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Abstract
Introduction: Bland, White and Garland syndrome is a coronary anomaly with high mortality
without treatment. Its clinical presentation is varied which makes epidemiological documentation
diﬃcult. Echocardiography is a useful non-invasive tool for diagnosis.

Submitted: 13 January 2020
Approved: 05 March 2020
Published: 06 March 2020

DOI: 10.29328/journal.jccm.1001086
ORCiD: orcid.org/0000-0002 5609 4806
Copyright: © 2020 Almira MC, et al. This is
an open access article distributed under the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the
original work is properly cited.
Keywords: Bland; White y Garland syndrome;
Clinical relevance; Incidence

Objective: To determine the echocardiographic variables that lead to the diagnosis of Bland,
White and Garland syndrome and their clinical relevance.
Material: Observational, prospective and cross-sectional study in 31 patients of the “William
Soler” Pediatric Cardiocenter, from 2005 to 2018. To check the association of echocardiographic
variables with the diagnosis of Bland, White and Garland syndrome, an effectiveness study was
carried out that included the analysis of the incidence of echocardiographic variables that lead
to the diagnosis of this entity. The clinical relevance was estimated according to the minimum
importance limit. The statistical validation of the research results adopted a significance level of
less than 5% (p < 0.05).
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Results: The variables that facilitate the echocardiographic diagnosis of Bland, White and
Garland syndrome were the echocardiographic visualization of the anomalous connection and
the reversed flow in the anomalous left coronary artery. These echocardiographic measures
have clinical relevance according to the quantification of risk estimators (incidence) the
echocardiographic visualization of the anomalous connection, RR 39.00 and the reversed flow
in the anomalous coronary artery, RR 26.31. LIM´s calculation value amounted to 6.31 and
coincided with the risk estimators (incidence).
Conclusion: The echocardiographic visualization of the anomalous origin of the left coronary
artery from the pulmonary arterial trunk and the detection of the local intracoronary reversed
flow instituted as factors to be considered for the effective diagnosis of the disease. The
documentation of the diagnostic aspects of the syndrome through echocardiography contains
high statistical value and clinical relevance.

Introduction
Bland, White and Garland syndrome is de ine as the origin
of the left coronary artery from the pulmonary arterial trunk.
Non-exclusive disease of pediatric age and with high mortality
without detection and timely treatment [1,2].
The clinical method, which persists as a fundamental
weapon of diagnostic suspicion in these times of technological
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explosiveness and precision, has limitations to contribute
to the achievement of the adequate detection rate in this
anomaly. The occasional silent nature, clinical mimicry and
the various forms of expression present according to the age
of the af licted individuals induce the conception, because of
epidemiological knowledge, new clinical and complementary
strategies as facilitating elements for detection and successful
confrontation of the ailment. Echocardiography is non-
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invasive diagnostic method be able to identifying the presence
of Bland, White and Garland syndrome [3-6].
Different health centers of all latitudes have published
their experiences about the diagnostic method useful for
diagnostic of Bland, White and Garland syndrome, including
echocardiography [7]. Other studies show the challenge of
ultrasound diagnosis due to the presence of artifacts, transverse
sinus effect, interventricular communication, arterial duct or
pulmonary hypertension secondary to mitral regurgitation
that can prevent seeing abnormal low in the pulmonary
artery [5,8,9]. However, echocardiography is considered
the preferred method even when the coronary origin is not
observed [4,5], af irm that it is an imaging modality with wellestablished criteria for diagnosis in patients with Bland, White
and Garland syndrome [4,8,10].

There are statistically signi icant research that is not useful
when applied in daily practice; the medical ield knows this
condition as clinical relevance.
The early diagnosis of this syndrome determines the
prognosis of the disease and allows the modi ication of its
natural history through surgical intervention with increased
chances of recovery of cardiac functionality [11].
Evidence-based Medicine (MBE) aimed to obtain and apply
the best scienti ic evidence in the exercise of daily medical
practice. For this careful, re lexive and explicit use of scienti ic
arguments is required to solve the problems posed by daily
medical practice [12,13], practicing MBE means integrating
individual clinical competence with the best external clinical
evidence available from of systematic research [14].
The present investigation was carried out with the purpose
of determining the echocardiographic variables that lead to
the diagnosis of Bland, White and Garland syndrome and their
clinical relevance.

