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Value of three-dimensional
echocardiography study of left ventricle
function correlated to coronary arterial
dominance in predicting the outcome of
primary percutaneous coronary intervention
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Background: Limited information is available regarding the relationship between coronary vessel dominance and
outcome after ST-segment elevation myocardial infarction (STEMI).

Objectives: The study was designed to evaluate the prognostic value of coronary arterial dominance after primary
percutaneous coronary intervention (PCI) during hospital stay and at 3 months follow-up regarding cardiac mortal-
ity, heart failure, nonfatal myocardial infarction, revascularization, and stroke.

Patients and methods: The study population consisted of 300 consecutive patients (mean age, 57.35 p 13.41 years;
91% men) with STEMI who were admitted to Dallah Hospital (Riyadh, Saudi Arabia) from January 2015 to Decem-
ber 2016. These patients underwent successful primary PCI with thrombolysis in myocardial infarction (TIMI) III
flow. They were divided into three groups according to angiographic coronary dominance: 227 (75.7%) in the right
coronary dominant group, 40 (13.3%) in the left coronary dominant group, and 33 (11%) in the balanced coronary
dominant group. They were evaluated with two- (2D) and three-dimensional (3D) echocardiography within 48 hours
of admission and at 3 months follow-up after STEMI.

Results: Right dominance was present in 75.6%, left dominance in 13.3%, and balanced dominance was present in
11% of patients. The main finding of this study was that a left dominant system was associated with increased risk of
cardiac mortality, heart failure, nonfatal myocardial infarction, revascularization, and stroke shortly after primary
PCI, during hospital stay, and at 3 months follow-up after STEMI. Moreover, a significantly lower left ventricular
ejection fraction at admission was observed by both 2D and 3D echocardiography in patients with a left dominant
system.

Conclusion: In patients with STEMI treated with primary PCI, left coronary artery dominance confers a higher
risk of various adverse clinical events after primary PCI, during hospital stay, and at 3 months follow-up compared
to right and balanced coronary artery dominance.

Disclosure: Authors have nothing to disclose with regard to commercial

support.

Received 16 August 2017; revised 1 January 2018; accepted 3 January 2018. P.O. Box 2925 Riyadh - 11461KSA

Available online 11 January 2018 Tel: +966 1 2520088 ext 40151
Fax: +966 1 2520718

* Corresponding author at: Cairo University, Cairo, Egypt. uonal Al Anen Email: sha@sha.org.sa

E-mail address: Noha.Ali@kasralainy.edu.eg (N.H. Hanboly). Sudifieanmesaton  URL: www.sha.org.sa

1016-7315 © 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an open access article under the CC BY-
G ol @ NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

g Elloldl
King Saud University

Peer review under responsibility of King Saud University.
URL: www.ksu.edu.sa
https://doi.org/10.1016/j.jsha.2018.01.001

ELSEVIER Production and hosting by Elsevier

23]
=
=
&
<
o
=
©)
Z
=
|
=
=
=]
=]



http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsha.2018.01.001&domain=pdf
mailto:Noha.Ali@kasralainy.edu.eg
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.jsha.2018.01.001

o]
S
=
=
—
o]
Z
Q
~
s
%
=
0
=
(o]

212 HANBOLY ET AL

THE OUTCOME OF PRIMARY PERCUTANEOUS CORONARY INTERVENTION CORRELATED

TO CORONARY ARTERIAL DOMINANCE

J Saudi Heart Assoc
2018;30:211-221

© 2018 The Authors. Production and hosting by Elsevier B.V. on behalf of King Saud University. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Keywords: Coronary arterial dominance, Primary percutaneous coronary intervention, Three dimensional

