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NATIONAL INSTITUTE FOR HEALTH AND CARE 
EXCELLENCE 

Interventional procedure consultation document 

Extracranial to intracranial bypass for 
intracranial atherosclerosis 

In cerebrovascular disease, blood vessels in the head or neck become 
narrowed or blocked, limiting the blood supply to the brain. Extracranial to 
intracranial bypass surgery may improve blood flow to the brain by joining a 
blood vessel from outside the skull to one inside the skull, bypassing the 
blocked vessel and helping to prevent stroke. 

 

The National Institute for Health and Care Excellence (NICE) is examining 
extracranial to intracranial bypass for intracranial atherosclerosis and will 
publish guidance on its safety and efficacy to the NHS. NICE’s interventional 
procedures advisory committee has considered the available evidence and 
the views of specialist advisers, who are consultants with knowledge of the 
procedure. The advisory committee has made draft recommendations about 
extracranial to intracranial bypass for intracranial atherosclerosis. 

This document summarises the procedure and sets out the draft 
recommendations made by the advisory committee. It has been prepared for 
public consultation. The advisory committee particularly welcomes: 

 comments on the draft recommendations 

 the identification of factual inaccuracies 

 additional relevant evidence, with bibliographic references where possible. 

Note that this document is not NICE’s formal guidance on this 
procedure. The recommendations are provisional and may change after 
consultation. 

The process that NICE will follow after the consultation period ends is as 
follows. 

 The advisory committee will meet again to consider the original evidence 
and its draft recommendations in the light of the comments received during 
consultation. 
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 The advisory committee will then prepare draft guidance which will be the 
basis for NICE’s guidance on the use of the procedure in the NHS. 

For further details, see the Interventional Procedures Programme process 
guide, which is available from the NICE website. 

Through its guidance NICE is committed to promoting race and disability 
equality, equality between men and women, and to eliminating all forms of 
discrimination. One of the ways we do this is by trying to involve as wide a 
range of people and interest groups as possible in the development of our 
interventional procedures guidance. In particular, we aim to encourage people 
and organisations from groups who might not normally comment on our 
guidance to do so. 

In order to help us promote equality through our guidance, we should be 
grateful if you would consider the following question: 

Are there any issues that require special attention in light of NICE’s duties to 
have due regard to the need to eliminate unlawful discrimination, advance 
equality of opportunity, and foster good relations between people with a 
characteristic protected by the equalities legislation and others? 

Please note that NICE reserves the right to summarise and edit comments 
received during consultations or not to publish them at all where in the 
reasonable opinion of NICE, the comments are voluminous, publication would 
be unlawful or publication would otherwise be inappropriate. 

Closing date for comments: 23 August 2017 

Target date for publication of guidance: 1 November 0217 

 

1 Draft recommendations 

1.1 Current evidence on the safety and efficacy of extracranial to 

intracranial bypass for intracranial atherosclerosis shows that there 

is no benefit to the patient from the intervention. There are major 

concerns around its safety, therefore this procedure should not be 

used to treat this condition. 

2 Indications and current treatments 

2.1 Intracranial atherosclerosis is usually a progressive condition which 

narrows and hardens the blood vessels supplying the brain, limiting 

http://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/nice-interventional-procedures-guidance
http://www.nice.org.uk/about/what-we-do/our-programmes/nice-guidance/nice-interventional-procedures-guidance
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its blood supply. This can cause transient ischaemic attacks or 

permanent neurological damage (stroke). 

2.2 Conservative management of atherosclerosis includes smoking 

cessation, antiplatelet, lipid-lowering and antihypertensive 

medication. Endovascular techniques (angioplasty or stenting) may 

be used to dilate an arterial narrowing. 

3 The procedure 

3.1 The aim of extracranial to intracranial bypass for intracranial 

atherosclerosis is to increase blood flow in intracranial arteries to 

relieve symptoms of cerebral hypoperfusion or reduce the risk of 

stroke. Under general anaesthesia, the extracranial donor artery 

(usually the superficial temporal artery) is joined (anastomosed) to 

a superficial cerebral artery (usually a subpial middle cerebral 

artery branch) through a mini-craniotomy. Typically, an end-to-side 

anastomosis is used. A graft (for example a radial artery or a 

saphenous vein graft) may be needed when more distant vessels 

are anastomosed to allow higher flow. 

3.2 Careful pre-operative planning involving using ultrasound, 

angiography, computed tomography (CT), single-photon emission 

CT scanning or brain reserve testing is needed. 

