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Abstract 

Refractory anginal pain affects nearly 5-10% of stable coronary artery disease patients, and maximizing the anti-ischemic 

medical therapy is the standard first-line treatment. The presence of a scarred myocardial territory of the epicardial coronary 

chronic total occlusion (CTO) limits the implementation of other modalities, such as angioplasty and surgical bypass. 

Accordingly, this subset of patients, who show poor response to medical treatment with the absence of considerable reversible 

ischemia, bears an additional burden of persistent angina besides the structural and functional complications resulting from their 

scarred hearts. In this report, a patient, with compensated ischemic cardiomyopathy, complaining of disabling stable angina was 

indicated for diagnostic coronary angiography that showed a chronic total occlusion (CTO) at the mid-segment of the left anterior 

descending coronary artery (LAD) and otherwise no significant stenoses in the epicardial coronary tree. After the failure of 

maximized anti-ischemic medical therapy, the patient underwent elective percutaneous intervention (PCI) to the left anterior 

descending coronary artery (LAD) chronic total occlusion (CTO) with 2 overlapping drug-eluting stents that yielded a favorable 

outcome on patient follow-up even though a myocardial perfusion imaging failed to show considerable reversible ischemia at the 

left anterior descending coronary artery (LAD) territory. The report points out that elective chronic total occlusion (CTO) 

revascularization may alleviate anginal pain, despite the absence of a considerable macroscopic ischemia, after failure of a 

maximized anti-ischemic medical regimen. 
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1. Case Presentation 

A male patient, aged 65 years and known to have 

ischemic heart disease, was presented to the outpatient 

clinic with stable angina (CCS angina score III), that was 

not responding to anti-ischemic medical therapy. Physical 

examination was unremarkable except for mild lower limb 

edema. Evident risk factors were heavy smoking and a 

positive family history of CAD. The patient doesn’t suffer 

from diabetes or hypertension, besides there is no history of 

peripheral or cerebral vascular diseases. The patient is 

known to have compensated ischemic cardiomyopathy on 

anti-ischemic and anti-failure medications. He had 

undergone a PCI in 2014 wherein a balloon dilatation was 

performed followed by the deployment of a DES to the 

LAD for critical stenosis. 
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2. Investigations 

Laboratory investigations showed normal chemistry panel 

and electrolytes ranges, while CBC showed normal 

hemoglobin levels with mild leukocytosis. Baseline ECG 

showed pathological Q waves at V1-V4 and T wave inversion 

at V5, V6, I, and aVL. Baseline Echo showed no valvular 

abnormalities, dilated left ventricle with apical akinesia, and 

impaired LV systolic function with an estimated EF of 37%, 

while low dose dobutamine echo showed non-viable LAD 

territory. 

3. Management 

The patient was indicated for diagnostic CA to address the 

flow state in the coronary circulation and detect stenotic 

lesions that provoke the patient’s anginal pain. The 

angiography showed a mid-LAD instent CTO (Figure 1), and 

otherwise no significant stenoses within the epicardial 

coronary circulation. A Tc-99m Sesta-MIBI SPECT was done 

and showed a fixed perfusion defect of scarred tissue at the 

apex, antero-apical, infero-apical, mid-anterior, and 

anteroseptal segments (Figure 2) with a total defect size of 

30%. A cardiovascular magnetic resonance (CMR) with late 

gadolinium enhancement imaging, which has a higher 

specificity and lesser sensitivity [1], was not feasible due to an 

orthopedic implant. 

 
Figure 1. Two pre-stenting angiograms showing the mid-LAD 

instent CTO. 

 
Figure 2. A SPECT MPI (splash view) showing a positive test with a 

fixed perfusion defect of scarred tissue at the apex, antero-apical, 

infero-apical, mid-anterior, and anteroseptal segments. 

Accordingly, and as the patient’s anginal pain is 

unresponsive to standard anti-ischemic medications; the 

patient was put on a maximized anti-ischemic medical 

regimen in an attempt to neutralize a suggested role of a 

diseased coronary microvasculature. The prescribed regimen 

included atorvastatin, aspirin, high dose β-blocker, ivabradine, 

nicorandil, and trimetazidine with an optimum heart rate 

ranging between 55-60 bpm during follow-up [2]. The patient 

was already on sacubitril-valsartan as an anti-failure 

medication. Calcium channel blockers were not warranted 

due to low EF and to avoid patient decompensation [3]. 

