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BACKGROUND
In 10% to 15% of patients with ST-segment elevation myocardial infarction (STEMI), concurrent coronary 
chronic total occlusion (CTO) in a non–infarct-related artery is present and is associated with increased 
morbidity and mortality.

OBJECTIVES
The EXPLORE (Evaluating Xience and Left Ventricular Function in Percutaneous Coronary Intervention 
on Occlusions After ST-Elevation Myocardial Infarction) trial evaluated whether patients with STEMI and 
concurrent CTO in a non–infarct-related artery benefit from additional percutaneous coronary intervention (PCI) 
of CTO shortly after primary PCI.

METHODS
From November 2007 through April 2015, we enrolled 304 patients with acute STEMI who underwent primary 
PCI and had concurrent CTO in 14 centers in Europe and Canada. A total of 150 patients were randomly 
assigned to early PCI of the CTO (CTO PCI), and 154 patients were assigned to conservative treatment without 
PCI of the CTO(no CTO PCI). Primary outcomes were left ventricular ejection fraction (LVEF) and left 
ventricular end diastolic volume(LVEDV) on cardiac magnetic resonance imaging after 4 months.

RESULTS
The investigator-reported procedural success rate in the CTO PCI arm of the trial was 77%, and the adjudicated 
success rate was 73%. At 4 months, mean LVEF did not differ between the 2 groups (44.1 +- 12.2% vs. 44.8 
+- 11.9%, respectively; p= 0.60). Mean LVEDV at 4 months was 215.6 +-62.5 ml in the CTO PCI arm versus 
212.8 +-60.1 ml in the no–CTO PCI arm (p = 0.70). Subgroup analysis revealed that patients with CTO located 
in the left anterior descending coronary artery who were randomized to the CTO PCI strategy had significantly 
higher LVEF compared with patients randomized to the no–CTO PCI strategy (47.2 +- 12.3% vs. 40.4 +- 
11.9%; p = 0.02). There were no differences in terms of 4-month major adverse coronary events (5.4% vs. 2.6%; 
p = 0.25).

CONCLUSIONS
Additional CTO PCI within 1 week after primary PCI for STEMI was feasible and safe. In patients with STEMI 
and concurrent CTO, we did not find an overall benefit for CTO PCI in terms of LVEF or LVEDV. The finding 
that early CTO PCI in the left anterior descending coronary artery subgroup was beneficial warrants further 
investigation. (Evaluating Xience and Left Ventricular Function in Percutaneous Coronary Intervention on 
Occlusions After ST-Segment Elevation Myocardial Infarction; NTR1108) 
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針對合併慢性完全堵塞的 ST 段抬高心肌梗塞病患，
比較介入與保守治療的療效

背景介紹

ST-segment elevation(STEMI) 病患中，約有一半的病患，除 infarct-related artery有堵塞之外，還有其
他冠狀動脈有嚴重狹窄，甚至 10-15%的 STEMI病患中，合併有其他冠狀動脈慢性完全堵塞 (chronic total 
occlusion(CTO))的現象。這類病患的死亡率或是併發症的機率也比一般 STEMI病患高。理論上打通 CTO
可以改善心肌休眠現象，增加心臟收縮功能；另外若是心肌梗塞血管與 CTO血管支配區域有重疊，打通
CTO可能增加心肌梗塞受損區域邊緣的血流，減少心肌受損範圍。

EXPLORE 試驗 (Evaluating Xience and Left Ventricular Function in Percutaneous Coronary Intervention 
on Occlusions After ST-Elevation Myocardial Infarction) 是一個跨國、多中心、前瞻性的雙盲試驗，試圖證
明 STEMI病患合併有他條冠狀動脈 CTO，在成功進行 primary percutaneous coronary intervention(PCI) 後，
相較於保守治療，打通 CTO可以改善心臟功能或是重塑現象。

 

方法

本試驗收錄對象為 STEMI 的病患在症狀產生 12小時內，成功完成 primary PCI，同時發現其他血管
有 CTO現象者（血管直徑必須大於 2.5mm）。隨機分成積極治療組 (CTO PCI)或是保守治療組 (no CTO 
PCI)。積極治療組會在 primary PCI 完成七天之內將 CTO 打通；接受保守治療的病患，除非有嚴重症狀必
須進行侵入性治療，否則持續藥物治療 4個月。在 STEMI發生四個月後會進行心臟核磁共振 (CMR)檢查。
試驗終點為 left ventricular ejection fraction (LVEF)以及 left ventricular end-diastolic volume (LVEDV)

結果

在 2007年 11月到 2015年 4月之間共收集 304位病患，分為隨機分為兩組，基本資料無差異，如表一。
CTO PCI  成功率約 77%。CMR結果如表二，在心肌梗塞四個月後，兩組平均 LVEF為 44.1 +-12.2% vs. 
44.8 +-11.9% (p = 0.60)；平均LVEDV 為 215.6 +- 62.5 ml (CTO PCI 組 ) 與 212.8 +-60.3 ml (no–CTO PCI 組 )
(p = 0.70)，如圖一。臨床心血管事件也無顯著差異 (5.4% vs. 2.6%; p=0.25)（表三）（圖二）。在亞組分
析方面，相較於保守治療，打通 left anterior descending coronary artery (LAD) CTO 者，LVEF 明顯較高（圖
三）。  

討論

以往已經有臨床試驗（如 PRAMI, CvLPRIT）證實，分階段 PCI對於 STEMI 合併多條血管病變會有
幫助，但都排除 non-infarct-related artery有 CTO的情形。一些回溯性研究顯示，積極打通此類病患的
CTO會改善 LVEF。EXPLORE是第一個大規模前瞻研究併有 CTO的 STEMI病患的治療方式的臨床試
驗，雖然本試驗無法證實打通 CTO對於 STEMI病患有所助益，但本試驗謹限於一些病況穩定，較低風
險的族群，同樣結論是否適用於 STEMI併休克、或嚴重心律不整等高危險病患，仍屬未知。另外本試
驗的 power也不足以驗證兩種治療對臨床終點的影響。未來研究方向可以針對高危險族群或是 non-LAD 
STEMI 病患合併 LAD CTO，比較積極介入與保守治療的效果。
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結論

EXPLORE試驗證實，在成功做完 primary PCI 後七天內例行進行 CTO PCI是可行而安全，但對於
LVEF與 LVEDV並無助益。
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表二

圖一
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表三表三 
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圖二
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