echocardiography

Introduction

he coronary artery that supplies the posterior

descending artery (PDA) and posterolateral
branches is defined as coronary vessel dominance
that affects the relative clause of the different
coronary arteries to the total left ventricular blood
flow [1]. The right coronary artery (RCA) supplies
the posterior portion of the interventricular sep-
tum and gives the PDA in a right-dominant circu-
lation. By contrast, when the left circumflex (LCX)
artery supplies this territory, it is called left-
dominant circulation [1]. In a codominant circula-
tion, the supply of the posterior interventricular
septum is shared by the RCA and the LCX [2,3].
Right-dominant circulation is a well-balanced
coronary circulation in which the left ventricle
(LV) is supported by all coronary blood flow
through three arteries; this is in contrast to
patients with a left dominant system, where 60%
of the LV myocardium is supplied by the PDA
and the posterolateral branches originating from
the LCX [4]. This less well-balanced coronary cir-
culation might have an undue influence on the
prognosis of patients with coronary artery disease
(CAD). Up to now, the prognostic importance of
coronary vessel dominance in patients presenting
with first ST-segment elevation myocardial infarc-
tion (STEMI) remains uncertain [4]. There is lim-
ited knowledge about the clinical relevance of
this anatomical variation, but the presence of a left
dominant system was associated with an
increased mortality in patients presenting with
acute coronary syndrome (ACS) that was
observed by Goldberg et al. [5] and the National
Cardiovascular Database Cath Percutaneous Cor-
onary Intervention (Cath-PClI registry) [6] as both
showed higher in-hospital mortality after percuta-
neous coronary intervention (PCI) in patients with
a left dominant system [6]. Short- and long-term
outcomes of patients with STEMI who undergo
primary PCI have been affected by left ventricular
systolic dysfunction and remodeling [7]. Infarct
size, heart rate, and severity of coronary artery
disease were independent predictors of LV sys-
tolic dysfunction and remodeling after STEMI
[8-10]. LV dysfunction is also affected by coronary
arterial dominance, as Yip et al. [11] showed that a

Abbreviations

PDA Posterior descending artery

RCA Right coronary artery

LCX Left circumflex artery

LV Left ventricle

ACS Acute coronary syndrome

STEMI Segment elevation myocardial infarction

TIMIIII flow Thrombolysis In Myocardial Infarction III flow

PCI Percutaneous coronary intervention

BCD Balanced coronary dominant group

LCD Left coronary dominant group

LVEF  Left ventricle ejection fraction

2D Two Dimensional echocardiography

3D Three Dimensional echocardiography

EDV End diastolic volume

ESV End systolic volume

LD Left dominant anatomy

REBUS study RElevance of Biomarkers for future risk of
thromboembolic events in UnSelected post-
myocardial infarction patients

WMSI  Wall motion score index

MAPSE Mean annular plane systolic excursion

PREDICTION study Prediction of Progression of Coronary
Artery Disease and Clinical Outcomes Using Vas-
cular Profiling of Endothelial Shear Stress and
Arterial Wall Morphology

left dominant system was independently predic-
tive of failed reperfusion in patients with LCX
artery infarction. The effect of coronary arterial
dominance on LV dysfunction and remodeling at
follow-up is unclear [12].

Three-dimensional (3D) echocardiography is a
novel imaging technique based on acquisition
and display of volumetric data sets in the beating
heart. This permits a comprehensive evaluation of
LV anatomy and function from a single acquisi-
tion. Moreover, it allows assessment of the geom-
etry and function of LV without pre-established
assumptions regarding cardiac chamber shape
and allows an echocardiographic assessment of
the LV that is less operator-dependent and there-
fore more reproducible [13].

The aim of this study was to evaluate the prog-
nostic value of coronary arterial dominance after
primary PCI on cardiac mortality, heart failure,
nonfatal myocardial infarction, revascularization,
stroke, and readmission for ACS and LV systolic
function studied using the novel 3D
echocardiography.
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Fig. 1. Pyramidal three-dimensional (3D) data set.

Patients and methods

This prospective observational study was car-
ried out from January 2015 to December 2016. It
included 300 consecutive patients with STEMI
who were admitted to Dallah Hospital (Riyadh,
Saudi Arabia) and underwent successful primary
PCI with thrombolysis in myocardial infarction
(TIMI) III flow.

Written consent was obtained from all partici-
pants. The study protocol was approved by the
local ethics committee. The patients were divided
into three groups according to coronary domi-
nance: right coronary dominant group (RCD; n =
227) patients, left coronary dominant group
(LCD; n=40) patients, and balanced coronary
dominant group (BCD; n = 33) patients.

Demographic, clinical, echocardiographic, and
angiographic details were collected from each
patient. Patients with prior coronary artery
bypasses graft, previous PCI, unsuccessful PCI,
cardiogenic shock, STEMI with mechanical com-
plication (ventricular septal defect, rupture myo-
cardium and mitral regurgitation), left main
disease >50%, previous myocardial infarction

(STEMI and non-STEMI), and valvular heart dis-
ease were excluded.

