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CASE REPORT

A novel tool for the treatment of angina pectoris resistant to optimal conventional therapy

Coronary sinus reduction for
the treatment of refractory angina
Thierry Grandjean, David Haefliger, Diego Arroyo, Stéphane Cook
Cardiology, University and Hospital, Fribourg, Switzerland

Summary
A growing number of patients with severe and diffuse obstructive coronary
artery disease who are not candidates for revascularisation have debilitating
angina despite medical therapy. We report the case of a 67-year-old man suffering from chronic refractory angina who was effectively treated with a coronary sinus reducer.
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Case report
A 67-year-old diabetic patient with three-vessel coronary artery disease (fig. 1) and prior coronary artery
bypass graft surgery (left internal mammary artery to
left anterior descending artery, vein to marginal
branch, vein to right coronary artery) suffered from

Figure 1: Coronary
angiogram. LAD: left
anterior descending
artery, LCx: left circumflex artery, LIMA:
left internal mammary artery, MA:
marginal artery, RCA:
right coronary artery,
ous vein graft;
LVS: left ventricular
tele-systolic volume;
LVD: left ventricular
tele-diastolic volume
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refractory angina. Coronary angio

graphy demonstrated good results after surgical revascularisation,
but also a diffuse infiltration of the left coronary tree.
Left ventricular systolic function was normal. The patient presented refractory angina despite optimal anti
anginal therapy comprising beta-blockers, nitrates,
ranolazine (Ranexa®) and molsidomine (Corvaton®).
The patient was severely disabled, being unable to walk
200 metres without nitrates, and waking up every
2 hours because of angina and paroxysmal dyspnoea.
The treadmill test showed ischaemia.
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Coronary reduction (fig. 2, A–F)

Discussion

The right internal jugular vein was accessed under
ultra
sound guidance, followed by venography and

Refractory angina is defined as the persistence of an-

measurement of the coronary sinus diameter (7 mm,

gina pectoris despite optimal conventional therapy.

central part). A 9 French delivery sheath was placed

The incidence of refractory angina is variable depend-

within the coronary sinus under fluoroscopic guid-

ing on the definition, but it is estimated to affect 5% of

ance. The reducer stent (Neovasc Inc., Richmond B.C.,

patients with chronic coronary heart disease. Despite

Canada) (fig. 2, panel A), premounted on an hourglass

significant advances in revascularisation options (sur-

shaped balloon catheter, was implanted downstream

gical and/or percutaneous), the incidence of refractory

from the middle cardiac vein in the coronary sinus af-

angina has increased over the recent decades, in line

ter a 5 atm. inflation of the balloon (fig. 2, panel D). Af-

with increased life expectancy. First-line treatment op-

ter de-inflation of the balloon and withdrawal of the

tions include chronotropic agents (beta-blockers,

balloon catheter, venography showed a 3-mm central

ivabradine) and vasoactive agents (calcium channel

restriction with good results (fig. 2, panel F). The inter-

blockers, nitrates or other direct nitric oxide donors,

vention was without complications such as occlusion,

ATP-sensitive potassium channel openers, late sodium

dissection of the coronary sinus, or bleeding at the jug-

current inhibitors and rho-kinase inhibitors). In a mi-

ular puncture site. The patient was discharged with 6

nority of patients, additional therapies are needed: epi-

months of dual antiplatelet therapy (aspirin and clopi-

dural neuromodulation, extracorporeal shockwave

dogrel). At 3-month follow-up, the patient was signifi-

therapy, stem cell therapy and, more recently, coro-

cantly improved, with complete disappearance of noc-

nary sinus reduction.

turnal events, significant improvement in exercise

Beck and Leighninger first described a surgical proce-

tolerance and improvement by two Canadian Cardio-

dure involving partial occlusion of the coronary sinus

vascular Society (CCS) angina classes (IV to II).

to treat refractory angina [2]. The putative mechanism
is that the increase of pressure in the coronary sinus
leads to a reduction of subendocardial ischaemia by
redistribution of collateral blood flow from non


Figure 2: Coronary sinus reduction. Panel A by courtesy of Neovasc Inc., Richmond B.C., Canada. CS: coronary sinus, SVC: superior vena cava.
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ischaemic epicardium to ischaemic endocardium.

Coronary sinus reduction is unsuitable in cases of right

Percutaneous coronary sinus reduction consists of


coronary artery ischaemia as some small cardiac veins

implanting an hourglass-shaped stent within the coro-

from this territory drain close to the coronary sinus

nary sinus [3]. The subsequent healing of the stent cre-

ostium, and the device is usually placed more distally,

ates a narrowing of the coronary sinus and increases

2 cm downstream from the ostium [1].

the venous coronary blood draining pressure. Recently,

More studies are needed in the field, especially with

a randomised, single-blinded, sham-controlled trial in-

objective measures of myocardial ischemia improve-

cluding 104 patients suffering from refractory angina

ment, such as positron emission tomography-com-

of CCS class III or IV with evidence of reversible ischae-

puted tomography or cardiac magnetic resonance im-

mia and a left ventricular ejection fraction >25%,

aging. Currently, a European multicentre observational

showed significant improvement in symptoms and

clinical trial aiming to enrol 400 patients is underway,

quality of life [4].

and a double-blind randomised sham trial is expected

Implantation of the coronary sinus reducer to reduce

to start shortly in the United States and Canada.

refractory angina is a safe procedure. Potential complications include dissection, perforation, thrombotic occlusion of the coronary sinus or migration of the device. So far, only one case of coronary sinus perforation
following reducer implantation has been described [5].
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