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Background Stent thrombosis is a serious and potentially life-threatening complication of percutaneous coronary intervention. It
often presents dramatically, typically resulting in ST-elevation myocardial infarction which is associated with a high
mortality rate. Premature discontinuation of antiplatelet therapy in the initial 30 days after stenting is arguably the
most important predictor of stent thrombosis. In some cases, discontinuation of therapy is unintentional, such as in
patients with short-bowel length or malabsorption syndromes.

Case summary A 70-year-old man presented to our hospital with stent thrombosis due to non-absorption of antiplatelet agents,
3 days after an elective percutaneous intervention to the right coronary artery. The patient, who had had a laparo-
scopic high anterior resection due to previous colorectal cancer, had noticed tablets passing whole into his colos-
tomy bag. Repeat balloon angioplasty and stenting were performed and the patient received further antiplatelet
therapy in a crushed form.

Discussion Drug absorption in the gastrointestinal tract is altered when a significant length of the gut has been resected.
Reduced intestinal luminal transit time and insufficient contact time with intestinal mucosa leads to reduced bio-
availability of drugs and increased risk of stent thrombosis. The aetiology of stent thrombosis can be investigated
with intravascular imaging techniques and platelet function testing. Management includes using different drug formu-
lations and doses and monitoring the outcomes of therapy. In some cases, it may also be appropriate to involve a
gastroenterology team, preferably in the multidisciplinary environment of an intestinal rehabilitation centre.
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Learning points

® Stent thrombosis remains an important complication of percutaneous coronary intervention. One of the most significant predictive factors
for stent thrombosis is the premature cessation of antiplatelet therapy.

® Patients presenting with reduced bowel length or malabsorption syndromes may not be able to absorb essential antiplatelet therapy after
percutaneous coronary intervention.

® A potential solution to this is the use of different formulations and doses of drugs, such as using drugs in the crushed form.
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Introduction

Bare-metal stents (BMS) and drug-eluting stents (DES) are widely
used in the management of coronary artery disease. Two major
causes of stent failure include stent thrombosis (ST) and in-stent re-
stenosis (ISR).

In-stent restenosis is the gradual narrowing of a stent lumen, sec-
ondary to neo-intimal hyperplasia. It usually results in stable angina.
The inflammatory response to vessel wall injury during angioplasty
plays a central role in ISR, with vessel wall inflammation driving fibro-
blast growth and smooth muscle cell hyperplasia.” Angiographic fol-
low-up has demonstrated that neo-intimal hyperplasia results in ISR
in ~30.1% of cases after intervention with BMS.> With contemporary
DES, clinically relevant restenosis occurs in <5% of cases at
12 months.? Drug-eluting stents have the added advantage of releas-
ing an anti-proliferative drug that reduces neointimal proliferation,
thus resulting in lower rates of ISR.

ST is a serious and potentially life-threatening complication after
percutaneous coronary intervention. Stent thrombosis is often a dra-
matic event, typically resulting in ST-elevation myocardial infarction
which has a high mortality rate.* Stent thrombosis can occur early,
that is, within 30 days, or late, beyond 30 days. In general, early ST is
more common, accounting for 50-70% of all cases.>® A recent study
of aregistry of 18 334 patients demonstrated that the cumulative inci-
dence of definite stent thrombosis at 3 years was 1.5% with a BMS,
2.2% with first-generation DES, and 1.0% with second-generation
DES.

Risk factors associated with ST can be categorized into clinical,
angiographic, and procedural factors. Clinical factors include non-
compliance to medical therapy, diabetes, renal failure, young age,
smoking, presence of malignancy, and stenting for myocardial infarc-
tion (primary angioplasty). Angiographic factors include small vessel
diameter, the use of long stents and multivessel disease. Procedural
factors include undersizing of a stent, bifurcation stenting, and dissec-
tion. Of these, premature cessation of antiplatelet therapy within
the first 30 days after stenting is arguably the most important predict-
orof ST2

We present the case of a patient who developed stent thrombosis
due to non-absorption of antiplatelet agents, 3 days after elective per-
cutaneous intervention to the right coronary artery (RCA).

Case presentation

Our patient was a 70-year-old man who had undergone elective per-
cutaneous intervention to the RCA. The patient’s past medical his-
tory included atrial fibrillation and adenocarcinoma of the colon with
hepatic metastases, for which he had a laparoscopic high anterior re-
section and colostomy formation 2 years prior.

Elective uncomplicated angioplasty was performed using drug-
eluting stents to the proximal and mid-RCA with satisfactory result.
This included adequate post-dilation after stenting, resulting in no re-
sidual stenosis. The patient was subsequently discharged on triple
therapy, including rivaroxaban, aspirin, and clopidogrel.

Three days after the elective procedure, the patient returned to
the hospital with severe central crushing chest pain. On examination
his heart sounds were dual with no additional murmurs. His chest
was clear on auscultation. The jugular venous pressure was not raised
and there was no signs of decompensated heart failure. An electro-
cardiogram demonstrated inferior ST-segment elevation. He subse-
quently had a cardiac arrest from which he was successfully
resuscitated.

Urgent coronary angiogram revealed thrombotic occlusion of the
RCA at the ostium, with TIMI O flow (Figure 7). Balloon dilatation and
subsequent stenting were performed successfully to achieve TIMI Il
flow with satisfactory result (Figure 2). Although intravascular imaging
techniques such as optical coherent tomography (OCT) or intravas-
cular ultrasound (IVUS) were not performed, angiographically there
was no stent edge dissection and the stent appeared adequately
dilated.

Our patient reported compliance with his medications but added
that he had seen tablets ‘passing whole’ into his colostomy bag, 2-3 h
after ingestion. To overcome this problem, and after discussion with
pharmacologists, his antiplatelet tablets were crushed prior to inges-
tion. The patient remained well 12 months following the event.

Discussion

Drug absorption from the gastrointestinal tract is altered when sig-
nificant lengths of the gut are resected. There is correlation between
drug absorption and the length of the remaining small intestine.”
Altered intestinal luminal transit time and the lack of sufficient contact
time with intestinal mucosa in patients with short-bowel may lead to
reduced bioavailability of drugs. There is minimal literature in this
area and problems of antiplatelet drug absorption can easily be over-

Timeline looked in day-to-day practice, resulting in-stent thrombosis. The
Day 1 Elective uncomplicated angioplasty with drug-eluting stents deployed to proximal and mid-right coronary artery (RCA)
Day 2-3 Patient notices whole tablets in colostomy bag, 2-3 h after ingestion

Day 4 Presentation with ST-elevation myocardial infarction, leading to cardiac arrest

Urgent coronary angiogram revealed stent thrombosis of the RCA

Balloon dilatation and stenting performed successfully

Antiplatelet therapy now administered in crushed form, following diagnosis of stent thrombosis.
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Figure | Thrombotic ostial occlusion demonstrated in the right
coronary artery with TIMI O flow.

Figure 2 Right coronary artery, with TIMI Il flow, after balloon
dilatation and stenting.

aetiology of stent thrombosis can be ascertained using intravascular
imaging techniques such as OCT or IVUS.

Patients with short-bowel lengths or malabsorption syndromes
should be treated with caution, and consideration should be given to
the use of platelet function testing post-stenting. In the presence of in-
adequate platelet inhibition, different formulations or doses of antipla-
telet therapy can be trailed, and response to therapy should be

monitored. In such cases, we suggest discussion with a pharmacist or
medicines information service. In addition, it may be appropriate to en-
list the support of an experienced gastroenterologist, preferably in the
multidisciplinary environment of an intestinal rehabilitation centre.'®
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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