Material
An analytical, observational, prospective and crosssectional study of all patients with echocardiography diagnosis
of Bland, White and Garland syndrome was performed, with
tomographic, surgical or necropsy con irmation, referred to
the Pediatric Cardiocenter “William Soler” in the period from
November 2005 to June 2018. The hospital where the research
was conducted is a national reference center for the diagnosis,
treatment and monitoring of patients with congenital heart
disease, which allowed the study of all subjects.
Echocardiographic examinations of all patients were
performed by a single observer. In bias prevention, the masking
method was adopted consisting of the encrypted reception and
processing of the information obtained, of echocardiographic
origin, according to the conditions necessary for a blind study
by third parties [15].

The research was based on the analysis of various variables
that were conceptually de ined.
https://doi.org/10.29328/journal.jccm.1001086

The diagnosis of Bland, White and Garland syndrome was
considered the dependent variable. The independent variables
were: Echocardiographic visualization of the abnormal
connection, detection of reversed low in the anomalous
coronary artery, location of the anomalous left coronary artery,
coronary artery dilation and increased collateral coronary
vascularization.
All patients with Bland, White and Garland syndrome
diagnosed by echocardiography and based on tomographic,
hemodynamic, surgical or necropsy con irmation were
included. Patients with positive echocardiographic diagnosis of
Bland, White and Garland syndrome with presented negative
tomographic, hemodynamic, surgical or necropsy diagnosis;
patients with positive echocardiographic diagnosis of Bland,
White and Garland syndrome without con irmation by other
diagnostic means, surgery or necropsy and patients suffering
from other congenital coronary anomalies were excluded.
Patients incorporated into the study population who abandoned
the research by voluntary personal or family decision was exit.

The information was obtained from clinic history, physical
examination and echocardiographic research.
For the evaluation of clinical relevance, the tools of
Evidence-Based Medicine (MBE) [16] were used in order to
carry out the necessary effectiveness study that included the
evaluation of the incidence, through the assessment of risk
estimators, corresponding to the diagnosis echocardiographic
syndrome.
The analysis of the incidence was based on the investigation
of the following risk estimators: [17,18].
• Absolute incidence (Ie): probability of an event or
phenomenon occurring. The present investigation
indicated the proportion corresponding to individuals
with certain echocardiographic quanti ication in which
the event (nE) was observed with respect to the total
of subjects that integrated said quanti ication (nP). It
wascalculated using the formula: Ie = nE / nP.
• Relative risk (RR): reason established between absolute
incidents, with respect to a given event, belonging to two
groups of known elements. Indicates how much more
likely to develop a phenomenon has a group of subjects in
relation to another. RR is a measure of causal associations
and therapeutic ef icacy. In the present investigation, it
illustrated the reason between the absolute incidences of
the echocardiographic diagnostic event of Bland, White
and Garland syndrome, corresponding to the group of
patients where a certain echocardiographic parameter
under study (Ie) was measured and to the group of
individuals in whom they were evaluated the rest of the
echocardiographic measurements (Io) according to the
equation RR = Ie / Io.
https://www.heighpubs.org/jccm
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• Absolute risk reduction (RAR): Difference observed
between the absolute incidents, with respect to a known
fact, of two groups of elements. In this investigation,
it indicated the difference between the absolute
incidences of the echocardiographic diagnostic event
of White, Bland and Garland syndrome, adjusted to the
measurement of a certain echocardiographic parameter
under study (Ie) and to the group of individuals in whom
the rest of the echocardiographic measures (Io). Its
calculation was made using the formula RAR = Io + Ie.

that re lects the insecurity of a certain intervention. It
consists of the number of people that need to be treated
with a speci ic treatment to produce, or not avoid, an
additional adverse event. The joint evaluation of NNT
and NND helps to clarify the risk / bene it ratio of a fact
subject to analysis. Minimum importance limit (LIM):
Also called delta value. Quanti ication of relative risk
considered clinically important effect or minimum
threshold. Useful to con irm or deny the existence of
relevance with respect to certain event [16,18].

• Relative risk reduction (RRR): Reason established
between the absolute reduction of the risk in the event
of an event (RAR) of one group of subjects with respect
to the calculated absolute incidence of another (RRR =
Io + Ie / Io). The RRR is a complement to the relative
risk and indicates in what proportion a certain process
reduces the risk of suffering a disease or damage. The
present investigation showed the reason between the
RAR before an event calculated in the group of patients
where a certain echocardiographic parameter was
measured in study regarding the absolute incidence
of similar event recorded in the group of individuals
corresponding to the rest of the echocardiographic
measurements.

