h\ Int ] Cardiovasc Pract. 2025 June;10(1): €159763 https://doi.org/10.5812/intjcardiovascpract-159763

Research Article

Published Online: 2025 March 30

Correlation of LVEDP with Severity of Coronary Artery Involvement in
Patients Referred to Modarres Hospital with Coronary Artery Disease

Morteza Safi ', Fariba Bayat (! !, Latif Gachkar () 2, Mohammad Reza Shahri®""

! cardiovascular Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2 Infectious Disease and Tropical Medicine Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

*CorrespundingAuthor: Cardiovascular Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran. Email: mrs.xoy@gmail.com

Received: 25 January, 2025; Accepted: 10 March, 2025

-
Abstract

Background: Diastolic dysfunction due to ischemia leads to heart failure and significantly affects hospitalization rates and
mortality. Non-invasive evaluation of left ventricular end-diastolic pressure (LVEDP) provides crucial data about left ventricular
diastolic function.

Objectives: This study aimed to investigate the correlation between the severity of coronary artery involvement and LVEDP
parameters.

Methods: In this descriptive study, 90 patients referred to Modarres Hospital with a diagnosis of coronary artery disease (CAD)
were evaluated for LVEDP parameters using echocardiography and angiography. The presence and severity of CAD were
determined by cardiac catheterization and the Gensini score. After collecting patient clinical data, the correlation between the
Gensini score and LVEDP was examined.

Results: The findings of the present study revealed a direct, weak, and significant correlation between LVEDP assessed by
echocardiography and the Gensini score. There was also a significant, direct, and weak correlation between LVEDP assessed by
angiography and the Gensini score. Additionally, a direct and strong correlation was observed between LVEDP assessed by
echocardiography and angiography.

Conclusions: The present study demonstrated that LVEDP is significantly associated with the severity and extent of CAD. The
LVEDP can be assessed non-invasively by echocardiography before and after percutaneous coronary intervention (PCI) without

~
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additional complications, and can therefore be used to rapidly assess improvements in diastolic function.

Keywords: Coronary Artery Disease, Diastolic Dysfunction, Echocardiography, LVEDP

J

1. Background

Coronary artery disease (CAD) is the leading cause of
mortality globally, resulting from several subsequent
issues such as hemodynamic problems or ventricular
dysfunction (1). Coronary artery disease affects left
ventricular (LV) systolic and diastolic function, leading
to high LV filling pressures. Validating and comparing
the correlation of CAD with different LV filling pressure
waveforms may be helpful in the prognosis, diagnosis,
and treatment of CAD (2). Diastolic dysfunction leads to
ineffective emptying of the left atrium and filling of the
left ventricle, reducing the ability to increase cardiac
output, increasing pulmonary pressure, and resulting in
symptoms of heart failure (3). Diastolic dysfunction
significantly affects mortality and hospitalization and

contributes to the development of heart failure,
hospitalization, and death (4, 5). Compared to systolic
function, diastolic function has a longer recovery period
and is more susceptible to ischemia (6).

Non-invasive assessment of LV diastolic function by
left ventricular end-diastolic pressure (LVEDP) using
transmitral doppler echocardiography and tissue
doppler imaging provides clinicians with important
information about LV diastolic function. However, both
methods have relatively low sensitivity and specificity
(7).

In individuals with CAD, evaluating LVEDP provides
an assessment of hemodynamic status and helps guide
appropriate management and therapeutic
interventions (8). This parameter is assessed using
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various techniques, including invasive (cardiac
catheterization) and non-invasive (echocardiography)
approaches (9, 10). The main advantage of doppler
echocardiography assessments is their ability to non-
invasively calculate hemodynamic parameters. In this
regard, the calculation of LVEDP, which includes early
diastolic parameters, has been proposed (11). Abnormal
LV diastolic filling, as assessed by transthoracic
echocardiography (TTE), is associated with a worse
prognosis (12, 13). Elevated LVEDP and abnormal LV
relaxation have been observed in patients who
underwent invasive evaluation for flow-limiting
coronary artery stenosis (14, 15). To date, the correlation
of non-invasively measured CAD with LVEDP has not
been well evaluated. Increased ischemic load delays
diastolic filling independently of clinical variables and
ejection fraction (EF) (16). Indeed, subclinical
atherosclerosis might induce subclinical ischemia,
resulting in diastolic filling abnormalities (17, 18). It has
been proposed that hypertrophy and thickening of the
LV wall play a compensatory role in LV function
preservation. On the other hand, diastolic dysfunction
might be a non-anginal manifestation of CAD. Therefore,
CAD may be a false target for treatment in patients with
elevated LVEDP and consequent dyspnea (18).

2. Objectives

Therefore, our study aimed to examine the
correlation between the severity of coronary artery
involvement and LVEDP parameters, which may
improve the understanding of the pathophysiological
relationship between CAD and diastolic dysfunction.

