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Primary percutaneous coronary intervention (PPCI) is the most 

effective therapy for patients with an acute ST-segment elevation 

myocardial infarction (STEMI). However, up to half of STEMI patients 

suffer from coronary microvascular dysfunction, presenting as the slow 

flow or no-flow phenomenon. A 50 years male patient admitted with 

acute anterior wall myocardial infarction, PPCI was performed on the 

patient. After thrombus aspiration, a stent was placed in the proximal 

LAD. As coronary angiography showed slow flow in LAD, 6mg 

nicorandil was administrated intra-coronary. Immediately, cardiac 

arrest occurred and cardiopulmonary resuscitation (CPR) was 

performed. 
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Introduction:- 
Acute thrombotic occlusion of a coronary artery results in acute ST - segment elevation myocardial 

infarction(STEMI).[1]. Primary percutaneous coronary intervention(PPCI) is one of the most effectivetreatment for 

STEMI.[2-3]. Primary PCIhas many advantages over thrombolysis,including greater re-opening rates of the infarct 

related artery and higher coronary flow grades.[4] The no-reflow/slow flow phenomenon is the inadequate 

reperfusion of the myocardium of a given coronary artery segment in the absence of angiographic evidence of 

obstruction of the coronary artery [5]. The no-reflow phenomenon has a reported prevalence of >30% in patients 

with acute STEMI who undergo primary PCI and can lead to an adverse clinical outcome,including arrhythmia,heart 

failure,sudden cardiac death,and other major cardiovascular complications[6-7]. Intracoronary administration of 

nicorandil reduced the occurrence of slow flow or no- reflow phenomenon by improving microvascular circulation 

in patients with acute STEMI. [8] Nicorandil,an ATP-sensitive potassium(KATP) opener with nitrate like 

characteristic that result in dilation of coronary microcirculation,ischemic preconditioning,anti-arrhythmia, and 

reduction of reperfusion injury. [9] Nicorandil can be used in the patients with brady-arrhythmias and/or atrio-

ventricular conduction blocks. [10-11] 

 

In this case,we report a case of intracoronary nicorandil induced sudden cardiac arrest during primary PCI in a 

50years old male patient with anterior wall STEMI. 

 

Case Report: 

A 50 years old male admitted with severe retrosternal diffuse chest pain radiating to bilateral arms, sweating since 

last four hours. He had history of chronic smoking for last 20 years. On examination his Pulse rate 68 beat per 

minute, blood pressure was 100/70 mm of Hg. Electrocardiogram was done which showed ST –segment elevation in 

V1 to V6 with reciprocal changes in inferior leads which suggestive acute anterior wall ST elevation myocardial 

infarction [Figure 1]. Patient admitted for primary coronary angioplasty. Coronary angiography showed proximal 

left anterior descending (LAD) 100% thrombotic occlusion [Figure 2], left circumflex artery (LCX) and right 
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coronary artery (RCA) were normal. EBU guiding catheter was taken to hook left anterior descending for primary 

angioplasty. Thrombus aspiration was done with Medtronic thrombus aspiration catheter [Figure 3].The lesion was 

predilated with 2.0x10 mm sapphire balloon catheter. Drug eluting stent 3.00x28 mm was deployed in left anterior 

descending artery. Post stent dilation was done with 3.00x10sapphire balloon catheter @ 20 atm. Post dilation 

angiography showed TIMI grade 2 flow in left anterior descending artery. Nicorandil 6 mg intracoronary injection 

wasadministered. Suddenly heart rate dropped to zero. Immediately cardiopulmonary resuscitation was started and 1 

mg adrenaline was administered. Patient recovered with in few minutes. Repeated angiography showed TIMI 

GRADE 3 flow in left anterior descending artery [Figure 4]. The patient was stable during follow up for >6 months. 

 

Discussion:- 
Primary percutaneous coronary intervention(PPCI) is considered as the most effective treatment for patients with 

acute ST segment elevation myocardial infarction. 

 

Microvascular dysfunction termed as slow flow or no-reflow phenomenon occurs in up to half of patients with 

STEMI even after revascularization of the culprit artery[12]. The mechanism of the No-reflow phenomenon may 

relate to microvascular endothelial damage, microvascular spasm, inflammation, oxidative stress, and 

thromboembolism, especially microcirculatory obstruction caused by microcirculation structural damage or 

dysfunction.[13-14] 

 

In the present case,acute total occlusion was found in the proximal LAD and thrombus aspiration was performed. 

After stent deployment and post stent dilation, microvascular dysfunction (slow flow) occurred in this patient 

indicated by TIMI-2 flow in LAD. 

 

The pathophysiological mechanism of no-reflow phenomenonstill poorly understood. Ischemia-related 

injury,reperfusion-related injury,distal embolization from the culprit plaque, and thrombus[1]. As no-reflow or slow-

flow phenomenon was found after post-dilation,we speculate that distal embolization induced by emboli from 

residual thrombus or emboli from fissured plaque are the leading causes for occurrence of slow-flow in this patient. 

 

Treatment of no-reflow or slow flow phenomenon remains further studied.Generally, thrombus aspiration and intra-

coronary administration of medicines might be effective. Although routine thrombus aspiration is not recommended, 

it may be considered in cases of large residual thrombus burden after opening the artery with a guide wire or a 

balloon[15]. 

 

Currently, there are several drugs that have been shown to be effective in the prevention or treatment of no-

reflow,includingadenosine,nitroprusside,verapamil,nicorandil,dipyridamole,epinephrineand cyclosporine[4] 

 

In our case we used intra-coronary nicorandilto improve TIMI grade. Nicorandil, a hybrid with nitrate like and 

adenosine triphosphate(ATP) sensitive potassium (KATP) channel activator,is considered to be the optimal to 

improve coronary flow in acute coronary syndrome because of its nearly no effect on heart rate and blood pressure. 

Singer et al [16] have reported a few cases of life-threatening hyperkalemia and hemodynamic disturbance due to 

KATP channel activator. Lee et al [17] have also reported a case of life-threatening bradycardia due to nicorandil 

induced hyperkalemia. In our case we speculated that activation of KATP channel and subsequent hyperkalemia 

might be the reason for nicorandil induced cardiac arrest. 

 

Conclusion:-  
No-reflow phenomenon frequently occurs during Primary PCI. Thrombus aspiration and intra-coronary medicines 

should be considered to prevent this phenomenon. Intra coronary nicorandil might improve TIMI flow grade during 

no-reflow but should be carefully administrated due to its potential side effects. Cause of cardiac arrest just after 

intra-coronary nicorandil administration should be studied further. 
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Figure Legends: 

 
Figure 1:- The first electrocardiogram performed in emergency department. 

 

 
Figure 2:- Coronary angiogram showed acute total occlusion in the proximal LAD. 
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Figure 3:- Coronary angiogram of LAD after thrombus aspiration and about 90% stenosis was found in the 

proximal LAD. 

 

 
Figure 4:- Coronary angiogram after stent deployment and post-dilation, TIMI grade 3 flow finally. 
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