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Abstract

Background: Left ventriculography is an invasive method for assessment of left ventricular systolic function. Since the
advent of noninvasive methods, its use has been questioned, as it carries some risk to the patient.

Objective: To assess which factors are independently associated with the decision to perform ventriculography in patients
with coronary artery disease.

Methods: Analytical, retrospective, database review study of electronic medical records comparing 21 predefined
variables of interest among patients undergoing coronary angiography. P-values <0.05 were considered significant.

Results: We evaluated 600 consecutive patients undergoing coronary angiography. Left ventriculography was
performed in the majority of cases (54%). After multivariate analysis, patients with chronic coronary syndrome
(OR 1.72; 95% CI: 1.20-2.46; p < 0.01) were more likely to undergo the procedure. Patients with known ventricular
function (OR 0.58; 95% CI: 0.40-0.85; p < 0.01); those with a history of CABG (OR 0.31; 95% CI: 0.14-0.69;
p < 0.01) or hypertension (OR 0.58; 95% CI: 0.36-0.94; p = 0.02); and those with higher creatinine levels (OR 0.42;
95% Cl: 0.26-0.69; p < 0.01) had greater odds of not undergoing ventriculography.

Conclusions: In patients undergoing coronary angiography, a diagnosis of chronic coronary syndrome was independently
associated with greater likelihood of left ventriculography, while having previously determined ventricular function, a
history of hypertension or CABG, and higher creatinine levels were associated with a decreased likelihood of undergoing
this procedure.
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Introduction

Invasive left ventriculography has been used to assess left
ventricular function for over 50 years, and has long been
the gold standard for this purpose.” However, the arsenal of
noninvasive imaging modalities has been expanding, offering
a variety of new and sophisticated techniques. In an attempt
to improve application of available techniques, criteria for
the appropriate use of diagnostic methods in certain clinical
situations were recently published. These criteria state that
both echocardiography and ventriculography are appropriate
to assess left ventricular function during the initial presentation
of an acute coronary syndrome.?

Ventriculography, however, can lead to complications.
Contrast-induced nephropathy (CIN) occurs in approximately
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1% of patients without predisposing factors, and in 10% to
30% of those with risk factors. This risk increases with higher
doses of contrast.>'" Severe anaphylactic reactions may
occur in 0.1% of patients.’”? Other complications include
embolization, arrhythmias, cardiac tamponade, and a 30%
increase in radiation exposure.’? Currently, however, the risk
of complications such as allergic reactions, volume overload,
and CIN has been greatly reduced by the use of nonionic,
low-osmolarity contrast media.”>'*

Some studies have questioned whether invasive diagnostic
methods may be overused.”" In addition to cost concerns
caused by duplication of test requests, patients are being
exposed to unnecessary risk if an alternative, noninvasive
method is available. Authors have also noted that the
indications for ventriculography vary across geographic
regions and hospitals, reflecting differences in clinical
practice and uncertainty about the role of this method in
cardiovascular diagnosis.’

In practice, the decision to perform ventriculography even
when other, noninvasive methods for assessing ventricular
function are available, has been made on a case-by-case
basis, at the discretion of the interventional cardiologist or
attending physician.'®
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Guidelines for management of coronary syndrome
recommend the assessment of left ventricular function,
preferably via a noninvasive method.'”?* Despite still
considering ventriculography to be appropriate, the literature
does not specifically establish its current role, nor in which
situations it should be prioritized over noninvasive techniques.

Therefore, the present study sought to assess which
factors are associated with the decision to perform left
ventriculography in patients with coronary artery disease
undergoing coronary angiography.

Methods

This was an analytical, retrospective study. Medical records
were retrieved and analyzed consecutively until the defined
sample size of patients undergoing coronary angiography
(n = 600) was reached. All interventions were performed at
the catheterization laboratory of Santa Casa de Misericérdia/
Hospital Santa lzabel, Salvador, Bahia, from January 1,
2017 through January 31, 2018. We also consulted the
department database and the imaging reporting system to
obtain information missing from the electronic medical record.
As the department database only includes those patients
undergoing angioplasty, we evaluated only those whose
coronary angiography resulted in a subsequent angioplasty.

