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Although chronic total occlusion of the left main coronary artery (LMCA) is considered very rare, this condition
could be fatal if it becomes complicated with an acute coronary syndrome lesion in the right coronary artery
(RCA)which is usually the only remaining coronary artery for themyocardium.We reported a successfully treat-
ed case of a nonagenarian patient with ST-segment elevation myocardial infarction, who had subtotal occlusion
of the RCA and total occlusion of the LMCA with Rentrop grade 2 collateral coronary artery supply from the RCA.

© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Chronic total occlusion (CTO) of the left main coronary artery
(LMCA) is considered very rare, with an incidence of 0.04% to 0.1% on
cardiac catheterization [1–3]. This condition could be fatal if it becomes
complicated with an acute coronary syndrome (ACS) lesion in the right
coronary artery (RCA) which is usually the only remaining coronary ar-
tery for the myocardium.

2. Case report

A 90-year-old man with a history of cerebral infarction, chronic ob-
structive pulmonary disease, and hypertension presented sudden he-
modynamic compromise and was taken to our hospital on an
ambulance. Physical examination on arrival at the hospital revealed a
blood pressure of 95/60mmHg and a heart rate of 105 bpm. An electro-
cardiogram (ECG) test revealed ST elevations in leads aVR and V1-V3
with significant ST depressions in leads I, aVL, and V5-V6 (Fig. 1). An
echocardiography showed severe left ventricular dysfunctionwith ejec-
tion fraction of 18% (Video 1 in the online version at doi:10.1016/j.
carrev.2016.10.004). An immediate coronary angiography revealed
subtotal occlusion of the RCA and total occlusion of the LMCA with

Rentrop grade 2 collateral coronary artery supply from the RCA
(Fig. 2A, B, and C). A 6-Fr intra-aortic balloon pump (IABP) was intro-
duced, and primary percutaneous coronary intervention (PCI) for the
RCA was subsequently performed. After engagement of a 6-Fr SL3.5
guiding catheter (Heartrail II; Terumo, Tokyo, Japan), a Runthrough
NS™ guidewire (Terumo) was crossed into the stenosis. A 4.0 × 18-
mmdrug-eluting stent (Resolute Integrity; Medtronic, Dublin, Republic
of Ireland) was implanted after the predilation with a 2.5 × 15-mmbal-
loon catheter (Fig. 3A and B). Subsequently, we tried to advance a Sion
guidewire to the LMCA lesion; however, as the wire could not cross the
lesion, we considered that it was a CTO lesion. The patient was trans-
ferred to the coronary care unit. His hemodynamic condition was still
deteriorated with a cardiac index of 1.0–1.1 L/min/m2 (Fig. 4), and he
developed ventricular fibrillation (VF) which resulted in successful car-
diopulmonary resuscitation including bronchial intubation and electri-
cal defibrillation. To improve the myocardial blood circulation, a
second PCIwas performed 8 h after the primary PCI. A 6-Fr EBU3.5 guid-
ing catheter (Medtronic) was inserted from the right brachial artery.
Initially, a SION guidewire was again advanced with a Caravel
microcatheter; however, the tip of the guidewire did not enter any fur-
ther into the proximal side of the occluded lesion in the LMCA. Thereaf-
ter, a Fielder XT-R guidewire (Asahi Intecc, Nagoya, Japan) was
introduced in the Caravel microcatheter (Asahi Intecc) and advanced
into the occluded lesion. After considerable manipulation, the tip of
the guidewire was successfully introduced into the left coronary artery
(Fig. 5A). The microcatheter jumped forward abruptly after gentle
twisting. The guidewire was retrieved and replaced by a Sion Blue
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guidewire. Following predilation for the proximal part of the left anteri-
or descending (LAD) and left circumflex (LCX) artery, a 3.0 × 15 mm
Xience Alpine stent (Abbott Vascular, IL, USA) and 3.0×22mmResolute
Integrity stent (Medtronic) were deployed in the LMCA to the LCX ar-
tery and the LMCA to the LAD artery, respectively, with a mini-crush
stent technique. A coronary angiogram after final kissing balloon dilata-
tion revealed sufficient dilation of the lesion (Fig. 5I). The cardiac en-
zyme on day 1 after PCI revealed slight elevation of serum creatinine
kinase (the peak serum creatinine kinase [CK] and CK-MB levels were
1653 IU/L and 220.8 IU/L, respectively) (Fig. 6). The cardiac index was
improved to 1.7–1.9 L/min/m2 (Fig. 4), and the left ventricular wall mo-
tion was also improved (Video 2 in the online version at doi:10.1016/j.
carrev.2016.10.004). Removal of the mechanical ventilator and IABP
was successfully performed 3 days after the second PCI. On the 5th
day, the patient developed VF again, and an extra-corporeal membrane
oxygenator (ECMO) and IABP was introduced after unsuccessful resus-
citation. A subsequent emergency coronary angiogram revealed no ste-
nosis and occlusion site in the RCA and LMCA. As the VF was well

controlled by nifekalant hydrochloride and sotalol hydrochloride, the
ECMO was retrieved safely on the same day. Thereafter, the patient
made satisfactory progress and was discharged 39 days after hospital
admission without any complication.

3. Discussion

We reported a case of ACS in which the culprit lesion was located in
the RCA and was complicated with CTO in the LMCA. To the best of our
knowledge, this is the first reported case of successful treatment for ACS
with CTO in the LMCA.

Although the current guidelines for ST-elevation myocardial infarc-
tion (STEMI) recommend infarct-related or culprit vessel-only revascu-
larization during primary PCI in patients with multi-vessel disease, the
suitable timing of the PCI for the non-culprit lesion in those patients is
controversial, especially when complicated with shock [4]. In fact, sev-
eral studies of multi-vessel PCI in STEMI patients with cardiogenic

Fig. 1. An electrocardiogram (ECG) test. (Left) An ECG test before first percutaneous coronary intervention (PCI) revealed ST elevations in leads aVR and V1-V3 with significant ST
depressions in leads I, aVL, and V5-V6. (Right) An ECG test after first PCI revealed the ST resolution in leads aVR and V1–3.

Fig. 2.Diagnostic coronary angiogram. (A) Right coronary angiography (left anterior oblique cranial view) shows a severe stenosis of the proximal part of the right coronary artery (RCA)
(white arrowheads). (B) Right coronary angiography (left anterior oblique cranial view) shows that the left anterior descending artery (white arrowheads) and the left circumflex artery
(white arrow)were suppliedmainly by collateral vessels from the RCA. (C) Left coronary angiography (right anterior oblique caudal view) shows a chronic total occlusion of the left main
coronary artery (white arrow).
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