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CASE REPORT
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Abstract. Cerebral infarction, a type of stroke, occurs when blood vessels in the brain become occluded. Triple
antiplatelet therapy (aspirin, clopidogrel, and cilostazol) has been used to prevent recurrent episodes in pa-
tients with cerebral infarction; however, it carries a risk of bleeding. In this case report, we demonstrated the
effectiveness of triple antiplatelet therapy in a patient with cerebral infarction and hemiplegic motor deficits.
A 38-year-old man presented with paralysis of the right side of his body and slurred speech after resting for
14 hours before hospital admission. He denied prior head trauma, fever, headache, nausea, or loss of con-
sciousness. There was no history of hypertension, diabetes mellitus, or heart disease, but the patient reported
smoking 24 cigarettes daily. A head CT scan revealed an infarction in the external capsule and left corona
radiata. Cerebral angiography showed occlusion of the left lenticulostriate artery, a branch of the middle cer-
ebral artery (MCA) at the M1 segment. The patient was treated with citicoline, mecobalamin, atorvastatin,
and ranitidine, in addition to triple antiplatelet therapy (aspirin, clopidogrel, and cilostazol). After eight days
of treatment, the motor strength in the right upper and lower extremities showed significant improvement.
The use of triple antiplatelet therapy in cerebral infarction remains a controversial topic due to the associated
risk of major bleeding. However, in this case, the administration of triple antiplatelet therapy, guided by the
TARDIS study, resulted in a favourable clinical outcome. (www.actabiomedica.it)
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Introduction

Cerebral infarction is a type of stroke caused by
blockage of blood vessels in the brain. This obstruc-
tion can occur as a result of a thrombus growing in a
blood vessel, disrupting blood flow to the brain; there-
fore, steps to prevent recurrence episodes are critical
in the management of cerebral infarction (1,2). The

components of triple antiplatelet therapy (TAT) are
used to prevent thrombus formation in blood vessels.
Aspirin works by inhibiting the action of thrombox-
ane A2 (TXA2), which aids in thrombus formation.
Clopidogrel works by inhibiting the activity of aden-
osine diphosphate (ADP), and cilostazol works by
inhibiting phosphodiesterase type 3, also helping in

thrombus formation (3-5). However, meta-analyses
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suggest that concurrent TAT may increase the risk of
bleeding; thus, the risks and benefits must be carefully
considered before administering this therapy to a pa-
tient (6). This case report presents a 38-year-old man
with cerebral infarction and hemiplegic motor deficits,
emphasizing the diagnostic evaluation, management
with triple antiplatelet therapy (TAT), and clinical

outcomes in this critical condition.

Case presentation

A 38-year-old man was referred to Wahidin
Sudirohusodo Hospital for sudden right-sided hemi-
plegia (motor strength 0) and slurred speech for
14 hours. He had no significant past medical history,
including trauma, fever, hypertension, diabetes, or car-
diac disease but was a longtime smoker, starting who
started smoking 24 cigarettes a day from high school.
Symptoms began with a headache and without vomit-
ing. His blood pressure was 130/80 mmHg, and his

consciousness was intact. His vital signs were stable,

and his neurological examination was consistent with
upper motor neuron hemiplegia. Sensory and auto-
nomic function was intact. Electrocardiogram (ECG)
was unremarkable; laboratory studies revealed leuco-
cytosis, normal LDL and triglycerides. Non contrast
CT performed 14 hours after the onset demonstrated
infarction of the external capsule and left corona ra-
diata (Figure 1). Cerebral angiography demonstrated
left lenticulostriate artery occlusion at the MCA M1
segment with collateral flow from the left anterior and
posterior cerebral arteries (Figure 2). Diagnosis of cer-
ebral infarction was made based on the clinical and
diagnostic findings. Citicoline was given for neuronal
function improvement due to phosphatidylcholine
synthesis and therefore acetylcholine production aug-
mentation (7). Mecobalamin further facilitated my-
elin sheath repair (8), whereas atorvastatin enhanced
angiogenesis and functional recovery through VEGE,
BDNEF, cGMP and synaptic protein upregulation (9).
Ranitidine, a competitive inhibitor of the H2 recep-
tor, also decreased gastric acid secretion (10). Triple
antiplatelet therapy (aspirin, clopidogrel, cilostazol)