To validate its results, a signi icance level of less than 5%
(p < 0.05) was adopted for the previously established degrees
of freedom. The presence of signi icant levels in the results
attributable to the relative risk was admitted when the nullity
hypothesis (Ho) was discarded since the null value (RR = 1)
was not included within the con idence interval (95% CI) of
that estimator of risk [19,20].

• Number of patients that need to be treated (NNT):
Estimated number of individuals from a particular
group under study that should be treated with a de ined
therapy to obtain bene its in an additional patient or
prevent an undesirable outcome compared to another
known group. Together with the RRR, it is considered
an impact meter in clinical epidemiology. The greater
the difference in effect of the event studied between the
two groups faced, the smaller the NNT, so that, as the
impact of the event increases, the greater the decrease
in its igures, this indicator will experience. A negative
NNT means that the event analyzed has a dangerous
or detrimental effect on the group under scrutiny. This
situation needs to be evaluated by the so-called number
of patients needed to harm (NND).
• Number of patients needed to harm (NND): Indicator

To determine the clinical relevance of the echocardiographic
variables, an effectiveness study was carried out, which
included the analysis of the incidence of the diagnosis of
the syndrome in each echocardiographic measurement.
The effectiveness study was presented according to speci ic
estimates and the respective con idence intervals of the
calculated risk estimators. The existence of clinical relevance
was reaf irmed in those measured variables on patients with
echocardiographic diagnosis of Bland, White and Garland
syndrome whose con idence interval of relative risk exceeded
the minimum importance limit value (LIM or delta) [19] set in
advance according to established methodology.
Ethical considerations
The investigation was carried out in accordance with the
precepts and strict compliance with the Declaration of Helsinki
[21], under the ethical regulations in force at the national
level, with the prior approval of the Scienti ic Council and
the Research Ethics Committee of the Pediatric Cardiocenter
“William Soler”.

Results
Table 1 illustrate the indings obtained by establishing
the relationship between echocardiographic parameters and

Table 1: Echocardiographic diagnosis of Bland, White and Garland syndrome. Incidence study.
Variables

Echocardiographic diagnosis of Bland, White and Garland syndrome.
Risk estimators [Number + (95% CI)]
RR

RRR

RAR

NNT

NND

Echocardiographic visualization of the anomalous connection

39.00
(9.88 a 153.97)

- 38.00
(- 152.97 a - 8.88)

- 0.90
(- 1.01 a -0.80)

-

2

Lateral location of the anomalous left coronary artery

1.37
(0.86 a 2.18)

- 0.37
(- 1.18 a 0.14)

- 0.13
(- 0.35 a 0.08)

8

-

Reversed flow in the anomalous coronary artery

26.31
(8.62 a 80.33)

- 25.31
(- 79.33 a - 7.62)

- 0.89
(- 1.00 a -0.79)

-

2

Increased collateral coronary vascularization

1.07
(0.67 a 1.69)

- 0.07
(- 0.69 a 0.33)

0.03
(- 0.24 a 0.16)

34

-

1.35
(0.85 a 2.21)

- 0.37
(- 1.21 a 0.15)

- 0.13
(- 0.35 a 0.08)

7

-

Right coronary artery dilation

RR: Relative Risk; RRR: Relative Risk Reduction; RAR: Absolute Risk Reduction; NNT: Number of patients that Need to be Treated; NND: Number of patients to Harm.
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the diagnosis of the syndrome according to the quanti ication
of risk estimators (incidence) and the respective con idence
intervals in each of the variables studied. The results obtained
indicate that the echocardiographic measurements that
established the highest probability for the diagnosis of the
syndrome were: the echocardiographic visualization of the
anomalous connection, RR (39.00; 95% CI 9.88 to 153.97)
and the reversed low in the anomalous coronary artery, RR
(26.31; 95% CI 8.62 to 80.33); while the lowest incidence for
the echocardiographic diagnosis of the syndrome was seen in
the lateralized location of the anomalous left coronary artery,
RR (1.37; 95% CI 0.86 to 2.18); increased collateral coronary
vascularization, RR (1.07; 95% CI 0.67 to 1.69); and right
coronary artery dilation, RR (1.35; 95% CI 0.85 to 2.21).
The analysis of the existing clinical relevance according to
the limit value of minimum importance or δ corresponding to
the echocardiographic diagnosis of Bland, White and Garland
syndrome was shown in igure 1. LIM´s calculation value
amounted to 6.31 and coincided with the risk estimators
(incidence) that have been previously exposed.

