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Introduction
Left ventricular  (LV) thrombus usually 
occurs when there is a severe reduction 
of LV ejection fraction like in dilated 
cardiomyopathy or LV aneurysm following 
a large myocardial infarction  (MI).[1,2] 
The incidence of LV thrombus following 
MI in the percutaneous coronary 
intervention  (PCI) era varies from 5% to 
15% depending on the method employed 
such as echocardiography, magnetic 
resonance imaging, left ventriculography, 
etc.[1] Although there has been a reduction 
in the incidence of LV thrombus post MI, 
the risk of systemic embolism remains 
high. The concomitant occurrence of acute 
MI  (AMI) and ischemic stroke is also rare 
and is estimated to be around 0.009%.[3] 
Such an unfortunate scenario was termed as 
“cardio‑cerebral infarction” by Omar et  al. 
2010.[3] There are some explanations for 
coexistence of ischemic stroke in AMI. One 
of the possible explanations is the formation 
of LV thrombus. The other mechanism 
could be the reduction of cerebral blood 
flow to watershed areas of the brain and 
subsequent infarction resulting from the 
sudden hemodynamic compromise. This 
is more relevant for patients presenting 
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Abstract
Left ventricular  (LV) thrombus is a known complication of acute myocardial infarction  (AMI), 
especially anterior wall MI and leads to systemic thromboembolism. However, increase in the 
rates of coronary perfusion either by thrombolysis or percutaneous interventions have reduced its 
incidence. Concurrent stroke and MI are seen in 0.009% of cases. The occurrence of AMI with LV 
thrombus with or without stroke mandates the combination of antiplatelet and antithrombotic therapy. 
Hitherto, there are no randomized studies in the setting of AMI with LV thrombus comparing dual 
(single antiplatelet plus oral anticoagulant  [OAC]) and triple therapy  (dual antiplatelet therapy with 
OAC). There are no large randomized trials as well to delineate the optimal therapy for simultaneous 
cardiac and cerebral infarction. We hereby, report an unusual case of a young patient who presented 
with triple combo of acute anterior wall MI, LV thrombus, and ischemic stroke and discuss the 
challenges in management in this scenario.
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with AMI with a long‑standing history 
of hypertension, especially if there is a 
failure of blood pressure autoregulatory 
mechanisms. On the other hand, there may 
be myocardial stunning and intracardiac 
thrombus due to acute adrenergic surge 
from acute ischemic stroke.[3] The American 
College of Cardiology/American Heart 
Association guidelines for the management 
of AMI recommends addition of oral 
anticoagulants  (OACs) in addition to 
dual antiplatelet  (DAPT) agents for 
the treatment and prevention of LV 
thrombus in AMI.[3] The use of triple 
antithrombotic  (DAPT+OAC) increases the 
incidence of bleeding events substantially.[4] 
Some studies advocate the use of a single 
antiplatelet agent  (SAPT) with OAC as 
bleeding events are reduced with comparable 
efficacy in certain conditions with AMI 
requiring OAC. However, the optimal 
management strategy in AMI with LV 
thrombus is not clear.[5,6] In addition, there 
are uncertainties regarding the use of novel 
OACs  (NOACS). Further, there are no 
consensus guidelines for the management 
in case of simultaneous occurrence of AMI 
and acute ischemic stroke as in our case.

Case Report
A 38‑year‑old male presented to us 
with a sudden‑onset chest pain of 17  h 
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Figure 1: Twelve‑lead electrocardiogram showed NSR, QRBBB pattern with 
ST‑elevation V2‑V6, I, a VL suggestive of acute anterior wall myocardial 
infarction

Figure  2:  (a) Two‑dimensional echocardiography four‑chamber view 
showing large apical left ventricle clot measuring 1.8 cm × 2.2 cm (*). (b) 
Parasternal short‑axis view at the level of papillary muscles showing large 
apical left ventricle clot measuring 1.9 cm × 2.3 cm (*)

