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Cuál es el problema? 

• 70% de los puentes son SVG.(1) 

• 50% de SVG ocluidos a un año.(2)  

• PCI a SVG son el 6% de todas las PCI.(3) 

• A 1 año el 30% de CABG tienen angina.(3) 

• 70%-80% de STEMI en CABG son en SVG.(2)  
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Biología de los SVG 
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Mecanismo de la lesión en SVG 

• Lesión POP temprana. (Menos de 1 mes) 

– Trombosis (60%) 

 

• Lesión POP tardía.  (1 mes a 1 años) 

– Hiperplasia Fibrointimal.  

 

• Lesión POP muy tardía. (Más de 1 año) 

– Nueva placa aterosclerótica 

 

 
R. Ernesto Oqueli (2012). Percutaneous Intervention Post Coronary Artery Graft Surgery in Patients with Saphenous Vein Graft Disease  
– State of the Art, Coronary Interventions,. 



Por qué no ReDo? 

• Teóricamente:(1)  

– Fallo multiconductos. 

– Buenos lechos distales en los vasos nativos.  

– Disponibilidad de conductos venosos.  

– Fallo de PCI en vasos nativos.  

• Sin embargo:(2) 

– Riesgo Qx mayor que el beneficio clínico. 

– Lesión de la LIMA. 

– Eventos clínicos posteriores son similares.  
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A quién se interviene? 

• FFR 

– Similar a vasos a nativos.  

– El sensor en 2/3 distales del vaso  nativo.  

– Diferenciar focal o difusa.  

– 0,75-0,80.  

• IVUS 

– No hay validación en estudios.  

– Útil para pronóstico de no reflujo 

 



Lesiones intermedias 

• IVUS no sirve.  

• FFR no está validada.  

• SOS Trial 

• VELETI Trial 

• VELTI II Trial.  
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Riesgo de muerte, infarto o TLR durante el seguimineto a un año para lesiones no 

tratadas (izquierda) y lesiones tratadas (derecha) dividida en subgrupos por porcentaje 

inicial de estenosis.(1) 

Lesiones intermedias 



PES-treated patients were due to progression of intermediate SVG

lesions [7]. In the present study we sought to determine the preva-

lence and outcomes of intermediate SVG lesions in the SOS study

population.

2. Methods

2.1. Patient population

Thedesign and primary resultsof theSOStrial havebeen published [7,10]. Briefly,

theSOSwasamulticenter, randomized, controlled trial that compared theclinical and

angiographicoutcomesafter implantation of aPESvs.asimilar BMSin SVGlesions.Pa-

tients were asked to return for follow-up angiography 12 months post stenting and

werealso followed clinically. Median clinical follow-up was35 months. Theauthor(s)

of this manuscript have certified that they comply with the Principles of Ethical Pub-

lishing in the International Journal of Cardiology.

2.2. Angiographic analysis

The baseline and follow-up angiograms were evaluated to determine whether an

intermediate lesion (defined as30–60%angiographic diameter stenosisby visual esti-

mation, not considered to be responsible for the patient’s clinical presentation) was

present and whether it progressed during follow-up. Assessment was performed

blinded to the patient’s treatment allocation. Subsequently, quantitative angiographic

analyses were performed using the CAASautomated edge detection system version

5.4. (Pie Medical Imaging, Maastricht, the Netherlands). The projection that best

showed the stenosis in its tightest view wasselected.

Patientswereconsidered tohavehad progression of theintermediateSVGlesion if

it wasfound to have≥ 70%but b100%angiographicdiameter stenosisat follow-up.Pa-

tientswith 100%occluded SVGsat follow-up wereanalyzed separately, because it was

not possibletodeterminewhether occlusionwasduetoprogressionof theintermediate

SVGlesion or dueto restenosisor thrombosisof theSOS-target SVG. If apatient had > 1

intermediatelesionandat least oneof thoselesionsprogressed,hewasconsidered tobe

a“progressor”.

