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ABSTRACT 
Background: There is variable functional recovery following coronary revascularization in patients with ischemic left ventricular 
dysfunction. The degree of myocardial fibrosis could affect the recovery of myocardial function following restoration of coronary 
blood flow. 
Objective: To determine the predictive role of myocardial fibrosis severity in functional recovery following coronary 
revascularization. 
Methods: This was a prospective observational cohort study of 120 patients with obstructive coronary artery disease and left 
ventricular ejection fraction of 45% or lower undergoing percutaneous coronary intervention and/or coronary artery bypass 
surgery from January 2022 to March 2023. Pre-revascularisation cardiovascular magnetic resonance (CMR) with late 
gadolinium enhancement (LGE) was performed. Fibrosis was classified as mild, moderate and severe. The criterion for 
functional recovery was an absolute improvement of ≥ 5% in LVEF at 6 months. 
Results: Functional recovery occurred in 66 patients (55.0%). There was a recovery rate of 80.0% in mild fibrosis, 57.8% in 
moderate fibrosis and 22.9% in severe fibrosis (P<0.001). Mean ejection fraction improvement was 9.0±5.1, 5.6±5.0, and 
1.6±4.3 percentage points, respectively. The adjusted odds of recovery decreased by 40% for every 5% increase in fibrosis 
burden (adjusted odds ratio 0.60, 95% confidence interval 0.48–0.75, p<0.001). Better functional recovery was also 
independently related to complete revascularization. 
Conclusion: The severity of myocardial fibrosis was an independent predictor of functional recovery after coronary 
revascularization. Preprocedural fibrosis assessment may enhance prognostic evaluation, patient counselling and post-
revascularization management. 
Keywords: myocardial fibrosis; coronary revascularization; functional recovery; late gadolinium enhancement; ischemic 
cardiomyopathy. 

 
INTRODUCTION 
Coronary artery disease is one of the most prevalent causes of left 
ventricular systolic dysfunction and heart failure globally1. 
Myocardial ischemia, when present, can cause a variety of 
myocardial structural and functional changes from reversible 
abnormalities of myocardial function to permanent myocardial 
injury. Coronary revascularization by either PCI or CABG can 
restore myocardial blood supply, alleviate ischemic symptoms, and 
improve myocardial performance in patients with ischemic 
ventricular dysfunction. But for the patients who have successful 
revascularization, the extent of functional recovery is very 
variable2,3. 
 In ischemic myocardium, those that fail to contract do not 
necessarily mean irreversible tissue damage4. Ventricular 
dysfunction may persist for a long time as a result of myocardial 
stunning or myocardial hibernation even though the ventricular 
myocardium is viable. This myocardium may recover and resume 
contraction when a sufficient amount of blood flow is re-
established5. However, fibrotic tissue does not possess normal 
contractile function and the myocardial tissue replaced by fibrosis 
has limited ability to recover function. Thus, the relative amounts of 
viable and irreversible scar might contribute to the degree of 
improvement of the ventricle after revascularization6. 
 Myocardial fibrosis is a reparative process in response to 
ischemic injury and cardiomyocyte necrosis7. Extracellular tissue 
accumulating with collagen-rich proteins leads to ventricular 
remodelling, affects electrical conduction, reduces regional 
contraction (dyssynchrony) and produces changes in ventricular 
compliance8. Increased fibrosis severity might thus be linked to 
ongoing systolic dysfunction despite technically successful  
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restoration of coronary blood flow. Patients with extensive fibrosis 
may also continue to have an elevated risk for progression of heart 
failure, ventricular arrhythmias and poor cardiovascular outcomes9. 
 Late gadolinium enhancement cardiovascular magnetic 
resonance has become a valuable non-invasive tool for the 
characterization of myocardial tissue and for the identification and 
quantification of ischemic scar in terms of location, extent and 
transmural severity10. Gadolinium contrast is taken up in regions of 
increased extracellular space, and hence can differentiate fibrotic 
myocardium from viable myocardium. Post-revascularization 
recovery is inversely related to the transmural extent of 
enhancement in a dysfunctional myocardial segment. Sege-ments 
with no or minimal enhancement tend to have more potential for 
contractile improvement, while segments with almost complete 
fibrosis have less potential to improve11,12. 
 Myocardial viability is being traditionally assessed prior to 
revascularization, but the concept of myocardium as viable or non-
viable is too simplistic to capture the complexity of ventricular 
recovery. Total fibrosis burden, distribution of scar, number of 
dysfunctional but viable segments, baseline ventricular 
remodelling, completeness of revascularization and duration of 
ischemic dysfunction are all factors that affect global improvement 
of left ventricular function. Thus, quantitative assessment of 
fibrosis severity may be more useful than a binary viability 
assessment alone13,14. 
 Accurate prediction of functional recovery has important 
clinical implications. It might be useful for personalized counseling 
of patients, directing their expectations of EF recovery, and for 
selecting patients who need early optimization of heart failure 
treatment after revascularization15. An assessment of fibrosis may 
also be useful for clinicians to understand the lack of postoperative 
improvement and to monitor patients with more advanced 
structural myocardial damage. However, the fibrosis results should 
not be the only consideration when deciding whether to perform 
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revascularization; symptoms, coronary anatomy, ischemic burden, 
procedural feasibility, and the overall clinical benefit of 
revascularization need to be considered16. 
 Although the use of cardiovascular magnetic resonance has 
increased, the evidence linking the total myocardial fibrosis burden 
to global ventricular recovery is heterogeneous, especially, in 
patients with different revascularization approaches. Additional 
studies should be performed to assess if the fibrosis burden prior 
to the procedure can, on its own, predict improvement in left 
ventricle function after restoration of coronary blood flow. Thus, the 
purpose of the current study was to evaluate the predictive value of 
the severity of myocardial fibrosis in functional recovery after 
coronary revascularization. The hypothesis was that burden of 
myocardial fibrosis would be progressively inversely correlated 
with the likelihood of clinically significant improvement in left 
ventricular systolic function17-20. 
 
