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Abstract: Acute myocardial infarction complicated by bleeding colon tumor is problematic 

with regard to management, and appropriate balance of antiplatelet or anticoagulation therapy 

and hemostasis or surgery is crucial for effective treatment. Here, we present a case of con-

comitant acute myocardial infarction and bleeding tumor in the transverse colon, and share our 

experience of successfully balancing anticoagulation therapy and hemostasis.
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Introduction
Combination therapy with aspirin, clopidogrel, and anticoagulation agents plays an 

important role in the management of acute coronary syndrome (ACS), including unstable 

angina and acute myocardial infarction. Dual (aspirin plus clopidogrel) antiplatelet therapy 

should be prescribed for at least 4 weeks after ACS and up to 12 months after drug-eluting 

stent (DES) implantation to prevent in-stent thrombosis, according to American College 

of Cardiology/American Heart Association (ACC/AHA) guidelines.1,2 However, in 

some patients, inappropriate use of antiplatelet and anticoagulation agents can result in 

life-threatening bleeding. Bleeding that occurs while patients are receiving dual or triple 

(aspirin plus clopidogrel and anticoagulation) therapy is a particularly intractable problem. 

The development of appropriate methods to balance antiplatelet therapy and bleeding 

may present a key to resolving this issue. Here, we report the successful implementation 

of an effective management strategy for an elderly male patient with acute myocardial 

infarction complicated by bleeding adenocarcinoma in the transverse colon.

Case presentation
A 70-year-old Chinese man was referred to our hospital for percutaneous coronary 

intervention (PCI). He received antiplatelet and anticoagulation therapy for 10 days 

because of non-ST segment elevation myocardial infarction (NSTEMI) at the local 

hospital, but chest pain on exertion occurred repeatedly. Electrocardiogram (ECG) mea-

surements showed ST segment slope-down depression and T-wave inversion on leads 

II, III, aVF, and V4–V6
 
(Figure 1). After admission, the patient continued to receive 

aspirin, clopidogrel (Plavix®, Bristol-Myers Squibb, New York, NY, USA/Sanofi 

Bridgewater, NJ, USA), dalteparin sodium (FRAGMIN® injection [a low molecular 

weight heparin], Pfizer, Inc., New York, NY, USA), and omeprazole, (Astra Merck, 
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Abbott Laboratories, Abbott Park, IL, USA) (a proton pump 

inhibitor). The stool occult blood test was positive following 

NSTEMI. Colonoscopy was performed to exclude gastroin-

testinal (GI) malignancy (Figure 2) 1 month after NSTEMI, 

leading to the detection of an infiltrating tumor (non-typical 

carcinoid in biopsy pathology) in the right segment of the 

transverse colon with three quarters colon wall involvement 

and cavity stenosis. Gastroscopy was performed 2 days later, 

with normal results.

To balance GI bleeding of colon tumor and cardiac con-

ditions, the decision was made to perform PCI, followed by 

resection of the transverse colon. Coronary angiogram revealed 

focal proximal left anterior descending stenosis (60%), diffuse 

stricture (70%–85%) of proximal and middle circumflex, 

middle right coronary occlusion, 95% stenosis of the opening 

of the first sharp edge of the branch, and no significant left 

main stenosis (Figure 3). A 2.75/33 mm sirolimus-eluting 

stent (Cypher®, Cordis Corporation, Hialeah, FL, USA) was 

implanted in the right coronary lesions to prepare for abdomi-

nal surgery. ECG after stent implantation showed increasing 

T-wave amplitudes on leads V1–V3 and decreasing T-wave 

amplitudes on leads II, III, and aVF, compared with those on 

admission (Figure 1). The anticoagulant and antiplatelet drugs 

administered after PCI included clopidogrel (75 mg/day) and 

dalteparin sodium (initially at a dose of 5,000 IU/12 hours, 

and 2 days later, 5,000 IU/24 hours).