For the present study, adult patients (18 years or older) with
suspected coronary artery disease were selected regardless of
gender or whether angiography was performed electively or
on an emergency basis. Patients whose records were more
than 10% incomplete after a review of the electronic medical
record and department database would have been excluded,
but no such cases occurred.

This study was conducted in compliance with the ethical
principles laid out in Brazilian National Health Council
Resolution 466/12. The study protocol was submitted to the
Research Ethics Committee of Santa Casa de Misericordia da
Bahia/Hospital Santa Izabel for appreciation (certificate no.
92940318.1.0000.5520) and approved with opinion no.
2,793,589. Given the retrospective, chart-review design of the
study and since the patients in question were no longer being
actively followed, we filed for a waiver of informed consent
and submitted documentation ensuring that participants
would not be identified. The interventional cardiologists who
performed the procedures were identified by a code, to which
only the authors had access.

Participants were divided into two groups: patients
who underwent ventriculography and those who did not.
In these two groups, 21 candidate variables for prediction
of ventriculography were collected and analyzed.
These variables were selected on the basis of previous
studies and of our perception of the plausibility of their
interfering with the decision to perform the procedure.
We selected variables related to sociodemographic
characteristics, such as gender (female/male), age (in full
years), ethnicity (white/nonwhite), body mass index, and
payer (if public, Unified Health System — SUS; if out-of-
pocket or insured, non-SUS), and medical history, such as
diabetes, metformin use, hypertension, acute myocardial
infarction, previous coronary angioplasty, previous
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coronary artery bypass grafting (CABG), or heart failure.
We also included variables related to the history of present
illness and the procedure itself, such as shift (day/night);
contrast volume (in mL); diagnosis on admission (chronic
coronary syndrome/acute coronary syndrome); presence
of hemodynamic instability; whether left ventricular
function was known (previously determined by imaging);
interventional cardiologist who performed the procedure;
baseline creatinine; presence of mechanical complications;
and presence of severe coronary artery disease (defined
in this study as three-vessel disease or left main coronary
artery disease).

Sample size calculation

To allow inclusion of the 21 variables of interest in the
logistic regression model, and considering a minimum of
10 patients per variable, we estimated a minimum sample
size of 420 patients.

Furthermore, based on a previous study by Hung-Hao
Lee et al.," who reported that 44% of patients with acute
myocardial infarction and 56% of controls underwent
ventriculography, to obtain a statistical power of 80% at an
alpha level of 5%, we established a sample size of 544 patients.
For added safety, we planned to include 600 patients.

Statistical analysis

Categorical variables were expressed as absolute and
relative frequencies. Continuous variables were expressed
as means and standard deviations (SD), if symmetrically
distributed, or as medians and interquartile ranges (IQR)
otherwise. The Kolmogorov-Smirnov test was used to confirm
or reject the assumption of normality. In the search for variables
predictive of ventriculography, we performed a univariate
analysis. Categorical variables were compared using Pearson’s
chi-square test; normally distributed continuous variables, with
Student’s t-test for independent samples; and nonparametric
variables, with the Mann-Whitney U test. Variables that
reached p < 0.05 in these tests were carried forward into the
multivariate logistic regression model, aiming to identify those
variables for which an independent association remained
after adjustment for the others. An alpha level of less than
5% (p < 0.05) was considered statistically significant on
multivariate analysis. The Statistical Package for the Social
Sciences, Version 14.0 for Windows (SPSS Inc.; Chicago, IL,
USA), was used for data tabulation and analysis.

Results

Atotal of 600 patients who underwent coronary angiography
from January 1, 2017, to January 31, 2018, were selected.
Of these, 324 patients (54.0%) underwent ventriculography.

Analysis of sociodemographic characteristics revealed that
365 patients (60.8%) were male; 479 (79.8%) self-reported
their ethnicity as nonwhite; and 324 (54.0%) were covered
by the Unified Health System. The mean age was 65.5 =
11.0 years, and the median (IQR) BMI was 26 (24-29) kg/m?.

Regarding comorbidities, 248 patients (41.3%) had
diabetes; 106 (17.7%) reported taking metformin; 505 (84.2%)
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had hypertension; 145 (24.2%) had a history of MI; 84 (14.0%)
had undergone angioplasty in the past; 35 (5.8%) had a
history of CABG; and 38 (6.3%) reported having a diagnosis
of congestive heart failure (CHF).