Discussion
In the present study, an analysis was performed to evaluate
the effect of lateralized localization of the anomalous left
coronary artery, increased collateral coronary vascularization,
dilatation of the right coronary artery, echocardiographic
visualization of the anomalous connection and the reversed
low in the anomalous left coronary artery about the diagnosis
of the disease. The echocardiographic visualization of the
abnormal connection and the reversed low in the anomalous
left coronary artery evidenced as factors to be considered for
the effective diagnosis of the disease.
There are statistically signi icant, but not clinically relevant
studies; the instruments necessary to assess such situation are
provided by Evidence Based Medicine (MBE). If you want to
know the real effects of the phenomenon on certain diseases,
the results obtained from an event under ideal and controlled
Echocardiographic visualization of the
anomalous connection

conditions must be complemented with the results generated
by a given event under real conditions of use [22].
By risk estimators, it is possible to know the aspects
related to the incidence that lead to the evaluation of the
clinical relevance in the mentioned event [23-25].
These elements lay the foundations for the estimation of
clinical relevance since statistical signi icance does not imply
clinical signi icance or usefulness of echocardiography as a
diagnostic method for Bland, White and Garland syndrome.
It is essential to establish the magnitude of the effect, as well
as its degree of precision according to the con idence interval
and then the interpretation of its relevance requires its
comparison with the difference that is previously considered
as clinically important, minimum importance limit value (LIM
o δ) [13,16,19].
By establishing the relationship between the echocardiographic parameters and the diagnosis of the syndrome according
to the quanti ication of risk estimators and the respective

con idence intervals in each measured echocardiographic
variables, it was obtained that the echocardiographic
visualization of the abnormal connection and reversed low
in the anomalous left coronary artery were the variables
most likely for the diagnosis of the syndrome. Precisely in
these measures the existence of reaf irmed clinical relevance
is veri ied according to the relationship of the con idence
interval pertaining to the relative risk with the minimum
value limit established for the analyzed event and its results
coincide with those obtained from the statistics standards
descriptive.
Evidence Based Medicine (MBE) [22,26]. The MBE is a
process aimed at obtaining and applying the best scienti ic
evidence in the exercise of daily medical practice. The
ful illment of that purpose is achieved through the careful,
thoughtful and explicit use of scienti ic arguments for the
solution of the problems that medical praxis poses. The
execution of the MBE means integrating the individual clinical
competence with the best external evidence available from
systematic research.
Using risk estimators it is possible to know the aspects
related to the incidence of a certain event that lead to the
evaluation of the clinical relevance in that [18,27]. The
importance of estimating clinical relevance is that statistical
signi icance does not automatically imply transcendence
for the practical medical ield. It is essential to establish the
magnitude of each presumed risk estimator according to the
con idence interval calculated and know its relevance from the
relationship established with the estimated value in advance
and that is considered as clinically important [12,17,19].

Lateral location of the anomalous
left coronary artery

Reversed flow in the
anomalous coronary artery

Increased collateral coronary
vascularization

Right coronary artery
dilation

0.1

1

į 10



100

1000

Relative risk (CI 95%). Delta value (į

Figure 1: Echocardiographic diagnosis of Bland, White and Garland syndrome. Analysis
of the existing clinical relevance according to the minimum importance limit value (δ).
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Risk estimators linked to the diagnostic probability by
echocardiography of Bland, White and Garland syndrome,
emphasized that the visualization of the anomalous connection
belonging to the left coronary artery and the reversed blood
https://www.heighpubs.org/jccm
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low detection inside the mentioned vessel are the only
variables capable of establishing the echocardiographic
diagnosis of the condition (incidence). These variables proved
to have clinical relevance according to the positioning of their
respective con idence intervals, pertaining to the relative
risk, with respect to the limit value of minimum importance
established for the investigated event.

Conclusion
The echocardiographic visualization of the anomalous
origin of the left coronary artery from the pulmonary arterial
trunk and the detection of the local intracoronary reversed
low are the factors to be considered for the effective diagnosis
of the disease.
The documentation of the diagnostic aspects of Bland, White
and Garland syndrome through non-invasive procedures
contains high statistical value and clinical relevance.

Limitations of the study
A small sample was studied because the entity has
an uncertain prevalence due to dif icult epidemiological
documentation.
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