Fig. 1. Prevalence and outcomes of patients (panel A) and saphenous vein grafts (panel B) with intermediate saphenous vein graft lesions. 1, two patients in this group had two

saphenousvein graftswith intermediate lesions: in thefirst patient onesaphenousvein graft progressed and onewasoccluded at follow-up and in theother patient onesaphenous

vein graft progressed and onesaphenousvein graft did not progress. 2, two patients in thisgroup had two saphenousvein graftswith intermediate lesions: in the first patient one

saphenousvein graft did not progressand onewasoccluded at follow-up and in theother patient onesaphenousvein graft did not progressand another saphenousvein graft was

not injected at follow-up angiography.
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Background: Wesought toexaminetheprevalenceand progression rateof intermediatesaphenousvein graft

(SVG) lesions in the Stenting Of Saphenous vein grafts (SOS) trial.

Methods: Thebaselineand follow-up angiogramsof 80patientsparticipating in theSOStrial wereanalyzed to

determine the prevalence of intermediate (30–60%angiographic diameter stenosis) SVG lesions and their

progression rate.

Results: At least one intermediate SVGlesion waspresent in 31 of 143 (22%) SVGsin 27 of 80 (34%) patients.

Most intermediate lesions were present in the SOSstented SVGs (20 grafts in 19 patients). During a median

follow-up of 35 months,angiographic follow-up wasavailablefor 28graftsin 25patients.Progression (defined

aspercent diameter stenosis≥ 70%but b100%at follow-up angiography) wasseen in 11 of 28SVGs(39%) in 11

of 25patients(44%).Progression rateat 12,24and 36 monthswas28%and 47%and 84%,respectively.Seven of

11patients(64%) with intermediateSVGlesion progression presented with an acutecoronary syndromeand 8

(73%) underwent PCI. Four of the 28 grafts with intermediate lesions at baseline were 100%occluded at

follow-up; all of thoseSVGshad received astent in another location in theSVGaspart of theSOStrial.

Conclusions: IntermediateSVGlesionsarecommon in patientsundergoingSVGstenting,havehigh ratesof pro-

gression and frequently present with an acute coronary syndrome. Further study of pharmacologic and me-

chanical treatments to prevent progression of these lesions isneeded.

Published by Elsevier Ireland Ltd.

1. Introduction

In nativecoronary arteriesintermediatestenoseshaveafavorable

prognosis with low rates of rapid progression and lesion-related

acute coronary syndromes [1,2]. In contrast, intermediate saphenous

vein graft (SVG) lesions often progress rapidly [3–6], and have been

associated with atwo-fold increasein overall mortality independent-

ly of other comorbidities[4]. TheVELETI (ModerateVEin Graft LEsion

Stenting With the Taxus Stent and Intravascular Ultrasound) trial

suggested that prophylactic stenting of intermediate SVG lesions

with apaclitaxel-elutingstent (PES) may provideimprovedoutcomes

compared to medical therapy alone [6].

The Stenting Of Saphenous vein graft (SOS) trial (NCT00247208)

randomized 80 patients with severe SVGlesions to PESor a similar

bare metal stent (BMS) and demonstrated improved angiographic

and clinical outcomes with PES [7–10]. An intriguing observation

from SOS was that 2/3 of the target vessel revascularizations in
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was present in a stented SVG in 20 grafts in 19 patients and in a

non-stented SVGin 11graftsin eight patients.Theintermediate lesion

waslocated in theaorticanastomosis,SVGbody,or distal anastomosis

in16%,58%,and26%of grafts,respectively,andthemeanpercent diam-

eter stenosis was 37 ± 9%by visual estimation. Percent stenosis was

30–39%in 16grafts,40–49%inseven grafts,and50–60%in eight grafts.

By quantitativecoronary angiography, mean minimum lumen diame-

ter was 1.85 ± 0.46 mm, reference diameter was 2.96 ± 0.88 mm,

percent diameter stenosis was 35 ± 13%and the lesion length was

8.9 ± 4.0 mm.Noneof thoselesionswasconsidered tobeaculprit le-

sionandnoneof thoselesionswasstentedduringtheindex procedure.