Regarding variables related to current clinical status and
the procedure, 539 patients (89.8%) underwent angiography
during the day shift; 202 (33.7%) had known ventricular
function; 283 (47.2%) had chronic coronary syndrome;
18 (3.0%) were hemodynamically unstable at the time of the
procedure; and 54 (9%) had severe CAD. The median (IQR)
contrast volume administered was 80 (60-100) mL, and the
baseline creatinine was 0.8 (0.6—1.0) mg/dL. There were no
cases of mechanical complications in this sample. Each of the
interventional cardiologists was responsible for 12 (2.0%) to
111 (18.5%) procedures.

Table 1 shows the distribution of variables and their
comparison in the groups with and without ventriculography.

Among the variables of interest, nine were statistically
significant (p < 0.05): payer; age; hypertension; history
of CABG; known left ventricular function; diagnosis on
admission; hemodynamic instability; baseline creatinine; and
interventional cardiologist. These variables were included in
the logistic regression model. Table 2 shows the final logistic
regression model, which defined the independent predictors
of indication for left ventriculography.

We observed that, after adjusting for the other variables,
having a diagnosis of chronic (versus acute) coronary
artery disease was independently associated with greater
odds of undergoing ventriculography, while those with
known ventricular function, previous CABG, hypertension,
and higher baseline creatinine were more likely to not
undergo ventriculography.

Discussion

In our study, left ventriculography was performed in the
majority of patients who underwent coronary angiography
(54%). This is consistent with the literature, although there is
substantial variation between centers."'®

The findings of this study suggest some factors that may
influence the decision to perform left ventriculography.
A diagnosis of chronic coronary syndrome was independently
associated with greater odds of undergoing the procedure.
Having known left ventricular function, hypertension, a history
of CABG, and increased baseline creatinine were associated
with greater odds of not undergoing left ventriculography.
The few similar studies we found in the literature also reported
some factors that correlated with use of this method, albeit
with great variation. However, there seems to be a trend
toward performing ventriculography in more stable patients
and avoiding it in those with renal failure."'?

Patients with known ventricular function and higher
creatinine levels were less likely to undergo ventriculography.
Although most patients had normal serum creatinine levels, we
found a significant association when we analyzed this parameter
as a continuous variable. This appears to be a rationally based
decision, possibly with the aim of sparing the patient from an
unnecessary procedure or a higher contrast volume.

On the other hand, some variables are not so intuitively
explained. In our sample, ventriculography was performed
more often in patients with chronic coronary syndrome than
in those with acute coronary syndromes, who, in theory,
might need more immediate evaluation. This can be partially
explained by the fact that many stable patients undergo the
procedure electively and thus bring with them reports of
past imaging performed at outside hospitals, sometimes with
incomplete data or of questionable quality.

When evaluating the contrast volume used in the two
groups, we found that patients undergoing ventriculography
used a median of only 3 mL additional contrast. This was a
striking finding, as approximately 30 mL of additional contrast is
generally used when performing ventriculography as compared
to angiography alone. One possible explanation would be a
tendency of interventional cardiologists to avoid the technique
altogether in those patients who had already received a large
volume of contrast during coronary angiography.

Current guidelines suggest that ventriculography can be
used to help identify the culprit artery.'?2?* As our study
was retrospective, we were unable to identify this particular
use of the method. Another possible use of ventriculography
mentioned is for evaluation of mechanical complications.? In our
sample, there were no patients with mechanical complications;
therefore, this potential use was also not evaluated.

Despite variation in the individual decision to perform
ventriculography by interventional cardiologists, which was
significant on univariate analysis, there was no independent
association after adjustment for other variables.

The process of deciding whether to perform a diagnostic
test involves several aspects, including the degree of evidence
and information available in the literature, the clinical
condition of the patient, the surrounding circumstances,
and even the beliefs of the physician who orders the test.
Current international and Brazilian guidelines do not establish
objective criteria for the preferential performance of invasive
left ventriculography over noninvasive methods for the
assessment of ventricular function in patients with coronary
artery disease. We believe this is due to a lack of evidence
in the literature; however, it forces the physician to make an
individual decision at the time of angiography, which can lead
to significant variation in management across centers.

