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ABSTRACT
Background: Left ventricular thrombus (LVT) is a well-recognized
complication of myocardial infarction that affects patient outcomes
and warrants screening.
Methods: This retrospective study included 308 consecutive patients
who presented with acute ST-elevation myocardial infarction and were
treated with primary percutaneous coronary intervention.
Results: Early screening for LVT by echocardiography and cardiac
magnetic resonance revealed the following: LVT (þ) group (36 patients
[11.7%]) and LVT (�) group (272 patients [88.3%]). The 2 powerful
independent variables associated with LVT formation were left anterior
descendingerelated infarct (odds ratio, 10.17; P < 0.0001) and se-
vere left ventricular systolic dysfunction (odds ratio, 8.3; P ¼ 0.0001).
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R�ESUM�E
Contexte : La thrombose du ventricule gauche (TVG) est une compli-
cation notoire de l’infarctus du myocarde qui influe sur l’�evolution de
l’�etat de sant�e du patient et n�ecessite un d�epistage.
M�ethodologie : Cette �etude r�etrospective inclu 308 patients con-
s�ecutifs ayant subi un infarctus aigu du myocarde avec �el�evation du
segment ST et trait�e par une angioplastie coronaire percutan�ee
primaire.
R�esultats : Le d�epistage pr�ecoce de la TVG par �echocardiographie et
r�esonance magn�etique cardiaque a r�ev�el�e que 36 patients (11,7 %)
pr�esentaient une TVG, et 272 patients (88,3 %) n’en pr�esentaient pas.
Les deux variables ind�ependantes fortement associ�ees à la TVG �etaient
l’infarctus dans le territoire de l’artère interventriculaire ant�erieure
Left ventricular thrombus (LVT) is a well-known complica-
tion after ST-segment elevation myocardial infarction
(STEMI) and a known cause of systemic embolic events.1

The incidence of LVT varies, but is reported as being up to
46% in some studies before the thrombolytic era.2 This has
improved with the advancement of reperfusion therapies for
acute myocardial infarction, including primary percutaneous
coronary intervention (PCI),3-6 but is still of significant
concern.7

This is a single cardiac centre study with 2 aims: (1) to
determine the prevalence of early LVT formation in pa-
tients with acute STEMI who are treated successfully with
primary PCI (PPCI); and (2) to determine its predictors
and test if the risk of LVT formation increases with dehy-
dration caused by certain environmental factors (i.e., hot
climate, exercise).
Methods

Study population

A total of 308 patients who were admitted to King
Abdullah Medical City in Makkah with acute STEMI and
successfully treated with PPCI in 2017 were included. Suc-
cessful angioplasty was defined as post-treatment residual
stenosis < 30% with thrombolysis in myocardial infarction
flow grade 3. All patients presented directly or were referred
to our institution, a tertiary hospital with 24-hour/7-day
acute interventional facilities. We excluded (1) patients
who had a history of intracardiac thrombus before the acute
STEMI (the reason for admission) or arterial or venous
thrombosis; and (2) patients who were receiving anti-
coagulation treatment for different reasons (i.e., atrial fibril-
lation, valve prosthesis).
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The lower the left ventricular ejection fraction, the higher the risk of
LVT was. Multivessel coronary artery disease and the type of early
invasive strategy (culprit lesion only vs complete revascularization)
were not predictive of LVT. The impact of environment (i.e., hot
climate, exercise) and dehydration on the risk of LVT formation is
uncertain.
Conclusion: Early LVT formation is a frequent complication in acute ST-
elevation myocardial infarction despite timely intervention. Its inde-
pendent predictors are left anterior descendingerelated infarct and
severe left ventricular systolic dysfunction. In patients with multivessel
coronary artery disease, there was no significant difference between
lesion-only culprits and complete revascularization in reducing the risk
of LVT development. Further studies in larger numbers of patients are
needed because of the uncertainties regarding the links between the
biological effects of the environment and the risk of LVT formation.

