
O R I G I N A L  R E S E A R C H

Clinical and Angiographic Prophesy of 
Hemodynamic Status in Patients with Acute 
Anterior Wall ST-Segment-Elevation Myocardial 
Infarction and Totally Occluded Left Anterior 
Descending Artery

Parminder Singh Otaal 1 

Amit Shah2 

Akash Batta 3 

Ashwani Sood4 

Arnab Pal 5

1Department of Cardiology, Advanced 
Cardiac Centre, Post Graduate Institute 
of Medical Education and Research 
(PGIMER), Chandigarh, India; 
2Department of Internal Medicine, Post 
Graduate Institute of Medical Education 
and Research (PGIMER), Chandigarh, 
India; 3Department of Cardiology, Post 
Graduate Institute of Medical Education 
and Research (PGIMER), Chandigarh, 
India; 4Department of Nuclear Medicine, 
Post Graduate Institute of Medical 
Education and Research (PGIMER), 
Chandigarh, India; 5Department of 
Biochemistry, Post Graduate Institute of 
Medical Education and Research 
(PGIMER), Chandigarh, India 

Background: Left anterior descending artery (LAD) is the most common occluded vessel in 
a patient presenting with acute anterior wall ST-segment elevated myocardial infarction (STEMI). 
Acute occlusion of LAD usually results in hemodynamic compromise. However, some patients 
maintain hemodynamic stability despite its proximal occlusion. As the factors associated with 
hemodynamic status in such patients are poorly understood, our study sought to determine the 
clinical and angiographic parameters associated with hemodynamic stability in these patients.
Methods: In this prospective observational study, 60 consecutive patients of acute anterior wall 
STEMI with completely occluded LAD on coronary angiography were included. Various clinical 
and angiographic parameters associated with hemodynamic status were evaluated.
Results: Of the 60 patients, 30 patients each were included in the hemodynamically stable 
(group I) and hemodynamically unstable group (group II). The mean age of the patients in 
group I and group II was 51.07±13.78 years and 55.47±11.69 years, respectively. The 
hemodynamically unstable group had a significantly higher number of patients with diabetes 
mellitus, elevated Troponin T level, and lower left ventricular ejection fraction as compared 
to the stable group (p<0.05). In contrast, 11 (36.7%) patients in the hemodynamically stable 
group had rich collaterals compared to 4 (13.3%) patients in the hemodynamically unstable 
group. The difference was statistically significant (p=0.037).
Conclusion: The present study showed that the presence of diabetes, severe LV systolic 
dysfunction, elevated Troponin-T level, and poor collaterals were associated with hemody-
namic instability, whereas the presence of better collaterals predicted hemodynamic stability 
in patients presenting with anterior wall STEMI and total LAD occlusion.
Keywords: STEMI, left anterior descending artery, occlusion, hemodynamic stability, 
angiographic, clinical predictors

Introduction
With an estimated 17.9 million deaths in the year 2017, cardiovascular disease 
(CVD) is the number one cause of death worldwide.1 Coronary artery disease 
(CAD), including acute coronary syndrome (ACS), accounts for nearly 40% of 
deaths associated with CVD.2 The spectrum of ACS includes a clinical presentation 
with unstable angina, non-ST-segment elevated myocardial infarction (NSTEMI), 
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and ST-segment elevated myocardial infarction (STEMI). 
STEMI is the most severe form of ACS and requires 
prompt restoration of flow in the infarct-related artery 
either using fibrinolytic agents and/or revascularization 
with percutaneous coronary intervention (PCI)/coronary 
artery bypass graft surgery (CABG). The usual culprit 
vessel in a patient presenting with anterior wall STEMI 
is the left anterior descending artery (LAD). As it supplies 
a large area of the myocardium, patients with infarcts 
related to the left main or proximal LAD occlusion tend 
to have hemodynamic instability, low residual left ventri-
cular ejection fraction (LVEF), and worse prognosis as 
compared to non-LAD or distal LAD related infarcts.3 

Similarly, anterior wall STEMI is more likely to be asso-
ciated with cardiogenic shock,4 thus portending a worse 
prognosis. Moreover, while acute, proximal LAD occlu-
sion associated with STEMI is more likely to cause hemo-
dynamic compromise, some patients remain 
hemodynamically stable despite unsuccessful thromboly-
sis/or no thrombolysis and completely occluded LAD on 
an angiogram.