Follow-up laboratory tests were within normal values. 
After 3 months of regular follow-up, the patient was still 

complaining of typical chest pain that has not shown 

significant improvement after the maximization of 

anti-ischemic treatments. Consequently; the heart team 

decided to proceed for PCI to LAD instent CTO (Figure 3). 

The procedure was performed using the antegrade wire 

escalation (AWE) technique [4, 5] then two overlapping DESs 

(Resolute Onyx 2.5 × 18 inflated at 20 atm and Ultimaster 

2.5 × 33 inflated at 14 atm from distal to proximal) were 

deployed. 

 
Figure 3. Two angiograms before (a) and after (b) elective PCI to the 

mid-LAD CTO. 

4. Follow-Up 

The patient showed immediate satisfactory anginal relief. 

The previously mentioned maximized anti-ischemic medical 

regimen was reduced to ticagrelor, bisoprolol, atorvastatin, 

and sublingual dinitrate on-demand with maintained 

sacubitril-valsartan as anti-failure medication. However, the 

fading of the activity-limiting angina unmasked 

manifestations of heart failure which have surfaced in the 

form of dyspnea (NYHA score II). Still, the patient’s ability to 

perform routine activities and thus the quality of life was 

significantly improved as assessed by the Seattle Angina 

Questionnaire [6]. Additionally, the patient’s immediate relief 

of anginal pain was subjected to a long-term period of regular 

follow-up in an attempt to exclude a suggested role of the 

placebo effect. 
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5. Discussion 

Chronic total occlusion has usually been neglected as a 

target for revascularization with elective PCI due to technical 

complexity, procedure length, and increased failure rates [7]. 

However, two randomized controlled clinical trials [8, 9] and 

several observational studies [10] have shown that PCI to 

CTO leads to a marked improvement in the quality of life and 

symptoms of patients who suffer a CTO-induced ischemic 

burden. In an ischemia-based algorithm, patients with normal 

wall motion or hypokinesia are indicated for revascularization 

if the ischemic myocardium is more than 10% of the left 

ventricle [11]. Meanwhile, patients with akinesia or 

dyskinesia are indicated for revascularization only if a 

viability assessment shows a viable myocardium [12]. 

In the presented case, SPECT imaging showed a scarred 

myocardium within the territory of the mid-LAD-CTO 

without considerable ischemia, so maximizing the 

anti-ischemic medical therapy was the standard treatment 

option. The patient was informed of the limitations of 

additional therapeutic options for his case after the failure of 

the maximized medical regimen, and revascularization (or 

bypassing surgical intervention) of his LAD was not 

recommended due to the non-viability of the vascular territory 

and may result in risky complications [10, 13]. Yet; the patient 

endorsed the interventional procedure. 

The rationale of the interventional reperfusion therapy in 

the presented case aimed to achieve a decisive modulation of 

pathologies in the cardiac microenvironment using 

interventions to the microvasculature of the epicardial 

coronaries [14] after the failure of medical therapy. The target 

modulation was relieving a Tc-99m Sesta-MIBI SPECT 

undetected ischemic burden which may affect territories of 

the inferior wall if the occluded LAD is a big wrap-around 

vessel, or the myocytes at the interface between the scarred 

and the healthy myocardial tissue. Well-developed collateral 

circulation and preconditioning are not sufficient to 

substantially reduce ischemia [15] and can lead to poor 

demarcation between the scar and the healthy myocardium, 

wherein the interface territory shows a hibernated viability 

and suffers chronic ischemia that leads to anginal pain. 

6. Conclusion 

In an ischemic-based algorithm, patients without a 

considerable macroscopic ischemic burden (less than 10% of 

the left ventricle) may benefit from elective revascularization 

of a chronic total occlusion to alleviate anginal pain after the 

failure of a maximized anti-ischemic medical regimen. 
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