3.Methods

In the present descriptive cross-sectional study, 90
patients were consecutively selected from those
diagnosed with CAD and referred to the heart
department or clinic of Modarres Hospital, Tehran, Iran,
for angiography in 2023. Inclusion criteria included a
diagnosis of CAD, indication for angiography, age over 18
years, and willingness to participate in the study.
Patients with a history of acute myocardial infarction,
congestive heart failure, hypertrophic cardiomyopathy,
left ventricular hypertrophy (LVH) more severe than
mild, valvular heart disease more severe than moderate,
and congenital heart disease were excluded from the
investigation. The study was approved by the Ethics
Committee of Shahid Beheshti University of Medical
Sciences (IR.SBMU.RETECH.REC.1402.441). The LVEDP
assessment was performed using echocardiography and
angiography. Echocardiographic assessment was

conducted by a cardiologist and professor of
echocardiography. The presence and severity of CAD
were determined by an interventional specialist using
cardiac catheterization. Additionally, demographic
information was collected based on medical history
after obtaining patient consent. Therefore, the data
collection technique was observational.

3.1. Coronary Angiography

The CAD was assessed by coronary angiography (CAG)
based on the maximum lumen stenosis and was defined
as the presence of at least one stenosis of 50% or more in
at least one of the 15 coronary segments of the three
main coronary arteries (19).

3.2. Gensini Score

The severity of CAD was evaluated using the Gensini
score (20). The Gensini score was calculated by assigning
a severity score to each coronary stenosis based on the
degree of lumen stenosis and its significance. A
reduction in lumen diameter of 25%, 50%, 75%, 90%, and
99%, as well as complete occlusion, were scored as 1, 2, 4,
8, 16, and 32, respectively. Each main vascular segment
was assigned a coefficient based on the functional
importance of the myocardial region, including a
coefficient of 5 for the left main (LM) artery, 2.5 for the
proximal segment of the left anterior descending (LAD)
artery, 2.5 for the proximal segment of the left
circumflex (LCX) artery, 1.5 for the mid-portion of the
LAD, 1 for the right coronary artery (RCA) and distal part
of the LAD, the posterolateral artery, and the solitary
marginal artery, and 0.5 for the other vascular segments.

3.3. Statistical Analysis

Statistical analyses were performed using SPSS
software, version 22. In the descriptive section,
quantitative parameters were expressed as mean and
standard deviation, while qualitative parameters were
presented as number and percentage. The Pearson
correlation test was conducted to evaluate the
correlation between data. In all tests, a P-value of less
than 0.05 was considered significant.

4.Results

4.1. Patient Demographic and Clinical Characteristics

In this study, 90 patients with CAD were examined,
with an age range of 36 to 83 years. Among them, 52
(57.8%) were male. The distribution of qualitative and
quantitative characteristics of patients based on
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Table 1. Distribution of Qualitative Characteristics of Patients

Variables Values
Qualitative Parameters
Grouping (Gensini score)
1 47(52.2)
2 14 (15.6)
4 10 (11.1)
8 6(6.7)
16 10 (11.1)
32 3(33)
Gender (male) 52(57.8)
Comorbidities (yes) 84(93.3)
CAD (yes) 52(57.8)
Hypertension (yes) 67(74.4)
Diabetes mellitus (yes) 26(28.9)
Hyperlipidemia (yes) 44 (48.9)
Smoking (yes) 34 (37.8)
Familial history (yes) 24(26.7)

Quantitative Parameters
LVEDP via catheterization (mmHg)
LVEDP via echocardiography (mmHg)
LVEF (%)
DBP (mmHg)
SBP (mmHg)
Age (y)

1716 £3.18 (10 - 23)
14.75£2.80 (9-20)
56.33+2.68 (50 - 65)
73+8.92(55-95)
119.83 £14.94 (90 - 155)
61.63 +£10.63 (36 - 83)

Abbreviations: LVEDP, left ventricular end-diastolic pressure; CAD, coronary artery disease.

@ Values are expressed as No. (%) or mean + SD (min - max).

clinical, echocardiographic, and angiographic findings
is presented in Table 1.

4.2. Correlation of LVEDP with Patients' Gensini Score

As shown in Table 2, the correlation between LVEDP
and patients' Gensini scores was examined. Analyses
using the Spearman test revealed a direct and weak
correlation between LVEDP assessed by
echocardiography and the Gensini score, which was
statistically significant. There was also a significant,
direct, and weak correlation between LVEDP assessed by
angiography and the Gensini score (Figure 1A).
Additionally, as a secondary finding, a direct and strong
correlation was observed between LVEDP assessed by
echocardiography and angiography (Figure 1B).

5. Discussion

Diastole is an energy-dependent process and requires
an adequate energy source (21). In myocardial ischemia,
the energy source is decreased or becomes unavailable.
Diastolic function is generally more vulnerable to injury
than systolic function, meaning that diastolic
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dysfunction often emerges before systolic dysfunction
and tends to persist longer during episodes of ischemia
(22). In individuals with CAD, areas experiencing
ischemia exhibit heightened myocardial stiffness. This
increased stiffness, combined with a reduction in wall
thinning and active pressure during ischemic events,
leads to alterations in the thickness and pressure of the
left ventricular wall as well as changes in the left
ventricular pressure-volume relationships, ultimately
raising LVEDP. As a result, CAD has a more significant
effect on diastolic dysfunction (14).

