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A B S T R A C T

Introduction: Although most ischemic strokes are thromboembolic in origin and their 

management is endovascular or medical, some are haemodynamic in origin and their 

management may be surgical. We reviewed bypass indications, patient selection and 

surgical techniques used in our current practice. 

Methods: Extracranial-intracranial (EC-IC) bypass with superior temporal artery-to-middle 

cerebral artery (STA-MCA) bypass, high-flow interposition grafts and reconstructive 

techniques were used to treat patients with symptomatic ischemia.

Results: During a 13-year period, 152 bypasses were performed for ischemia in 129 patients. 

Specific diagnoses included: (1) internal carotid artery (ICA) occlusion (58 bypasses); (2) 

MCA occlusion and, rarely, high-grade MCA stenosis (22 bypasses); (3) vertebrobasilar 

atherosclerotic steno-occlusive disease (2 bypasses); (4) moyamoya disease (65 bypasses); 

and (5) ischemic complications after aneurysm treatment (5 bypasses). Of the 152 bypasses, 

137 were conventional STA-MCA bypasses. Fourteen patients had high-flow bypasses that 

included 4 “double-barrel” STA-MCA bypasses, 6 bypasses with interposition grafts to the 

cervical carotid artery, 2 subclavian artery-to-MCA bypasses, 1 MCA-to-posterior cerebral 

artery (PCA) bypass and 1 aorto-carotid bypass. The bypass patency rate was 96.1%. 

Conclusions: Bypass surgery for the prevention of ischemic stroke is safe and elegant 

techniques have been developed. Patients with athero-occlusive disease, ischemic 

symptoms and haemodynamic insufficiency have significant risk of stroke if managed 

medically or left untreated. However, surgical intervention lacks supporting evidence 

from the recent Carotid Occlusion Surgery Study (COSS). Patients will be caught in a 

difficult position between a dismal natural history and an unproven surgical intervention. 

Clinicians must individualise their management until additional data are published or 

further consensus develops. 
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Introduction

Ischemic stroke is the third leading cause of death and 
disability in the developed countries and a significant public 
health problem1-4. Most strokes are thromboembolic in origin, 
resulting from clot blocking blood flow in an intracranial 
artery. Stroke patients can be treated pharmacologically with 
intravenous tissue plasminogen activator (tPA) if they present 
within 4.5 hours of symptom onset5. Stroke patients with large 
artery occlusions can be treated with a variety of endovascular 
techniques in addition to intravenous thrombolysis. Currently 
available options include intra-arterial thrombolytics, 
mechanical thrombolysis, and/or embolectomy with devices 
such as the Merci retrieval system or the Penumbra device6,7. 
Therefore, the vast majority of ischemic stroke intervention 
is endovascular or medical, rather than surgical. Carotid 
endarterectomy is one commonly used surgical intervention 
for ischemic stroke caused by thromboembolism from 
atherosclerotic plaque in a symptomatic cervical internal 
carotid artery with high-grade stenosis (70%-99%).

However, some ischemic strokes are due to more chronic 
conditions that progressively diminish cerebral blood flow 
in the absence of compensatory collateral circulation. 
Bypass surgery is a surgical intervention for these ischemic 
strokes that are hemodynamic rather than thromboembolic. 
Yasargil and Donaghy introduced the superficial temporal 
artery-to-middle cerebral artery (STA-MCA) bypass in 1969 
and initiated the practice of bypass surgery8. Extracranial-
intracranial (EC-IC) bypass revascularizes ischemic brain 
by redirecting blood flow from the scalp through this low-
flow surgical conduit. Bypass surgery evolved with the 
development of high-flow bypasses that use saphenous 
vein grafts or radial artery grafts to connect cervical carotid 
donor arteries with intracranial recipient arteries2. The latest 
development is intracranial-intracranial (IC-IC) bypasses that 
use reconstructive techniques and donor arteries that are 
entirely intracranial9. A pathological segment in a diseased 
artery can be excised and the artery reconstructed with an 
end-to-end reanastomosis; a compromised artery can be 
reimplanted on an adjacent artery to restore blood flow; an 
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Cirugía de bypass para la prevención del ictus isquémico:  
indicaciones y técnicas actuales

R E S U M E N

Introducción: Aunque la mayoría de los accidentes cerebrovasculares isquémicos son 

de origen tromboembólico y su tratamiento son endovasculares o médico, algunos 

son de origen hemodinámico y su manejo puede ser quirúrgico. Hemos revisamos las 

indicaciones del bypass en el infarto isquémico, la selección de pacientes y las técnicas 

quirúrgicas utilizadas en nuestra práctica actual.

Métodos: Bypasses extra-intracraneales (EC-IC) de la arteria temporal superficial a arteria 

cerebral media (STA-MCA), bypasses de alto flujo con interposición de injertos y técnicas de 

reconstrucción se utilizaron para el tratamiento de pacientes con isquemia sintomática.

Resultados: Durante un período de 13 años, 152 bypasses fueron realizados por isquemia 

en 129 pacientes. Los diagnósticos específicos incluyeron: a) oclusión de la arteria 

carótida interna (ICA) (58 bypasses); b) oclusión de la arteria cerebral media y, raramente, 

la estenosis de alto grado de la misma (22 bypasses); c) ateroesclerosis esteno-oclusiva 

del sistema vertebrobasilar (2 bypasses); d) enfermedad de moya-moya (65 bypasses), y e) 

complicaciones isquémicas tras el tratamiento del aneurisma (5 bypasses). Ciento treinta 

y siete fueron bypasses convencionales de  STA-MCA. Catorce pacientes tenían bypass 

de alto flujo que incluyó 4 «bouble-barrel» bypass de STA-MCA, 6 bypasses con injertos a 

la arteria carótida cervical, 2 de arteria subclavia a arteria cerebral media, un bypass de 

arteria cerebral media a arteria cerebral posterior, y un bypass aortocarotídeo. La tasa de 

permeabilidad de las anastomosis fue del 96,1%.

Conclusiones: La cirugía de bypass para la prevención del ictus isquémico es segura y se han 

desarrollado técnicas elegantes para ésta. Los pacientes con enfermedad atero-oclusiva, 

síntomas de isquemia e insuficiencia hemodinámica tienen un riesgo importante de 

accidente cerebrovascular si se manejan médicamente o no se tratan. Sin embargo, la 

intervención quirúrgica carece de evidencia científica que la respalde desde el reciente 

Carotid Occlusion Surgery Study (COSS). Los pacientes se ven atrapados en una situación 

difícil entre una historia natural pobre y una intervención quirúrgica sin evidencia. Los 

médicos deben individualizar el manejo de estos pacientes hasta que se publiquen datos 

adicionales o se desarrolle un mayor consenso.
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