MATERIALS AND METHODS 
This prospective observational cohort study was conducted jointly 
at the Department of Cardiology, Peshawar Institute of Cardiology, 
Peshawar, Pakistan, and the Department of Cardiology, 
Muhammad Medical College, Peshawar, Pakistan, from January 
2022 to March 2023. One hundred twenty consecutive patients 
with ischemic left ventricular dysfunction undergoing coronary 
revascularization (either coronary artery bypass grafting or 
coronary artery percutaneous coronary intervention [PCI]). The 
participants were selected by the non-probability consecutive 
sampling technique after receiving written informed consent. 
 The inclusion criteria were patients 18–80 years of age with 
a left ventricular ejection fraction (LVEF) of 45% or less, and 
angiographically documented obstructive coronary artery disease 
(CAD) and at least one dysfunctional myocardial territory supplied 
by a significantly stenosed coronary artery. Patients were only 
selected if they were judged to be appropriate for coronary 
revascularization after consultation with the treating cardiac 
surgery and cardiology teams. Patients were excluded who had 
suffered from acute myocardial infarction in the previous four 
weeks, primary non-ischemic cardiomyopathy, severe valvular 
heart disease, congenital heart disease, persistent uncontrolled 
arrhythmia, advanced chronic kidney disease, contraindications to 
cardiovascular magnetic resonance imaging, previous coronary 
revascularization in the last six months, pregnancy, and incomplete 
imaging data. 
 A structured data collection form was used to document 
baseline demographic and clinical data such as age, sex, body 
mass index, smoking, hypertension, diabetes mellitus, 
dyslipidaemia, history of myocardial infarction, New York Heart 
Association functional class and medication history. Pre-
revascularization routine laboratory investigations, transthoracic 
echocardiography, 12-lead electrocardiography, and coronary 
angiography were performed. The extent and severity of the 
coronary artery disease, the number of diseased arteries and the 
planned revascularization approach were recorded. 
 Pre-revascularisation TTE was performed using a 
standardised imaging protocol. LVEDV, LVEF, and LVESV were 
obtained from the apical 2 chamber and 4 chamber views using 
the modified biplane Simpson method. Standard 17-segment left 
ventricular model was used for evaluation of regional wall-motion 
abnormalities. All measurements were carried out by experienced 
cardiologists blinded to the cardiovascular magnetic resonance 
results. 
 Within two weeks before revascularization, MRI with a 1.5-T 
magnetic resonance scanner was done. Electrocardiographically 
gated cine images were obtained in conventional long-axis planes 
and 3 mm thick contiguous short-axis planes from the left 
ventricular (LV) apex to the mitral valve. Late gadolinium-
enhancement images were acquired about 10-15 minutes after 
injection of a gadolinium containing contrast agent (0.1-0.2 
mmol/kg, intravenously) with an inversion-recovery sequence 
optimized to null the signal from normal myocardium. 