Various factors which influence the presenting hemody-
namic status in an acute anterior wall STEMI with 
a completely occluded culprit artery do so by mainly affect-
ing the amount of ischemic myocardium at jeopardy. Older 
age, female sex, diabetes, hypertension, prior myocardial 
infarction (MI) or angina, pre-existent heart failure or 
reduced Left Ventricular Ejection Fraction (LVEF), delay in 
treatment initiation, left bundle-branch block on electrocar-
diogram have all been associated with increased incidence of 
hemodynamic instability.5 Cardiac troponins are sensitive for 
the early detection of myocardial cell injury in ACS with 
a strong negative correlation between Troponin T level and 
LVEF.6 Higher cardiac troponins and a lower LVEF at pre-
sentation portend worse long-term outcomes.7 In a study by 
Nguyen et al, high Troponin T levels at 48 and 72 hours were 
independent predictors for a major adverse cardiovascular 
endpoint.8 A 10-fold increase in troponin level predicted 
increased incidence of cardiac arrest, unstable ventricular 
arrhythmias, cardiogenic shock, heart failure, and death 
after myocardial infarction. Also, the degree of troponin 
elevation correlated with increased short- and long-term 
mortality.9 Angiographic predictors of hemodynamic status 
include the presence of multivessel CAD, complete occlu-
sion of LAD,10 and absence of collateral circulation to the 
culprit vessel.11 The presence of coronary collaterals in 
a patient with pre-existing stable CAD protects the myocar-
dium during acute ischemia, thereby providing a better 

prognosis. In a study by Pérez-Castellano et al, 64% of 
acute MI patients without collateral circulation to LAD had 
a more frequent incidence of complications such as cardio-
genic shock, mechanical complications, arrhythmias, and 
even deaths.12 Another factor that can potentially influence 
the hemodynamic status in STEMI is the amount of viable 
myocardium despite complete occlusion of the culprit artery. 
The ideal imaging modality to determine myocardial viabi-
lity is a matter of debate. Various modalities, including 
echocardiography, single-photon emission computed tomo-
graphy (SPECT), cardiac magnetic resonance (CMR), and 
positron emission tomography (PET), exist. PET is consid-
ered a gold standard technique for assessing myocardial 
viability, but its widespread use has been limited due to 
expense and availability constraints.

Although unstable STEMI patients benefit from urgent 
revascularisation, evidence from Occluded Artery Trial 
(OAT) showed that routine opening of occluded infarct- 
related artery (IRA) beyond 48 hours in stable patients did 
not confer clinical benefit over optimal medical therapy.13 

These findings were also confirmed in a recent meta- 
analysis.14 This is reflected in the 2017 European Society 
of Cardiology (ESC) guidelines, and routine opening of 
occluded IRA >48 hours in a hemodynamically stable 
condition was given a class III recommendation.15

While most of these pre-existing studies have identified 
individual parameters associated with hemodynamic stabi-
lity in acute STEMI,5,7 no study conducted so far has 
correlated various parameters to the presenting hemody-
namic status among STEMI patients with completely 
occluded culprit artery. The objective of our study was to 
assess various clinical and angiographic parameters asso-
ciated with hemodynamic status at presentation in patients 
with acute anterior STEMI and an occluded culprit vessel.

Materials and Methods
This prospective, cross-sectional, observational study was 
carried out from 1st July 2018 till 31st December 2019 at 
the Postgraduate Institute of Medical Education Research 
(PGIMER), Chandigarh, a tertiary care institute in Northern 
India. The study was approved by Institutional Ethics 
Committee (Intramural) of Post Graduate Institute of 
Medical Education and Research (PGIMER), Chandigarh 
and conducted according to the ethical principles stated in 
the latest version of the Helsinki Declaration and the applic-
able guidelines for good clinical practice. A well-informed 
written consent was obtained from all the participants.
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Patient Selection
Patients of either sex, aged 18 years or older, with acute 
anterior wall STEMI presenting within 72 hours of the 
onset of chest pain who underwent coronary angiography 
were eligible for the study. Angiographically, the patients 
were required to have a single vessel disease in the form of 
a totally occluded LAD. Patients with acute occlusion of 
coronaries other than LAD and the presence of multi- 
vessel disease, pregnancy, or renal failure were excluded 
from the study. Criteria for hemodynamic instability were 
patients in congestive heart failure, systolic BP less than 
90 mmHg, and the presence of cardiac arrhythmia, espe-
cially ventricular tachycardia or ventricular fibrillation. 
Patients without congestive heart failure, hypotension, or 
cardiac arrhythmia were considered hemodynamically 
stable.

