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Ischemic cardiomyopathy in young patient 
with left ventricular non-compaction (clinical case report)
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We present clinical case of myocardial infarction in young patients with signs of left ventricular non-compaction. Myocardial infarction was the cause of the rapid formation of progressive ischemic cardiomyopathy and heart failure. Surgical treatment allowed to improve contractile function of the left ventricle and clinical condition of the patient. 
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The choice of treatment strategy in ischemic cardiomyopathy is a significant problem of modern cardiology and cardiac surgery. Generally ischemic cardiomyopathy (ICMP) is formed over a long period of time after myocardial infarction (MI) and multivessel coronary artery disease is the cause of this condition. We present a case of rapid development of ICMP in young patients after myocardial infarction without anatomic coronary lesions, with syndrome of left ventricular non-compaction.

Patient V., 24 year old, was admitted to the myocardial infarction department of the Lviv regional cardiology center on the 23th of September 2013, at 1 hour 50 minutes with complaints on long-lasting angina pain, which began during intense exercise and continued intermittently over 2.5 - 3 hours. History: regular physical exercise (soccer). Features of facial dysmorphism (mikrogenia, abnormal formation of teeth) were revealed during physical examination. His height was 190 cm, weight 85 kg. The heart was of normal size, cardiac rhythm was regular with tachycardia of 100 beats per minute. Blood pressure was 110/70 mmHg. Other organs were without pathological changes. ECG revealed ST-segment elevation in leads V1-V6 up to 7-9 mm, in leads I, II, III, aVF – up to 2-3 mm. The diagnosis of acute ST-elevation myocardial infarction (MI) was established, thrombolysis with actilyse 100 mg intravenously was performed, aspirin and clopidogrel were prescribed. ST-segment remained elevated up to 7 mm in leads V4 -V6 1.5 hours after thrombolysis, indicating a lack of reperfusion (Fig. 1). Coronary angiography was performed after integrilin administration. Defect of contrasting in the very distal segment of the left anterior descending artery was detected, the evidence of occlusion (thrombosis) of distal LAD (Fig. 2). Peripheral blood flow in the LAD territory was significantly reduced. No atherosclerotic narrowing of the circumflexus artery or the right coronary artery was revealed. Echocardiography (echoCG) (24.08.2013): heart chambers were within normal ranges (left ventricle 5.1 cm, right ventricle (RV) - 2.3 cm), large area of akinesia of the middle segments of the anterior, anteroseptal, septal, inferior walls and apex was revealed. The overall left ventricular (LV) systolic function was reduced with ejection fraction (EF) of 40%. There was moderate ischemic mitral regurgitation, the cusps of heart valves were intact. Levels of cardiac enzymes were elevated. Medical management was prescribed according to the recommendations: ACE inhibitors, nitrates, aspirin, enoxaparin, clopidogrel, beta blockers. During next days the patient's condition deteriorated, symptoms of left ventricular heart failure (HF) progressed. The patient presented with severe shortness of breath at rest, occasionally attacks of acute heart failure, pulmonary edema. His blood pressure was 100/60 mmHg, tachycardia 110 per minute. Systolic murmur on the apex of the heart was revealed. ECG detected dynamic changes typical for MI in precordial leads with QS formation. 

EchoCG was performed on the 10th day of the patient’s disease, it revealed LV dilation (6.1 cm). The large zone of akinesia remained unchanged. The total LV systolic function deteriorated drastically with EF 25-30%. A large thrombus in apical area was detected (4x2 cm) (Figure 3). Severe ischemic mitral regurgitation (IMR) with EROA 25 mm2 was revealed. The signs of left ventricular noncompaction (the two-layer structure of left ventricular myocardium in middle and apical LV segments) with a ratio of non-compact to compact layer 2: 1 (Figure 4) were detected (Figure 4). The patient’s condition was stabilized after intensification of the medical treatment (intravenous nitrates, dopamine, warfarin, enoskaparin, aldosterone antagonists, diuretic therapy).

On the 27th day of the disease the patient was in the II-III NYHA functional class of heart failure, echocardiography without any changes in comparison with day 10. During next month he continued his medical therapy as outpatient and remained in the III NYHA functional class. Cardiac MRI with late gadolinium enhancement was performed to evaluate the presence and extent of viable myocardium in the patient in October 2013. MRI showed depressed LV systolic function with EF 35%, delayed enhancement of more than 75% of the thickness of the myocardium in the apical segments (Fig. 5), more than 50% in the middle segments of the anterior, anterolateral, posterior walls, up to 25% in the middle segment of anteroseptal wall and basal segment of anterior wall. Apical thrombus 5x3 cm was detected. Severe mitral and tricuspid regurgitation (TR) were revealed. The patient continued optimal medical therapy. 

On the 5th month after the beginning of the disease the patient was admitted to the Lviv Center of Cardiology with signification deterioration of his clinical status, symptoms of IV NYHA heart failure functional class. EchoCG (8.01.2014) revealed heart chamber dilatation (LV - 6.8 cm, left atrium – 4,6 cm), reduced EF of 23% (Simpson rule), segmental contractility without changes. Severe MR was detected with EROA 32 mm2, mitral cusps coaptation depth was 1.4 cm (restricted mitral valve) (Figure 6). The tent area under the MV cusps was 2.5 cm2, mitral ring was dilated (4.2 cm). Secondary pulmonary hypertension was present, secondary right heart chambers dilatation (RV – 4.5 cm) and tricuspid annular dilatation (4.9 cm, Figure 7) with severe TR were revealed. 


