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Abstract
A 71-year-old man was admitted for acute myocardial infarction. The occluded right coronary artery was
immediately reperfused by balloon angioplasty during percutaneous coronary intervention and plans were made to
stent the left anterior descending artery and circumflex branch at a later date. Anti-platelet therapy was started after
intervention. Ten days after intervention, the patient developed hematemesis. An advanced gastric cancer was
identified as the source of the bleed. Although an urgent gastrectomy was indicated, the remaining coronary artery
stenoses complicated surgical management.
The decision was made to perform the second intervention prior to gastrectomy and to treat the remaining
stenoses with bare metal stents. Two months after the second intervention, a total gastrectomy was performed
under general anesthesia. No severe cardiac complications occurred during the postoperative period.
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stenoses (90% and 99%, respectively) at a later date (Figure 1). Dual
anti-platelet therapy was initiated after the procedure.

Introduction
As the average age of the general population increases, the number
of patients with gastric cancer who require coronary revascularization
is also increasing [1]. Management of these patients presents several
problems, including the priority of surgical resection of the neoplasm
versus coronary revascularization [1].
Here, we present a case of advanced gastric cancer identified during
the treatment of acute myocardial infarction. We review the recent
literature on this topic and consider various strategies for the
treatment of patients with gastric cancer who require coronary
revascularization.

Case Report
A 71-year-old man presented to our hospital with sudden onset
chest pain. His medical history was significant for right nephrectomy
due to renal cell carcinoma and grafting of an abdominal aneurysm 4
years prior to presentation. His chest pain was accompanied by
ischemic changes on electrocardiogram and elevated cardiac markers.
He was thus admitted for acute coronary syndrome and emergent
cardioangiography was performed. Three branch stenoses were
observed, including a 100% occlusion of the right coronary artery
(RCA). Percutaneous coronary intervention (PCI) was performed. The
RCA diameter was found to be greater than 5 mm and multiple
sequential thrombi were observed, hence balloon angioplasty was
performed rather than stent placement. This intervention improved
the RCA occlusion to 25%. Plans were made to stent the remaining left
anterior descending artery (LAD) and circumflex branch (CX)
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Figure 1: First PCI; Left: Emergent cardioangiography
demonstrating 100% occlusion of the RCA; Right: After balloon
angioplasty, the RCA occlusion was improved to 25%.
On the tenth day after PCI, the patient developed hematemesis that
caused acute blood loss anemia. The hemoglobin level was decreasing
from 13.3 g/dL to 8.9 g/dL and the patient required 4 units of red
blood cell transfusion. An urgent gastroscopy revealed an oozing type
3 tumor at the upper posterior gastric wall. Biopsy specimens were
positive for adenocarcinoma. In order to prevent more bleeding, antiplatelet therapy was immediately stopped and heparin was
administered instead. Since then the progression of anemia was not
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found. An enhanced CT scan showed thickening of the upper
posterior gastric wall with subserosal (SS) tumor invasion. No
metastases were detected on imaging. He was diagnosed with clinical
stage IIA gastric cancer according to the Japanese classification of
gastric carcinoma (third English edition) [2].

revascularization of the remaining LAD and CX stenoses. The decision
was made to perform coronary revascularization prior to surgical
resection in order to reduce perioperative cardiac risk. Bare metal
stents were placed in the LAD and CX, improving both occlusions to
0% and 25%, respectively (Figure 2).

Although the patient required urgent total gastrectomy with
curative intent for his advanced gastric cancer, he also required

Figure 2: Second PCI; Left: Demonstration of the LAD and CX stenoses (90% and 99%, respectively); Right: After placement of the bare metal
stents, the LAD stenosis was improved to 0% and the CX stenosis was improved to 25%.
Total gastrectomy was performed two months after the second PCI.
A Roux-en-Y anastomotic reconstruction was performed under
general anesthesia with intra-abdominal balloon pump on stand-by.
Lymph node dissection was limited to the level of D1 to reduce
surgical damage, and the spleen was preserved. The operation lasted
370 minutes and the total blood loss was 489ml. The patient was
admitted to the intensive care unit for post-surgical monitoring and he
had no recurrence of myocardial infarction or heart failure. He was
discharged on post-operative day 18.
Pathological review of the resected specimens revealed a poorlydifferentiated adenocarcinoma extending beyond the serosa. Lymph
node metastasis was found in 1 of 4 nodes. The final diagnosis was
stage IIIA gastric cancer. Adjuvant chemotherapy was not
administered due to his comorbid conditions.
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Discussion
Both gastric cancer and acute myocardial infarction are lifethreating conditions and management of patients with both of these
problems can be difficult. That is, which is the highest priority
treatment, surgical resection or coronary revascularization? If surgical
resection is performed prior to coronary revascularization, the
perioperative cardiac risk is much higher. On the other hand, if
coronary revascularization is performed prior to surgical resection,
surgery must be delayed which may influence postoperative outcomes.
Furthermore, the risk of gastric bleeding due to anti-platelet therapy
will continue until the tumor is removed.
McFalls et al. reported the results of a large randomized trial which
found that routine coronary revascularization in patients with stable
cardiac symptoms before elective vascular surgery should not be
performed [3]. The American College of Cardiology (ACC)/ American
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Heart Association (AHA) 2007 guidelines on perioperative
cardiovascular evaluation and care prior to noncardiac surgery state
that PCI before noncardiac surgery does not prevent perioperative
cardiac events, except in those patients for whom PCI is independently
indicated for an acute coronary syndrome [4]. In our case, the
advanced gastric cancer was found during the interval between staged
PCI procedures and bleeding from the tumor ceased after
discontinuation of anti-platelet therapy, thus, we decided to proceed
with coronary revascularization prior to surgical resection.
Coronary revascularization can be achieved by either PCI or
coronary artery bypass grafting (CABG). PCI is less invasive and offers
the possibility of repeated interventions, so it is currently performed
more frequently than CABG [5]. Japanese guidelines for perioperative
cardiovascular evaluation and management of noncardiac surgery
indicate that PCI is preferable to CABG in patients in whom the
noncardiac disease has a poor prognosis and in those patients in poor
general health, including those with bleeding diathesis [6]. We chose
PCI for the remaining coronary stenoses by following these
recommendations.
Compared to PCI, conventional CABG has the disadvantage of
severe perioperative damage and high short-term morbidity [4].
Furthermore, it has been suggested that cardiopulmonary bypass
might affect the spread of any coexisting tumors [7]. However, CABG
has the advantage of long-term patency of the grafting vessels without
the need for anti-platelet agents [5,8]. Moreover, off-pump CABG has
become increasingly popular because it can be performed without
cardiopulmonary bypass.

Figure 3: Strategies for the treatment of patients requiring coronary
revascularization and other noncardiac surgeries.
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