This study has some limitations. Data were collected
retrospectively, leading to difficulties in obtaining accurate
information. In addition, the database included only patients
undergoing angioplasty; therefore, we only evaluated patients
whose coronary angiography resulted in a subsequent
angioplasty, which may have introduced selection bias.
Data were entered by different providers from different sectors,
with no standardization regarding the timing of requests for
laboratory tests and imaging, making comparisons difficult.
To minimize this issue, we carried out an active search for
supplemental information through different means, including
the hospital’s electronic medical record, the catheterization
laboratory database, and the radiology reporting system.
In case of stable patients admitted for elective angiography,
information on demographic data, presence of comorbidities,
and current medications was provided by patients themselves
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Table 1 - Distribution of variables and their association with the decision to perform ventriculography

. Total cases No ventriculography Ventriculography
Variable N=600 N=276 N=324 p-value
Male sex
N (%) 365 169 (46.3) 196 (53.7) 0.86
Nonwhite ethnicity 479 219 (45.7) 260 (54.3) 0.83
N (%)
l,\’]“(';:;’d Health System 324 130 (40.1) 194 (59.9) <0.01
Age* 655+ 11.0 66.6+ 11.5 64.7 £ 10.5 0.03
mean + SD
zgr'{)”"’d'a“ 26 (24-29) 25 (24-29) 26 (24-29) 0.71
Diabetes
N () 248 121 (48.8) 127 (51.2) 0.28
On metformin 106 46 (43.4) 60 (56.6) 0.59
N (%)
Hypertension 505 244 (48.3) 261 (51.7) 0.01
N (%)
Prior MI
N (%) 145 73 (50.3) 72 (49.7) 0.25
Prior angioplasty 84 41 (48.8) 43 (51.2) 0.63
N (%)
Prior CABG
N (%) 35 26 (74.3) 9 (25.7) <0.01
CHF
N (%) 38 16 (42.1) 22 (57.9) 0.73
Day shift 539 246 (45.6) 293 (54.4) 0.68
N (%)
Known LV function 202 109 (54.0) 93 (46.0) <0.01
N (%)
Diagnosis of CCS 283 115 (40.6) 168 (59.4) 0.01
N (%)
Instability
N %) 18 12 (66.7) 6 (33.3) 0.09
Severe CAD
N (%) 54 25 (46.3) 29 (53.7) 1.00
Contrast volume
Modian (/QR) 80 (60-100) 77 (56-100) 80 (60-100) 0.15
Creatinine**
Median (1GR) 0.8 (0.6-1.0) 0.8 (0.7-1.1) 0.7 (0.6-0.9) <0.01
Interventional cardiologist***
N (%) - - _ <0.01
A 27 13 (48.1) 14 (51.9)
B 56 40 (71.4) 16 (28.6)
c 57 12 (21.0) 45 (79.0)
D 12 8 (66.6) 4(33.4)
E 21 13 (61.9) 8 (38.1)
F 92 38 (41.3) 54 (58.7)
G 11 46 (41.4) 65 (58.6)
s 44 33 (75.0) 11 (25.0)
| 30 12 (40.0) 18 (60.0)
J 51 13 (25.5) 38 (74.5)
L 98 47 (48.0) 51 (52.0)

BMI: body mass index; CABG: coronary artery bypass grafting; CAD: coronary artery disease; CCS: chronic coronary syndrome; CHF: congestive heart
failure; LV: left ventricle. (N = 594), **(N = 592), ***(N = 599). Source: Own work.
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Table 2 - Logistic regression adjusted for variables with p < 0.05 on univariate analysis

Variable

OR (95%Cl)

p-value

Known LV function

0.58 (0.40-0.85

<0.01

Diagnosis of chronic coronary syndrome

1.72 (1.20-2.46

<0.01

History of CABG

Hypertension

)
)
0.31(0.14-0.69) <0.01
0.58 (0.36-0.94)

0.02

Baseline creatinine (mg/dL)

0.42 (0.26-0.69)

<0.01

Logistic regression adjusted by payer, age, hypertension, history of coronary artery bypass grafting (CABG), known left ventricular (LV) function,
diagnosis on admission, hemodynamic instability, baseline creatinine, and interventional cardiologist. Source: Own work.

upon admission. In hospitalized patients, this information
was recorded by physicians in each patient’s progress notes.

Despite these limitations, the present study identified
variables that may interfere with the decision to perform
left ventriculography during cardiac catheterization in real-
world clinical practice, outside the controlled environment
of clinical trials.