Transthoracic echocardiography

Participants were placed in the left lateral posi-
tion and connected to an electrocardiogram mon-
itor. The apical four-chamber view was obtained
using a 4Vlc transducer (1-4 MHz). The frame
rate was 51 + 5 frames/s.

Left ventricle ejection fraction (LVEF) was mea-
sured by the two- dimensional (2D) biplane Simp-
son’s method. LV wall motion score index (WMSI)
was assessed according to the American Society of
Echocardiography guidelines (American College
of Cardiology/American Heart Association) [14].

Real-time full-volume three-dimensional
transthoracic echocardiography (RT3D-TTE) was
performed using the Acuson SC2000 (Siemens
Ultrasound, Mountain View, CA, USA) imaging
system with a 4Z1c real-time volume transducer
(2.8 MHz).

Full LV volumes were acquired at every cardiac
cycle for three to five consecutive cycles. Care was
taken to include the entire LV within the imaging
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Table 1. Demographics and clinical characteristics of the study groups.

Variable Total RCD group LCD group BCD group p
(n =227) (n = 40) (n=33)
n (%) n (%) n (%)
Age (y) 57.3+13.4 56.4+11.5 57.5+10.9 56.1 £ 8.9 0.8
Sex
Male 273 (91%) 206 (90.7%) 37 (92.5%) 30 (90.9%) 0.9
Female 27 (9%) 21 (9.3%) 3 (7.5%) 3 (9.1%)
Risk factors
DM 145 (48.3%) 110 (48.5%) 19 (47.5%) 16 (48.5%) 0.994
Hypertension 141 (47.0%) 105 (46.3%) 19 (47.5%) 17 (51.5%) 0.85
Current smoker 95 (31.7%) 72 (31.7%) 13 (32.5%) 10 (30.3%) 0.979
Dyslipidemia 74 (24.7%) 56 (24.7%) 10 (25.0%) 8 (24.2%) 0.997
Clinical characteristics at admission
Systolic BP (mmHg) 123.1 +19.1 127.1 £ 23.1 126.3 +15.9 124.8 + 18.2 0.8
Heart rate (bpm) 81.2+14.5 80.8 +16.3 83.9 £14.9 79.03 £ 12.5 0.38

Continuous data are expressed as mean * standard deviation.

BCD = balanced coronary dominant group; BP =blood pressure; bpm = beat per minute; DM = diabetes mellitus; LCD = left coronary dominant

group; RCD = right coronary dominant group.

volume using automatically generated simultane-
ous 2D reference planes.

Apical four-chamber view echocardiography
was carried out avoiding foreshortening and
ensuring that the entire LV is within the sector.
Live three- dimensional (3D) mode was selected
to view the entire LV in 3D. Full volume mode
was then selected from the screen to calculate
LVEF (Fig. 1).

Analysis of the RT3D-TTE images was per-
formed offline wusing a fully automated
knowledge-based endocardial detection algo-
rithm. End diastolic volume was selected by the
algorithm using the peak R-wave from the electro-
cardiography signal.

End systolic volume was selected as the systolic
frame with the minimal volume. The LV cavity
(including the papillary muscles) was then dis-
played for analysis. End diastolic volume, end sys-
tolic volume, and ejection fraction (EF) were
displayed.

We used the cardiac cycle with the best endocar-
dial detection for analysis. The LV can be visual-
ized using different display modalities: volume
rendering for visualizing morphology and spatial
relationships among adjacent structures, surface
rendering for quantitative purposes, and multi-
slice (multiple 2D tomographic views extracted
automatically from a single 3D data set) for mor-
phological and functional analysis at different
regional levels [13].

Coronary angiography and primary PCI

The images of the coronary angiography and
PCI were obtained according to standardized
angiographic projections. During the analysis,

coronary vessel dominance, the culprit vessel,
and severity of CAD were recorded.

The extent of CAD was expressed as the pres-
ence of one-, two-, or three-vessel disease (steno-
sis causing >70% luminal narrowing). Complete
revascularization was defined as treating all pre-
sent significant coronary artery stenosis (>70%lu-
minal narrowing) during primary PCI or during
secondary revascularization prior to discharge.
Angiographic success of PCI was defined as TIMI
III flow with residual stenosis below 20% [15].

The study evaluated the prognostic value of coro-
nary arterial dominance after primary PCI during
hospital stay and at3 months follow-up with regard
to cardiac mortality, heart failure defined as New
York Heart Association functional class >3, nonfa-
tal myocardial infarction after PCI revasculariza-
tion, stroke, and readmission for ACS.