In this study, we aimed to evaluate the correlation of
LVEDP parameters with the severity of coronary artery
involvement in CAD patients. According to the main
findings, the Gensini score showed a weak, direct
correlation between LVEDP assessed by
echocardiography and angiography. It was also
observed that there was a strong, direct correlation
between LVEDP assessed by echocardiography and
angiography. The occurrence of preclinical diastolic
dysfunction in the overall adult population is estimated
to range from 20% to 30%. This prevalence increases with
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Table 2. Correlation of Left Ventricular End-Diastolic Pressure and Gensini Score
Parameters R Coefficient P-Value
LVEDP via catheterization vs. Gensini score 0.5 0.0001
LVEDP via echocardiography vs. Gensini score 0.45 0.0001
LVEDP via echocardiography vs. LVEDP via catheterization 0.9 0.0001

Abbreviation: LVEDP, left ventricular end-diastolic pressure.

advancing age and is further heightened by factors such
as CAD, cardiovascular disease, and diabetes, all of

which act as independent risk factors for the
development of diastolic dysfunction (23).
Diastolic dysfunction describes the atypical

mechanical characteristics of the myocardium and
includes abnormal diastolic dilation of the left ventricle,
impaired filling, chamber stiffness, and slow or delayed
relaxation (24). Physiologically, any mechanism that
interferes with the dissociation of the actin-myosin
cross-bridge or the removal of calcium from the cytosol
can delay relaxation. Individuals with impaired diastolic
function are at increased risk for developing heart
failure with preserved ejection fraction (HFpEF). The
likelihood of progressing to HFpEF is particularly
elevated for those who also suffer from conditions such
as anemia, hypertension, diabetes, renal dysfunction, or
CAD (25).

Left ventricular ejection fraction (LVEF), which
provides a visual assessment of systolic function, has
been utilized to categorize individuals recovering from
myocardial infarction; however, it is not a perfect
measure. Because survival rates are similar between
populations with heart HFpEF and heart failure with
reduced ejection fraction (HFrEF), it remains unknown
whether a more integrated physiologic measure of total
LV function, such as LVEDP, would better predict post-
myocardial infarction heart failure. A review of three
studies, including a total of 5,372 patients, found that
elevated LVEDP was linked to more unfavorable
outcomes after myocardial infarction, which included
higher incidences of heart failure and greater mortality
rates. While a lower LVEF is a well-established predictor
of negative outcomes in myocardial infarction patients,
those with both reduced and preserved LVEF also
experience poorer outcomes, raising questions about
the full effectiveness of LVEF as a predictor of long-term
outcomes compared with LVEDP (26-28).

Du et al. showed that there was a significant
difference in LVEDP between CAD and non-CAD groups
and that LVEDP was independently associated with CAD.
In different subgroups, LVEDP increased with the
increasing number of occluded vessels and showed a

positive correlation with the Gensini score. In the non-
CAD group, LVEDP was only associated with age, not the
Gensini score (29). Aging alters LV diastolic function
with increased LV stiffness, increased myocardial
fibrosis, decreased filling velocity and amplitude, and
ultimately leads to impaired LV diastolic function (30).
Therefore, clinical attention should be paid to the
underlying diastolic dysfunction in the elderly.

Ren et al. conducted a study involving 693 patients
with CAD and discovered that 36% exhibited mild to
severe LV diastolic dysfunction. Additionally, they
identified that moderate to severe LV diastolic
dysfunction was a significant predictor of
hospitalization due to heart failure and mortality from
heart disease (31). Chronic ischemia can result in
diastolic wall motion abnormalities (32). Therefore, it is
important to recognize the existence of diastolic
dysfunction in patients with CAD.

Lin et al. demonstrated that both obstructive and
non-obstructive CAD identified through coronary CT
angiography were correlated with elevated LVEDP. Their
findings indicated that LVEDP rose with the increasing
number of affected vessels and exhibited a positive
correlation with the Gensini score, which assesses the
extent and severity of CAD. This suggests that a greater
burden of coronary disease may contribute to
worsening diastolic function and increased pressure in
the left ventricle (18). A recent investigation revealed a
significant association between the degree of CAD
severity and decreased LV compliance (33).

Paul et al. showed that induced LV diastolic
dysfunction persists long after the resolution of the
ischemic episode (34). The occurrence and degree of
diastolic dysfunction are influenced by the level of
ischemia. Similarly, impaired diastolic function can
serve as an indicator of the severity of ischemic
conditions. Perrone-Filardi et al. demonstrated that in
patients with CAD, normal resting LV systolic function
combined with impaired LV filling is associated with a
higher likelihood of ischemia, suggesting a larger area
of myocardium at risk (35). Additionally, another
investigation found that patients exhibiting impaired
LV relaxation tend to have more severe CAD (36).
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Figure 1. Correlation analysis. A, left ventricular end-diastolic pressure (LVEDP) assessed by echocardiography and angiography with Gensini score; B, LVEDP assessed by

echocardiography and angiography.

