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Abstract: Slow coronary flow phenomenon (SCFP) is characterized by angiographically normal coronary arteries with 
delayed run-off of contrast medium across the vasculature. Its etiology and clinical significance are still not completely 
known; however, acute congestive heart failure (CHF) is rare in this context. A 71 year-old woman with SCFP presented 
with acute CHF complicated by ventricular tachycardia. Treated with rosuvastatin (20 mg/day for 6 days) and inotropic 
drug infusion she had a complete recovery of left ventricular function and normalization of serum levels of the high-
sensitivity C-reactive protein (hs-CRP), which were increased (3.6 mg/L) during the acute phase. This case illustrates that 
the anti-inflammatory properties of rosuvastatin may deserve specific clinical tests not only during the chronic phase but 
also in the acute phase of CHF patients. 
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THE CASE 

 A 71-year-old woman presented to the emergency de-
partment for a syncopal episode occurring early in the morn-
ing and followed by shortness of breath and persistent hy-
potension. Her past medical history included high blood 
pressure (BP), a previous transient ischemic attack, and par-
oxysmal atrial fibrillation treated with propafenone. On ex-
amination she had a BP of 85/50 mmHg, sinus bradycardia 
(pulse rate of 51 b/min) with new onset left-bundle-branch 
block (LBBB). Transthoracic echocardiography showed im-
paired left ventricular (LV) systolic function and an ejection 
fraction (EF) of 30%. During hospitalization she had several 
episodes of non-sustained ventricular tachycardia Fig. (1). 

 Coronary angiography in multiple orthogonal views 
clearly showed slow coronary flow phenomenon (SCFP) 
with slow progression and trapping, staunching (the stem-
ming of the contrast medium flow), and back and forth mo-
tion both in left and right coronary arteries Figs. (2-4). TIMI 
flow was grade 3 and corrected TIMI frame counts were 32, 
28 and 26 for left anterior descending, left circumflex and 
right coronary arteries, respectively. 
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Fig. (1). Ventricular tachycardia at admission. 

 The creatine kinase MB (CK-MB) and troponin I levels 
were normal both at admission and during the following 
days. Biochemical analysis including serum electrolytes, and 
complete blood count were also normal. Serum levels of the 
high-sensitivity C-reactive protein (hs-CRP) were 3.6 mg/L. 

 Immediately after coronary angiography, dopamine and 
dobutamine infusions at incremental doses were promptly 
started. Aspirin (325 mg iv loading dose followed by 100 
mg/day), enalapril 5 mg bid, and rosuvastatin (20 mg/day) 
were also given. Infusion of inotropic agents was gradually 
decreased starting at day 3, until the complete stabilization of 
the hemodynamic parameters. The clinical course was un-
eventful and the patient was discharged with rosuvastatin 20 
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Fig. (4). Injection in the right coronary artery showing slow empty-
ing of the epicardial segments. 

 

Fig. (2). Slow progression of the contrast medium in the distal tract 
of the left anterior descending coronary artery (arrow). 

 

Fig. (3). Injection of contrast medium in the left coronary artery 
showing trapping and staunching (the stemming of the contrast me-
dium flow). 

md/day after six days from acute event with serum levels of 
hs-CRP 0.6 mg/L. 

 At 1 month follow-up, echocardiographic LV function 
normalized with EF 55%. LBBB disappeared after 1 week. 
Holter ECG monitoring performed at 1 month did not show 
any significant ventricular arrhythmias and the patient re-
mained asymptomatic and with unchanged hs-CRP levels up 
to 6 months follow-up. A repeat angiography was not per-
formed. 

DISCUSSION 

 The SCFP was first described in 1972 by Tambe et al. in 
6 patients with chest pain and was attributed to the abnor-
mally high small-vessel resistance [1]. Opherk et al. and 
Mangieri et al. performed right and left ventricular biopsy 
studies in patients with SCFP, demonstrating structural 
changes on small intramyocardial vessels in the form of 
“small-vessel disease”, not visualized by coronary angiogra-
phy [2,3]. Moreover, Mangieri et al. showed a functional ob-
struction of microvessels, specifically vessels < 200 μm, as 
the behaviour of abnormal coronary vessels was relieved by 
dipyridamole infusion but not by intracoronary nitroglycerin 
injection [3]. On the other hand, Beltrame et al. reported the 
presence of increased resting coronary vasomotor tone in pa-
tients with SCFP [4]. Studies by myocardial perfusion scinti-
graphy showed reversible perfusion abnormalities in these 
cases [5,6]. More recently, Atak et al. reported an increase of 
QT dispersion on the surface electrocardiogram in patients 
with SCFP [7], raising the concern regarding the association 
of this phenomenon with the risk for ventricular arrhythmias 
and sudden death [7-9]. 