Methods and Outcomes
The STEMI patients with occluded LAD on coronary 
angiography with hemodynamic stability were taken into 
group I, and patients with hemodynamic instability were 
taken into group II. Patients were further managed as per 
ACC/AHA guidelines for revascularization.

The study’s primary objective was to assess the clinical 
and angiographic parameters associated with hemody-
namic stability at presentation in patients with STEMI. 
This also included a quantitative assessment of troponin 
T level, which was done in all the patients to assess the 
correlation of troponin T level with hemodynamic status. 
This was done by COBAS e601 analyzers by electroche-
miluminescence method after doing proper calibration and 
quality control as per the manufacturer’s recommendation. 
Angiographically, collaterals were assessed on coronary 
angiogram using Rentrop’s classification as Grade 
0,1,2,3.16 Kilian et al, graded collateral circulation to the 
occluded artery as poor collaterals when no or incomplete 
filling and rich collaterals when complete filling.17

The study’s secondary objective was to assess the 
myocardial viability using PET scan only in group I of 
hemodynamically stable patients presenting >24 hours 
after onset of STEMI without an indication for urgent 
revascularization as per ACC/AHA guidelines. Gated rest 
myocardial perfusion imaging (MPI) was done with 13-N 
ammonia in all patients as the first step, followed by 
injection of 10–12 mCi of 13NH3 in resting condition 
and immediate PET imaging for assessment of perfusion 
of the LV myocardium. The reconstructed images were 

assessed for perfusion defects. If there was a perfusion 
defect, patients were prepared for cardiac 18F-FDG ima-
ging on the same day or another day. For cardiac 18F-FDG 
PET, patients were kept fasting for at least 6–12 hours, and 
oral glucose loading was done before 18F-FDG injection. 
Administration of 18F-FDG, 5–8 mCi intravenously was 
done if the blood glucose level was ≤150 mg/dl. Imaging 
was done after 45–60 minutes of the tracer injection with 
standard imaging procedures and ECG gating whenever 
feasible. The perfusion and viability imaging were then 
visually interpreted by segment-to-segment comparison. 
FDG uptake was assessed in all regions of LV myocar-
dium where there was reduced/absent perfusion and wall 
motion abnormality.

Statistical Analysis
All data were prospectively collected by trained physicians 
(study authors) and entered into a spreadsheet (Microsoft 
Excel 2016TM; Microsoft Corporation, USA). Statistical 
analysis was done via statistical package for social sciences 
(SPSS Inc., version 23.0TM; IBM Corporation, Chicago, 
USA). The measurable data was checked for their normality 
using the Kolmogorov–Smirnov test within each group. 
Continuous variables are presented as mean ± SD or median 
(inter-quartile range), whereas the categorical variables are 
presented as a percentage. Independent sample t-test was 
applied for between-group comparisons of normally distrib-
uted data, whereas non-normally distributed data were com-
pared using the Mann–Whitney U-test. Chi-square test or 
Fisher’s exact test, whichever was applicable, was applied 
for categorical variables. All tests are two-sided, and 
a p-value < 0.05 is taken as the level of significance.

Results
Sixty patients (44 men and 16 women) of anterior wall 
STEMI with single-vessel disease (total occlusion of LAD 
artery) on coronary angiography were included. Of the 60 
patients, 30 patients each were included in group 
I (hemodynamically stable) and group II (hemodynami-
cally unstable), depending upon their status at presenta-
tion. Of the 30 patients in the hemodynamically stable 
group, a PET scan for assessment of myocardial viability 
could be done in only 17 participants.

