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Abstract: Coronary artery disease is the most frequent cause of heart failure. Accumulating evidence indicate that patients 
with ischemic cardiomyopathy may benefi t from successful coronary revascularization in addition to optimal medical treat-
ment. We report a notable case of very early, highly successful response to percutaneous coronary revascularization in a pati-
ent with long history of coronary artery disease and severe myocardial hibernation. In patients with left  ventricular dysfunc-
tion due to chronic coronary artery disease and high probability of viable myocardium, prompt coronary revascularization 
should be considered.
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Rezumat: Boala coronariană reprezintă cea mai frecventă cauză de  insufi ciență cardiacă. Rezultatele studiilor clinice indică 
faptul că revascularizarea coronariană efi cientă la pacienții cu cardiomiopatie ischemică poate aduce benefi cii suplimentare 
tratamentului medical optimal. Lucrarea de față prezintă un caz particular de răspuns extrem de favorabil și foarte precoce la 
terapia de revascularizare coronariană percutană la un pacient cu istoric îndelungat de boală coronariană și hibernare miocar-
dică severă. La pacienții cu disfuncție ventriculară stângă secundară afectării coronariene cronice și la care există o probabili-
tate mare de miocard viabil, revascularizarea coronariană promptă ar trebui luată în considerare.
Cuvinte cheie: hibernare miocardică, boală coronariană, revascularizare

INTRODUCTION
In more than two thirds of cases, heart failure emana-
tes from cardiac damage due to chronic coronary ar-
tery disease1. Left  ventricular (LV) dysfunction due to 
chronic myocardial ischemia has long been considered 
an irreversible process. Th e identifi cation of two new 
en tities, myocardial stunning and myocardial hiberna-
tion, suggests however that this is not necessarily true2. 
Myo cardial stunning develops in relation with acute 
transient ischemia, whilst myocardial hibernation ari-
ses from chronically reduced coronary blood fl ow3. 
More importantly, both settings imply the presence of 
viable myocardium. Accumulating evidence indicate 
that patients with ischemic cardiomyopathy may be-
nefi t from successful coronary revascularization, dis-
pla ying improved myocardial function, symptoms, and 
prognosis, due to functional improvement of the hy-
po perfused, but viable myocardium2,4,5. However, the 
time-course and the extent of functional recovery aft er 
co ro nary revascularization seem to be highly depen-
dent on the duration of myocardial hibernation6.

We report a notable case of very early, highly succe-
ssful response to percutaneous coronary revasculariza-
tion in a patient with a long history of coronary artery 
disease and severe myocardial hibernation.

CASE REPORT
A 56-year-old Caucasian male presented for evaluati-
on of New York Heart Association (NYHA) class III 
heart failure symptoms. At age 45 years, in the absen-
ce of any prior symptoms or known cardiac pathology, 
he was admitted to hospital for a large anterior myo-
cardial infarction. His risk factors included grade II 
arterial hypertension, dyslipidemia, and grade II obe-
sity. Emergency coronary angiography performed 5 
hours aft er the onset of symptoms revealed proximal 
subocclusion of the left  anterior descending (LAD) ar-
tery with TIMI I fl ow. No other signifi cant coronary 
lesions were observed at that time. He underwent pri-
mary percutaneous coronary intervention with bare 
metal stent implantation of the LAD, with favorable 
post-procedural evolution. At discharge, the patient 
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was completely asymptomatic. Th e ECG revealed per-
sistent ST-segment elevation in leads V2-5, pathologi-
cal Q waves in V1-3 leads, and negative T waves in lead 
V6. Echocardiographic assessment showed normal LV 
function (LV ejection fraction of 60%), with moderate 
hypokinesia of the apical third of the interventricular 
septum, and of the anterior and lateral LV walls. He was 
discharged on double antiplatelet therapy, beta-blocker, 
angiotensin converting enzyme inhibitor and statin.

