldi I, de Donato G, Setacci F, Cappelli A, et al.
Determinants of in-stent restenosis after carotid angioplasty: a case-
control study. J Endovasc Ther 2003;10(6):1031-8.

41. Courbier R, Jausseran JM, Bergeron P, Reggi M, Formichi M, Mang-
ialardi N. Carotid restenosis: should they all be reoperated on? Int
Angiol 1988;7(3):203-6.

42. O’Donnell TF Jr, Rodriguez AA, Fortunato JE, Welch HJ, Mackey
WC. Management of recurrent carotid stenosis: should asymptomatic
lesions be treated surgically? J Vasc Surg 1996;24(2):207-12.

Submitted Feb 24, 2003; accepted Nov 23, 2004.

INVITED COMMENTARY

A. Ross Naylor MD, FRCS, Leicester, United Kingdom

This is one of the largest single-center series documenting
early and long-term outcomes after carotid angioplasty (CAS) in a
selected group of patients deemed “high-risk” for carotid endar-
terectomy (CEA). In particular, it is one of few published series
with 10-year follow-up data. Although it is inevitable that surgeons
will disagree with some of the criteria deemed to render patients at
higher risk for procedural stroke (asymptomatic atherosclerotic
stenosis, asymptomatic post-CEA restenosis, and asymptomatic
postradiation stenosis), the title of this paper (conveniently) shifts
debate away from patient selection to focus attention on late
results. This is a perfectly reasonable aim, bearing in mind the

skepticism of many surgeons regarding claims that the late results
of CAS are at least equivalent to CEA.

In this respect, the data from this paper clearly suggest that the
risk of long-term stroke after CAS is remarkably low (10-year
freedom from any stroke and ipsilateral stroke was 96% and 98%).
These results are much better than most contemporary surgical
series and represent an improvement on parallel data from the
European Carotid Surgery Trial (ECST), the North American
Symptomatic Carotid Endarterectomy Trial (NASCET), the
Asymptomatic Carotid Atherosclerosis Study (ACAS) and the
Asymptomatic Carotid Surgery Trial (ACST). None of the ran-
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domized trials came close to reporting an annual ipsilateral stroke
risk of 0.2%, although Bergeron et al do cite other studies with
results similar to theirs. Interestingly, the authors have not refer-
enced the Carotid and Vertebral Artery Transluminal Angioplasty
Study (CAVATAS).1Although criticized for its high procedural
risk, the “much maligned” CAVATAS trial is one of the few
randomized studies to have shown that following successful CAS,
there is no significant difference in the risk of late stroke when
compared with CEA.

Notwithstanding the low risk of late stroke, which is actually
the most important end-point to consider, surgeons have also been
critical of apparently higher rates of restenosis after CAS compared
with CEA, citing this as a major limitation for the future. Once
again, the data from Bergeron would seem to suggest that this
concern is unfounded. In their study, cumulative freedom from
restenosis �50% was 1.8%, 3.2%, and 6.8% at 1, 2 and 10 years,

respectively—again, much lower than most contemporary surgical
series. In CAVATAS, CAS patients incurred a 14% risk of restenosis
�70% at 1 year compared with 6.7% in CEA patients. Quite why
this difference should be so marked is unknown, but merits further
study.

This paper has not settled issues regarding patient selection
and generalizability (key unresolved issues), but it does contribute
towards an increasing body of evidence that long-term outcomes
are probably no different to CEA.
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