Moreover, the relationship between coronary
arterial dominance and systolic LV function shortly
after STEMI and at 3 months follow-up was studied
using both 2D and 3D echocardiography.

Statistical analysis

The continuous variables are presented as mea
n = standard deviation or as median and
interquartile ranges. Categorical variables are pre-
sented as numbers and percentages. Differences
in baseline characteristics among the three coro-
nary arterial dominance groups (right dominance,
left dominance, and balanced) were evaluated
with the chi-square and one-way analysis of vari-
ance tests. Statistical analyses were performed
using SPSS software version 20.0 (SPSS Inc., Chi-
cago, IL, USA). A p value <0.05 by a two-sided test
was considered statistically significant.
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ECG change (n = 300)

RCD group LCD group BCD group Chi-square p

(n =227) (n = 40) (n=33)
n (%) n (%) n (%) n (%)
Extensive anterior (V1-V6) 53 (17.7%) 33 (14.53%) 11 (27.5%) 7 (21.21%) 45 0.1
Anterior (V3 and V4) 30 (10%) 29 (12.77%) 7 (17.5%) 4 (12.12%) 0.7 0.7
Anteroseptal (V1-V4) 20 (6.7%) 13 (5.7%) 3 (7.5%) 4 (12.12%) 1.9 0.38
Anterolateral (V3-V6) 27 (9%) 19 (8.37%) 6 (15%) 4 (12.12%) 1.97 0.37
Septal (V1 and V2) 7 (2.3%) 5(2.2%) 1 (2.5%) 2 (6%) 1.65 0.4
Lateral (V5 and V6) 36 (12%) 28 (12.3%) 4 (10%) 4 (12.12%) 0.18 0.9
High lateral (I, aVL) 20 (6.7%) 15 (6.6%) 3(7.5%) 3 (9.09%) 0.29 0.86
Inferior (II, III, aVF) 70 (23.3%) 58 (25.5%) 5 (12.5%) 6 (18.18%) 3.75 0.15
Posterior: tall R wave and ST depression in V1-V2 53 (17.66%) 46 (20.26%) 3 (7.5%) 4 (12.12%) 4.6 0.1

BCD = balanced coronary dominant group; LCD = left coronary dominant group; N = number; RCD = right coronary dominant group; STEMI = ST-

segment elevation myocardial infarction.

Results

The mean age of patients was 57.3 = 13.4 years,
and there was a male preponderance (91% of the
study population).

There were no statistically significant differ-
ences in terms of age, sex, or traditional CAD risk
factors (diabetes mellitus, hypertension, smoking,
dyslipidemia; Table 1). The site of STEMI was
extensively anterior in the left coronary dominant
group and inferior or posterior in the right coro-
nary dominant group (Table 2).

With regard to laboratory data [lipid profile,
serum creatinine, and hemoglobin Alc (HbA1c)%
levels], there were no significant differences
between all studied groups (p=0.6, 0.24, and
0.12, respectively).

Left ventricular function by 2D and 3D
echocardiography at admission and 3 months
follow-up among the studied groups

The study showed a lowering of EF by both 2D
and 3D echocardiography at admission in the left
coronary dominant group compared to other coro-
nary dominant groups (p = 0.019 for 2D echocar-
diography and p = 0.024 for 3D echocardiography).

LVEF assessed by 3D echocardiography within
48 hours of admission and at 3 months follow-up
showed a significant lowering of EF at admission
in the left coronary dominant group (40.08 = 12.7
7) compared with the right coronary dominant
group (45.88 +11.55) and the balanced coronary
dominant group (44.94 +13.92; p = 0.024) (Figs. 2
and 3).

WMSI was increased in the left coronary domi-
nant group (4.33 £2.55) compared to the right
coronary dominant group (2.83 * 2.10) and the bal-
anced coronary dominant group (3.03 £2.35; p =
0.001). However, at 3 months follow-up, LVEF
and WMSI showed no significant differences
between all studied groups (Fig. 4).

Coronary angiography among the studied groups

The RCA was most often the culprit vessel
lesion and the most vascularized vessel among
patients with a right dominant system. Mean-
while, the left anterior descending (LAD) artery
was most often the culprit vessel lesion and the
most vascularized vessel in patients with a left
dominant system (Fig. 5), whereas in patients with
a balanced dominant system, the LCX artery was
most often the culprit vessel and the most vascu-
larized vessel (Fig. 6).