Baseline clinical and angiographic characteristics were largely similar

between patients with and without intermediate SVG lesions with

the exception that patients with intermediate lesions were older and

morefrequently presented with myocardial infarction (Table1).

3.2. Outcomesof intermediate lesions

During amedian follow-up of 35 months, angiographic follow-up

wasavailable for 28 of 31 grafts in 25 of 27 patients(Fig. 1). Progres-

sion (definedaspercent diameter stenosis≥ 70%but b100%at follow-

up angiography) wasseen in 11 of 28 SVGs(39%) in 11 of 25 patients

(44%) (Figs. 1 and 2). Four of the 28 graftswith intermediate lesions

at baseline were found to be occluded at follow-up; all of those

SVGs had received a stent as part of the SOStrial (Fig. 1). Seven of

the 11 patients (64%) with intermediate SVGlesion progression pre-

sented with an acutecoronary syndromeand PCI of the intermediate

lesion wasperformed in 8of the11 (73%) patients(Fig.3).Therateof

intermediate SVG lesion progression at 12, 24 and 36 months was

28%and 47%and 84%, respectively (Fig.4).Progression and occlusion

rates were 50%and 25%, respectively, among patients with 50–59%

stenosisat baseline,33%and 0%amongpatientswith 40–49%baseline

stenosis, and 36%and 14%among patientswith 30–39%baselineste-

nosis, respectively, (p = 0.50).Activesmokingand diabeteswereas-

sociated with a significantly higher probability of intermediate SVG

lesion progression (p b 0.05 for each, Table 2).

4. Discussion

Themain findingsof our study isthat amongpatientsundergoing

SVGstenting,intermediateSVGlesions(a) arefrequentlyencountered

(in approximately oneof threepatients), (b) occur mostly within the

SVGs that require stenting, (c) have high rates of progression, and

(d) progression frequentlypresentswithanacutecoronarysyndrome.

4.1. Prevalence

Our data indicate that within a population of patients who need

PCI within a SVG, approximately one third of all patients and one

fifth of all graftshavean intermediateSVGlesion.Moreover,most in-

termediate lesionsare found within SVGswith severe lesions. This is

in agreement with prior studies.Elliset al. first reported that interme-

diate SVG lesions are common (1.4 ± 1.5 lesions per prior CABG

patient undergoing clinically-indicated cardiac catheterization) [3].

Rodes-Cabau et al. screened 270 patients for inclusion in the VELETI

study, of whom 57 patients (21%) had at least one intermediate SVG

lesion.

4.2. Progression rates

A high rate of intermediate SVG lesion progression was seen in

SOS patients: 28%at 1 year and 47%at 2 years. This is similar to

prior studies. Ellis et al. first reported 45%and 18%3-year incidence

Fig. 3. Presentation and outcomes of patients with intermediate saphenousvein graft lesion progression.

Fig.4. Kaplan–Meier curveof theintermediatesaphenousvein graft lesion progression

rate in the SOStrial.

2471A.R. Abdel-karim et al. / International Journal of Cardiology 168 (2013) 2468–2473

Prevalenceand outcomesof intermediatesaphenousvein graft lesions: Findingsfrom

the stenting of saphenousvein grafts randomized-controlled trial

Abdul-rahman R. Abdel-karim a,b, MonicaDaSilva a,b, Christopher Lichtenwalter c, JamesA. de Lemosa,b,

Owen Obel a,b, Tayo Addo a,b, Michele Roesle a, Donald Haagen a, BavanaV. Rangan a, LorenzaMakke a,

Omar M. Jeroudi a,b, Deepa Raghunathan a,b, Bilal Saeed d, Joseph K. Bissett e, Rajesh Sachdeva e,

VassiliosV. Voudris f, PanagiotisKaryofillis f, Biswajit Kar g, JamesRossen h, PanayotisFasseas i,