 Myocardial fibrosis was detected as an area of LGE in an 
ischemic pattern. On serial short axis images, endocardial and 
epicardial borders were manually traced. The fibrotic myocardial 
mass was measured and presented as a percentage of the total 
left ventricular myocardial mass. Patients were classified into three 
groups according to the extent of fibrosis: mild fibrosis (scar 
burden <10%), moderate fibrosis (scar burden 10%-20%), and 
severe fibrosis (scar burden >20% of left ventricular myocardial 
mass). 
 For regional analysis the transmural extent of fibrosis was 
scored as 0, 1-25, 26-50, 51-75 or >75% of the myocardial wall 
thickness for each dysfunctional myocardial segment. Segments 
with fibrosis of 50% or less were deemed to have greater viability, 
while segments with fibrosis > 50% had limited recovery potential. 
Two experienced observers blinded to follow-up functional 
outcome independently analysed the MRIs. All differences were 
settled by consensus. 
 The treating heart team determined which procedure to 
perform (percutaneous coronary intervention or coronary artery 
bypass grafting) based on the coronary anatomy and the patient's 
clinical state, procedural risk, technical feasibility, and preference. 
Percutaneous coronary intervention was done with conventional 
angioplasty and stenting. CABG was performed using standard 
surgical techniques, using artery or vein grafts as clinically 
indicated. Revascularization was deemed to be complete when all 
major coronary vessels with significant stenosis feeding 
dysfunctional but potentially viable myocardial territory were 
successfully treated. All patients received ongoing and optimized 
treatment for coronary artery disease and heart failure guided by 
the latest guidelines. 
 The subjects were followed for 6 months after coronary 
revascularization. At the end of follow-up clinical assessment and 
repeat transthoracic echocardiography were conducted with the 
same imaging protocol applied at baseline. Functional recovery 
was achieved if there was an absolute improvement of ≥5% in 
LVEF from the preprocedural value. Secondary endpoints were: 
change in left ventricular end-systolic volume, improvement in 
regional wall motion, and improvement of at least one New York 
Heart Association functional class. 
 The association between baseline myocardial fibrosis 
severity and functional recovery at 6 months was the primary study 
outcome. The secondary outcomes were the association between 
fibrosis transmurality and regional wall-motion recovery, changes 
in ventricular volumes, symptomatic improvement and identification 
of independent predictors of functional recovery after coronary 
revascularization. 
 IBM SPSS Statistics, version 26.0 was used to analyse the 
data. For continuous variables, data were expressed as mean and 
standard deviation (SD) or median and interquartile range (IQR) 
depending on the distribution. Categorical variables were 
presented as frequencies and percentages. The independent-
samples t-test, one-way analysis of variance, Mann–Whitney U 
test, or Kruskal–Wallis test was used for continuous variables, as 
appropriate. Chi-square or Fisher exact test was used to compare 
categorical variables. The paired-samples t-test or the paired 
Wilcoxon signed-rank test was used for comparison of the paired 
measurements obtained before and after revascularization. 
 Multivariable logistic regression analysis was used to 
determine the independent predictors of functional recovery. The 
adjusted model included variables with a P value < 0.10 on 
univariable analysis, as well as clinically relevant variables. The 
results of this study were presented as odds ratio with 95% 
confidence interval. To assess the ability of myocardial fibrosis 
burden to predict failure of functional recovery and to define an 
optimal fibrosis threshold, receiver operating characteristic curve 
analysis was performed. Statistically significant p-values were set 
at < 0.05, two sided. 
 The study protocol was approved by the due institutional 
ethics committee. All participants provided written informed 
consent and confidentiality of patient information was respected. 
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The study was carried out according to the ethical principles of the 
Declaration of Helsinki. 
 