(rapport de cotes : 10,17; p < 0,0001) et une s�evère dysfonction
systolique ventriculaire gauche (rapport de cotes : 8,3; p ¼ 0,0001).
Plus la fraction d’�ejection ventriculaire gauche �etait faible, plus le ris-
que de TVG �etait �elev�e. La pr�esence d’une coronaropathie multi-
tronculaire et le type de strat�egie de perfusion pr�ecoce
(revascularisation de la coronaire responsable seulement ou revascu-
larisation complète) ne permettaient pas de pr�edire la TVG. L'impact
des facteurs environnementaux (p. ex. chaleur, effort physique) et de
la d�eshydratation sur le risque de TVG est mal connu.
Conclusion : La TVG pr�ecoce demeure une complication fr�equente de
infarctus aigu du myocarde avec elevation du segment ST malgr�e une
intervention rapide. L’infarctus li�e a l’artère interventriculaire
ant�erieure et une s�evère dysfonction systolique ventriculaire gauche
sont les facteurs de pr�ediction ind�ependants de la TVG. Chez les pa-
tients pr�esentant une coronaropathie multitronculaire, il n'y avait pas
de diff�erence significative entre l’effet de la revascularisation de la
coronaire responsable seulement et celui de la revascularisation
complète sur la r�eduction du risque de TVG. D’autres �etudes auprès
d’un plus grand nombre de patients s’imposent, en raison des in-
certitudes quand aux liens entre les effets biologiques des facteurs
environnementaux et le risque de TVG.
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Clinical data

Clinical data included baseline patient characteristics and
postemyocardial infarction complications. Electrocardio-
graphic data included territory of STEMI: anterior vs non-
anterior (lateral, inferior with or without right ventricle
extension). Laboratory data included troponin levels
measured on admission and indirect markers of dehydration:
creatinine, protein, and hematology parameters (haemoglo-
bin, haematocrit, and platelet count). Angiographic data
included the number of significantly diseased coronary ar-
teries, defined as stenosis > 50% for the left main and
> 70% for the left anterior descending (LAD) arteries, left
circumflex artery (LCX), and right coronary artery (RCA),
infarct-related artery (IRA), and revascularization strategy:
culprit-only vs multivessel revascularization. Culprit-only or
single-vessel revascularization was defined as PPCI on the
IRA only, and multivessel revascularization was defined as
percutaneous intervention on 2 or more lesions in different
coronary artery territories (during the initial procedure or
planned later as a staged intervention during the same hos-
pitalization). The decision to perform culprit-only or mul-
tivessel reperfusion was at the discretion of the interventional
cardiologist.

Cardiac imaging data

All patients underwent a baseline transthoracic Doppler
echocardiography within 24 hours of hospitalization for acute
STEMI and PPCI. In all patients, the first echocardiogram
was performed after the initial PPCI procedure. Echocardi-
ography data included heart chamber size, left ventricular
ejection fraction (LVEF), wall motion abnormality, valve
structure and function, and presence or absence of LVT. LVT
was recognized as a delineated echo-dense mass adjacent to,
but distinct from, the endocardium in an area of abnormal
wall motion seen throughout the cardiac cycle in more than 1
view. A special zoom on the left ventricular (LV) apex was
applied and harmonic imaging was used because the majority
of thrombi were located at the apex. Two to 3 experienced
examiners were involved in reading. If LVT could not be
excluded by the baseline echocardiogram, patients underwent
a second transthoracic echocardiography study within the next
72 hours or targeted cardiac magnetic resonance imaging to
improve thrombus detection. Cardiovascular magnetic reso-
nance (CMR) was used as the second tool, featuring late
gadolinium enhancement sequences with a prolonged inver-
sion time (TI 600). With CMR, we assessed the infarct size,
scar extension, and presence or absence of LVT, recognized as
a hypo-enhanced mass adjacent to the myocardial area of
abnormal wall motion. The maximum interval between
baseline echocardiography and CMR was 7 days.

Statistical analysis

Continuous data were expressed as mean � standard devi-
ation and compared using the Student t test. Categorical data
were given as a percentage and compared with a chi-square test.
Variables with a P value < 0.20 as tested in univariate analysis
were incorporated into themultivariatemodels as continuous or
dichotomous variables. A P value < 0.05 was considered sta-
tistically significant. Statistical analyses were performed with
JMP 13 software (SAS Institute Inc., Cary, NC).

Results
All patients underwent imaging for LVT during their

hospital treatment, which lasted 3 to 15 days. From the
transthoracic echocardiographic studies, baseline and serial,
LVT was visualized in 29 patients, excluded in 263 patients,
and suspected in 16 patients. The latter received CMR during
the same hospitalization (with a maximum interval of 7 days),
allowing us to confirm LVT in 7 patients and rule it out in 9
patients. Thereafter, patients were divided into 2 groups: (1)
LVT (þ): 36 patients with LVT (11.7% of 308); (2) LVT
(�): 272 patients without LVT (88.3% of 308).



