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Take Home Messages 

• In the UK, angina affects 3-4% of the adult population with 20,000 new cases each year. 

Refractory angina leads to significant disability, limited quality of life, multiple medications, 

and frequent hospital admissions  

• The Coronary Sinus Reducer device is implanted percutaneously into the coronary sinus 

and creates a controlled narrowing of the lumen which leads to an increase in pressure in the 

coronary sinus and hence improves perfusion to ischaemic territories of the myocardium 

• This device is a potentially safe, efficient and cost-effective solution for patients with 

refractory angina when standard of care treatment with anti-angina medication and 

revascularisation fails. 

 
 

Introduction 

Ischaemic heart disease is a leading cause of death worldwide and stable angina is the 

commonest symptomatic manifestation affecting 112 million people (1, 2). In the UK, angina 

affects 3-4% of the adult population with 20,000 new cases each year (3). The majority of these 

patients improve symptomatically with interventions such as percutaneous coronary intervention 

(PCI) or coronary artery by-pass graft surgery (CABG) (4,32). However, there is a group of 

patients with refractory angina who are increasingly challenging to manage in clinical practice 

(4). 
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Refractory Angina 

Refractory angina is a chronic condition (>3 months) characterised by the presence of angina 

caused by coronary insufficiency in the presence of coronary artery disease, which cannot be 

controlled by a combination of medical therapy, PCI or CABG (4). European Society of 

Cardiology (ESC) estimates that 10% of all angina patients have refractory angina (12). A 

focused analysis of the SYNTAX trial reported a prevalence of recurrent angina of 28.5% at 1 

year and 25.9% at 5 years after PCI (13). Refractory angina leads to significant disability, limited 

quality of life, multiple medications, and frequent hospital admissions (4,11). The costs of 

treating these patients in the UK exceeds £40,000 per patient over a 5-year period (including up 

to 10 hospital days per patient per year) and growing in incidence (14). 

Refractory angina in the absence of obstructive coronary artery disease also exists and includes 

coronary microvascular angina (11). Microvascular angina is a disease of the coronary 

circulation which is invisible to the eye on a coronary angiogram or other imaging techniques 

(6,7). This is under-diagnosed and under-managed. Beyond standard anti-anginal therapy to 

symptomatically treat microvascular angina, there is currently no effective treatment to reverse 

the condition. In addition, microvascular disease appears to be a marker of higher risk patients 

with a more aggressive disease (8). Unfortunately, the majority of these patients continue to have 

refractory angina (5).  

A potential treatment is the coronary sinus reducer (CSR) device. 

 

Coronary Sinus Reducer Device 

The Coronary Sinus Reducer (CSR) device is an hourglass shaped metal mesh which is 

implanted percutaneously into the coronary sinus. This creates a controlled narrowing of the 

lumen which leads to an increase in pressure in the coronary sinus and hence improves perfusion 

to ischaemic territories of the myocardium (16). 

Randomized controlled trials and observational studies (Table 1) have shown that the CSR 

device is safe and effective in reducing symptoms and improving quality of life in patients with 

obstructive coronary artery disease and refractory angina. 

Parikh et al. in 2018 followed up the patients from the first in human trial in 2007 at 12 years. 

They evaluated the location, patency, dislocation of the CSR device using a CT coronary 

angiogram and noted that all devices were positioned properly in the proximal segment of the 
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coronary sinus with no migration, occlusion or thrombosis. Furthermore, it confirmed sustained 

improvement in Angina class over the 12-year period. (17). 

UK data by Ali et al. in 2018 showed that the CSR implantation in 18 patients is safe and 

associated with significant improvements in angina symptoms and quality of life (23).  

In 2018, Bazoukis et al. carried out a systematic review to evaluate the efficacy of the coronary 

sinus reducer device in patients with refractory angina. This looked at 196 patients and showed 

that the device was effective in 78.5% of patients. The Implantation failed in 2% of patients and 

2.5% had a complication during the 30-day follow-up (18). 