Baseline Patient Characteristics
Baseline characteristics were matched between the two 
groups (Table 1).
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Clinical Characteristics
The mean age of the patients in the hemodynamically stable 
group (group I) and hemodynamically unstable group (group 
II) was 51.07±13.78 years and 55.47±11.69 years, respec-
tively. Although the hemodynamically unstable group 
patients were older as compared to the stable group, the 
difference was not statistically significant (p=0.188). There 
were more patients with diabetes mellitus in the unstable 
group, and the difference was statistically significant 
between the two groups (p=0.020). Similarly, Troponin 
T level was significantly greater in the unstable group than 
the stable group (p= 0.0001). Furthermore, a significantly 
higher number of patients in the unstable group had lower 
LVEF than the stable group (p=0.02).

Angiographic Characteristics
Site of Occlusion
In our study, no statistically significant difference between 
the hemodynamically stable group (I) or unstable group 
(II) was observed based on the site of LAD occlusion: 
proximal versus non-proximal (p=0.592). (Table 2)

Collaterals
In our study, collaterals to the occluded artery were 
graded as poor collaterals for Grade 0,1,2 and rich 
collaterals for Grade 3 collaterals on coronary angio-
graphy. In group I, 11 (36.7%) patients had rich col-
laterals compared to 4 (13.3%) patients in group II. 
The difference was statistically significant (p=0.037), 

Table 1 Baseline Clinical Characteristics of Hemodynamically Stable (Group I) and Hemodynamically Unstable (Group II) Group of Patients

Characteristics Hemodynamically Stable (Group I) 
(n=30)

Hemodynamically Unstable (Group II) 
(n=30)

p-value

Age, years (mean ± SD) 51.07±13.78 55.47±11.69 0.188

Gender, n (%) Male 20 (66.7%) 24 (80%) 0.243

Female 10 (33.3%) 6 (20%)

Smoker, n (%) Yes 9 (30%) 10 (33.3%) 0.781

No 21 (70%) 20 (66.7%)

Diabetes Mellitus, n (%) Present 4 (13.3%) 12 (40%) 0.020*

Absent 26 (86.7%) 18 (60%)

Hypertension, n (%) Present 11 (36.7%) 11 (36.7%) 1.000

Absent 19 (63.3%) 19 (63.3%)

LVEF, n (%) <35% 12 (40%) 21 (70%) 0.020*

>35% 18 (60%) 9 (30%)

Troponin T level, ng/mL 

(mean ± SD)

1120.03 ± 1599.71 4790.5 ± 3329.46 0.0001*

Note: * < 0.05 = significant p-value. 
Abbreviation: LVEF, left ventricular ejection fraction.

Table 2 Angiographic Characteristics of Hemodynamically Stable (Group I) and Hemodynamically Unstable (Group II) Group of Patients

Characteristics Group I (n=30) Group II (n=30) p-value

Site of LAD occlusion, n (%) Proximal 20 (66.7%) 18 (60%) 0.592

Non-proximal 10 (33.3%) 12 (40%)

Collaterals, n (%) No/poor collaterals (Grade 0,1,2) 19 (63.3%) 26 (86.7%) 0.037*

Rich collaterals (Grade 3) 11 (36.7%) 4 (13.3%)

Note: * < 0.05 = significant p-value. 
Abbreviation: LAD, left anterior descending.
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with stable patients having significantly better collat-
erals than unstable patients (Table 2).

Site of Occlusion and Collaterals
While comparing the level of LAD occlusion with grades 
of collateral, it was observed that 26 (68.4%) and 12 
(31.6%) patients each with proximal LAD occlusion had 
poor and rich collaterals, respectively, whereas 19 (86.4%) 
and 3 (13.6%) patients each with non-proximal LAD 
occlusion had poor and rich collaterals respectively. 
Therefore, comparatively, a greater number of patients 
with proximal LAD occlusion had rich collaterals as com-
pared to non-proximal occlusion; however, the results 
were not statistically significant (p=0.122). (Table 3)

Viable Myocardium
In the stable group, the percentage of viable myocar-
dium was seen in numerically higher number of patients 
with proximal LAD occlusion than the non-proximal 
LAD occlusion. However, the difference was not statis-
tically significant (p=0.060). Similarly, the percentage of 
non-viable myocardium and site of LAD occlusion also 
did not reveal any statistical significance (p=0.189). 
(Table 4) The results showed a trend towards signifi-
cance but did not meet the desired endpoints. This could 
be explained on the basis of the fact that only a small 
number (17/30) of patients in the hemodynamically 
stable (I) group underwent PET scan for viability assess-
ment. The viability assessment could not be done in the 
unstable group (II) as these patients underwent immedi-
ate coronary revascularisation after angiography.