A recent study revealed a positive correlation
between LVEDP and the levels of troponin T, creatine
kinase myocardial band (CKMB), and creatine kinase
(CK) (37). This finding can be attributed to the fact that
diastolic dysfunction of the ventricle resulting from
myocardial infarction (MI) leads to an elevation in
LVEDP. A study by Kirtane et al. reported an association
between high LVEDP, longer hospital stays, and higher
rates of heart failure 30 days after ST-elevation
myocardial infarction (STEMI). Patients with LVEDP
greater than 24 mmHg have been associated with a
poorer prognosis and increased mortality (26). These
studies indicate that LVEDP is a significant and
independent predictor of readmission and prognosis in
patients who have experienced a STEMI (38, 39).

Furthermore, research by Satiroglu et al. suggests
that STEMI can lead to a decrease in left ventricular
compliance, resulting in increased LVEDP and impaired
left ventricular diastolic function (40). This highlights
the importance of LVEDP as a prognostic indicator and
its relationship with the pathophysiological changes
that occur in the heart following a STEMLI. In line with
our study, another investigation reported that patients
exhibiting high LVEDP were more likely to present with
perfusion defects on nuclear scans compared to those
with normal LVEDP levels (41). This finding suggests that
elevated LVEDP may be associated with impaired
myocardial perfusion, reflecting underlying cardiac
dysfunction. Such results reinforce the notion that
LVEDP can serve as an important marker for assessing
coronary perfusion status and overall cardiac health in

Int ] Cardiovasc Pract. 2025;10(1): €159763

patients, particularly following events such as STEMI.
This relationship further underscores the prognostic
value of LVEDP in the clinical setting.

The study had some limitations. The patients studied
were all clinically suspected of having CAD, which could
bias the results to some extent. Additionally, there were
unknown confounding factors that may affect the
results. Including a control group without CAD would
provide more reliable results. A comprehensive
assessment of systolic and diastolic function in a large,
multicenter cohort followed longitudinally with a
focused echocardiographic examination in patients
with CAD at all stages and severities is recommended.
Furthermore, despite the attempt to examine important
demographic aspects related to patients, some
determinants such as the type of medication used were
not considered. It is recommended that these factors be
considered in future studies.

5.1. Conclusions

The present study showed that LVEDP is significantly
associated with the severity and extent of CAD.
Clinicians should pay attention to diastolic function in
patients, especially those with CAD. These findings may
have potentially important clinical and therapeutic
implications. Given the high correlation between LVEDP
values measured by echocardiography and angiography,
LVEDP can be measured non-invasively by
echocardiography before and after percutaneous
coronary intervention (PCI) without any complications
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and can therefore be wused to
improvement in diastolic function.

rapidly assess

Footnotes

Authors' Contribution: Study concept and design: M.
S.and M. R. S;; Acquisition of data: M. R. S.; Analysis and
interpretation of data: E. B.; Drafting of the manuscript:
M. R. S.; Critical revision of the manuscript for
important intellectual content: All authors.; Statistical
analysis: L. F; Administrative, technical, and material
support: E. B.; Study supervision: M. S.

Conflict of Interests Statement: The authors

declared no conflict of interests.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after its publication.

Ethical Approval: The study was approved by the
Ethics Committee of the Shahid Beheshti University of
Medical Sciences (IR.SBMU.RETECH.REC.1402.441 ).

Funding/Support: There was no funding to be
declared.

Informed Consent: Informed consent was obtained
from all participants.

References

1. Rosamond WD. Invited commentary: trends in coronary heart
disease mortality-location, location, location. Am | Epidemiol.
2003;157(9):7713. [PubMed ID: 12727670].
https://doi.org[10.1093/aje/kwg058.

2. Barakat A, Amar A, Alsaadi AR. The correlation between coronary
artery disease and left ventricular filling pressure: which correlates
more LVEDP or LV pre-A wave? Eur Heart ]. 2022;43(Suppl
1):ehab849.069. https://doi.org[10.1093/eurheartj/ehab849.069.

3. ElAidi H, Adams A, Moons KG, Den Ruijter HM, Mali WP, Doevendans
PA, et al. Cardiac magnetic resonance imaging findings and the risk
of cardiovascular events in patients with recent myocardial
infarction or suspected or known coronary artery disease: a
systematic review of prognostic studies. | Am Coll Cardiol.
2014;63(11):1031-45. [PubMed ID: 24486280].
https://doi.org[10.1016/j.jacc.2013.11.048.

4. Hogg K, Swedberg K, McMurray |. Heart failure with preserved left
ventricular systolic function; epidemiology, clinical characteristics,
and prognosis. ] Am Coll Cardiol. 2004;43(3):317-27. [PubMed ID:
15013109]. https://doi.org/10.1016/j.jacc.2003.07.046.