RESULTS 
A total of 120 patients with ischemic left ventricular dysfunction 
underwent coronary revascularization and completed the six-
month follow-up assessment. The average age of the participants 
was 61.2±9.0 years. The study included 90 men (75.0%) and 30 
women (25.0%). 82 (68.3%) had hypertension, 54 (45.0%) had 
diabetes mellitus and 73 (60.8%) had a previous myocardial 
infarction. Of these, 68 patients (56.7%) had coronary artery 
bypass grafting and 52 patients (43.3%) had percutaneous 
coronary intervention. 
 With CMR, 40 patients had mild myocardial fibrosis, 45 had 
moderate, and 35 had severe fibrosis. There were no significant 
differences in age or proportion of diabetes mellitus, prior 
myocardial infarction, or three vessel coronary artery disease 
between severe fibrosis and non-severe fibrosis patients. There 
were no differences in the baseline left ventricle ejection fraction 
between the three groups. As shown in Table 1, mean myocardial 
fibrosis burden was significantly higher in the moderate group 
(14.8±3.1%) compared with the mild group (6.5±2.0%) and in the 
severe group (27.4±6.2%) compared with the moderate (p<0.001). 
 Left ventricular ejection fraction improved from a mean of 
36.0±6.2% before revascularization to 41.6±8.1% after 
revascularization (p<0.001) at 6 months. Overall, 66 patients 
(55.0%) had functional recovery, defined as an absolute 
improvement of ≥ 5% in left ventricular ejection fraction. 
 Functional recovery occurred in 32 of 40 patients with mild 
fibrosis (80.0%), 26 of 45 patients with moderate fibrosis (57.8%), 
and 8 of 35 patients with severe fibrosis (22.9%). Statistically 
significant difference was noted between the three fibrosis groups 
(p<0.001). Mean absolute improvement in LVEF was inversely 
related to the extent of fibrosis as listed in Table 2. 
 Mild fibrosis patients had the highest mean decrease in left 
ventricular end-systolic volume index (LVESVi) of 18.1±12.2 
mL/m². The corresponding reductions were 10.7±11.3 mL/m² in the 
moderate-fibrosis group and 3.4±9.7 mL/m² in the severe-fibrosis 
group (p<0.001). Progressive decrease in the frequency of 
improvement in global longitudinal strain and New York Heart 
Association functional class with progressive myocardial fibrosis 
severity was noted, as summarized in Table 2. 