Discussion
Anterior wall STEMI has been associated with worse 
short- and long-term outcomes compared to any other 
MI. Despite the usage of fibrinolytic, finding 
a completely occluded artery on angiography is not 
uncommon in our setting.18 Acute occlusion of LAD 
tends to cause hemodynamic deterioration, but some 
patients remain stable despite proximal occlusion. 
Whereas hemodynamically unstable STEMI patients 
often require urgent revascularisation, uncertainty 
exists regarding the opening of an occluded artery in 
a stable patient, especially after 24 hours of onset. 
Why patients with similar angiographic profiles vary 
vastly in terms of hemodynamic status remains to be 
answered. Although there are few studies on individual 
parameters associated with hemodynamic stability in 
acute STEMI, we could not find any published study 
correlating various clinical and angiographic para-
meters with presenting hemodynamic status in 
STEMI patients with total occlusion culprit vessel.

Accordingly, the present study evaluated various 
clinical parameters (like age, gender, diabetes mellitus, 
hypertension, smoking, troponin T level, LV dysfunc-
tion) and angiographic parameters (like the site of cor-
onary artery occlusion, grades of collateral and 
angiographic parameters) with the hemodynamic status 
of patients presenting with acute anterior wall STEMI 
and occluded LAD. Interestingly, we identified some 
factors reflecting hemodynamic stability/instability 
among these patients. Early identification of high-risk 

Table 3 Correlation Between Grade of Collaterals and Site of LAD Occlusion

Proximal LAD Occlusion (n=38) Non-Proximal LAD Occlusion (n=22) p-value

No/Poor collaterals (Grade 0,1,2) 26 (68.4%) 19 (86.4%) 0.122

Rich collaterals (Grade 3) 12 (31.6%) 3 (13.6%)

Abbreviation: LAD, left anterior descending.

Table 4 Correlation of Myocardial Viability with Site of LAD Occlusion

(n=17) Proximal LAD Occlusion (n= 8) Non-Proximal LAD Occlusion (n= 9) p-value

PET-Myocardial Viability (%)  

Mean ± SD

Viable 25.8 ± 11 12 ± 2 0.06

Non-viable 32.5 ± 11.35 19 ± 1.4 0.189

Abbreviations: PET, positron emission tomography; LAD, left anterior descending.
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features can guide treatment strategies, predict clinical 
course and outcomes, and reduce morbidity and mortal-
ity from the disease.

Clinical Parameters and Hemodynamic 
Stability
Diabetes Mellitus
Diabetes mellitus poses an increased risk of developing 
multivessel disease and hemodynamic instability. In 
a study by Lin et al, on 1676 patients with CAD, patients 
with diabetes had the highest rates of all-cause mortality 
and cardiovascular mortality (p<0.001).19 However, in 
the present study of patients with single-vessel disease, 
4 (13.3%) patients in the hemodynamically stable group 
and 12 (40%) patients in the hemodynamically unstable 
group had diabetes. More patients with diabetes mellitus 
developed hemodynamic instability with a statistically 
significant difference (p=0.020), signifying the effect of 
diabetes on hemodynamic status in STEMI patients even 
in the presence of single-vessel disease. Structural 
changes of microcirculation and endothelial dysfunction 
may be the contributory factors in patients with diabetes 
mellitus. On the other hand, the effect of diabetes on 
coronary collateral growth is controversial. In a study by 
Zbinden et al, the coronary collateral flow does not differ 
between diabetic and non-diabetic patients with stable 
CAD, although data in patients with ACS is limited.20 