There was no significant difference between all
studied groups regarding number of the diseased
vessels, complete revascularization, thrombus
aspiration direct stenting, total stent length, and
maximal inflated pressure used during stenting
(Table 3).

Myocardial infarction after PCI and
revascularization

During hospital stay, out of 300 patients, 14
(4.66%) patients had myocardial infarction after
PCI, 13 (4.33%) of them were revascularized and
one patient had thrombolysis therapy.

Seven (3.08%) patients had myocardial infarc-
tion after PCI in the right coronary dominant
group, six patients were revascularized, and one
patient had thrombolysis therapy.

Moreover, five (12.5%) patients had myocardial
infarction after PCI in the left coronary dominant
group and all of them were revascularized.
Patients in the left coronary dominant group had
significantly higher rates of heart failure, in-
hospital cardiac mortality, and stroke (p =0.01,
0.008, and 0.007, respectively; Fig. 7).

During 3 months follow-up, patients in the left
coronary dominant group had significantly higher
rates of heart failure and cardiac mortality (p =
0.01 and 0.025, respectively; Fig. 8).
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Fig. 2. Left ventricle ejection fraction (EF) % in a patient with left coronary dominant circulation. EDV = end diastolic volume; EF = ejection
fraction; ESV = end systolic volume; SV = stroke volume.

13433 ml
44,66 mi
89.66 ml

Fig. 3. Left ventricle ejection fraction (EF)% in a patient with right coronary dominant circulation. EDV = end diastolic volume; EF = ejection
fraction; ESV = end systolic volume; SV = stroke volume.

Discussion majority of patients, the RCA reaches the crux of
the heart and supplies the PDA.
Variations in the balance of the coronary arteries Left-dominant anatomy, described as a variant

are common, particularly with regard to the  of normal anatomy, has a prevalence of approxi-
supply of the posterior aspect of the LV. In the  mately 5-15% in the general population. In these
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Left ventricle ejection fraction% by

Real-time full-volume 3-dimensional transthoracic

echocardiography
2]
P=0.024(5) P=0229(NS)
S0
40
WURD
|
i)
2 wem

e

Fig. 4. Left ventricle ejection fraction (EF)% by three-dimensional echocardiography at admission and 3 months follow-up according to coronary
arterial dominance. BCD = balanced coronary circulation; LCD = left coronary dominant; RCD = right coronary dominant; S = Statistically

significant; NS = Not statistically significant.

Fig. 5. Left coronary angiogram of a patient with left dominant
circulation showing subtotal occlusion of LAD. LAD = left anterior
descending artery; LCx = left circumflex; LMT = left main trunk.

individuals, the LCX artery reaches the crux and
supplies the posterior descending and usually
the atrioventricular nodal branches [16].

Dominant LCX has several acute angles in its
course that results in turbulence and shear stress
during blood flow leading to thrombus formation
and platelet activity [17].

The PDA, arising from the RCA, may serve as a
backup supply in normal anatomy, with the right
dominant system acting in a protective manner.
Left-dominant patients usually have only the left
coronary artery to supply the majority of the myo-

cardium. Thus, an event in a major vessel may
lead to a worse outcome [18]. Another factor con-
tributing to the poor outcome of patients with a
left dominant system could be lack of collateral
circulation in patients with a left dominant system
[19]. However, data describing the effects of coro-
nary dominance in modern PCI are scarce.

The study aimed to evaluate the prognostic
value of coronary arterial dominance after pri-
mary PCI during hospital stay and at 3 months
follow-up on LV systolic function studied by 2D
and 3D echocardiography as well as on cardiac
mortality.

The angiographic data were similar between
coronary vessel dominance groups regarding the
number of stents inserted into lesion site, either
of which bare metal stents or drug eluting stents.

However, The RCA was most often the culprit
vessel in patients with a right dominant system,
whereas in patients with a left dominant system,
the LAD artery was the culprit vessel and the
LCX artery was most often the culprit vessel in a
balanced system.

Importantly, the majority of patients presented
with single vessel disease. Complete revascular-
ization was achieved in 223 patients (74.3%), and
thrombus aspiration was achieved in 110 patients
(36.8%).

In our study, right dominance was present in
75.6% of study population, left dominance in
13.3%, and balanced dominance was present in
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Fig. 6. Left and right coronary angiograms of a patient with codominant coronary circulation showing right coronary artery (RCA) lesion.
LAD = left anterior descending artery; LCx = left circumflex; PDA = posterior descending artery.