5. Kane GC, Karon BL, Mahoney DW, Redfield MM, Roger VL, Burnett Jr
]JC, et al. Progression of left ventricular diastolic dysfunction and risk
of heart failure. JAMA. 2011;306(8):856-63. [PubMed ID: 21862747|.
[PubMed Central ID: PMC3269764].
https:[/doi.org[10.1001/jama.2011.1201.

6. Mahmarian J], Pratt CM. Silent myocardial ischemia in patients with
coronary artery disease. Possible links with diastolic left ventricular

10.

12.

13.

14.

16.

17.

19.

dysfunction. Circulation. 1990;81(2 Suppl):IlI33-40. [PubMed ID:
2404637).

Hajahmadi Poorrafsanjani M, Rahimi Darabad B. Evaluate the
sensitivity and specificity echocardiography in trans-Doppler and
tissue Doppler method in the estimation of left ventricular end-
diastolic pressure. Glob | Health Sci. 2014;6(7 Spec N0):92-7. [PubMed
ID: 25363184]. [PubMed Central ID: PMC4796497].
https://doi.org[10.5539/gjhs.v6n7p92.

Nagueh SF, Sun H, Kopelen HA, Middleton K], Khoury DS.
Hemodynamic determinants of the mitral annulus diastolic
velocities by tissue Doppler. ] Am Coll Cardiol. 2001;37(1):278-85.
[PubMed ID: 11153752]. https://doi.org/10.1016/s0735-1097(00)01056-1.

Baan ], van der Velde ET, de Bruin HG, Smeenk GJ, Koops ], van Dijk
AD, et al. Continuous measurement of left ventricular volume in
animals and humans by conductance catheter. Circulation.
1984;70(5):812-23. [PubMed 1D: 6386218].
https:[/doi.org[10.1161/01.cir.70.5.812.

Tanaka N, Dalton N, Mao L, Rockman HA, Peterson KL, Gottshall KR, et
al. Transthoracic echocardiography in models of cardiac disease in
the mouse. Circulation. 1996;94(5):1109-17. [PubMed ID: 8790053].
https:|/doi.org[10.1161/01.cir.94.5.1109.

Mulvagh S, Quinones MA, Kleiman NS, Cheirif ], Zoghbi WA.
Estimation of left ventricular end-diastolic pressure from Doppler
transmitral flow velocity in cardiac patients independent of systolic
performance. | Am Coll Cardiol. 1992;20(1):112-9. [PubMed ID: 1607511].
https://doi.org/10.1016/0735-1097(92)90146-¢.

Owan TE, Hodge DO, Herges RM, Jacobsen SJ, Roger VL, Redfield MM.
Trends in prevalence and outcome of heart failure with preserved
ejection fraction. N Engl | Med. 2006;355(3):251-9. [PubMed ID:
16855265]. https://doi.org/10.1056/NEJM0a052256.

Ahmed A, Perry GJ, Fleg JL, Love TE, Goff Jr DC, Kitzman DW. Outcomes
in ambulatory chronic systolic and diastolic heart failure: a
propensity score analysis. Am Heart J. 2006;152(5):956-66. [PubMed
ID: 17070167]. [PubMed Central ID: PMC2628474].
https://doi.org[10.1016/j.ahj.2006.06.020.

Bourdillon PD, Lorell BH, Mirsky I, Paulus W], Wynne ], Grossman W.
Increased regional myocardial stiffness of the left ventricle during
pacing-induced angina in man. Circulation. 1983;67(2):316-23.
[PubMed ID: 6848219]. https://doi.org/10.1161/01.cir.67.2.316.

Miyazaki S, Guth BD, Miura T, Indolfi C, Schulz R, Ross Jr J. Changes of
left ventricular diastolic function in exercising dogs without and
with ischemia. Circulation. 1990;81(3):1058-70. [PubMed ID: 2407371].
https://doi.org/10.1161/01.cir.81.3.1058.

Nakajima Y, Kane GC, McCully RB, Ommen SR, Pellikka PA. Left
ventricular diastolic filling pressures during dobutamine stress
echocardiography: relationship to symptoms and ischemia. | Am Soc
Echocardiogr.  2009;22(8):947-53.  [PubMed  ID:  19524401].
https://doi.org[10.1016/j.ech0.2009.04.030.

Mehta SK, Rame JE, Khera A, Murphy SA, Canham RM, Peshock RM, et
al. Left ventricular hypertrophy, subclinical atherosclerosis, and
inflammation. Hypertension. 2007;49(6):1385-91. [PubMed ID:
17404181]. https://doi.org/10.1161/HYPERTENSIONAHA.107.087890.

Lin FY, Zemedkun M, Dunning A, Gomez M, Labounty TM, Asim M, et
al. Extent and severity of coronary artery disease by coronary CT
angiography is associated with elevated left ventricular diastolic
pressures and worsening diastolic function. | Cardiovasc Comput
Tomogr.  2013;7(5):289-96  el.  [PubMed ID:  24268115].
https://doi.org[10.1016/j.jcct.2013.08.008.