Another reason for worse outcomes in patients with 
diabetes is the frequent presentation with atypical symp-
toms, leading to delays in treatment initiation.21

LV Dysfunction
A study by Klein et al reported a significant association 
between severe LV systolic dysfunction (EF<35%) and 
hemodynamic instability as compared to EF>35% 
(p<0.0001).10 In addition to being a strong predictor for 
hemodynamic instability in acute STEMI, LVEF of <35% 
is also associated with increased mortality.22 In our study, 
12 (40%) and 21 (70%) patients, respectively, in the 
hemodynamically stable and unstable group, had an ejec-
tion fraction of less than 35%. Further, a higher number of 
patients with severe LV systolic dysfunction were hemo-
dynamically unstable than the stable population, and the 
difference was statistically significant (p=0.02). Therefore, 
it can be concluded that the presence of severe left ven-
tricular systolic dysfunction is associated with hemody-
namic instability in anterior wall STEMI patients who 
have total occlusion of LAD.

Quantitative Troponin T Level
Troponin level in ACS may be markedly elevated, espe-
cially if associated with reduced left ventricular systolic 
function and hemodynamic instability. Additionally, higher 
Troponin T levels reflect higher mortality in such patients.23 

In a study by Ohman et al, elevated Troponin T level was 
strongly associated with 30-day mortality (p<0.001).24 

Similarly, in our study, elevated Troponin T level was 
associated with hemodynamic instability compared to the 
stable group, and the difference was statistically significant 
(p= <0.0001). Hence, our study reiterates that the degree of 
troponin elevation is linearly related to the amount of myo-
cardial damage and reflects presenting hemodynamics in 
anterior wall STEMI and a totally occluded LAD.

Age
In the present study, the mean age of presentation was 
51.07±13.78 years in the hemodynamically stable group 
and 55.47±11.69 years in the hemodynamically unstable 
group. Although advanced age has been associated with 
increased incidence of cardiogenic shock and subsequent 
mortality in some studies,4 our result did not show 
a statistically significant association between the age of 
the patients and hemodynamic stability (p-value= 0.188). 
This finding could be explained by the small sample size 
and inclusion of patients with single-vessel disease, which 
excludes most of the elderly.

Gender
Although a survey by Rosengren et al on 10,253 patients 
with ACS revealed a statistically higher number of men 
presented with STEMI as compared to women 
(p<0.0001),25 literature points to worse outcomes in 
females compared to men after STEMI, mainly due to 
delayed presentation, higher comorbidities, advanced age 
and also less utilization of reperfusion strategies.26 With 
73.3% men and 26.66% women, the results of our study 
corroborate the survey findings, but the correlation 
between gender and hemodynamic stability was not statis-
tically significant (p-value=0.243)

Smoking and Hypertension
Our study found no significant association between 
hemodynamic status at presentation and smoking 
(p-value =0.781) or history of hypertension (p-value 
=1.00) in anterior wall STEMI patients with totally 
occluded LAD.
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Angiographic Parameters and 
Hemodynamic Stability
Site of Total LAD Occlusion
Anterior wall STEMI caused by left-main occlusion or 
proximal LAD occlusion carries an increased risk of mor-
tality compared to mid- or distal LAD occlusion as it 
supplies a large area of the myocardium. Hemodynamic 
instability is directly proportional to the proximity of LAD 
occlusion.27 In our study, 20 (66.7%) patients had LAD 
occlusion in the proximal segment, and 10 (33.3%) 
patients had in the non-proximal segment in the hemody-
namically stable group, whereas LAD occlusion was prox-
imal in 18 (60%) patients and non-proximal in 12 (40%) 
patients in the hemodynamically unstable group. Overall, 
our data did not reveal a significant association between 
the site of total LAD occlusion and hemodynamic status (p 
value=0.592). Although theoretically, we expected 
a significant relationship between the site of LAD occlu-
sion and hemodynamic status, this study may not be con-
clusive due to the small sample size. The other 
hypothetical explanation may be the presence of better 
collaterals with proximal LAD occlusion, good enough to 
sustain viability and hemodynamic stability compared to 
the distil occlusion. However, a more extensive study is 
required to address the issue conclusively.