Table 1. Baseline data in the whole cohort and comparison of both groups

Variables Whole cohort n ¼ 308 Group LVT (þ) n ¼ 36 (11.7%) Group LVT (�) n ¼ 272 (88.3%) P value

I Clinical data
Age, y 56 � 10 55 � 10 56 � 11 NS
Male gender, n (%) 257 (83) 33 (92) 224 (82) NS

Race, n (%)
Asian 276 (90) 33 (92) 243 (89) NS
African 32 (10) 3 (8) 29 (11) NS

Pilgrim patient 81 (26) 7 (19) 74 (27) NS
Obesity, n (%) 208 (67) 27 (75) 181 (66) NS
Hypertension, n (%) 144 (47) 17 (47) 127 (47) NS
Diabetes, n (%) 167 (54) 19 (53) 148 (54) NS
Dyslipidemia, n (%) 45 (15) 6 (17) 39 (14) NS
History of CAD, n (%) 27 (9) 2 (6) 25 (9) NS
Killip class IV, n (%) 8 (2.6) 0 8 (3) NS
Peri PPCI CPR, n (%) 11 (3.6) 1 (3) 10 (4) NS
Peri PPCI IABP, n (%) 21 (7) 7 (19) 14 (5) NS
IIb/IIIa inhibitor, n (%) 99 (32) 16 (44) 83 (31) NS
Inotropes, n (%) 33 (11) 4 (11) 29 (11) NS
II Electrocardiographic data

Anterior STEMI, n (%) 171 (55.5) 34 (94.4) 137 (50) < 0.0001
Nonanterior STEMI, n (%) 137 (44.5) 2 (6) 135 (50) < 0.0001

III Laboratory data
Peak troponin (ng/mL) 161 � 276 204 � 49 155 � 18 NS
Creatinine (mg/dL) 1.3 � 1.2 1.6 � 0.2 1.3 � 0.1 NS
Protein (g/dL) 6.5 � 1.1 6.7 � 0.4 6.5 � 0.2 NS
Platelet count (platelet/mL) 255 � 92 271 � 16 252 � 6 NS
Haemoglobin (g/dL) 14 � 2 14 � 0.3 14 � 0.1 NS
Hematocrit (%) 38 � 6 38.2 � 2.7 38.0 � 7 NS

CAD, coronary artery disease; CPR, cardiopulmonary resuscitation; IABP, intra-aortic balloon pump; LVT, left ventricular thrombus; NS, not significant;
PPCI, primary percutaneous coronary intervention; STEMI, ST-elevation myocardial infarction.
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As shown in Table 1, the demographic data, cardiovascular
risk factors, and history of CAD were similar in both groups.
Eight patients presented with cardiogenic shock, but none were
in the LVT (þ) group; 11 patients had in-hospital resuscitated
cardiac arrest, but only 1 was in the LVT (þ) group. No sig-
nificant difference was found between the 2 groups regarding
the need for inotrope support, glycoprotein IIb/IIIa inhibitors,
Table 2. Angiographic findings and intervention in the whole cohort and com

Variables Whole cohort (n ¼ 308) Group LVT

No. of significantly diseased coronary
arteries

Single-vessel disease, n (%) 107 (35)
Multivessel disease, n (%) 201 (65)

2 coronary arteries, n (%) 86 (28)
3 coronary arteries, n (%) 115 (37)

IRA
LM, n (%) 1 (0.3)
LAD, n (%) 169 (55)
LCX, n (%) 34 (11)
RCA, n (%) 104 (34)

Procedure in 107 patients with single-
vessel disease

PPCI to LM, n (%) 1 (1)
PPCI to LAD, n (%) 76 (71)
PPCI to RCA, n (%) 21 (19.6)
PPCI to LCX, n (%) 9 (8.4)

Procedure in 201 patients with
multivessel disease:

Culprit lesion-only PPCI, n (%) 167 (83)
Complete revascularization,* n (%) 34 (17)

IRA, infarct-related artery; LAD, left anterior descending; LCX, left circumflex
intervention; RCA, right coronary artery.

