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Ileal perforation caused
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after drug-eluting stent
implantation for acute
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Abstract

During the past century, the incidence of myocardial infarction has markedly increased world-

wide. Percutaneous coronary intervention with stent implantation is often considered as the first-

choice treatment, especially in emergency cases. Current guidelines recommend delayed elective

noncardiac surgery for such vulnerable patients. However, few suggestions are available regarding

the exact treatment strategy for patients who have already undergone percutaneous coronary

intervention but suddenly need emergent noncardiac surgery for an unrelated reason. We herein

present a case involving a patient with acute myocardial infarction who had undergone implan-

tation of a drug-eluting stent and developed an ileal perforation due to fish bone ingestion 3 days

postoperatively. After carefully balancing the risks of stent thrombosis and uncontrollable bleed-

ing, dual antiplatelet therapy and low-molecular-weight heparin were given with close monitoring.

Emergency laparotomy and partial small bowel resection surgery were then performed, after

which the patient eventually recovered. This case indicates a possible management strategy for

patients with acute myocardial infarction complicated by emergency noncardiac surgery.
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Introduction

During the past century, the incidence of

myocardial infarction has drastically

increased worldwide. Percutaneous coro-

nary intervention (PCI) with a stent is cur-

rently the most widely performed procedure

for treatment of this condition.1–3

Guidelines recommend that elective noncar-

diac surgery should be delayed in such

patients. However, little data are available

regarding the optimal treatment strategy

for patients with acute myocardial infarc-

tion who have already undergone PCI and

then suddenly need emergency noncardiac

surgery for an unrelated reason. We herein

present a case involving a patient who had

undergone implantation of a drug-eluting

stent (DES) for acute myocardial infarction

and then developed ileal perforation due to

fish bone ingestion only 3 days later.

Considering the risk of stent thrombosis,

we administered dual antiplatelet therapy

and low-molecular-weight heparin. The

patient then underwent emergency laparot-

omy and partial small bowel resection and

eventually recovered. This case indicates

that continuous dual antiplatelet and anti-

coagulant therapy in the perioperative

period and recontinuation of dual antipla-

telet therapy soon after surgery might be an

effective management strategy.

Case report

The patient provided consent for publica-

tion of this report and any accompanying

images. The case report was approved by

the Ethics Committee of the Second

Affiliated Hospital of Jiaxing University.
On 20 January 2018, a 68-year-old woman
was admitted to our emergency department.
She had a 1-month history of refractory
chest pain that had become aggravated
during the past 7 days. Physical examina-
tion revealed no abnormalities. Laboratory
test results showed an increased troponin I
concentration of 0.38 ng/mL (reference
range, 0.0–0.1 ng/mL) and a slightly elevat-
ed creatinine concentration of 152 mmol/L
(reference range, 54–124 mmol/L). She had
a normal white blood cell count
(7.35� 109 cells/L; reference range,
3.5–9.5� 109 cells/L) and C-reactive protein
concentration (<0.5mg/L; reference range,
0.0–8.0mg/L). On the basis of these results,
she was diagnosed with non-ST elevation
myocardial infarction. The patient was
treated with aspirin (100mg/day), clopidog-
rel (75mg/day), atorvastatin (20mg/day),
and low-molecular-weight heparin (4000
IU every 12 hours). She refused to undergo
coronary angiography.

Two days later, on 22 January 2018,
her body temperature began to fluctuate
from 37.0�C to 39.0�C. She had no cough,
congestion, abdominal pain, diarrhea, or
symptoms of urinary tract infection.
Again, a physical examination revealed no
abnormalities. We therefore considered that
the patient may have absorption fever
caused by myocardial infarction-induced
necrotic substances. The fever disappeared
until 29 January 2018, at which time the
patient agreed to undergo coronary angiog-
raphy. Coronary angiography was per-
formed on 1 February 2018 and showed
99% stenosis in the left anterior descending
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artery; all other arteries were normal

(Figure 1(a)). Therefore, a 3.5-� 18-mm
DES (Endeavor Resolute; Medtronic,

Minneapolis, MN, USA) (Figure 1(b))
was implanted. On 4 February 2018, the

patient reported acute abdominal pain in
the lower right quadrant, chills, and fever.

Abdominal examination revealed tender-
ness in the lower right quadrant without

rebound tenderness. Abdominal computed
tomography showed that a foreign body

had penetrated the ileal wall, resulting in

effusion and focal thickening in the affected
area (Figure 1(c), (d)). Three-dimensional

computed tomography confirmed this
finding (Figure 2(a), (b)). The patient was

diagnosed with acute ileal perforation.
Considering the potential risk of stent

thrombosis, dual antiplatelet therapy and
low-molecular-weight heparin were given

(aspirin at 100mg/day plus clopidogrel
at 75mg/day, and low-molecular-weight

Figure 1. Coronary angiography and abdominal computed tomography images. (a) Coronary angiography
revealed 99% stenosis (red arrow) in the left anterior descending artery. (b) The stenosis led to stent
implantation. (c, d) Abdominal computed tomography showed a radiopaque linear sharp foreign body 30 mm
in diameter with the appearance of a fish bone penetrating the bowel wall (white arrow). The surrounding
bowel wall was thickened.
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heparin at 4000 IU every 12 hours).
Furthermore, double antibiotics were
given for infection control (piperacillin/

tazobactam at 3.375 g every 8 hours).
Proton pump inhibitors (omeprazole at

40mg/day) and somatostatin (3mg every
12 hours) were also given to inhibit diges-

tive fluid secretion and gastrointestinal
decompression, respectively, for 12 hours.