Grades of Collateral
Some pre-existing data suggest that in acute STEMI 
patients with significant coronary artery occlusion, the 
presence of collateral circulation provides hemodynamic 
stability as compared to the absence of collaterals.12 Out 
of 30 patients in our hemodynamically stable group, 11 
(36.7%) had rich collaterals, and 19 (63.3%) had no/poor 
collaterals on coronary angiography. On the other hand, in 
the hemodynamically unstable group, only 4 (13.3%) 
patients had rich collaterals, and 26 (86.7%) had no/poor 
collaterals, and the overall difference was statistically sig-
nificant (p value=0.037). Thus, the presence of better 
collateral supply to the culprit artery sustains better hemo-
dynamically stability during acute occlusion than the ones 
with inadequate collateral supply. In one similar study 
done by Wang et al, even the mortality was lower in 
patients with collateral circulation as compared to those 
without collateral circulation (1% vs 8%, P =0.049).28

Myocardial Viability and Site of Total LAD Occlusion
In a study by Fukai et al, it was found that the presence of 
coronary collaterals contributes to minimize the infarct size 

and predict the presence of viable myocardium in patients with 
myocardial infarction.29 In contrast, another study by Dong 
et al found no significant correlation was found between the 
severity and the extent of perfusion defect, viability of the 
myocardium as well as the grade of collateral circulation. 
Thus, collaterals on angiography do not seem to be an effective 
way to predict the viability of the myocardium.30 Due to the 
limited number of patients with an assessment of myocardial 
viability having collateral circulation, a meaningful analysis 
was not possible in our study. Instead, we compared myocar-
dial viability with the site (proximal and non-proximal) of 
occlusion and found a numerically higher amount of viable 
myocardium with the proximal site of occlusion (mean of 25.8 
±11%) as compared to non-proximal occlusion (mean of 12.0 
±2.0%); however, it did not reach statistical significance 
(p-value=0.060). Similarly, the percentage of non-viable myo-
cardium with a mean of 32.50±11.35 with proximal occlusion 
and a mean of 19.0±1.41 with non-proximal occlusion did not 
reveal any statistical significance (p value=0.189). The 
observed numerical difference in the percentage of viable or 
non-viable myocardium, although not significant, may be 
hypothetically due to the availability of more sites for collateral 
circulation in proximal than non-proximal occlusion. Possibly 
patients with proximal occlusion and rich collaterals tend to 
retain more viable myocardium than distal occlusion. 
Similarly, patients with proximal occlusion and poor collat-
erals suffer more non-viable myocardium than distal LAD 
occlusion. However, our study does not provide a statistically 
significant association between the site of total LAD occlusion 
and myocardial viability. A larger study is required to support 
this assumption.

Limitations
This is a single-centre observational study with a small 
sample size. Further, its results are limited to STEMI 
patients with complete occlusion of culprit vessel and 
may not be generalizable to all populations. Furthermore, 
only half of the patients in the hemodynamically stable 
group underwent PET for viability assessment because of 
logistic reasons. Also, a multivariate regression analysis 
could not be performed to evaluate the role of confounding 
factors on the final results. Finally, as ours is a tertiary care 
referral institute, we cannot rule out the selection bias with 
more unstable patients being referred to us. A more exten-
sive study with a post-hoc sample size calculation to over-
come the above limitations is required to obtain 
a conclusive evidence.

Integrated Blood Pressure Control 2021:14                                                                                      https://doi.org/10.2147/IBPC.S315050                                                                                                                                                                                                                       

DovePress                                                                                                                          
95

Dovepress                                                                                                                                                            Otaal et al

https://www.dovepress.com
https://www.dovepress.com


Conclusions
The present study showed that diabetes, severe LV systolic 
dysfunction, elevated Troponin T level, and poor collater-
alization are more commonly associated with hemody-
namic instability, whereas the presence of better 
collaterals predicted hemodynamic stability in the anterior 
wall STEMI patients with total occlusion of LAD. We 
found no significant association between age of the 
patient, gender, smoking, hypertension, site of total LAD 
occlusion, and hemodynamic status. Furthermore, despite 
a favourable trend, no significant association was observed 
between the myocardial viability and site of LAD 
occlusion.
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