4 Efficacy 

This section describes efficacy outcomes from the published literature that the 

committee considered as part of the evidence about this procedure. For more 

detailed information on the evidence, see the interventional procedure 

overview [add URL]. 

http://www.nice.org.uk/Guidance/GID-IPxxxx/Documents
http://www.nice.org.uk/Guidance/GID-IPxxxx/Documents
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4.1 A systematic review of 2,591 patients (2 randomised controlled 

trials [RCTs] with follow-up intervals of 56 and 25 months, and 19 

non-randomised studies with follow-up not stated) reported no 

difference in stroke rates (any type) between patients having 

extracranial to intracranial bypass (EC-IC, plus best medical 

treatment) and those having medical treatment only (in the RCTs 

n=1,691; odds ratio [OR] 0.99, 95% confidence interval [CI] 0.79 to 

1.23, p = 0.91 and in the non-randomised studies [18 studies], 

n=881; OR 0.80, 95% CI 0.54 to1.18, p = 0.25). In the same 

systematic review, ischaemic stroke rate was not statistically 

significantly different between patients having EC-IC bypass and 

those having medical treatment only (in the RCTs n=1,573; OR 

0.69, 95% CI 0.44 to 1.08, p=0.11and in the non-randomised 

studies [13 studies], n=640; OR 0.72, 95% CI 0.44 to 1.18, p=0.19). 

Two RCTs reported a statistically significantly smaller probability of 

stroke, vascular event or vascular death amongst the patients 

having EC-IC when compared with patients having medical 

treatment only (n=1,573; OR 0.68, 95% CI 0.51 to 0.91, p = 0.009). 

No statistically significant difference was seen in the same 

systematic review of 2,591 patients (13 non-randomised studies; 

n=673; OR 0.69, 95% CI 0.45 to 1.04, p=0.079).Two non-

randomised studies (n=361) reported no statistically significant 

difference in intracranial haemorrhage rates between patients 

having EC-IC when compared with patients having medical 

treatment only (OR 1.14, 95% CI 0.44 to 2.93, p=0.79) in the same 

systematic review. A systematic review of 506 patients reported a 

statistically significantly lower rate of stroke 12 months after surgery 

in patients with severe stage I failure (loss of autoregulatory 

vasodilation) who had EC-IC bypass (1%) than in patients having 

medical treatment only (19%, 95% CI 1.17 to 4.08, p=0.015). In the 
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same systematic review, stroke rate was not statistically 

significantly different in patients with stage II failure (autoregulatory 

failure characterised by decreases of cerebral blood flow and 

increases of oxygen extraction fraction) who had EC-IC bypass 

(0%) when compared with patients having medical treatment only 

(13%, 95% CI 0.89 to 3.63, p=0.10). In an RCT of 1,377 patients, 

EC-IC bypass surgery was associated with 14% (90% CI 3 to 34) 

increased relative risk of fatal and non-fatal stroke (Mantel-

Haenszel chi-squared=1.72) at a mean follow-up of 56 months (p 

value not reported). In an RCT (n=195) comparing 97 patients 

having EC-IC bypass with 98 patients who had medical treatment 

only, ipsilateral ischaemic stroke rate was not statistically 

significantly different between groups (rate difference 2%, 95% CI 

−10 to 14, p=0.81), at 2-year follow-up. A case series of 

204 patients who had EC-IC bypass reported the rate of patients 

free of stroke or fatal stroke to be 92% (138/150) at 1 year follow-

up and 87% (86/99) at 5-year follow-up. 

4.2 In the systematic review of 2,591 patients, 11 non-randomised 

studies reported a statistically significantly smaller risk of transient 

ischaemic attack or amaurosis in patients who had EC-IC bypass 

when compared with patients who had medical treatment only 

(n=524; OR, 0.34, 95% CI 0.16 to 0.69, p = 0.003). Three non-

randomised studies from the same systematic review reported no 

statistically significant difference in normalisation of cerebral 

haemodynamics in patients who had EC-IC bypass and those 

having medical treatment only (n=56; OR 6.63, 95% CI 1.85 to 

23.78). 

4.3 The RCT of 1,377 patients reported a graft patency rate, assessed 

by angiography, of 96% (576/600) in patients who had EC-IC 
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bypass, at a median of 32 days post-procedure. In the RCT of 

195 patients, graft failure rate was 2% (2/97) in patients who had 

EC-IC bypass, at 2 years follow-up. 

4.4 In an RCT of 43 patients there was no statistically significantly 

difference in neurocognitive function (measured by 14 standardised 

neuropsychological tests and the Centre for Epidemiological 

Studies depression scale), at 2 year follow-up, between patients 

who had EC-IC bypass and patients who had medical treatment 

only (point estimate 0.02, 95% CI, 20.50 to 0.54, p=0.93). 