 Our case shows SCFP associated with ventricular ar-
rhythmias and transient acute CHF treated by inotropic 
drugs, whereas only rosuvastatin was used long-term in addi-
tion to standard therapy with ACE inhibitors. It is possible 
that clinical improvement was due to the effects of rosuvas-
tatin on microvascular perfusion with accompanying electro-
physiological properties on cardiac muscle. Endothelial dys-
function, coronary flow reserve (CFR) and coronary mi-
crovascular reactivity can be improved using statins [10,11]. 
There is substantial evidence that these beneficial effects of 
statins on coronary microvascular function result from endo-
thelial nitric-oxide activation [12]. In addition, it was  
suggested that improvement of myocardial vascular function 
by statins may result from reduction in plasma lipid fractions 
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although other actions on blood vessels may exist (plei-
otropic effects) [13]. Short-term studies both with simvas-
tatin [14] and atorvastatin [15] in patients with SCFP free of 
overt narrowing of epicardial coronary arteries showed an 
improvement in CFR. We submit that similar effects on en-
dothelial function may follow rosuvastatin administration. 

 It has previously been reported that chronic CHF with 
activation of oxidative stress, proinflammatory cytokines, 
endothelial dysfunction, and neurohormone activation might 
be ameliorated by statin treatment [16]. The Controlled Ro-
suvastatin Multinational Trial in Heart Failure (CORONA) 
randomized 5011 patients with systolic heart failure to pla-
cebo or to rosuvastatin 10 mg/day. It was suggested that ro-
suvastatin reduced the risk of cardiovascular death, myocar-
dial infarction, stroke or worsening of heart failure, and de-
creased the number of hospitalizations for cardiovascular 
reasons, particularly in patients with abnormal hs-CRP 

[17,18]. This benefit was also confirmed in a study by Kjek-
shus et al. [19]. Notably, despite the absence of clinical ef-
fect on mortality, rosuvastatin was associated with substan-
tial and sustained biological effects in both CORONA and 
Gruppo Italiano per lo Studio della Sopravvivenza nell'Insuf-
ficienza Cardiaca (GISSI-HF) trials, consisting of relevant 
decreases of blood LDL cholesterol and inflammatory pa-
rameters [20]. Instead only a treatment with n-3 polyunsatu-
rated fatty acids (PUFA) 1 g daily provided a beneficial 
clinical advantage on death and admission to hospital in the 
GISSI-HF trial [21]. Other investigators showed that the sur-
vival benefits in patients with chronic CHF treated by rosu-
vastatin might result from direct anti-arrhythmic properties 
on ventricular conduction and excitability (both in patients 
with ischemic and non-ischemic cardiomyopathy) by modu-
lating the fatty acid composition and physiochemical proper-
ties of the sarcolemma [22-24]. On the other hand, it was re-
ported that ACE inhibition by enalapril has only minor influ-
ence on inflammation in heart failure patients [25]. 

 The present contribution aims at generating a hypothesis, 
namely that rosuvastatin at a relatively short-term regimen 
may be useful in the setting of acute CHF with life-
threatening arrhythmias. Since normalization of initially 
highly increased hs-CRP was seen, an anti-inflammatory ac-
tion might be the common pathophysiological thread in this 
patient who presented with SCFP during the acute phase. 
The half life of hs-CRP in circulation is about 24 hours. Its 
relatively short half-life implies that its serum level should 
return to the baseline level within two weeks after an acute 
insult [26,27]. Agouridis et al. observed a 53% reduction of 
hs-CRP levels in patients with mixed dyslipidemia treated 
with high dose of rosuvastatin alone [28]. This evidence re-
inforces our assertion. It should be important to test this hy-
pothesis in a trial. 
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