Th e patient did well for 8 years, when he was read-
mitted for chest pain and heart failure symptoms at 
moderate exertion. He admitted having abandoned 
his treatment 6 years earlier. Th e ECG displayed a per-
sistent pattern (Figure 1). Echocardiography revealed 
50% LV ejection fraction, hypertrophied and slightly 
dilated LV (LV end-diastolic diameter 57 mm), akine-
sia of the apex and of the apical third of the interven-
tricular septum, hypokinesia of the apical third of the 

anterior and lateral walls and of the middle third of the 
interventricular septum, and mild aortic and mitral 
valve regurgitation. Coronary angiography was per-
formed, revealing no restenosis in the proximal LAD 
stent, a 30% stenosis followed by severe stenosis of the 
mid segment of the circumfl ex artery (ACx), and 30% 
stenosis in the proximal segment of the right coronary 
artery (RCA) (Figure 2A, B). Successful coronary an-
gioplasty of the ACx with bare metal stent implantation 
was performed (Figure 2C). Th e patient was dischar-
ged free from angina, on double antiplatelet therapy, 
beta-blocker, angiotensin conversion enzyme inhibitor, 
statin, and calcium channel blocker.

Th ree years later, the patient was readmitted with 
one month history of dyspnea and fatigue at mild exer-
tion. Again, the patient admitted having abandoned his 
treatment one year earlier. Physical examination revea-
led rales on pulmonary auscultation, and mild systolic 

Figure 1. ECG tracing depicting ST-segment elevation in leads V2-5, pathological Q waves in V1-3 leads, and negative T waves in lead V6.

Figure 2. Coronary angiograms. (A) Right-anterior-oblique caudal view showing severe stenosis of the mid segment of the circumfl ex artery (ACx) (arrow). 
(B) Left -anterior-oblique cranial view showing 30% stenosis in the proximal segment of the right coronary artery (arrow). (C) Right-anterior-oblique caudal 
view showing the fi nal angiographic outcome of coronary angioplasty of the ACx with bare metal stent implantation (arrow).
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and diastolic murmurs on the mitral and aortic points, 
respectively. ECG fi ndings were similar to the previous 
tracings. Compared to the prior examination, echo-

cardiography revealed severely impaired LV systolic 
function (LV ejection fraction 27%) with preserved LV 
walls thickness (Figure 3A), and the presence of an api-

Figure 3. Echocardiographic images. (A) M-mode of the left  ventricle (LV) in left  parasternal short axis view demonstrating hypertrophied and slightly dilated 
LV, and severely impaired LV systolic function (LV ejection fraction 27%). (B) B-mode in apical view showing the presence of an apical LV thrombus (arrow).

Figure 4. Coronary angiograms. (A) Right-anterior-oblique cranial view showing severe stenosis of the fi rst diagonal artery (arrow). (B) Right-anterior-oblique 
caudal view showing severe stenosis of the circumfl ex artery (ACx) proximal to the stent (arrow). (C) Left -anterior-oblique cranial view showing severe steno-
sis of the fi rst segment of the right coronary artery (RCA) (arrow). (D) Right-anterior-oblique caudal view showing the fi nal angiographic outcome of coronary 
angioplasty of the ACx with bare metal stent implantation (arrow). (E) Left -anterior-oblique cranial view showing the fi nal angiographic outcome of coronary 
angioplasty of the RCA with bare metal stent implantation (arrow).
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cal LV thrombus (Figure 3B), for which the patient was 
started on anticoagulation. Coronarographic examina-
tion revealed 90% stenoses of the fi rst diagonal (Figure 
4A), of the ACx proximal to the stent (Figure 4B), and 
of the fi rst segment of the RCA (Figure 4C). Percuta-
neous transluminal angioplasty and primary stenting 
of the 90% stenoses of the ACx (Figure 4D) and RCA 
(Figure 4E) with bare metal stents was performed, with 
successful procedural outcome. Th ree days aft er the 
procedure, echocardiographic examination revealed 
sig ni fi cant recovery of LV systolic function, with >60% 
ba sal (Figure 5) and 45% global ejection fraction. Th e 
pa tient’s symptoms were relieved, and he was dischar-
ged on oral anticoagulation with vitamin K antagonists, 
dual antiplatelet therapy, beta-blocker, angiotensin 
con verting enzyme inhibitor, calcium channel blocker, 
low-dose loop diuretic, statin, and gastric protection.