* Complete revascularization at the time of PPCI.
and intra-aortic balloon pump. More than half of the patients
(171, 55.5%) had anterior STEMI diagnosed by ECG, and this
was predominant in the LVT (þ) group. There was no signif-
icant difference between groups in cardiac enzyme release.
Other laboratory parameters we tested as indirect markers of
dehydration and hemoconcentration showed increased levels
in the LVT (þ) group (creatinine, protein, haematocrit
parison of both groups

(þ) n ¼ 36 (11.7%) Group LVT (�) n ¼ 272 (88.3%) P value

15 (42) 92 (34) NS
21 (58) 180 (66) NS
9 (25) 77 (28) NS
12 (33) 103 (38) NS

0 1 (0.4)
34 (94) 135 (50) < 0.0001
1 (3) 33 (12) < 0.0001
1 (3) 103 (38) < 0.0001

0 1
15 (100) 62 (67) 0.009

0 21 (100) 0.03
0 9 (100) NS

20 (95) 147 (82) NS
1 (5) 33 (18) NS

; LM, left main; NS, not significant; PPCI, primary percutaneous coronary



Table 3. Echocardiographic data in the whole cohort and comparison of both groups

Variables Whole cohort (n ¼ 308) Group LVT (þ) n ¼ 36 (11.7%) Group LVT (�) n ¼ 272 (88.3%) P value

Dilated LVEDV, n (%) 12 (4) 1 (3) 11 (4) NS
LVEF (mean � SD), % 39 � 1 31 � 2 40 � 1 < 0.0001
LV systolic dysfunction

Mild dysfunction, n (%) 133 (43) 3 (8.3) 130 (48) < 0.0001
Moderate dysfunction, n (%) 92 (30) 13 (36) 79 (29) < 0.0001
Severe dysfunction, n (%) 83 (27) 20 (55) 63 (23) < 0.0001

LV diastolic dysfunction
Grade I, n (%) 244 (79) 27 (75) 217 (80) NS
Grade II/III, n (%) 44 (14) 9 (25) 35 (13) NS

MR grade III/IV, n (%) 31 (10) 1 (3) 30 (11) NS

LV, left ventricle; LVEDV, left ventricular end-diastolic volume; LVEF, left ventricular ejection fraction; LVT, left ventricular thrombus; MR, mitral regur-
gitation; NS, not significant; SD, standard deviation.
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concentration, and platelet counts); however, the difference
between groups was not statistically significant.

Table 2 shows that there was no significant difference
between groups with regard to the extent of CAD as reflected
by the total number of coronaries with angiographically sig-
nificant stenosis. The majority of the study population had
multivessel disease (65%). The LAD vessel was the cause in
more than half of patients (55%), followed by the RCA in
more than one-third (34%), and then the LCX in more than
one-tenth (11%). The culprit LAD lesion was significantly
more prevalent in the group with LVT: 94% vs 50% in the
LVT (�) group (P < 0.0001). Regarding the revascularisation
strategy in the subset of patients who presented with multi-
vessel disease (201 patients), culprit lesion-only PPCI was
preferred over complete revascularisation in both groups.
Only 17% of them were considered for complete reperfusion
at the time of PPCI. In addition, there was no significant
difference with regard to these 2 reperfusion strategies be-
tween the 2 groups (Table 2).

Multi-modality imaging (echocardiography and CMR)
showed that all LV thrombi were located apically, and nearly
all (94%) occurred in the context of LAD-related infarct.
Only 6% of LVT cases were concomitant to RCA or LCX
arteryerelated infarct. As shown in Table 3, left ventricle
systolic dysfunction was significantly associated with LVT
development. In fact, LVEF was remarkably lower in the LVT
(þ) group: 31% vs 40% in the LVT (�) group. Also, the
proportion of patients with moderate LV dysfunction (30%
< LVEF � 40%) and severe LV dysfunction (LVEF � 30%)
was significantly higher in the LVT (þ) group than in the
LVT (�) group: 36% and 55% vs 29% and 23%, respectively
(P < 0.0001). No remarkable difference in LV diastolic
dysfunction or mitral regurgitation was noted between the 2
groups (Table 3).

Analysis of outcome predictors

On univariate analysis (Table 4), LV systolic dysfunction
expressed in continuous and dichotomous format was signif-
icantly associated with increased risk of LVT development.
The lower the LVEF, the higher the risk: Odds ratios (ORs)
were 7.1 and 13.7 for moderate and severe LV systolic
dysfunction, respectively (P < 0.0001). Anterior localization
of STEMI, or LAD-related STEMI, was the second significant
risk factor for LVT development (P < 0.0001). However,
patients with multivessel CAD diagnosed were not at higher
risk for LVT compared with patients with single-vessel
disease. In addition, with regard to multivessel disease, the
present study did not show a superior protective effect of one
reperfusion strategy over another (culprit-only vs multivessel
PCI) with regard to occurrence of LVT.