Figure 3: Cross‑section images on NCCT scan showing large infarct  (*) 
in the middle cerebral artery territory occupying more than half of the left 
brain area hence compressing ventricle
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and right‑sided hemiplegia for 4  h before presentation. 
On examination, his vitals were stable and his cardiac 
examination was within normal limits. The patient was in 
altered sensorium with the Glasgow Coma Scale of 11/15. 
He was immediately shifted to the intensive cardiac care unit. 
A 12‑lead electrocardiogram showed acute anterior wall MI 
with right bundle branch block and sinus rhythm [Figure 1]. 
Two‑dimensional transthoracic echocardiography showed 
akinetic apex, apico‑septal, apico‑lateral, and mid and 
anterior septal wall with an LV ejection fraction of 34%. 
There was a large mobile thrombus at LV apex measuring 
1.8  cm  ×  2.2  cm in apical four‑chamber view and 
1.9  cm × 2.3  cm in parasternal short‑axis view at the level 
of papillary muscles [Figure 2a and b]. Since the patient also 
had hemiplegia, noncontrast computed tomography (NCCT) 
scan of head was ordered which revealed a large infarct 
in the middle cerebral artery territory occupying more 
than half of the left brain area with compression of the 
ventricle  [Figure  3]. Neurology and neurosurgery opinion 
was taken. As the infarct was too large, patient could 
not be thrombolyzed, and the facility for endovascular 
intervention for stroke was not available, so the patient was 
managed conservatively. Unfortunately, patient’s condition 
deteriorated and he succumbed to his illness after 48 h.

Discussion
LV thrombus following MI is associated with dreaded 
complications due to systemic embolization and portends 
a poor prognosis.[7] There has been a significant reduction 
in the occurrence of LV thrombus post MI as compared 
to pre‑PCI era. Several factors are responsible for the 
decline in the incidence of LV thrombus which includes 
widespread use of primary PCI which reduces infarct 
size, greater use of drugs that reduce LV remodeling, and 
use of better antithrombotic agents. However, rates of 
systemic embolism remain high in case a LV thrombus 
occurs. According to a meta‑analysis, the rate of systemic 
embolism is around 9% and with use of anticoagulants there 
is a 33% absolute reduction in its incidence.[8] According to 
a recent study, the rate of systemic embolism in post MI 
patients with LV thrombus was 16% over  5  years with a 
significant reduction with use of warfarin.[2] In another 
study done by Leow et al., acute ischemic stroke occurred 
in 11.8% of patients of AMI with LV thrombus. Although 
majority  (76.5%) of these strokes were cardioembolic in 
nature, a significant proportion was due to small vessel 
disease (14.7%) or large vessel atherosclerosis  (8.8%). The 
presence of protruding thrombus  (hazard ratio  [HR]‑3.04, 
95% confidence interval  [CI] 1.25–7.41, p = 0.01), failure 
of thrombus resolution  (HR‑3.03, 95% CI 1.23–7.45, 
P = 0.02), and thrombus recurrence  (HR‑4.20, 95% 
CI 1.46–12.11, P < 0.01) were found to be significant 
independent predictors for stroke in these patients.[9]

The incidence of stroke following AMI was 1.7% to 
2.4% in the pre thrombolytic era, with a mortality rate of 

as high as 50% to 60%. According to the recent studies, 
the incidence of ranges between 0.7 and 2.2%.[10] While 
the rate of concomitant occurrence is only 0.009%.‑ The 
short‑term and 1‑year mortalities ranges between 30.1 
and 36.5% when AMI is complicated by ischemic 
stroke.[10]