Furthermore, clinical trials have looked at the safety and efficacy of the coronary reducer device 

in patients with non-obstructive coronary artery disease and refractory angina. In 2017, Giannini 

et al. published their work showing that the coronary sinus reducer was safe and effective in the 

management of patients with refractory angina in spite of complete epicardial revascularisation 

(24). 

The MACCUS trial showed that inflation of the coronary sinus balloon caused a significant 

increase in coronary sinus pressure which in turn led to a decrease in microvascular resistances 

in patients with microvascular angina. Therefore, highlighting the mechanism of the CSR device 

(29). 
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Table 1: Clinical trials assessing the safety and efficacy of the coronary sinus reducer 

device in obstructive coronary artery disease and refractory angina 

 

Trial 

 

Cohort 

 

Partici

pants 

 

Treatment 

 

Primary 

Outcome 

 

Follow Up 

 

Results 

Banai et 
al. 2007 
(FIH) 
(19) 

CAD - not 
amenable 
to 
PCI/CABG 
or high risk 
 
Severe 
angina - 
CCS Class II 
to IV 
 
Reversible 
ischaemia 

15 CSR device Absence of 
major adverse 
cardiac events 

6 months No adverse 
events. 
Angina score 
improved. 
Myocardial 
ischaemia 
reduced. 

COSIRA 
(Verhey
e et al. 
2015) 
(20) 

CAD - not 
candidates 
for 
PCI/CABG 
 
Angina - 
CCS Class III 
or IV 
 
Reversible 
ischaemia 

104 CSR device 
vs Sham 

Improvement 
of Angina 
symptoms                                                                                              

6 months Improvement 
of angina 
(p=0.02) and 
quality of life 
(p=0.03) 

Giannini 
et al. 
2016 
(21) 

CAD - not 
suitable for 
PCI/CABG 
 
Angina - 
CCS Class II 
and higher 

104 CSR device 
vs Sham 

Improvement 
of Angina 
symptoms 

6 months Improvement 
of angina 
(p=0.001) and 
quality of life 
(p=0.048) 
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Parikh 
et al. 
2018 
(17) 

CAD 
 
Angina - 
CCS Class 

7 CTCA Evaluate 
location, 
patency and 
dislocation of 
CSR device 

12 years All positioned 
properly, no 
migration, 
occlusion or 
thrombosis 

Konigste
in et al. 
2018 
(22) 

CAD - not 
suitable for 
PCI/CABG 
 
Refractory 
angina - 
CCS Class 

48 CSR device Improvement 
of angina 
symptoms 

6 months Angina reduced 
(p<0.001), 
mean exercise 
increased 
(p<0.025), No 
adverse effects 

Ali et al. 
2018 
(23) 

CAD - not 
amenable 
to 
PCI/CABG 
 
Refractory 
angina - 
CCS scores 

18 CSR device Improvement 
of angina 
symptoms and 
quality of life 

21 months Angina reduced 
(p<0.01) and 
quality of life 
improved 
(p<0.01), No 
adverse events 

 
 
CCS - Canadian Cardiovascular Society 
 

Clinical Guidance 

The CSR device is part of both the European Society of Cardiology (ESC) and the National 

Institute for Health and Excellence (NICE) guidance for management of refractory angina. 

 

Table 2: Current clinical guidance on the use of the Coronary Sinus Reducer Device 
in patients with Angina 

GUIDANCE Coronary Sinus Reducer Device 

European Society of Cardiology 
(ESC) (4) 

The coronary sinus reducer device represents an 
alternative option in patients with refractory angina, 
which is resistant after having exhausted all options for 
medical therapy and mechanical revascularisation (IIb) 
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National Institute for Health and 
Care Excellence (NICE) (24) 

The coronary sinus narrowing device implantation is 
indicated for angina when other treatment options 
(medical or surgical) have failed or are not possible 
(refractory angina). The aim is to reduce symptoms and to 
improve quality of life. 