In the early morning of day 6 after PCI, the patient com-

plained of sweating and chest pain. ECG showed inverted 

T-waves on leads II, III, and aVF (Figure 4). Total CK, CK-MB, 

and cardiac TnT (cTnT) levels were significantly increased, 

HB levels decreased from 115 g/L to 79 g/L in 6 days, and 

the stool occult blood test was positive. Blood pressure fell 

to 77/40 mmHg. Acute inferior wall myocardial infarction 

combined with GI bleeding was diagnosed. Balancing severe 

Figure 1 electrocardiogram on admission and after stent implantation.
Notes: (A) showing st segment slope-down depression and t-wave inversion in leads II, III, aVF, and V4–V6; (B) eCG after stent implantation. t-wave amplitudes in leads 
II, III, aVF were decreased, compared with (A).
Abbreviation: eCG, electrocardiogram.
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GI bleeding and NSTEMI, clopidogrel therapy was continued, 

dalteparin sodium was replaced with unfractionated heparin 

(UFH), and transfusion and octreotide acetate (Sandostatin®, 

Novartis International AG, Basel, Switzerland) treatment were 

included as part of the therapeutic approach. However, the 

patient remained in an unstable condition. On day 9 after PCI, 

re-coronary angiography was performed because of recurrent 

chest pain and deteriorating ECG patterns showing increased 

T-wave amplitudes in leads III, aVF, and V1–V6 (Figure 4). 

The angiogram revealed stent thrombosis, and recanalization 

was performed with percutaneous transluminal coronary angio-

plasty (PTCA) (Figure 3). After PTCA, ECG showed decreased 

T-wave amplitudes in leads II, III, and, aVF (Figure 4). The 

heart condition was gradually stabilized, and UFH continued 

until 1 day before surgery. Activated partial thromboplastin 

times were kept in 80–120 seconds, and 6 days later, clopidogrel 

and aspirin were discontinued until day 19 after surgery owing 

to recurrent GI bleeding.

To prevent severe bleeding of the colon tumor, a decision 

to perform a partial resection of the transverse colon was made. 

On day 29 after stent implantation, the patient underwent par-

tial resection of the transverse colon under general anesthesia. 

Pathological results showed poorly differentiated adenocarci-

noma without lymphatic metastasis (Dukes’ stage B). In the 

afternoon, the patient complained of chest pain. ECG revealed 

obvious elevation of the ST segment in leads II, III, and aVF 

(Figure 5). Serum chemistry results showed CK-MB 40.3 U/L 

and cTnT 0.452 ng/mL, and recurrent acute inferior wall myo-

cardial infarction was diagnosed. The patient received rigorous 

care, including continuous monitoring of blood pressure, heart 

rate, and blood oxygen saturation, and intensive medication 

aimed to induce coronary dilation (isosorbide dinitrate), reduce 

cardiac load and myocardial oxygen consumption, and improve 

myocardial energy metabolism (trimetazidine, creatine phos-

phate sodium) without anticoagulation and thrombolysis.  

Acute left heart failure occurred on days 2 and 3 after surgery. 

Figure 2 Colon under colonoscopy.
Notes: (A, B) Colonoscopy showing tumor with dirty white-yellow furs in the transverse colon. (C, D) repeat colonoscopy showing normal colon 10 months after the 
operation.
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Figure 4 eCG during stent thrombosis.
Notes: (A) eCG before recurrent chest pain. (B) Inverted t-waves in leads II, III, and aVF. (C) Increased t-wave amplitudes in leads III, aVF, and V1–V6, compared with (B); 
(D) eCG after ptCA, decreased t-wave amplitudes in leads II, III, and aVF, compared with (C).
Abbreviations: eCG, electrocardiogram; ptCA, percutaneous transluminal coronary angioplasty.
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Figure 5 eCG changes of acute inferior wall myocardial infarction post-operation.
Notes: (A) eCG 1 day before surgery; (B) obvious elevation of st segment in leads II and III, aVF compared with (A).
Abbreviation: eCG, electrocardiogram.