Coronary angiography was performed on the 14 of January 2014, no anatomical lesions of coronary arteries was detected. Echocardiographic data, the patient's clinical condition, results of cardiac MRI matched the criteria of ischemic cardiomyopathy. Taking into consideration the absence of effect of the medical therapy, the decision of surgical correction of cardiomyopathy by left ventricular reconstruction and annuloplasty of both atrioventricular valves was undertaken.


The operation was conducted 13.02.2014 in the Scientific-Practical Medical Centre of Pediatric Cardiology and Cardiac Surgery in Kyiv (cardiac surgeon O.Babliak). Operation included left ventricular endoventriculoplasty, removal of left ventricular thrombus, MV plasty (Carpentier ring 28 mm), TV plasty (Edwards ring 30mm). 


During the control visit 6 months after surgery the patient’s clinical status was with significant improvement, symptoms of heart failure decreased and stabilized at the II NYHA functional class. EchoCG revealed EF of 40% (Simpson rule), signs of MV and LV plasty with mild residual mitral and tricuspid regurgitation. The therapy of the patient contains warfarin, perindopril, carvedilol. 12 months after the surgery clinical status of the patient remains satisfactory, symptoms of heart failure I-II NYHA class. Echocardiographic pattern unchanged.
Discussion.

The present case of rapid development of ischemic CMP in young patient has several specific features. The cause of myocardial infarction was coronary thrombosis due to hypercoagulation or due to vasospasm without anatomical narrowing of blood vessels. The presence of the LV noncompaction syndrome in the patient leads to the assumption about the thromboembolic cause of myocardial infarction. Myocardium in LV noncompaction has a two-layer structure: the outer layer of the myocardium is compacted, while the inner layer is represented by multiple trabeculae with deep sinuses between them, which can be a source of thromboembolism. Systemic cardioembolic episodes are frequent complication of the LV noncompaction syndrome: 24% in the group of Oechslin E. [10], 4% - 9% in other studies [1, 7, 9], but embolism to coronary arteries and myocardial infarction are extremely rare. We found only 3 cases of myocardial infarction in patients with left ventricular noncompaction [3, 7, 11], two of which - without anatomic lesions of the coronary vessels. There is report of the case of typical angina in the 24-year-old patient with left ventricular noncompaction and normal coronary arteries [4], in which the perfusion defect was found at the MRI-stress test with dipyridamol and reduced coronary reserve in all coronary arteries during adenosine-induced vasodilation. Reduced coronary reserve in patients with left ventricular noncompaction was shown by Jenni in his research [8]. Thus, microvascular dysfunction plays a significant role in patients with left ventricular noncompaction syndrome. In our patient, prolonged ischemia in weak noncompacted LV myocardium had led in short period of time to ischemic cardiomyopathy with LV dilatation, severe mitral regurgitaion, secondary pulmonary hypertension, right heart dilatation and tricuspid regurgitation. 

The choice of management constituted a significant problem in this patient. Published data on the appropriateness of surgical correction are contradictory. Mechanical stress reduction through LV reconstruction can stop the progression of ischemic CMP and improve prognosis, since a large LV volume becomes an independent pathological factor increasing stress wall [2, 5, 6, 12]. On the other hand, the results of the STICH study show that the surgical correction of the ischemic CMP does not improve symptoms nor increase the life expectancy.


In our patient, the clinical effect of the operation was significant: valve annuloplasty had reduced volume overload of both ventricles, LV endoventriculoplasty resulted in improvement of LV systolic function. Reduction of heart failure symptoms and satisfactory clinical status is kept at 12 months after surgery.


Conclusion. 
The present case illustrates the possibility of successful surgical treatment of ischemic cardiomyopathy. The process of LV remodeling after myocardial infarction is multifactorial and depends on changes in left ventricular and heart valve geometry, LV ventricular wall stress and function. The key issue is to estimate the geometric and functional changes of left ventricle and heart valves to provide selection of optimal management

Fig. 1 ECG of the patient (1.5 hour after thrombolysis with actilyse 100 mg).
Fig. 2. Coronary angiography after thrombolysis. Occlusion of the distal LAD segment (arrow). Peripheral blood flow in LAD territory is reduced.

Figure 3. Echocardiography, modified parasternal projection. Two thin arrows – zone of ventricular septal akinesia. Large arrow - apical thrombosis. 

Fig. 4. Echocardiography, LV short axis at the middle segments level. Signs of left ventricular noncompaction (white arrow - noncompacted layer, black arrow - compacted layer, layer ratio 2: 1). 

Fig. 5. Cardiac MRI with delayed enhancement. Arrows – zone of the transmural late enhancement (postinfarction LV scar tissue).

Fig. 6. Colour Doppler. Severe mitral regurgitation due to restriction of MV cusps. EROA 32 mm2 (arrow - the proximal flow convergence ).