Qing X, Furong W, Yunxia L, Jian Z, Xuping W, Ling G. Cystatin C and
asymptomatic coronary artery disease in patients with metabolic
syndrome and normal glomerular filtration rate. Cardiovasc Diabetol.
2012;11:108. [PubMed ID: 22978689]. [PubMed Central ID:
PM(C3473246]. https://doi.org[10.1186/1475-2840-11-108.

Int ] Cardiovasc Pract. 2025;10(1): 159763


https://brieflands.com/articles/ijcp-159763
https://ethics.research.ac.ir/EthicsProposalViewEn.php?id=408524
http://www.ncbi.nlm.nih.gov/pubmed/12727670
https://doi.org/10.1093/aje/kwg058
https://doi.org/10.1093/eurheartj/ehab849.069
http://www.ncbi.nlm.nih.gov/pubmed/24486280
https://doi.org/10.1016/j.jacc.2013.11.048
http://www.ncbi.nlm.nih.gov/pubmed/15013109
https://doi.org/10.1016/j.jacc.2003.07.046
http://www.ncbi.nlm.nih.gov/pubmed/21862747
https://www.ncbi.nlm.nih.gov/pmc/PMC3269764
https://doi.org/10.1001/jama.2011.1201
http://www.ncbi.nlm.nih.gov/pubmed/2404637
http://www.ncbi.nlm.nih.gov/pubmed/2404637
http://www.ncbi.nlm.nih.gov/pubmed/25363184
https://www.ncbi.nlm.nih.gov/pmc/PMC4796497
https://doi.org/10.5539/gjhs.v6n7p92
http://www.ncbi.nlm.nih.gov/pubmed/11153752
https://doi.org/10.1016/s0735-1097(00)01056-1
http://www.ncbi.nlm.nih.gov/pubmed/6386218
https://doi.org/10.1161/01.cir.70.5.812
http://www.ncbi.nlm.nih.gov/pubmed/8790053
https://doi.org/10.1161/01.cir.94.5.1109
http://www.ncbi.nlm.nih.gov/pubmed/1607511
https://doi.org/10.1016/0735-1097(92)90146-e
http://www.ncbi.nlm.nih.gov/pubmed/16855265
https://doi.org/10.1056/NEJMoa052256
http://www.ncbi.nlm.nih.gov/pubmed/17070167
https://www.ncbi.nlm.nih.gov/pmc/PMC2628474
https://doi.org/10.1016/j.ahj.2006.06.020
http://www.ncbi.nlm.nih.gov/pubmed/6848219
https://doi.org/10.1161/01.cir.67.2.316
http://www.ncbi.nlm.nih.gov/pubmed/2407371
https://doi.org/10.1161/01.cir.81.3.1058
http://www.ncbi.nlm.nih.gov/pubmed/19524401
https://doi.org/10.1016/j.echo.2009.04.030
http://www.ncbi.nlm.nih.gov/pubmed/17404181
https://doi.org/10.1161/HYPERTENSIONAHA.107.087890
http://www.ncbi.nlm.nih.gov/pubmed/24268115
https://doi.org/10.1016/j.jcct.2013.08.008
http://www.ncbi.nlm.nih.gov/pubmed/22978689
https://www.ncbi.nlm.nih.gov/pmc/PMC3473246
https://doi.org/10.1186/1475-2840-11-108

SafiMetal.

Brieflands

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

Gensini GG. A more meaningful scoring system for determining the
severity of coronary heart disease. Am ] Cardiol. 1983;51(3):606.
[PubMed ID: 6823874]. https://doi.org/10.1016/s0002-9149(83)80105-2.

Wijns W, Serruys PW, Slager C], Grimm [, Krayenbuehl HP,
Hugenholtz PG, et al. Effect of coronary occlusion during
percutaneous transluminal angioplasty in humans on left
ventricular chamber stiffness and regional diastolic pressure-radius
relations. | Am Coll Cardiol. 1986;7(3):455-63. [PubMed ID: 2936788].
https://doi.org/10.1016/s0735-1097(86)80453-3.

Amano |, Thomas Jr JX, Lavallee M, Mirsky I, Glover D, Manders WT, et
al. Effects of myocardial ischemia on regional function and stiffness
in conscious dogs. Am J Physiol. 1987;252(1 Pt 2):H110-7. [PubMed ID:
3812705]. https://doi.org[10.1152[ajpheart.1987.252.1.H110.

Wan SH, Vogel MW, Chen HH. Pre-clinical diastolic dysfunction. ] Am
Coll Cardiol. 2014;63(5):407-16. [PubMed ID: 24291270]. [PubMed
Central ID: PMC3934927]. https://doi.org(10.1016/j.jacc.2013.10.063.