Peter Berger j, Subhash Banerjee a,b, Emmanouil S. Brilakis a,b,⁎
a Veteran AffairsNorth TexasHealthcareSystem, Dallas, TX, USA
b University of TexasSouthwestern Medical Center, Dallas, TX, USA
c TheCardiovascular and Arrhythmia Institute, Mesa, AZ, USA
d Geisinger Medical Center, Danville, PA, USA
e Central ArkansasVeteransHealthcareSystem and University of Arkansasfor Medical Sciences, LittleRock, AR, USA
f OnassisCardiac Surgery Center, Athens, Greece
g Michael E. DeBakey VeteransAffairsMedical Center, Houston TX, USA
h Iowa City Veteran AffairsMedical Center, Iowa City, IA, USA
i Medical Collegeof Wisconsin, Milwaukee, WI, USA
j Geisinger Clinic, Danville, PA, USA

a b s t r a c ta r t i c l e i n f o

Articlehistory:

Received 28 November 2012

Accepted 9 March 2013

Available online 3 April 2013

Keywords:

Saphenous vein grafts

Percutaneous Coronary Interventions

Stents

Background: Wesought toexaminetheprevalenceand progression rateof intermediatesaphenousvein graft

(SVG) lesions in the Stenting Of Saphenous vein grafts (SOS) trial.

Methods: Thebaselineand follow-up angiogramsof 80patientsparticipating in theSOStrial wereanalyzed to

determine the prevalence of intermediate (30–60%angiographic diameter stenosis) SVG lesions and their

progression rate.

Results: At least one intermediate SVGlesion waspresent in 31 of 143 (22%) SVGsin 27 of 80 (34%) patients.

Most intermediate lesions were present in the SOSstented SVGs (20 grafts in 19 patients). During a median

follow-up of 35 months,angiographic follow-up wasavailablefor 28graftsin 25patients.Progression (defined

aspercent diameter stenosis≥ 70%but b100%at follow-up angiography) wasseen in 11 of 28SVGs(39%) in 11

of 25patients(44%).Progression rateat 12,24and 36 monthswas28%and 47%and 84%,respectively.Seven of

11patients(64%) with intermediateSVGlesion progression presented with an acutecoronary syndromeand 8

(73%) underwent PCI. Four of the 28 grafts with intermediate lesions at baseline were 100%occluded at

follow-up; all of thoseSVGshad received astent in another location in theSVGaspart of theSOStrial.

Conclusions: IntermediateSVGlesionsarecommon in patientsundergoingSVGstenting,havehigh ratesof pro-

gression and frequently present with an acute coronary syndrome. Further study of pharmacologic and me-

chanical treatments to prevent progression of these lesions isneeded.

Published by Elsevier Ireland Ltd.

1. Introduction

In nativecoronary arteriesintermediatestenoseshaveafavorable

prognosis with low rates of rapid progression and lesion-related

acute coronary syndromes [1,2]. In contrast, intermediate saphenous

vein graft (SVG) lesions often progress rapidly [3–6], and have been

associated with atwo-fold increasein overall mortality independent-

ly of other comorbidities[4]. TheVELETI (ModerateVEin Graft LEsion

Stenting With the Taxus Stent and Intravascular Ultrasound) trial

suggested that prophylactic stenting of intermediate SVG lesions

with apaclitaxel-elutingstent (PES) may provideimprovedoutcomes

compared to medical therapy alone [6].
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VELETI Trial 



Cambiamos los dogmas? 



Puentes Ocluidos Crónicamente 

1. Al-Lamee R, Ielasi A, Latib A, et al. Clinical and angiographic outcomes after percutaneous recanalization of chronic total saphenous vein graft occlusion using modern techniques.  Am J Cardiol 2010;106:1721–7. 

 



Conclusiones? 

• Tasa primaria de éxito: 68%.  
• Reestenosis a 18 meses: 68% 
• TLR: 61%.  
• Ruptura del vaso: 7%.  
• Promedio de stent: 3,6 
• Promedio medio de contraste: 368 ml 
• Promedio de fluroscopia: 78 minutos 
• Tiempo de promedio de procedimiento: 123 

minutos.  

• En el segumiento igual tasa de angina y muerte.  
 