4.5 The specialist advisers listed reduction in stroke rate compared 

with medical treatment only as the key efficacy outcome. 

5 Safety 

This section describes safety outcomes from the published literature that the 

committee considered as part of the evidence about this procedure. For more 

detailed information on the evidence, see the interventional procedure 

overview [add URL]. 

5.1 In an RCT (n=1,377) comparing 663 patients who had EC-IC 

bypass with 714 patients who had medical treatment, the rate of 

cerebral and retinal ischaemic events was higher in the EC-IC 

bypass group (12% [81/663]) than in the medical group (3% 

[24/714]), within 30 days of surgery or 39 days of randomisation for 

the medical group), no p value reported. The same RCT reported a 

higher rate of major stroke, defined as an ’inability to function 

without assistance’, in patients who had EC-IC bypass (3% 

[20/663]) in comparison with the medical treatment only group (1% 

[9/714]), within 30 days of surgery or 39 days of randomisation, p 

value not reported. A case series of 876 patients with occlusive 

http://www.nice.org.uk/Guidance/GID-IPxxxx/Documents
http://www.nice.org.uk/Guidance/GID-IPxxxx/Documents
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cerebrovascular disease reported no statistically significantly 

difference in the rate of post-procedure stroke in asymptomatic 

patients who had EC-IC bypass (2% [2/123]) when compared with 

asymptomatic patients who had intracranial stenting (4% [10/243], 

p=0.341). The same case series reported a statistically significantly 

higher rate of post-procedure stroke in symptomatic patients who 

had EC-IC bypass (25% [32/126]) than in symptomatic patients 

who had intracranial stenting (10% [40/384], p<0.001). 

5.2 In the case series of 876 patients with occlusive cerebrovascular 

disease, asymptomatic patients were no more likely to be 

transferred to another care facility, rather than home, if they had 

EC-IC bypass (16% [19/121]) when compared with patients who 

had intracranial stenting (9% [21/237], p=0.08). Symptomatic 

patients were statistically significantly more like to be transferred to 

another care facility, rather than home, if they had EC-IC bypass 

(66% [80/121]) when compared with patients who had intracranial 

stenting (53% [180/338], p=0.08). In a case series of 415 patients 

who had EC-IC bypass, destination at discharge for patients with 

post-procedure stroke was home (59% [41/69]), short-term facility 

(25% [17/69]) and long-term facility (9% [6/69]). 

5.3 The following adverse events were reported in the RCT of 

195 patients who had EC-IC bypass: epidural or subdural 

haematoma (2% [2/97]), seizures (2% [2/97]), respiratory disorder 

(1% [1/97]), hypotension (1% [1/97]), and wound infection (1% 

[1/97]). The following adverse events happened to the same 

patient: deep vein thrombosis (1% [1/97]), atrial flutter (1% [1/97]), 

cardiac tamponade (1% [1/97]), pulmonary embolus (1% [1/97]). 

Haemorrhage, haematoma complicating the procedure, 

hydrocephalus, ventriculostomy, mechanical ventilation, deep vein 
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thrombosis, pulmonary embolism and placement of an inferior vena 

cava filter were reported in the case series of 415 patients who had 

EC-IC bypass (no frequencies were reported). 

5.4 Reperfusion injury with cerebral oedema was reported in 1patient in 

a case series of 85 patients who had EC-IC bypass. 

5.5 Temporary dysethesia on the graft harvest site (1/13) and 

haematoma at the graft harvest site (1/13) was reported in a case 

series of 13 patients who had EC-IC bypass. 

5.6 As well as safety outcomes reported in the literature, specialist 

advisers are asked about anecdotal adverse events (events which 

they have heard about) and about theoretical adverse events 

(events which they think might possibly happen, even if they have 

never done so). For this procedure, specialist advisers listed no 

anecdotal adverse events. They did not identify any theoretical 

adverse events that had not previously been reported. 

6 Committee comments 

6.1 This guidance only covers the use of this procedure for the 

indication of intracranial atherosclerosis. This procedure is used for 

other indications, where it may have a different safety and efficacy 

profile, and this guidance does not apply to those indications. 

7 Further information 

7.1 For related NICE guidance, see the NICE website. 

7.2 Patient commentaries were sought but none was received. 

http://www.nice.org.uk/
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Tom Clutton-Brock 

Chairman, interventional procedures advisory committee 

June 2017 