 The mean myocardial fibrosis burden was significantly lower 
in patients who had functional recovery compared with those who 
did not (11.2±6.8% versus 21.4±8.5%, respectively; p<0.001). 
Fewer myocardial segments with fibrosis that involved ≥ 50% of 
the ventricular wall thickness were also related to functional 
recovery. 
 There was a graded inverse relationship between the extent 
of fibrosis in the transmural area and regional wall-motion 
recovery. The recovery rates were 75.8% for the dysfunctional 
segments without late gadolinium enhancement, 63.5% for 1–25% 
transmural fibrosis, 42.7% for 26–50% fibrosis, 18.3% for 51–75% 
fibrosis, and 6.5% for fibrosis covering >75% of the myocardial wall 
thickness (P for trend <0.001). 
 In univariable analysis, functional recovery was associated 
with lower myocardial fibrosis burden, complete coronary 
revascularization, lower baseline left ventricular end-systolic 
volume index, absence of diabetes mellitus, and fewer segments 
with more than 50% transmural fibrosis. 
 In the multivariable logistic regression analysis, myocardial 
fibrosis burden was the most powerful independent predictor of 
functional recovery. For every 5% increase in fibrosis burden, there 
was a 40% decreased adjusted likelihood of functional recovery. 
Complete coronary revascularization was associated with greater 
likelihood of recovery, while a greater baseline LVESVI was 
associated with lower likelihood of recovery, as shown in Table 3. 
 After accounting for other clinical and imaging variables, 
age, diabetes mellitus, baseline LVEF, and type of coronary 
revascularization were not independently associated with 
functional recovery. 
 Total myocardial fibrosis burden showed good discriminatory 
ability for failure of functional recovery in the receiver operating 
characteristic curve analysis. The area under the curve was 0.84, 
with a 95% confidence interval of 0.77–0.91 (p<0.001). Myocardial 
fibrosis burden greater than 18.0% had a sensitivity of 78.0% and 
specificity of 79.2% to predict failure of functional recovery. 
 There was a reverse correlation between severity of 
myocardial fibrosis and functional recovery after coronary 
revascularization. The patients with mild fibrosis had the most 
improvement in ventricular function and reverse remodelling, while 
patients with severe fibrosis had minimal improvement in function. 
 

 
Table 1. Baseline characteristics according to myocardial fibrosis severity 
Characteristic Mild fibrosis (n=40) Moderate fibrosis (n=45) Severe fibrosis (n=35) Total (n=120) p-value 
Age, years 59.6±8.8 61.3±9.1 63.2±8.7 61.2±9.0 0.19 
Male sex 28 (70.0%) 34 (75.6%) 28 (80.0%) 90 (75.0%) 0.61 
Female sex 12 (30.0%) 11 (24.4%) 7 (20.0%) 30 (25.0%) 0.61 
Hypertension 24 (60.0%) 31 (68.9%) 27 (77.1%) 82 (68.3%) 0.28 
Diabetes mellitus 14 (35.0%) 20 (44.4%) 20 (57.1%) 54 (45.0%) 0.15 
Current smoking 20 (50.0%) 24 (53.3%) 20 (57.1%) 64 (53.3%) 0.82 
Previous myocardial infarction 19 (47.5%) 28 (62.2%) 26 (74.3%) 73 (60.8%) 0.06 
Three-vessel coronary disease 20 (50.0%) 28 (62.2%) 26 (74.3%) 74 (61.7%) 0.09 
Baseline left ventricular ejection fraction, % 36.8±6.1 35.9±6.4 35.1±6.2 36.0±6.2 0.42 
Baseline left ventricular end-systolic volume index, 
mL/m² 

68.9±17.5 72.8±18.9 76.4±20.1 72.6±18.9 0.23 

Myocardial fibrosis burden, % 6.5±2.0 14.8±3.1 27.4±6.2 15.8±9.2 <0.001 
Coronary artery bypass grafting 21 (52.5%) 25 (55.6%) 22 (62.9%) 68 (56.7%) 0.65 
Percutaneous coronary intervention 19 (47.5%) 20 (44.4%) 13 (37.1%) 52 (43.3%) 0.65 
Complete coronary revascularization 34 (85.0%) 35 (77.8%) 24 (68.6%) 93 (77.5%) 0.23 

 
Table 2. Functional outcomes six months after coronary revascularization 
Outcome Mild fibrosis (n=40) Moderate fibrosis (n=45) Severe fibrosis (n=35) Total (n=120) p-value 
Follow-up left ventricular ejection fraction, % 45.8±7.0 41.5±7.2 36.7±6.5 41.6±8.1 <0.001 
Absolute change in left ventricular ejection fraction, 
percentage points 

9.0±5.1 5.6±5.0 1.6±4.3 5.7±5.6 <0.001 

Functional recovery 32 (80.0%) 26 (57.8%) 8 (22.9%) 66 (55.0%) <0.001 
Reduction in left ventricular end-systolic volume 
index, mL/m² 