1. Al-Lamee R, Ielasi A, Latib A, et al. Clinical and angiographic outcomes after percutaneous recanalization of chronic total saphenous vein graft occlusion using modern techniques.  Am J Cardiol 2010;106:1721–7. 

 



Intervención en SVG 
Puntos a debatir  

    Terapia antiplaquetaria      
y antitrombina 

– Inhibidores de GP IIB/IIIA 

– Bivalirudina. 

 

             Tipo de Stent 
 

– BMS 

– Stent cubierto 

– DES 

   Técnica de intervención 
 

– Predilatar vs Stent directo 

– Stent de menor tamaño 

– Uso de DPD 

  Manejo del No-Reflujo  



Antitrombina y Antiplaquetario 

• Los inhibidores de GP IIB/IIIa en PCI de SVG en 
varios estudios no han demostrado beneficio.(1-2)  

• Sólo un estudio demostró menor No-Reflujo, 
pero con MACE similar a un mes.(3)  

• Bivalirudina muesta una tasa menor de elevación 
de CPK MB con menos tasa de sangrado.  

1. Mak KH, Challapalli R, Eisenberg MJ, Anderson KM, Califf RM, Topol EJ. Effect of platelet glycoprotein IIb/IIIa receptor inhibition on distal embolization during percutaneous  
revascularization of aortocoro- nary saphenous vein grafts. EPIC Investigators. Evaluation of IIb/IIIa platelet receptor antagonist 7E3 in Preventing ischemic Complications. Am J Cardiol 1997;80:985–8. 
 

2. Roffi M, Mukherjee D, Chew DP, et al. Lack of benefit from intravenous platelet glycoprotein IIb/IIIa receptor inhibition as adjunc- tive  
treatment for percutaneous interventions of aortocoronary bypass grafts: a pooled analysis of five randomized clinical trials. Circulation 2002;106:3063–7.  
 
3. Jonas M, Stone GW, Mehran R, et al. Platelet glycoprotein IIb/IIIa receptor inhibition as adjunctive treatment during saphenous vein graft stenting: differential  
effects after randomization to occlusion or filter- based embolic protection. Eur Heart J 2006;27:920–8.  
 

 



Ensayos clínicos sobre stent en SVG 



BMS Vs Stent cubierto 

2. Stone GW, Goldberg S, O’Shaughnessy C, et al. Five-year follow-up of polytetrafluoroethylene covered stents compared with bare-metal stents in 
aortocoronary saphenous vein graft: the randomized BARRICADE (Barrier Approach to Restenosis: Restrict Intima to Curtail Adverse Events) Trial. J Am 
Coll Cardiol Intv 2011;4:300–9.  

1.Turco MA, Buchbinder M, Popma JJ, et al. Pivotal, randomized U.S. study of the Symbiot covered stent system in patients with saphenous vein 
graft disease: eight-month angiographic and clinical results from the Symbiot III trial. Catheter Cardiovasc Interv .2.2006;68:379 – 88.. 

(1) (2) 



BMS vs DES 



BMS vs DES 



BMS vs DES 

 

• Compra la eficacia de DES y BMS en reducir 
restenosis.  

• 610 paciente con >1 lesión en un SVG 

• DES: Paclitaxel, Sirolimus, Bioabsorvible.  

• Desenlace: Muerte, IM, TLR.  

• Seguimiento de un año.  

 

ISAR CABG 
Its Drug-Eluting Stenting Associated With Improved Results 

 in Coronary Artery Bypass Graft 



BMS vs DES 



Ensayos en curso sobre BMS vs DES 



Cuál DES? 

• No hay diferencia entre Paclitaxel y Sirolimus(1)  

– 172 pacientes del mundo real 

– Sobrevida a un año: HR: 1,28 p:0,69 

– TVR: HR: 2,54; p: 0,09 

 

1. Lee MS, Hu PP, Aragon J, et al. Comparison of sirolimus-eluting stents with paclitaxel-eluting stents in saphenous vein graft intervention 

 (from a multicenter Southern California Registry). Am J Cardiol 2010;106:337– 41. 