Figure 1. Head CT-Scan examination without contrast. Onset 14 hours before admission to the
hospital. There was an infarction in the external capsule and left corona radiata (showed by red arrow).
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Figure 2. Cerebral angiography examination. A. Contrast injection from the right internal carotid artery an-
terior posterior view; B. Contrast injection of the right internal carotid artery lateral view; C. Contrast injec-
tion from the left internal carotid artery anterior posterior view, showed occlusion of the left lenticulostriate
artery branch of the middle cerebral artery of the M1 segment and left arterial collaterals from the left anterior
cerebral artery branch (yellow arrows); D. Contrast injection of the left internal carotid artery lateral view;
E. Contrast injection of the right vertebral artery reveals Townes position and branches of the left posterior

cerebral artery were also visible (yellow arrows).

was provided to prevent the recurrence through ac-
tion on different pathways on platelet aggregation. On
day 2 of hospitalization, motor strength started to im-
prove progressively over the next 8 d before returning
to baseline levels. On day eight, strength was 3 in the
right upper and 4+ in the right lower extremity. The
patient had no fever, headache, dizziness, or vomiting,
and there was no bleeding complications from triple

therapy.

Discussion

Cerebral infarction, or ischemic stroke, results
from reduced cerebral blood flow, leading to hypoxia
and ischemia. Clinical presentations range from
asymptomatic cases and transient vertigo to limb paral-
ysis, sudden coma, or death in severe cases. Risk factors
include hyperlipidaemia, heart disease, hypertension,
smoking, and alcohol consumption (11). The primary

goal of cerebral infarction treatment is to salvage is-
chemic brain tissue by recanalizing blocked arteries
and restoring perfusion to the ischemic penumbra.
The penumbra, a hyperperfused yet viable region sur-
rounding irreversibly damaged tissue, is temporarily
sustained by leptomeningeal collaterals (12). For non-
cardioembolic infarctions, antiplatelets reduce stroke
recurrence and mortality both acutely and long-term.
Aspirin, clopidogrel, and dipyridamole, widely used
worldwide, have strong evidence supporting stroke
prevention (13). Antiplatelets are classified by mecha-
nism of action: (1) platelet aggregation inhibitors,
including (a) aspirin and cyclooxygenase inhibitors,
and (b) oral thienopyridines (clopidogrel, ticagrelor,
ticlopidine, prasugrel); (2) glycoprotein inhibitors
(abciximab, eptifibatide, tirofiban); (3) protease-acti-
vated receptor-1 antagonists (vorapaxar); (4) others,
such as dipyridamole and cilostazol, which inhibit
phosphodiesterase type 3 (PDE3) (14). Aspirin, the

most widely used, irreversibly inhibits cyclooxygenase
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Figure 3. Mechanisms of Action for Triple Antiplatelet Therapy in Illustration. Synergistic Effects of Aspirin,
Clopidogrel, and Cilostazol in Inhibiting Platelet Aggregation.

(COX), blocking thromboxane A2 (TXA2) synthesis
and reducing platelet aggregation. Low doses (75-150
mg) inhibit COX-1, preventing TXA2 production,
while higher doses affect COX-2. Thienopyridines in-
hibit ADP-induced platelet aggregation by irreversibly
blocking the P2Y12 receptor via hepatic CYP450 me-
tabolism. Prasugrel is the most effective, acting faster
than clopidogrel in coronary stenting, while ticlopidine
is less favoured due to bone marrow toxicity. Cangre-
lor, a reversible intravenous P2Y12 inhibitor, provides
rapid platelet inhibition. Glycoprotein inhibitors block
the GplIb/IlIa receptor, reducing platelet aggregation,
and are primarily used intravenously in acute coronary
syndrome (ACS). Dipyridamole, with antiplatelet and
vasodilatory effects, inhibits cyclic nucleotide phos-
phodiesterase, increasing intra-platelet cyclic AMP
and preventing platelet aggregation. Cilostazol ex-
hibits vasodilatory, antiplatelet, and antiproliferative
effects, reducing smooth muscle hyperproliferation
and intimal hyperplasia after endothelial injury (14).
The mechanisms of triple therapy (aspirin, clopidogrel,
cilostazol) are illustrated in Figure 3.