18.1±12.2 10.7±11.3 3.4±9.7 11.0±12.4 <0.001 

Improvement in global longitudinal strain, 
percentage points 

3.6±2.1 2.2±1.9 0.7±1.6 2.2±2.2 <0.001 

Improvement of at least one New York Heart 
Association functional class 

30 (75.0%) 29 (64.4%) 13 (37.1%) 72 (60.0%) 0.003 
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Table 3. Predictors of functional recovery following coronary revascularization 
Variable Unadjusted odds ratio (95% 

confidence interval) 
p-value Adjusted odds ratio (95% 

confidence interval) 
p-value 

Myocardial fibrosis burden, per 5% increase 0.56 (0.46–0.69) <0.001 0.60 (0.48–0.75) <0.001 
Complete coronary revascularization 3.10 (1.38–6.98) 0.006 2.54 (1.10–5.88) 0.029 
Baseline left ventricular end-systolic volume index, per 5 mL/m² increase 0.86 (0.78–0.95) 0.003 0.89 (0.80–0.99) 0.038 
Diabetes mellitus 0.55 (0.27–1.12) 0.10 0.73 (0.33–1.61) 0.44 
Baseline left ventricular ejection fraction, per 1% increase 1.07 (1.00–1.14) 0.06 1.05 (0.98–1.13) 0.18 
Coronary artery bypass grafting compared with percutaneous coronary 
intervention 

1.28 (0.63–2.62) 0.49 1.18 (0.52–2.68) 0.69 

Age, per one-year increase 0.96 (0.92–1.01) 0.11 0.97 (0.92–1.02) 0.23 

 
DISCUSSION 
The current study revealed a strong association between the 
severity of myocardial fibrosis and functional recovery after 
coronary revascularization1. At 6 months, patients with mild fibrosis 
had the largest increase in LVEF, decrease in LVESV, 
improvement in myocardial strain, and improved functional status. 
However, those with higher fibrosis levels had significantly lower 
functional recovery rates despite successful coronary 
revascularization. These results suggest that the magnitude of 
myocardial damage that is not reversible prior to treatment is 
important in determining the degree of improvement in the 
ventricles following restoration of coronary blood flow2,3. 
 The biological distinction between viable and non-viable 
myocardium is in line with the observed relationship4. Myocardial 
dysfunction can occur due to stunning or hibernation, where the 
myocardial cells are still alive but have reduced contractility due to 
acute or chronic blood supply dysfunction5. This myocardium may 
recover function if sufficient perfusion is recovered. In fibrotic 
myocardium, however, there is a higher percentage of collagen 
rich scar tissue and fewer functioning cardiomyocytes. Thus, 
fibrosis increases the amount of myocardial tissue that is non-
recoverable and decreases the potential of improvement in 
regional and global ventricular performance6. 
 There was a progressive decrease in functional recovery in 
the mild, moderate, and severe fibrosis groups7. This is clinically 
relevant as it indicates that the presence or absence of fibrosis 
should not be the only way to interpret fibrosis burden8. Moderate 
fibrosis showed an intermediate response, meaning some recovery 
could be possible if there is some remaining viable myocardial 
tissue. Thus, quantitative measurement of fibrosis severity can be 
more informative than just a binary classification of myocardial 
viability for prognosis9. 
 The results of the sub-regional analyses confirmed the 
general results. The wall-motion recovery rate was highest in the 
myocardial segments without LGE or with limited transmural 
fibrosis10. By contrast, segments where fibrosis accounted for ≥ 
50% of the myocardial wall showed significantly depressed 
recovery rates. In extensive transmural scarring, there is significant 
structural damage and it is unlikely that blood flow restoration will 
restore a normal contraction. Thus, an evaluation of total scar 
burden along with the transmural extent of fibrosis may aid in the 
prediction of the extent of post-revascularization ventricular 
response11,12. 
 Complete coronary revascularization was also independently 
associated with functional improvement13. This discovery 
emphasizes that even preserved myocardial viability is not enough 
to recuperate if the blood flow to the involved myocardial territory is 
not effectively restored. Unattended major coronary stenoses can 
leave unprotected myocardial tissue vulnerable to chronic ischemia 
and limit improvement. Therefore, the degree of functional 
recovery may be dependent on the interplay of the myocardial 
tissue properties, completeness of revascularization, the initial 
ventricular remodelling and the subsequent medical 
management14. 
 Other clinical parameters and fibrosis burden were used for 
adjustment and the type of revascularization was not 
independently associated with the functional recovery15. This 
indicates that it is more important what happens to the heart 
muscle than whether the revascularization is performed with 