Age, gender, race, cardiovascular risk factors (diabetes
mellitus, hypertension, dyslipidemia), peak of troponin, and
LV dilatation were tested and not predictive of LVT occur-
rence. On multivariate analysis (Table 4), the remarkable
independent predictors of LVT occurrence identified in the
early course of acute STEMI were (1) occluded LAD as culprit
lesion (OR, 10.17; P < 0.0001); and (2) significant LV sys-
tolic dysfunction (the highest risk was found with severe LV
dysfunction (OR, 8.3; P ¼ 0.0001).
Discussion

LVT prevalence

An important finding in our study is the high incidence
(11.7%) of LVT early in posteacute infarct despite successful
reperfusion with PPCI. Our finding is consistent with other
studies from the contemporary era of coronary stenting,
reporting a prevalence ranging from 2.9% to 15% in the early
course post-STEMI.1,3-6 Of note, comparison of data from
the thrombolytic era with earlier data from the pre-
thrombolytic era, when LVT prevalence was up to 46%, in-
dicates a declining incidence of LVT with the widespread
adoption of PPCI and the use of aggressive antithrombin and
antiplatelet therapy.8 This can be attributed to timely and
effective reperfusion by means of PPCI, a technique that has
been shown to be more beneficial than fibrinolysis and to
result in better myocardial salvage, less reinfarction, and lower
mortality.9,10

The relatively high prevalence of LVT (11.7%) in our
study can be explained by the site and size of myocardial
infarction in our population. The majority of the LVT (þ)
group (94%) had STEMI in the LAD territory vs 50% in the
LVT (�) group (P < 0.0001). Anterior STEMI is known to
be associated with the highest prevalence of LVT, as high as
34% to 57%,11-14 irrespective of the reperfusion strategy used.
According to a recent meta-analysis15 of 19 studies that
included 10,076 patients treated with PPCI, the rate of LVT
formation was substantially higher after anterior STEMI
compared with overall STEMI (9.1% vs 2.7%, respectively).
Furthermore, in our study patients with anterior STEMI and
LVT, a proximal LAD lesion was the culprit in 73% of cases



Table 4. Univariate and multivariate analysis of predictors of LVT formation

Whole cohort (n ¼ 308)

Univariate analysis Multivariate analysis

P value OR (95% CI) P value OR (95% CI)

Age NS 1.01 (0.98-1.05)
LVEF, % < 0.0001 1.08 (1.05-1.12)
Moderate LV systolic dysfunction < 0.0001 7.1 (2.21-31.7) 0.0264 3.9 (1.16-18.03)
Severe LV systolic dysfunction < 0.0001 13.7 (4.5-59.9) 0.0001 8.3 (2.59-37.58)
Anterior STEMI < 0.0001 12.2 (4.7-41.4) < 0.0001 10.17 (2.87-64.89)
Single vs multivessel CAD NS 0.71 (0.35-1.47)
CL-only PCI vs MV-PCI* NS 0.22 (0.022-1.12)

Increment for age is 1 year and for LVEF is 1%.
CAD, coronary artery disease; CI, confidence interval; CL-only PCI, culprit lesion-only percutaneous coronary intervention; LV, left ventricle; LVEF, left

ventricular ejection fraction; NS, not significant; OR, odds ratio; STEMI, ST-elevation myocardial infarction.
* In patients with multi-CAD.
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and middle LAD in 27%. This reflects the larger infarct area
in most of the anterior STEMI subgroup and subsequently
more extensive wall motion abnormality and greater risk of
LVT formation. Even the remaining 2 patients from the LVT
(þ) group who had nonanterior STEMI had a significant
LAD lesion (stenosis > 70%) in addition to the culprit non-
LAD lesion with diffuse regional wall motion abnormalities
involving the apex and severe LV systolic dysfunction.
Myocardial damage and the extent of wall motion abnor-
mality in the infarct zone and the surrounding noninfarcted
myocardium (adjacent nonischemic dyskinesia phenomenon)
are powerful factors that may result in a more substantial
asynergic area in the acute phase of infarction and that in-
fluence thrombus formation.16,17 Furthermore, echocardio-
graphic studies have shown that severe apical asynergy or
dyskinesia is often present in anterior STEMI and highly
predisposes to LVT formation.11,18