Twelve hours later, the patient’s abdom-
inal pain in the lower right quadrant

became aggravated with rebound tender-
ness along with increased local muscle
tone and active bowel sounds. Emergency
laparotomy was performed, and a fish bone
was found to have penetrated the ileal wall
approximately 90 cm distal to the ileocecal
valve (Figure 2(c), (d)). Local intestinal
fluid leakage, pus accumulation, and thick-
ening of the surrounding intestinal wall
were found. Additionally, approximately

50 mL of leaked fluid was detected in both

Figure 2. Three-dimensional reconstruction of the computed tomography images and intraoperative
findings. (a, b) Three-dimensional reconstruction of the computed tomography images indicates a foreign
body in the abdomen, piercing both sides of the intestinal wall. (c, d) Intraoperative findings showed a fish
bone in the ileum that had penetrated the wall at a site approximately 90 cm distal to the ileocecal valve.
Local intestinal fluid leakage, pus, and thickening of the surrounding intestinal wall were seen.
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the abdominal and pelvic cavities. Therefore,
partial small bowel resection was performed.
One day after surgery, clopidogrel (75mg/
day), aspirin (100mg/day), and atorvastatin
(20mg/day) were administered until dis-
charge. The patient’s condition was normal
during follow-up.

Discussion

The incidence of myocardial infarction has
drastically increased during the past centu-
ry. PCI with stent implantation is currently
the most widely performed procedure for
treatment of this condition.3 Dual antipla-
telet therapy can reduce the risk of stent
thrombosis, but it may increase the risk of
bleeding.4,5 However, the association
between dual antiplatelet therapy and the
risk of bleeding has not been adequately
addressed because of lack of sufficient statis-
tically sound data; most of the currently
available data were derived from observa-
tional studies. Only one double-blind ran-
domized controlled trial of the perioperative
risk of bleeding in patients on aspirin therapy
undergoing noncardiac surgery has been per-
formed, and the results did not show a signif-
icantly higher incidence of bleeding events in
patients taking aspirin than in those who
were not on antiplatelet therapy.6 Thus, cur-
rent data suggest that the perioperative bleed-
ing risk is related to the surgical procedure
rather than to the patient’s hemorrhagic pro-
file. Guidelines recommend that aspirin
should be continued perioperatively for
most surgical operations and that dual anti-
platelet therapy should not be withdrawn for
surgery that has a low bleeding risk.
In patients with a high risk of both bleeding
and stent thrombosis, bridging therapy
with cangrelor or short-half-life intravenous
inhibitors of platelet glycoprotein IIb/IIIa
receptors (tirofiban or eptifibatide) in the
perioperative phase may be reasonable.6

Within 6 months after PCI with
DES implantation, our patient had a high

thrombotic risk. Although gastric resection
and intestinal resection have a low hemor-
rhagic risk, our patient underwent an
urgent surgery. Some studies have shown
that using clopidogrel significantly increases
the post-intervention bleeding risk after
abdominal surgery but that it does not
increase the hemorrhage-associated mortal-
ity rate or reintervention rate.6 This result is
also consistent with a study of patients with
femoral fracture.6

Many patients undergoing surgical pro-
cedures are in a hypercoagulable state and
have inflammation and stress responses,
blood loss, and hemodynamic derange-
ments.7 All of these factors can contribute
to an increased thrombotic risk. Thus,
multidisciplinary discussions among cardi-
ologists, anesthesiologists, hematologists,
and surgeons generally result in continua-
tion of dual antiplatelet therapy.

The American College of Cardiology/
American Heart Association (ACC/AHA)
guidelines recommend that elective noncar-
diac surgery should be delayed for 30 days
after implantation of a bare metal stent and
for up to 1 year after implantation of a DES
(level I). If surgery is absolutely essential,
the risk of surgery and the risk of discon-
tinuation of antiplatelet therapy must be
weighed (level IIa).1 However, little data
regarding the management of antiplatelet
therapy in the perioperative phase are avail-
able for patients undergoing semi-elective
or urgent surgical procedures.

The second-generation DESs have over-
come most of the limitations of the first-
generation DESs through improvements in
the stent design (thinner struts, more bio-
compatible polymers, and antiproliferative
drugs with more stable and largely predict-
able release kinetics). These improvements
may enhance endothelial coverage and
functional recovery, giving second-
generation DESs the advantages of a safer
profile and lower thrombotic risk. As a
result, both the European Society of
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Cardiology (ESC) and ACC/AHA guide-

lines recommend that the duration of dual

antiplatelet therapy should be reduced to

6 months for patients with stable coronary

atherosclerotic disease after implantation of

a second-generation DES when necessary.6

The latest ESC guidelines suggest that

P2Y12 inhibitors could be discontinued ear-

lier (3–6 months) after DES implantation in

patients with non-ST-segment elevation

acute coronary syndromes who have a high

bleeding risk.8 Saia et al.9 and Cortese and

Danzi10 concluded that new-generation

DESs showed safety similar to that of bare

metal stents at any timing of surgery and

appeared to be safer when surgery was per-

formed from 0 to 6 months after DES

implantation.

Conclusion

Effective management of patients with

acute myocardial infarction complicated

by the need for emergency noncardiac sur-

gery is a great challenge for physicians.

Carefully continuing dual antiplatelet and

anticoagulant therapy in the perioperative

period of emergency noncardiac operations

in patients with a low bleeding risk and

restarting the dual antiplatelet therapy

soon after surgery might be beneficial for

the recovery of these patients.
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