Conclusions

In patients with coronary artery disease undergoing
coronary angiography, a diagnosis of chronic coronary
syndrome was independently associated with greater odds
of undergoing left ventriculography. Having known left
ventricular function (determined by other imaging methods),
hypertension, a history of CABG, and increased baseline
creatinine were associated with greater odds of not undergoing
left ventriculography.

Acknowledgements

We thank all staff members at the Hospital Santa
Izabel/Santa Casa da Bahia catheterization laboratory for
their cooperation.

References

1. Witteles RM, Knowles JW, Perez M, Morris WM, Spettell CM, Brennan TA, et
al. Use and overuse of left ventriculography. Am Heart) 2012: 163(4): 617-23.

2. Doherty JU, Kort S, Mehran R, Schoenhagen P, Soman P, Dehmer GJ, et al.
ACC/AATS/AHA/ASE/ASNC/HRS/SCAI/SCCT/SCMR/STS 2019 appropriate
use criteria for multimodality imagingin the assessment of cardiac structure
and function in nonvalvular heart disease: a report of the American College
of Cardiology Appropriate Use Criteria Task Force, American Association
for Thoracic Surgery, American Heart Association, American Society of
Echocardiography, American Society of Nuclear Cardiology, Heart Rhythm
Society, Society for Cardiovascular Angiography and Interventions, Society
of Cardiovascular Computed Tomography, Society for Cardiovascular
Magnetic, Resonance, and Society of Thoracic Surgeons. ] Am Coll Cardiol.
2019; 73(4):488-516. doi: 10.1016/j.jacc.2018.10.038

3. Wilhelm-Leen E, Montez-Rath ME, Chertow G. Estimating the Risk of
Radiocontrast-Associated Nephropathy. ] Am Soc Nephrol. 2017;28(2):653-9.
doi:10.1681/ASN.2016010021.

Author Contributions

Conception and design of the research: Santos CCL, Feitosa
GS, Feitosa Filho CS; Acquisition of data: Santos CCL, Oliveira
RP, Sena J, Oliveira AD, Ferreira MG, Santos Filho A; Analysis
and interpretation of the data: Santos CCL, Feitosa Filho CS;
Statistical analysis and Obtaining financing: Santos CCL; Writing
of the manuscript: Santos CCL, Feitosa Filho GS; Critical revision
of the manuscript for intellectual content: Santos CCL, Oliveira
RP. Sena J, Oliveira AD, Ferreira MG, Santos Filho A, Guissoni
H, Brito JC, Feitosa GS, Feitosa Filho GS.

Potential Conflict of Interest

No potential conflict of interest relevant to this article
was reported.

Sources of Funding

There were no external funding sources for this study.

Study Association

This article is part of the thesis of master submitted by
Claudia de Castro Lima Santos, from Escola Bahiana de
Medicina e Sadde Publica.

4. Parfrey PS, Criffiths SM, Barrett BJ, Paul MD, Genge M, Withers J, et al.
Contrast material-induced renal failure in patients with diabetes mellitus,
renal insufficiency, or both. A prospective controlled study. N Engl ] Med.
1989;320(3):143-9. doi: 10.1056/NEJM198901193200303.

5. BrarSS, Shen AY, Jorgensen MB, Kotlewski A, Aharonian VJ, Desai
N, et al. Sodium bicarbonate vs sodium chloride for the prevention
of contrast medium-induced nephropathy in patients undergoing
coronary angiography: a randomized trial. JAMA. 2008;300(9):1038-46.
doi:10.1001/jama.300.9.1038.

6. HeinrichMC, Haberle L, Miiller V, Bautz W, Uder M. Nephrotoxicity of iso-
osmolar iodixanol compared with nonionic low-osmolar contrast media:
meta-analysis of randomized controlled trials. Radiology. 2009;250(1):68-
86. doi:10.1148/radiol.2501080833.

7. Rudnick MR, Davidson C, Laskey W, Stafford JL, Sherwin PF. VALOR Trial
Investigators. Nephrotoxicity of iodixanol versus ioversol in patients with

Arq Bras Cardiol. 2022; 118(3):607-613

611


https://pubmed.ncbi.nlm.nih.gov/?term=Kotlewski+A&cauthor_id=18768415
https://pubmed.ncbi.nlm.nih.gov/?term=Aharonian+VJ&cauthor_id=18768415
https://pubmed.ncbi.nlm.nih.gov/?term=Desai+N&cauthor_id=18768415

612

Santos et al.
Predictors of Ventriculography in CAD

Original Article

10.