American College of 
Cardiology/American Heart 
Association (ACC/AHA) (30) 

No specific recommendations of the coronary sinus 
reducer device 

 
 
Cost-Effectiveness 

Gallone et al. in 2020 evaluated the potential cost-effectiveness of the CSR device and its impact 

on the healthcare resource use. Data was collected from 215 refractory angina patients 

undergoing implantation of the device in Belgium, Netherlands and Italy. This resulted in a 

significant reduction in angina driven hospitalisations, outpatient visits, coronary angiograms and 

PCI per patient per year. This translated to significantly reduced healthcare costs per patient-

year. In Belgian, this reduced from 6255 euros to 1467, in Netherlands from 3888 euros to 946 

and in Italy from 7159 euros to 1403. The CSR device was associated with higher quality-

adjusted life years compared to standard of care (0.665 vs 0.580, p<0.001) (31). 

Limitations 

The efficacy of the CSR device is limited in certain patient groups. For instance, in patients with 

a mean right atrium pressure of >15mmHg, as it results in an inadequate pressure gradient across 

the device (36,37).  

Moreover, patients with ischaemia in the right coronary artery (RCA) may not benefit from the 

CSR device. The venous drainage of the RCA drains into the ostium of the coronary sinus (CS) 

via the middle cardiac vein, whereas the CSR device is more distal in the CS and therefore not 

effective (36,37). This may be overcome by implanting a CSR device in the middle cardiac vein 

(38). 

In addition, patients eligible for cardiac resynchronisation therapy (CRT) may not be candidates 

for a CSR device. However, Grebmer et al. presented a case series illustrating that a left ventricle 
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(LV) lead can pass through the CSR device, thus showing this is feasible but with a greater risk 

of complications (35). 

In the future, further trials are warranted to evaluate the efficacy and safety of CSR devices in 

various positions in the coronary venous system. Furthermore, potentially designing the CSR 

device to accommodate an LV lead would be beneficial for patients with CRT devices. 

Finally, other treatment options are highlighted in Table 3 for the non-responder patients to the 

CSR device.  



 
‘Promoting excellence in cardiovascular care’  

8 
Dr Avraj Singh Virdi  February 2024 

Table 3: Other Treatment Options for Refractory Angina 

 

Treatment 

 

Mechanism 

 

Trials 

 

Current Society 
Guidance 

Enhanced 
External 
Counterpulsation 
(EECP) (34,41) 

Inflating blood 
pressure cuffs on both 
legs during early 
diastole leading to 
retrograde aortic blood 
flow in late diastole 
and improving 
coronary perfusion 

Arora et al (1999) - 
MUST-EECP trial - 139 
patients - reduces 
angina, extends time 
to exercise induced 
ischaemia, well 
tolerated 

Level of Evidence IIb 

External 
Shockwave 
Myocardial 
Revascularisation 
(ESMR) (34) 

Targeted shockwaves 
to improve myocardial 
perfusion 

Small trials (<50 
patients) showing 
symptom 
improvement 

No recommendation 

Psycotherapy 
(33,39) 

Cognitive behavioural 
therapy programme 

Peysh et al (2016) - 33 
patients - improves 
quality of life and 
mood 

Tinson et al (2016) - 
148 patients - 
significant 
improvements in 
angina 

No recommendation 

Spinal Cord 
Stimulation 
(34,40) 

Inhibiting pain fibre 
signals via epidural 
leads 

Imran et al (2016) - 
Meta-analysis - 518 
patients from 14 
studies - longer 
exercise duration and 
lower angina 
frequency 

Level of Evidence IIb 
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Conclusions 

In conclusion, refractory angina results in disability, limited quality of life, multiple medications, 

frequent hospital admissions and ongoing rising costs to the NHS. The CSR device is a potential 

safe, efficient and cost-effective solution for patients with refractory angina when standard of 

care treatment with anti-angina medication and revascularisation fails. 
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