The use of more than one antiplatelet, triple an-
tiplatelet, is expected to provide better effectiveness,

but the use of triple antiplatelet therapy for cerebral
infarction is a controversial issue. Studies by Willmot
and Sprigg showed that triple antiplatelet therapy may
be effective in preventing recurrent stroke, but it also
significantly increased the risk of major bleeding asso-
ciated with this treatment (15,16). In 2015, Krishnan
reported a TARDIS trial comparing intensive an-
tiplatelet therapy with standard therapy claiming
greater efficacy in non-cardioembolic events. Triple
therapy might oppose the tolerance to clopidogrel or
aspirin monotherapy. The study also confirmed that
dual therapy was more effective at preventing recur-
rence than monotherapy, and thus, if recurrence risk is
high and bleeding is controlled, triple therapy (aspirin
+ clopidogrel + dipyridamole) is supported. In vitro
studies conducted since the year 2000 have demon-
strated triple anti-platelet therapy to be most effective
in terms of inhibiting platelet aggregation, platelet-
leukocyte conjugation, and leukocyte activation. Phase
I and II multiway crossover trials consistently showed
either mono, dual, or triple therapy with aspirin and
clopidogrel with or without dipyridamole had ex vivo
antiplatelet activity greater than each component
alone in healthy volunteers and stroke/TTA patients.
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A parallel-group trial confirmed the feasibility of 24
months of triple therapy (17). Geeganage performed
a systematic review and meta-analysis of randomized
trials for triple antiplatelet therapy for the prevention
of vascular events. Intravenous GP IIb /IIla inhibitors
were more effective in reduction of vascular events in
acute coronary syndrome than aspirin based dual ther-
apy as found in the study. However, the data are limited
in patients with previous ischemic stroke or peripheral
vascular disease (18). In this case, triple antiplatelet
therapy with aspirin, clopidogrel, and cilostazol was
selected based on the 2015 study by Krishnan, with
cilostazol used as an alternative to dipyridamole, both
being PDE inhibitors. No bleeding complications oc-
curred during short-term administration in the high-
care unit; however, long-term safety remains uncertain,
necessitating careful risk-benefit evaluation. The pa-
tient exhibited motor improvement on the right side,
though causality with triple therapy remains unproven.
Favourable clinical outcomes may also be attributed
to robust collateral circulation from the anterior and
posterior cerebral arteries, particularly leptomeningeal
collaterals from the left ACA and PCA, which helped
maintain perfusion despite arterial blockage (19-21).
Since there is no direct causality in this case, it is not
possible to determine if recovery occurred due to triple
therapy or some other factors. In addition, as obser-
vational data requires longer times, short-term results
do not allow to evaluate long-term safety, and the sin-
gle-case nature of the findings restricts generalization.
Outcome may have been influenced by confounding
factors such as baseline condition and supportive care.
The lack of follow-up neuroimaging also limits ob-
jective assessment. More research surrounding tri-
ple antiplatelet therapy in acute ischemic stroke is
still required. Table 1 summarizes several cases or
studies based on clinical presentations, approaches
to triple antiplatelet therapy (TAT), and associated

outcomes.

Conclusion

The efficacy of triple antiplatelet therapy in

cerebral infarction is still controversial. Studies

have shown its role in preventing recurrent strokes;
however, an exploratory analysis by Krishnan of
the 2015 TARDIS trial suggests its main benefit
of intensive antiplatelet therapy lies in non-
cardioembolic events but that it markedly increases
bleeding risk. Furthermore, acute ischemic stroke
patients with good collateral circulation may also
have good outcomes. A careful patient selection is
necessary and additional studies may be needed to
further define exactly how to maximize benefit and
minimize harm.
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