12.

13.

14.

17.

chronic kidney disease: the Visipaque Angiography/Interventions with
Laboratory Outcomes in Renal Insufficiency (VALOR) Trial. Am Heart J.
2008;156(4):776-82. doi:10.1016/j.ahj.2008.05.023.

Solomon RJ, Mehran R, Natarajan MK, Doucet S, Katholi RE, Staniloae CS,
et al. Contrast-induced nephropathy and long-term adverse events: cause
and effect?. Clin J Am Soc Nephrol. 2009;4(7):1162-9. doi:10.2215/
CJN.00550109.

Cigarroa RG, Lange RA, Williams RH, Hillis LD. Dosing of contrast material
to prevent contrast nephropathy in patients with renal disease. Am J Med.
1989;86(6 Pt 1):649-52. doi:10.1016/0002-9343(89)90437-3.

Lautin EM, Freeman NJ, Schoenfeld AH, Bakal CW, Haramati N, Friedman
AC, et al. Radiocontrast-associated renal dysfunction: incidence and
risk factors. AJR Am J Roentgenol. 1991;157(1):49-58. doi:10.2214/
ajr.157.1.2048539.

. Mehran R, Aymong ED, Nikolsky E, Lasic Z, lakovou |, Fahy M, etal. Asimple

risk score for prediction of contrast-induced nephropathy after percutaneous
coronary intervention: developmentand initial validation. ] Am Coll Cardiol.
2004;44(7):1393-9. doi:10.1016/j.jacc.2004.06.068.

Gigliotti OS, Babb JD, Dieter RS, Feldman DN, Islam AM, Marmagkiolis K, et
al. Optimal use of left ventriculography at the time of cardiac catheterization:
a consensus statement from the society for cardiovascular angiography
an interventions. Catheter Cardiovasc Interv. 2015; 85(2): 181-91.
Doi:10.1002/ccd.25642

Guimaraes JI. Sociedade Brasileira de Cardiologia. Diretriz para realizagao
de exames diagndsticos e terapéuticos em hemodinamica [Guideline for
conducting diagnostic and therapeutic examinations in hemodynamics].
Arq Bras Cardiol. 2004;82 (Suppl 1):2-6. PMID:15129651

Kern MJ, Sorajja B, Lim MJ. Cardiac catheterization Handbook. 6.ed.
Philadelphia: Elsevier: 2016. ISBN: 978-0323340397.

. Lee HH, Lee WH, Chiu CA, Chu CY, Hsu PC, Su HM. The current status

of performing left ventriculography in Taiwan. Acta Cardiol Sin. 2016;
32(1): 49-54.

. Patel MR, Bailey SR, Bonow RO, Chambers CE, Chan PS, Dehmer GJ, et

al. ACCF/SCAI/AATS/AHA/ASE/ASNC/HFSA/HRS/SCCM/SCCT/SCMR/
STS 2012 appropriate use criteria for diagnostic catheterization: a
report of the American College of Cardiology Foundation Appropriate
Use Criteria Task Force, Society for Cardiovascular Angiography and
Interventions, American Association for Thoracic Surgery, American
Heart Association, American Society of Echocardiography, American
Society of Nuclear Cardiology, Heart Failure Society of America,
Heart Rhythm Society, Society of Critical Care Medicine, Society of
Cardiovascular Computed Tomography, Society for Cardiovascular
Magnetic Resonance, and Society of Thoracic Surgeons. ] Am Coll
Cardiol. 2012; 59:1995-2027.

Knuuti J, Wijns W, Saraste A, Capodanno D, Barbato E, Funck-Brentano
C, etal. ESC Scientific Document Group, 2019 ESC Guidelines for the

Arq Bras Cardiol. 2022; 118(3):607-613

18.

19.

20.

21.

22.

23.

25.