It is extremely rare to find a case with simultaneous 
involvement of coronary and cerebral circulation along 
with LV thrombus. We would like to term this unfortunate 
trilogy as “cardio‑ventriculo‑cerebral” infarction or 
ventricular variant of “cardiocerebral” infraction. The 
management is highly difficult as on the one hand, the 
presence of AMI, especially with LV thrombus requires 
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both antiplatelet and anticoagulant agents, and on the other 
hand, their use may lead to hemorrhagic transformation of 
cerebral infarct, especially if it is large. In fact, most of 
the guidelines do not address this condition because of a 
lack of any direct evidence.[11] According to a study done 
by Sandercock et  al., the pooled risk of hemorrhagic 
transformation in patients undergoing anticoagulation 1 
to 2  weeks after ischemic stroke is 1.4%.[12] There are no 
evidence‑based guidelines and neither any randomized 
studies have been done in patients presenting with AMI and 
acute ischemic stroke. Depending on the clinical condition, 
decision to deal with one vascular bed over the other in 
priority can be made which obviously could adversely 
affect the other affected area. If a patient comes within a 
window period for acute stroke, best would be mechanical 
thrombectomy for the stroke  (can be done up to 6  h of 
last seen normal neurologically and up to 24  h if stroke 
involves anterior circulation) along with primary PCI for 
AMI. However, if facilities for primary PCI or mechanical 
thrombectomy or are not available, thrombolysis can be 
done for a window period of up to 4.5  h.[10] However, if 
there is a large cerebral artery occlusion or if the National 
Institute of Health Stroke Scale  (NIHSS) is high, the 
patient should undergo mechanical thrombectomy as there 
are high chances of secondary intracranial hemorrhage in 
such situations. After this intervention, the patient can be 
put on intravenous heparin and antiplatelets can be started 
if repeat NCCT does not demonstrate any secondary 
intracranial hemorrhage. The patient can be taken for 
PCI later if not done priori or can be managed medically 

depending on patient’s clinical and hemodynamic status. 
If there is evidence of LV thrombus also  (as in our case 
patient), he will need additional OAC therapy at discharge, 
although there is no data for optimal antithrombotic 
management in this situation [Figure 4].

To date, no randomized study has been done in the 
setting of AMI with LV thrombus to formulate optimal 
antithrombotic regimen in them. The American guidelines 
recommend DAPT with OAC for 3 months in such situation, 
whereas the European guidelines recommend the same for 
6 months.[13,14] However, triple therapy increases the bleeding 
risk substantially.[13] Several randomized studies have 
shown that dual therapy  (SAPT with OAC) is comparable 
to triple therapy  (DAPT with OAC) in efficacy with less 
bleeding risk.[5,6,15] In case the patient is not able to achieve 
therapeutic INR with warfarin, NOACs can be used safely. 
Although there are only small supporting data on the use 
of DOAC for LV thrombus, but the increased safety and 
efficacy of these agents in other settings, especially where 
the thromboembolic risk is around 3% or more their use 
in these high-risk patients a valid consideration.[16] In a 
small retrospective study of Hasan Iqbal, there was no 
difference in terms of safety and efficacy between Vitamin 
K antagonists and NOACs.[16] Similarly, in another 
retrospective analysis of 98  patients with LV thrombus, 
36% of which were treated with NOACs, there were no 
differences in rates of stroke or systemic embolization.[17] A 
meta‑analysis of four NOAC trials comparing dual versus 
triple therapy for atrial fibrillation patients undergoing PCI 

Figure 4: Algorithm for the management of the patient with simultaneous acute myocardial infarction with LV thrombus with acute ischemic stroke. 
*‑The choice of anticoagulant OAC/NOAC will depend on bleeding risk with HAS‑BLED score with NOAC’s being preferred in patients with score > 3. 
A dual therapy should be preferred instead of triple therapy to reduce bleeding risk. (CT: Computed tomography; MRI: Magnetic resonance imaging; PCI: 
Percutaneous coronary intervention; STEMI: ST‑elevation myocardial infarction)
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found a significant reduction in bleeding.[18] Extrapolating 
the encouraging results, anticoagulation regimen for MI 
with LV thrombus may be simplified by the use of novel 
dual therapy  (NOAC plus SAPT), although these patients 
were not specifically in these NOAC trials. The use of a 
bleeding score like HAS‑BLED may help to stratify patients 
at high bleeding risk who can benefit from preferential use 
of dual therapy  (either OAC or NOAC) in such a scenario. 
A  HAS‑BLED score  >3 would justify the use of NOAC in 
such a scenario.

Conclusions
The simultaneous occurrence of cardiac and cerebral infarct 
with LV thrombus in addition is extremely rare. Further, 
it is very unusual to find such a combination, especially 
within 24 h of AMI. A presence of hereditary thrombophilia 
might be a possibility; however, the patient could not be 
investigated for the same. The management of this complex 
combination is highly challenging and demands immediate 
attention. The management should be made on case to 
case basis and to be guided by the patient’s hemodynamic 
status which can direct the physician which infarct should 
be dealt first. Large clinical trials and studies are needed 
to delineate the optimal anticoagulation strategies for such 
uncommon scenarios.
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