On the 3rd day after surgery, the patient began to receive 

UFH. Bloody stools developed, and HB dropped from 96 g/L 

to 87 g/L. HB returned to normal after discontinuing UFH, 

and blood transfusion. Ten days later, three consecutive stool 

occult blood tests showed negative results. The patient was 

subsequently treated with clopidogrel and aspirin. However, 

1 day later, the stool occult blood test became positive, and con-

sequently, anti-platelet drugs were immediately discontinued. 

Approximately 2 months later, aspirin (0.1 g/day) and 

clopidogrel (75 mg/day) were administered after a negative 

stool occult blood test. The patient recovered after 101 days 

of hospitalization. Ten months after the operation, repeated 

colonoscopy disclosed no active bleeding (Figure  2). The 

patient’s general condition was stable after 5 years of fol-

low-up. This report has been approved by the Committee on 

Human Research of the Chinese People’s Liberation Army 

General Hospital. Written informed consent was provided 

by the patient.

Discussion
Combinations of antiplatelet and anticoagulation therapy are 

universally accepted for the treatment of ACS. Despite their 

proven benefits in reducing mortality rates, adverse ischemic 

events, short- and long-term complications of PCI, and other 

major adverse cardiac events,3 these drugs are inextricably 

linked to increased risk of bleeding.

GI bleeding is a main complication of ACS treated with 

dual or triple antithrombotic therapy. GI bleeding may occur 

simultaneously with ACS because of acute gastric stress 

ulcers, colonic ischemia, and GI tumors. Hemodynamic 

instability and stress associated with ACS may contribute 

to bleeding. Moreover, GI bleeding is more likely to occur 

in elderly patients. The strongest predictor of in-hospital GI 

bleeding is proposed to be age .70 years (odds ratio 2.79, 

95% confidence interval 1.74–4.48, P,0.001).4

In our patient, ACS was complicated by a bleeding tumor 

in the transverse colon. Initially, bleeding presented as stool 
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occult blood-positive, followed by bloody stool, which 

resulted in a drop in HB and blood pressure. The tumor was 

the original cause of the bleeding, and the therapy using 

antiplatelet and anticoagulant agents was the inducer.

Upon occurrence of GI bleeding, antiplatelet and antico-

agulant agents should be discontinued in common practice, 

but early termination of therapy may result in re-occlusion 

of coronary artery and stent thrombosis in the setting of ACS 

and PCI. Therefore, effective management of antiplatelet and 

anticoagulation therapy of patients with concomitant ACS 

and GI bleeding remains a dilemma.

In the situation that bleeding persists and anticoagula-

tion therapy is required, there is limited information to 

guide therapy, and the benefits and risks of antiplatelet and 

anticoagulation agents must be re-evaluated. If the benefits 

outweigh the risks, antiplatelet and anticoagulation therapy 

should be continued. Otherwise, therapy should be discon-

tinued or the antithrombotic regimen altered to a single 

antiplatelet or anticoagulant agent. Blood transfusion may 

be administered to anemic patients. Proton pump inhibitors 

are recommended to prevent GI bleeding,5 but some, such 

as omeprazole, are reported to significantly decrease the 

inhibitory effect of clopidogrel on platelet aggregation.6,7 

Octreotide is another choice of drug to treat GI bleeding.8

When GI bleeding occurred in our patient, aspirin 

and dalteparin were initially discontinued, in view of the 

finding that clopidogrel showed a favorable safety profile 

with fewer cases of GI bleeding and better gastric toler-

ability in a comparative trial of clopidogrel versus aspirin 

in patients at risk of ischemic events.9 Although dalteparin 

was re-administered after stent deployment, subacute 

stent thrombosis was not prevented because of insufficient 

antithrombotic therapy, and GI bleeding deteriorated due 

to anticoagulation or stress associated with myocardial 

ischemia. In this setting, blood transfusion, omeprazole, 

and octreotide prevented further bleeding.