% of patients

In -hospital outcome

P=0.03(5)*

Fig. 7. In-hospital clinical outcome among the studied groups. BCD = balanced coronary circulation; LCD = left coronary dominant; PCI =
percutaneous coronary intervention; RCD = right coronary dominant; S = statistically significant.

11%, which was not significantly different from  from 8.2% to 15% for left dominance and from
values given in the previous literature, varying  72% to 90% for right dominance [1]. Although
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Table 3. Coronary angiography of the studied groups.

Total (n =300) RCD group (n=227) LCD group (n=40) BCD group (n=33) p
n (%) n (%) n (%) n (%)

Number of diseased vessels among the studied groups
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Single-vessel disease 152 (50.7%) 114 (50.2%) 21 (52.5%) 17 (51.5%) 0.96
Two-vessel disease 95 (31.7%) 72 (31.7%) 13 (32.5%) 10 (30.3%) 0.97
Three-vessel disease 53 (17.7%) 41 (18.1%) 6 (15.0%) 6 (18.2%) 0.9
Complete revascularization 223 (74.3%) 168 74.0% 30 75.0% 25 75.8% 0.97
Thrombus aspiration 110 (36.8%) 83 (36.6%) 15 (37.5%) 12 (37.5%) 0.99
Direct stenting 66 (22.1%) 50 (22.0%) 9 (22.5%) 7 (21.9%) 0.997
Total stent length (mm) 41.42 + 24.05 40.11 = 24.61 42.50 + 23.08 41.66 + 24.48 0.821
Stent diameter (mm) 2.94 + 0.61 3.03 £ 0.51 2.93 +0.62 2.86 +0.72 0.18
Total stent number per patient 1.73 £ 0.87 1.60 = 0.80 1.93 + 0.94 1.66 + 0.87 0.080
Drug eluting stent per patient 1.7 £0.88 1.55 £ 0.83 1.90 £ 0.96 1.66 £ 0.87 0.054
Maximal inflation pressure (mmHg) 20.48 +5.17 22.03 +7.41 19.92 +5.89 19.50 + 5.21 0.053

BCD = balanced coronary dominant group; LCD = left coronary dominant group; RCD = right coronary dominant group.

Three months clinical outcome among the

% of patients

16.00%

14.00%

studied groups

Fig. 8. Three months clinical outcome among the studied groups. BCD = balanced coronary circulation; LCD = left coronary dominant; RCD =

right coronary dominant.

coronary artery anomalies were not among the
exclusion criteria of the study and its prevalence
in the form of absent left main coronary artery,
myocardial bridge, coronary arteriovenous fistu-
lae, or aneurysms varies from 0.2% to 8.4% [20],
the current study did not record any coronary
anomaly.

The main finding of this study is that a left dom-
inant system is associated with increased risk of
cardiac mortality, heart failure, non-fatal myocar-
dial infarction, revascularization, stroke or tran-
sient ischemic attacks shortly after primary PCI
during hospital stay and at 3 months follow-up
after STEMI.

Moreover, slightly lower LVEF at discharge was
observed in patients with a left dominant system,
with contrast at 3 months follow-up after STEMI,
as LVEF was comparable to a right dominant or
balanced system.

Knaapen et al. [3], when screening 1620 post-
mortem angiograms, showed that the prevalence
of a left dominant system decreased with age, sug-
gesting a higher death rate among patients with a
left dominant coronary artery system, which is
due to the larger amount of myocardium at risk
in these patients.

Goldberg et al. [5] recruited 27,289 patients
presenting with ACS. They concluded that the
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presence of a left dominant system was associated
with an increased mortality over a mean follow-up
of 3.5 years.

The Cath-PCI Registry studied the relation
between left coronary dominance, codominance
and right coronary dominance to in-hospital mor-
tality in 207,926 PCIs for ACS and they confirmed
that left- and co- dominance were associated with
modestly increased in-hospital mortality [6].

Another study investigated 767 patients admit-
ted between 2007 and 2012 with STEMI and trea-
ted with primary PCI. The study showed that left
coronary artery dominance confers a higher risk
of death and reinfarction than RCA dominance
in STEMI treated with primary PCI, and coronary
artery dominance should be included in prognos-
tic stratification [15].