Técnica de Intervención 

• Predilatación vs Stent directo. 

– Beneficio potencial al atrapar trombo. 

– Reducción del 50% de la CPK-MB(1) 

• Diámetro menor del stent. 

– Sub estimar el diámetro final del stent, podría 
reducir la embolización distal.(2) 

– Balancear con el riesgo de restenosis y trombosis. 

 
1.Leborgne L, Cheneau E, Pichard A, et al. Effect of direct stenting on clinical outcome in patients treated with percutaneous coronary 
inter- vention on saphenous vein graft. Am Heart J 2003;146:501–6.  
 
2.Hong YJ, Pichard AD, Mintz GS, et al. Outcome of undersized drug-eluting stents for percutaneous coronary intervention of saphe- 

nous vein graft lesions. Am J Cardiol 2010;105:179 – 85. 



Dispositivos de protección embólica 

• El 35% de las PCI en SVG aumentan la CPK-MB 4 
veces más del rango normal.(1) 

• Material aterosclerótico se extrae en el 95% de 
los casos que se usa algún dispositivo.(1)  

• Recomendación clase I en las guías de PCI para 
SVG del ACC/AHA.(2)  

• Sólo en el 23% de los pacientes.  

1. Grube E, Schofer J, Webb J, et al., for SAFE Trial Study Group. Evaluation of a balloon occlusion and aspiration system for protection 
 from distal embolization during stenting and saphenous vein grafts. Am J Cardiol 2002;89:941–5.  
 
2. Smith SC Jr., Feldman TE., et al. ACC/AHA/SCAI 2005 guideline update for percutaneous coronary intervention (ACC/AHA/SCAI  
Writing Committee to Update the 2001 Guide- lines for Percutaneous Coronary Intervention). J Am Coll Cardiol 2006;47:216 –35.  
 
 

 

 



Dispositivos de protección embólica 

• Balón de oclusión distal.  
– PercuSurge GuardWire (Medtronic, Minneapolis, Min- 

nesota)  

– TriActiv (Kensey Nash Corporation, Exton, Pennsylvania) 

• Filtro embólico distal.  
– FilterWire EX (Boston Scientific).  

– SpideRx (ev3, Plymouth, Minnesota)  

– CardioShield (MedNova Ltd., Galway, Ireland) 

• Balón de oclusión proximal.  
– Proxis (St. Jude Medical, Maple Groves, Minnesota)  

 

 



Dispositivos de protección embólica 
Ventajas y Desventajas 

 

 



Tratamiento farmacológico  
del No-Reflujo  

• Predictores indepedientes: 

– Trombo probable 

– SCA 

– Puente degenerado 

– Lesión ulcerada.  

• Los ensayos clínicos no son convincentes.  

• Administrar por microcatéter.  



Tratamiento farmacológico  
del No-Reflujo  

• Adenosina 
– Vida media corta 
– Bradicardia extrema 
– Hasta 5 bolos de 24 mcgs. 

• Nitroprusiato 
– 200-1000 mcgs 
– Hipotensión. 

• Verapamilo 
– Antes de la PCI 
– 100-500 mcgs 

 



Tratamiento farmacológico  
del No-Reflujo  

• Nicardipna 
– Previo a la PCI 
– Disminuye la CPK-MB 

• Adrenalina 
– 100-200 mcgs 
– Taquicardia sin arritmias.  

• Nicorandil 
– STEMI 

• Nitroglicerina 
– Sólo en vasoespasmo. 

 



Conclusiones 

• PCI en el vaso nativo siempre que sea posible. 
• No abra SVG ocluidos crónicamente. 
• Éxito de PCI en SVG es limitado.  
• Inhibidores de GP IIB/IIIA no sirve.  
• Intente stent directo.  
• Stent cubierto sólo si rompe el puente.  
• DES en la medida de lo posible.  
• SIEMPRE use dispositivo de protección distal. 
• No Reflujo? Todo sirve - Nada sirve 