26.

diagnosis and management of chronic coronary syndromes: The Task Force
for the diagnosis and management of chronic coronary syndromes of the
European Society of Cardiology (ESC). Eur Heart ).2020;41(3):407-77.
doi:10.1093/eurheartj/ehz425

Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, Bueno
H, et al. ESC Scientific Document Group, 2017 ESC Guidelines for the
management of acute myocardial infarction in patients presenting with
ST-segment elevation: The Task Force for the management of acute
myocardial infarction in patients presenting with ST-segment elevation of
the European Society of Cardiology (ESC), Eur Heart).2018;39(2):119-77.
doi: 10.1093/eurheart j/ehx393

Roffi M, Patrono C, ColletJP, Mueller C, Valgimigli M, Andreotti F, etal. ESC
Scientific Document Group, 2015 ESC Guidelines for the management
of acute coronary syndromes in patients presenting without persistent
ST-segment elevation: Task Force for the Management of Acute Coronary
Syndromes in Patients Presenting without Persistent ST-Segment Elevation of
the European Society of Cardiology (ESC), Eur Heart). 2016; 37(3):267-315.
doi:10.1093/eurheartj/ehv320

O’Gara P, Kushner FG, Ascheim DD, Casey DE, Chung MK, Lemos JA, etal.
ACCF/AHA Guideline for the Management of ST-Elevation Myocardial
Infarction. ] Am Coll Cardiol. 2013; 61 (4) e78-e140. doi:10.1016/j.
jacc.2012.11.019

Amsterdam EA, Wenger NA, Brindis RG, Casey DE, Ganiats TG, Holmes DR,
etal. 2014 AHA/ACC Guideline for the Management of Patients With Non—
ST-Elevation Acute Coronary Syndromes. ] Am Coll Cardiol. 2014; 64 (24)
e139-e228. doi:10.1016/jacc,214.09.017

Fihn SD, Gardin JM, Abrams J, Berra K, Blankenship JC, Dallas AP. 2012
ACCF/AHA/ACP/AATS/PCNA/SCAI/STS Guideline for the Diagnosis and
Management of Patients With Stable Ischemic Heart Disease. ] Am Coll
Cardiol. 2012; 60 (24) e44-e164. doi:10.1016/j.jacc.2012.07.013.

Feres F, Costa RA, Siqueira D, Costa Jr, Chamié D, Staico R, et.al. Diretriz da
Sociedade Brasileira de Cardiologia e da Sociedade Brasileirade Hemodinamica
e Cardiologia Intervencionista sobre Intervencao Corondria Percutanea. Arq Bras
Cardiol 2017 109(1Supl.1):1-81. Doi:10.5935/abc.20170111

. Piegas LS, Timerman A, Feitosa GS, Nicolau JC, Mattos LAP, Andrade MD,

etal. V Diretriz da Sociedade Brasileira de Cardiologia sobre Tratamento do
Infarto Agudo do Miocérdio com Supradesnivel do Segmento ST. Arq Bras
Cardiol. 2015; 105(2):1-105. doi: 10.5935/abc.20150107

Avezum AJr, Feldman A, Carvalho ACC, Sousa ACS, Mansur AP, Bozza EZ, et
al. Sociedade Brasileira de Cardiologia. Diretriz de doenga corondria estavel.
Arq Bras Cardiol. 2014; 103(2 supl.2): 1-59. Doi:10.5935/abc.2014s004

Nicolau JC, Timerman A, Marin-Neto JA, Piegas LS, Barbosa CJDG, Franci
A, Sociedade Brasileira de Cardiologia. Diretrizes da Sociedade Brasileira
de Cardiologia sobre angina instével e infarto agudo do miocardio sem
supradesnivel do segmento ST. Arq Bras Cardiol 2014; 102(3supl.1):1-61.
doi:10.5935/abc 20145001


https://pubmed.ncbi.nlm.nih.gov/?term=Bakal+CW&cauthor_id=2048539
https://pubmed.ncbi.nlm.nih.gov/?term=Haramati+N&cauthor_id=2048539
https://pubmed.ncbi.nlm.nih.gov/?term=Friedman+AC&cauthor_id=2048539
https://www.sciencedirect.com/science/article/pii/S0735109704014457#_blank
https://www.sciencedirect.com/science/article/pii/S0735109704014457#_blank

Santos et al.
Predictors of Ventriculography in CAD

Original Article

m' This is an open-access article distributed under the terms of the Creative Commons Attribution License

Arq Bras Cardiol. 2022; 118(3):607-613 13