Deswal A. Diastolic dysfunction and diastolic heart failure:
mechanisms and epidemiology. Curr Cardiol Rep. 2005;7(3):178-83.
[PubMed ID: 15865857]. https://doi.org[10.1007/s11886-005-0074-7.

Kass DA, Bronzwaer |G, Paulus W]. What mechanisms underlie
diastolic dysfunction in heart failure? Circ Res. 2004;94(12):1533-42.
[PubMed ID: 15217918].
https://doi.org[10.1161/01.RES.0000129254.25507.d6.

Kirtane AJ, Bui A, Murphy SA, Karmpaliotis D, Kosmidou I, Boundy K,
et al. Association of epicardial and tissue-level reperfusion with left
ventricular end-diastolic pressures in ST-elevation myocardial
infarction. | Thromb Thrombolysis. 2004;17(3):177-84. [PubMed ID:
15353915]. https://doi.org/10.1023/B:THRO.0000040486.10549.f6.

Bagai A, Armstrong PW, Stebbins A, Mahaffey KW, Hochman JS,
Weaver WD, et al. Prognostic implications of left ventricular end-
diastolic pressure during primary percutaneous coronary
intervention for ST-segment elevation myocardial infarction:
Findings from the Assessment of Pexelizumab in Acute Myocardial
Infarction study. Am Heart J. 2013;166(5):913-9. [PubMed ID: 24176448].
https://doi.org[10.1016j.ahj.2013.08.006.

Planer D, Mehran R, Witzenbichler B, Guagliumi G, Peruga JZ, Brodie
BR, et al. Prognostic utility of left ventricular end-diastolic pressure
in patients with ST-segment elevation myocardial infarction
undergoing primary percutaneous coronary intervention. Am J
Cardiol. 2011;108(8):1068-74. [PubMed ID:  21798494].
https://doi.org[10.1016[j.amjcard.2011.06.007.

Du L], Dong PS, Jia J], Fan XM, Yang XM, Wang SX, et al. Association
between left ventricular end-diastolic pressure and coronary artery
disease as well as its extent and severity. Int | Clin Exp Med.
2015;8(10):18673-80. [PubMed ID: 26770481]. [PubMed Central ID:
PMC4694381].

Bonow RO, Vitale DF, Bacharach SL, Maron BJ, Green MV. Effects of
aging on asynchronous left ventricular regional function and global
ventricular filling in normal human subjects. ] Am Coll Cardiol.
1988;11(1):50-8. [PubMed ID: 3335706]. https:|/doi.org[10.1016/0735-
1097(88)90166-0.

Ren X, Ristow B, Na B, Ali S, Schiller NB, Whooley MA. Prevalence and
prognosis of asymptomatic left ventricular diastolic dysfunction in

Int ] Cardiovasc Pract. 2025;10(1): 159763

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

ambulatory patients with coronary heart disease. Am | Cardiol.
2007;99(12):1643-7. [PubMed ID: 17560867]. [PubMed Central ID:
PMC2778467]. https://doi.org/10.1016/j.amjcard.2007.01.041.

Husic M, Norager B, Egstrup K, Lang RM, Moller JE. Diastolic wall
motion abnormality after myocardial infarction: relation to
neurohormonal activation and prognostic implications. Am Heart J.
2005;150(4):767-74. [PubMed ID: 16209980].
https://doi.org[10.1016/j.ahj.2004.11.024.

Strauer BE, Bolte HD, Heimburg P, Riecker G. [Coronary disease. II.
Analysis of diastolic pressure-volume correlations and left
ventricular elasticity in 110 patients]. Z Kardiol. 1975;64(4):311-22. DE.
[PubMed ID: 1210520].

Paul AK, Kusuoka H, Hasegawa S, Yonezawa T, Makikawa M,
Nishimura T. Prolonged diastolic dysfunction following exercise
induced ischaemia: a gated myocardial perfusion SPECT study. Nucl
Med Commun. 2002;23(11):1129-36. [PubMed ID: 12411843].
https://doi.org[10.1097/00006231-200211000-00014.

Perrone-Filardi P, Bacharach SL, Dilsizian V, Bonow RO. Impaired left
ventricular filling and regional diastolic asynchrony at rest in
coronary artery disease and relation to exercise-induced myocardial
ischemia. Am | Cardiol. 1991;67(5):356-60. [PubMed ID: 1994658].
https://doi.org/10.1016/0002-9149(91)90041-i.

Fukuta H, Ohte N, Wakami K, Goto T, Tani T, Kimura G. Prognostic
value of left ventricular diastolic dysfunction in patients undergoing
cardiac catheterization for coronary artery disease. Cardiol Res Pract.
2012;2012:243735. [PubMed ID: 22567531]. [PubMed Central ID:
PM(3332169]. https://doi.org[10.1155/2012243735.

Zhou X, Lei M, Zhou D, Li G, Duan Z, Zhou S, et al. Clinical factors
affecting left ventricular end-diastolic pressure in patients with
acute ST-segment elevation myocardial infarction. Ann Palliat Med.
2020;9(4):1834-40. [PubMed ID: 32279513].
https://doi.org/10.21037/apm.2020.03.22.