coronary artery bypass surgery or percutaneous coronary 
intervention. With sufficient restoration of adequate perfusion to 
viable myocardium, both methods can yield significant 
improvement. Therefore, the choice of revascularization strategy 
should continue to be driven by coronary anatomy and disease 
complexity, procedural risk, associated conditions, and 
multidisciplinary clinical judgment16. 
 Lower likelihood of recovery was associated with a higher 
baseline left ventricular end-systolic volume index. An advanced 
ventricular dilatation probably indicates a long-standing ischemic 
injury, loss of contractile tissue and an established adverse 
remodelling process17. Even if coronary blood flow can be 
restored, if the enlargement is severe, it may not be possible for 
the myocardium to recover to normal structure and function. This 
finding reinforces the importance of early assessment and 
intervention to prevent widespread, irreversible remodelling18. 
 While patients with severe fibrosis showed limited 
improvement in EF, extensive fibrosis should not be considered an 
absolute contraindication for revascularization. Treatment may 
have functional recovery as one possible outcome19. Despite this, 
revascularization can still alleviate angina, prevent the recurrence 
of ischemia, preserve the remaining viable myocardium, improve 
exercise tolerance and prevent further deterioration. Therefore, the 
assessment of fibrosis should be used to guide expectations and 
counseling and not to exclude a patient from treatment20. 
 The results have clinical implications for clinical decision 
making. Preprocedural cardiovascular magnetic resonance could 
be used to identify patients who are likely to benefit from 
ventricular recovery and those who are less likely to1-5. Patients 
with mild fibrosis might be informed of a good likelihood for 
functional improvement; patients with severe fibrosis should be 
given realistic information about the likelihood of persistent 
ventricular dysfunction. For patients with extensive fibrosis, closer 
follow-up, aggressive optimization of heart failure therapy, rhythm 
monitoring and evaluation for device therapy when indicated may 
also be required6-10. 
 The present study has a number of drawbacks. It was 
carried out at 2 centres in the same geographical area; this may 
limit the generalisability of the findings11-15. Unmeasured clinical 
factors may have impacted outcomes, and the observational 
design did not permit random assignment of the revascularization 
strategy. Sample size was modest and follow-up was only 6 
months and therefore may not reflect delayed ventricular recovery 
or long-term clinical events. Further, variations in image 
interpretation and fibrosis measurement could have led to 
variability. Nevertheless, the correlation between greater fibrosis 
severity and lower functional recovery suggests the clinical 
importance of preprocedural myocardial tissue assessment16-20. 
 
CONCLUSION 
The severity of myocardial fibrosis was one of the key factors in 
the functional recovery after coronary revascularization. Patients 
with mild fibrosis had the best recovery of left ventricle function and 
reverse remodelling, and those with severe fibrosis had a 
significantly diminished chance of recovery. Pre-revascularisation 
quantitative assessment of myocardial fibrosis could help in better 
prognostic evaluation, patient counselling and post-
revascularisation management. But these fibrosis results must be 



Myocardial Fibrosis Predicting Functional Recovery 

 
1006   P J M H S  Vol. 18, No. 01, January, 2024 

taken in the context of coronary anatomy, ventricular remodelling, 
completeness of revascularization, clinical picture and symptoms. 
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