At 6-months follow-up, the patient continued to do 
well, with no further chest pain or dyspnea on exertion. 
Echocardiographic fi ndings were similar to pre-discha-
r ge results, showing 45% LV ejection fraction and no 
intra-ventricular thrombosis.

DISCUSSION
Heart failure aff ects 1% to 3% of the general popula-
tion, associating 5-year mortality rates as high as 75% 
following a fi rst hospital admission7. Although optimal 
pharmacological therapy signifi cantly reduces morta-
lity among heart failure patients, this population conti-
nues to display high mortality rates8.

More than two thirds of heart failure cases are rela-
ted to chronic coronary artery disease1. Until recently, 

LV dysfunction in these patients has been considered 
an irreversible process. However, in the past decades, 
myocardial hibernation, which can be demonstrated 
in up to one third of patients with chronic coronary 
arte ry disease and impaired LV function9, has been re-
cog nized as an aggravating factor for LV dysfunction 
in this population2. Unlike tissue necrosis, myocardial 
hi bernation implies the presence of hypoperfused but 
viable myocardium10, and, more importantly, appears 
to be partially or even completely reversible upon sur-
gical or percutaneous coronary revascularization3. Th is 
observation could explain the signifi cantly higher sur-
vival rates associated with the use of revascularization 
strategies in addition to optimal pharmacological stra-
tegies11. Indeed, accumulating evidence indicate that 
patients with heart failure due to chronically reduced 
coronary blood fl ow may benefi t from coronary revas-
cularization through improved myocardial function, 
symptoms, and prognosis2,4,5. Furthermore, benefi t 
from revascularization may also be attributable to de-
creased propensity to ventricular arrhythmias and re-
duction of subsequent ischemic events due to restored 
coronary blood fl ow12,13. 

Diff erentiation between LV dysfunction caused by 
myo cardial necrosis and scar tissue formation versus 
myocardial hibernation may thus have important clini-
cal consequences14. In our patient, preserved thickness 
of LV walls despite severely impaired ejection fraction, 
indicating preserved myocardial viability15, prompted 
us to perform coronary angiography and stent angio-
plasty of signifi cant coronary lesions. Given that the 
time-course and the extent of functional recovery af-

Figure 5. M-mode echocardiographic image of the left  ventricle (LV) in left  parasternal long axis view demonstrating signifi cant recovery of LV systolic func-
tion post-coronary angioplasty, with >60% basal LV ejection fraction.
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ter coronary revascularization seem to be highly de-
pendent on the duration of the hibernating status6, the 
short history of heart failure symptoms in our patient 
could explain the very early signifi cant recovery of 
myo cardial function aft er successful coronary revascu-
la rization.

Cases of signifi cant early recovery following percuta-
neous coronary revascularization have already been re-
ported. However, this usually happens in patients with 
stunned myocardium and LV dysfunction following 
acute coronary events16, whilst in patients with hiber-
nating myocardium recovery usually takes longer17. 
Furthermore, early recovery of myocardial function 
upon percutaneous coronary revascularization in pati-
ents with hibernating myocardium is usually less im-
portant and occurs in patients with less severe LV im-
pairment18.

CONCLUSIONS
Th is case report illustrates a very early, highly success-
ful response to revascularization in a patient with a long 
history of coronary artery disease and severe myocar-
dial hibernation. In patients with LV dysfunction due 
to chronic coronary artery disease and high probability 
of viable myocardium, prompt coronary revasculariza-
tion should be considered.
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