Saito D, Nakanishi R, Watanabe I, Yabe T, Okubo R, Amano H, et al.
Combined assessment of left ventricular end-diastolic pressure and
ejection fraction by left ventriculography predicts long-term
outcomes of patients with ST-segment elevation myocardial
infarction. Heart Vessels. 2018;33(5):453-61. [PubMed ID: 29143103].
https://doi.org/10.1007/s00380-017-1080-6.

Brienesse SC, Davies A], Khan A, Boyle A]. Prognostic Value of LVEDP in
Acute Myocardial Infarction: a Systematic Review and Meta-Analysis.
J Cardiovasc Transl Res. 2018;11(1):33-5. [PubMed ID: 29243014].
https://doi.org[10.1007/s12265-017-9776-7.

Satiroglu O, Cicek Y, Bostan M, Cetin M, Bozkurt E. Acute Change in
Left Ventricle End-diastolic Pressure after Primary Percutaneous
Coronary Intervention in Patients with ST Segment Elevation
Myocardial —Infarction. Am Heart Hosp J. 2010;8(2):86.
https://doi.org/10.15420/ahhj.2010.8.2.86.

Elhabyan AK, Reyes BJ, Hallak O, Broce M, Rosencrance ]G, Lucas BD, et
al. Subendocardial ischemia without coronary artery disease: is
elevated left ventricular end diastolic pressure the culprit? Curr Med
Res  Opin.  2004;20(5):773-7. [PubMed  ID:  15140345].
https://doi.org[10.1185/030079904125003359.


https://brieflands.com/articles/ijcp-159763
http://www.ncbi.nlm.nih.gov/pubmed/6823874
https://doi.org/10.1016/s0002-9149(83)80105-2
http://www.ncbi.nlm.nih.gov/pubmed/2936788
https://doi.org/10.1016/s0735-1097(86)80453-3
http://www.ncbi.nlm.nih.gov/pubmed/3812705
https://doi.org/10.1152/ajpheart.1987.252.1.H110
http://www.ncbi.nlm.nih.gov/pubmed/24291270
https://www.ncbi.nlm.nih.gov/pmc/PMC3934927
https://doi.org/10.1016/j.jacc.2013.10.063
http://www.ncbi.nlm.nih.gov/pubmed/15865857
https://doi.org/10.1007/s11886-005-0074-7
http://www.ncbi.nlm.nih.gov/pubmed/15217918
https://doi.org/10.1161/01.RES.0000129254.25507.d6
http://www.ncbi.nlm.nih.gov/pubmed/15353915
https://doi.org/10.1023/B:THRO.0000040486.10549.f6
http://www.ncbi.nlm.nih.gov/pubmed/24176448
https://doi.org/10.1016/j.ahj.2013.08.006
http://www.ncbi.nlm.nih.gov/pubmed/21798494
https://doi.org/10.1016/j.amjcard.2011.06.007
http://www.ncbi.nlm.nih.gov/pubmed/26770481
https://www.ncbi.nlm.nih.gov/pmc/PMC4694381
http://www.ncbi.nlm.nih.gov/pubmed/3335706
https://doi.org/10.1016/0735-1097(88)90166-0
https://doi.org/10.1016/0735-1097(88)90166-0
http://www.ncbi.nlm.nih.gov/pubmed/17560867
https://www.ncbi.nlm.nih.gov/pmc/PMC2778467
https://doi.org/10.1016/j.amjcard.2007.01.041
http://www.ncbi.nlm.nih.gov/pubmed/17560867
https://www.ncbi.nlm.nih.gov/pmc/PMC2778467
https://doi.org/10.1016/j.amjcard.2007.01.041
http://www.ncbi.nlm.nih.gov/pubmed/16209980
https://doi.org/10.1016/j.ahj.2004.11.024
http://www.ncbi.nlm.nih.gov/pubmed/1210520
http://www.ncbi.nlm.nih.gov/pubmed/12411843
https://doi.org/10.1097/00006231-200211000-00014
http://www.ncbi.nlm.nih.gov/pubmed/1994658
https://doi.org/10.1016/0002-9149(91)90041-i
http://www.ncbi.nlm.nih.gov/pubmed/22567531
https://www.ncbi.nlm.nih.gov/pmc/PMC3332169
https://doi.org/10.1155/2012/243735
http://www.ncbi.nlm.nih.gov/pubmed/32279513
https://doi.org/10.21037/apm.2020.03.22
http://www.ncbi.nlm.nih.gov/pubmed/29143103
https://doi.org/10.1007/s00380-017-1080-6
http://www.ncbi.nlm.nih.gov/pubmed/29243014
https://doi.org/10.1007/s12265-017-9776-7
https://doi.org/10.15420/ahhj.2010.8.2.86
http://www.ncbi.nlm.nih.gov/pubmed/15140345
https://doi.org/10.1185/030079904125003359