Another study found higher in-hospital mortal-
ity rates and cardiogenic shock in patients with
acute occlusion of a proximal dominant LCX when
compared to patients with a proximal LAD artery
occlusion, which emphasized the importance of a
dominant circumflex artery that may be responsi-
ble for 60% of the blood supply to the LV [21].

The REBUS (RElevance of Biomarkers for future
risk of thromboembolic events in UnSelected post-
myocardial infarction patients) study recruited 421
patients with myocardial infarction (MI). The study
concluded that WMSI reflected the size of myocar-
dial infarction better than global LV function
parameters such as LVEF or mean annular plane
systolic excursion [22]. However, the influence of
coronary arterial dominance on LV function in
patients with STEMI was unclear.

LVEF and WMSI were assessed in our study by
2D echocardiography within 48 hours of admis-
sion and at 3 months follow-up. We found a sig-
nificant lowering of EF at admission in the left
coronary dominant group (44.2 +12.8%) than in
the right coronary dominant group (50.4 = 12.3%)
and the balanced coronary dominant group (49.8
+14.9%; p = 0.019).

Moreover, WMSI showed a higher level in the
left coronary dominant group (4.3 £2.5) than in
the right coronary dominant group (2.8 +2.1) and
the balanced coronary dominant group (3.03 +2.3;
p =0.001). Later on, at 3 months follow-up, both
LVEF and WMSI showed no significant differ-
ences between all studied groups.

To our knowledge, the current study was unique
in using the novel 3D echocardiography for
proper assessment of the LV EF and correlate it
to coronary dominance groups. Using 3D echocar-
diography, we found a significant lowering of EF
at admission in the left coronary dominant group
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(40.08 + 12.7%) than in the right coronary domi-
nant group (45.88 +11.55%) and the balanced
coronary dominant group (44.94 +13.92%; p=
0.024).

The relation between coronary artery domi-
nance and distribution of coronary blood flow vol-
ume was discussed by Sakamoto et al. [22]. The
study evaluated volumetric coronary blood flow
in 1322 vessels from 496 patients in the Prediction
of Progression of Coronary Artery Disease and
Clinical Outcomes Using Vascular Profiling of
Endothelial Shear Stress and Arterial Wall Mor-
phology (PREDICTION) study. Coronary blood
flow volume was calculated by coronary segment
volume measurement using angiography and
intravascular ultrasound and the contrast transit
time through the segment. The study showed that
coronary blood flow in the LCX coronary artery
was significantly higher in left-dominant or bal-
anced circulation than in right-dominant circula-
tion, whereas flow in the RCA was significantly
lower in left-dominant or balanced circulation
than in right-dominant circulation, and there
was no significant difference in the LAD coronary
artery. This explained how coronary artery domi-
nance can affect coronary blood flow volume in
the LCX and RC arteries, as the extent of myocar-
dial perfusion area was associated with coronary
blood flow volume.

That finding explained the results of our study,
which concluded that patients in the left coronary
dominant group had significantly higher rates of
heart failure, in-hospital cardiac mortality, and
stroke (p = 0.01, 0.008, and 0.007, respectively) dur-
ing hospitalization. Moreover, using univariate
analysis the current study showed that Killip class
>1I, extensive anterior myocardial infarction, peak
troponin-T level, LVEF, WMSI, and left coronary
dominance were predictors of in-hospital outcome.

Study limitations

Patients with previous myocardial infarction or
revascularization were excluded; therefore, the
present study population may represent a rela-
tively low-risk population. Male preponderance,
representing 91% of the study population, is con-
sidered another limitation.

Conclusions

This study demonstrated that patients with a left
dominant system were associated with increased
risk of cardiac mortality, heart failure, nonfatal
myocardial infarction, and revascularization,



J Saudi Heart Assoc
2018;30:211-221

shortly after primary PCI either during hospital
stay or at 3 months follow-up after STEML

Moreover, a slightly lower LVEF at discharge
was observed in patients with a left dominant sys-
tem; however, its incidence matched those with
right dominant and balanced systems at 3 months
follow-up after STEMI, suggesting that left coro-
nary vessel dominance remains a predictor of
worse outcomes after correcting for abnormal LV
systolic function.

It is noted that that a left dominant system is one
of the risk factors for future adverse events after
STEML

Intensive pharmacological treatment and a pro-
gram of specific care should preferably be consid-
ered for patients with acute STEMI and left
coronary dominance.
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