Perioperative management of non-cardiac surgery in 

patients with recently implanted coronary artery stents is 

another challenge for physicians. Premature discontinuation 

of dual antiplatelet therapy in patients with coronary artery 

stents scheduled to undergo surgery increases the risk of 

stent thrombosis, myocardial infarction, and death. There-

fore, increased emphasis has been laid on the prevention of 

premature discontinuation of dual antiplatelet therapy. The 

2014 ACC/AHA guidelines10 recommend 12 months of dual 

antiplatelet therapy with aspirin and clopidogrel for patients 

with DES implantation before elective non-cardiac surgery. 

If the surgery cannot be postponed, it is recommended that 

aspirin therapy is continued throughout the perioperative 

period, if possible, and clopidogrel therapy restarted as 

soon as possible after surgery. Moreover, management of 

perioperative antiplatelet therapy should be determined by 

consensus of the surgeon, anesthesiologist, cardiologist, and 

patient, weighing the relative risk of bleeding with that of 

stent thrombosis.

This patient was subjected to partial resection of the 

transverse colon on day 29 after stent implantation, and 

aspirin, clopidogrel, and UFH were discontinued throughout 

the perioperative period because of recurrent GI bleeding. 

Although stent re-thrombosis cannot be confirmed without 

angiography, acute myocardial infarction potentially result-

ing from stent thrombosis was observed soon after surgery. 

The patient gradually recovered after intensive care and maxi-

mal medication without PCI. Once again, it was demonstrated 

in our patient that non-cardiac surgery in patients recently 

receiving coronary stent implantation should be postponed 

as long as possible to reduce the risk of stent thrombosis and 

myocardial infarction.

Although the patient recovered, two controversial 

decisions were made. According to the 2014 ACC/AHA 

guidelines10 on perioperative cardiovascular evaluation and 

care for non-cardiac surgery patients, revascularization 

before non-cardiac surgery is recommended in circum-

stances in which revascularization is indicated according 

to existing clinical practice guidelines11,12 and PCI should 

be performed in patients with unstable coronary artery 

disease who may be appropriate candidates for emer-

gency or urgent revascularization. In these cases, balloon 

angioplasty or bare-metal stent implantation should be 

considered, but our patient underwent DES implantation. 

According to the guidelines, elective non-cardiac surgery 

should be optimally delayed 365 days after DES implan-

tation. However, in our patient, bleeding from the colon 

tumor resulted in blood pressure fall and stress, further stent 

thrombosis and myocardial infarction, which was treated 

with antiplatelet and anticoagulation therapy that aggra-

vated tumor bleeding, leading to a vicious cycle. Further-

more, colon tumor without colectomy may be associated 

with tumor metastasis risk. Therefore, when the cardiac 

condition was stable, partial colectomy in this patient was 

performed on day 29 of DES implantation, which led to 

occurrence of myocardial infarction in the afternoon.

After the operation, the tumor was confirmed as a 

poorly differentiated adenocarcinoma in Dukes’ stage B. 

Partial colectomy disrupted the vicious bleeding-infarction-

antithrombotic therapy-bleeding cycle. In the absence of tumor 
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bleeding, antiplatelet and anticoagulation therapy efficiently 

prevented stent thrombosis and myocardial ischemia. There-

fore, our patient recovered fully after the operation with no 

further bleeding or serious myocardial ischemia. The general 

condition of the patient was stable after 5 years of follow-up, 

validating the efficacy of the operation.

Conclusion
Management of patients with acute perioperative myocardial 

infarction is a considerable decision-making challenge for 

physicians. Hemorrhage and antithrombotic therapy should 

be balanced according to the benefits and risks of the regimen. 

Coronary intervention was performed first when both surgery 

and coronary intervention were necessary, and bare stents 

were preferred. This principle should be followed in practice. 

If non-cardiac surgery cannot be delayed, stent thrombosis 

and myocardial infarction will occur. Indispensable non-

cardiac surgery that cannot be delayed may benefit the 

patient, although stent thrombosis and myocardial infarction 

may occur. When perioperative acute myocardial infarction 

complicated by hemorrhage occurs, intensive care and maxi-

mal medical therapy might help the patient survive.
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