The other potential factor contributing to the high preva-
lence of LVT in our study is the repeated cardiac imaging for
LVT screening. In fact, 96 patients (31%) required a second
echocardiographic examination a few days after the baseline
study done early postadmission. This helped to confirm some
of the initially suspicious LVT and probably to detect other
thrombi that developed later, that is, over the first week after
the PPCI, as has been shown in previous reports.19,20 Opti-
mizing imaging by combining standard transthoracic echo-
cardiography to contrast CMR improved screening of LVT in
16 of our patients and led to the detection of 7 additional cases
with LVT. Although the specificity of transthoracic echocar-
diography for LVT diagnosis is high (95% to 98%), its
sensitivity is low, only 21% to 35%.21 The superiority of CMR
to transthoracic echocardiography has been emphasized in
previous studies and is considered the diagnostic tool of choice
with the highest sensitivity (82% to 88%) and specificity (99%
to 100%).8,21,22 The integration of echocardiography, cardiac
computed tomography, and magnetic resonance imaging has
incremental diagnostic value and is warranted in at-risk pa-
tients or whenever suspicion of thrombi is high.

LVT predictors

Our study supports previous data6,23 that LAD-related
STEMI has the highest risk for early appearance of LVT in
patients post-STEMI. Our findings showed a 10-fold increase
in the risk of LVT formation in patients with anterior
STEMI. Similar data were reported by Mao et al.6 in a large
series of patients with acute STEMI treated with PPCI that
showed LAD intervention was independently associated with
LV thrombus (a 7.58-fold increased risk of LVT). On the
other hand, the presence of multivessel CAD (compared with
single-vessel disease) in our cohort did not emerge as a sig-
nificant predictor for LVT. With respect to reperfusion
therapy in patients with multivessel disease, PPCI of the IRA
was predominantly the treatment of choice; however, there
was no statistically significant difference between culprit
lesion-only PCI and complete revascularization in preventing
LVT development. However, this result is limited by the small
sample size of patients who had complete revascularization at
the time of PPCI.

The second major independent predictor of LVT forma-
tion we reported is LV systolic dysfunction, which is consis-
tent with previous reports.4,5,24-26 The lower the LVEF, the
higher the risk of LVT (3.90-fold and 8.3-fold higher for
LVEF 30% to 40% and < 30%, respectively). The severity of
LV systolic dysfunction affects not only the risk of LVT for-
mation but also its timing. The early appearance of thrombus
in our cohort, as early as a few hours after myocardial
infarction, is of importance and was emphasized in a previous
series.5,25,27 As in our study, the study by Neskovi�c et al.27

showed an early in-hospital LVT formation after acute
myocardial infarction in the setting of initial low LVEF of
� 40%.

On the other hand, we hypothesized that thrombus for-
mation is affected by dehydration, a condition made more
likely in our study population by multiple factors. First,
Makkah province features a hot desert climate, and more than
half of the patients who had LVT (20/36 patients) received
their diagnosis during the long hot season. This lasts from
May to September, with daily temperatures often exceeding
102�F. Second, more than half of the patients are aged more
than 55 years (57% in the whole cohort and half of the LVT
(þ) group), making them more vulnerable to fluid loss and
dehydration. Third, our cohort included 81 pilgrim patients
(26%). While performing hajj (during the hot season),
physical effort and transpiration are particularly high in these
patients, who represent 19% of the LVT (þ) group.
Consistent with the diagnosis of dehydration, laboratory test
results reflecting blood concentration (creatinine, protein, and
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haematocrit levels) tended to be higher in the LVT (þ) group.
However, against our hypothesis, LVT was not significantly
more prevalent during the sweltering summer season, when
heatwaves are extreme, compared with other seasons: 12.5%
and 11.5%, respectively (P ¼ not significant). In addition,
appropriate dehydration markers (i.e., plasma and urine
osmolality) were not systematically tested, which would be
helpful for diagnostic accuracy. Further studies in a larger
number of patients are necessary to examine the relationship
between the biological effects of environment (i.e., hot
climate, exercise) and LVT formation in posteacute
myocardial infarction.
Conclusion
Early thrombus formation is still a common complication of

STEMI even after timely reperfusion. It is predictable in cases of
large LAD-related infarct and significant LV systolic dysfunc-
tion. The multivessel CAD and reperfusion strategy (culprit-
only vs complete revascularization) did not emerge as a signif-
icant predictor for LVT. Screening of LVT in patients at risk
should integrate complementary imaging modalities using
contrast agents (contrast echocardiography, CMR, cardiac
computed tomography). Because of uncertainties regarding the
relationship between the biological effects of environment (i.e.,
hot climate, exercise) and the formation of LVT, further studies
are needed with larger numbers of patients.
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