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Key Clinical Message

In Japan and worldwide, the increase in educational interventions about resus-
citation training significantly increases favorable neurological survival in out-of-
hospital cardiopulmonary arrest cases treated with bystander cardiopulmonary
resuscitation (BCPR) each year. This case with Bland-White-Garland syndrome

having high-quality BCPR by nurses demonstrates the importance of education
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Introduction

Bland-White-Garland (BWG) syndrome, a rare congenital
heart disease in which the left coronary artery (LCA)
originates from the pulmonary artery (PA), comprises
approximately 0.3% of all congenital cardiac anomalies
[1, 2]. Approximately 90% of cases of BWG syndrome
occur in infants, many of whom die of myocardial infarc-
tion and lethal arrhythmia in early childhood. However,
these complications are caused by BWG syndrome in
adults who had an asymptomatic infancy [3].

Cardiopulmonary resuscitation by a bystander (BCPR)
increases patient survival after out-of-hospital cardiopul-
monary arrest (OHCA). In Japan, following the spread of
educational intervention about resuscitation training, the
number of patients who experience BCPR and survive
after OHCA has increased annually [4].

Here, we describe a case of BWG syndrome in a
woman who was resuscitated from a complicated lethal
arrhythmia by BCPR without subsequent neurological
impediments.

© 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Case Presentation

A 33-year-old woman with a history of three vaginal
births (8, 9, and 10 years prior), but no other prior medi-
cal history had felt chest discomfort at work for 3 years.
After a year-end party with colleagues in December 2015,
she started to go home on a bicycle accompanied by two
female coworkers. On the way, she suddenly lost con-
sciousness. Finding no pulse or signs of breathing, her
coworkers immediately called emergency medical services
(EMS) and initiated chest compressions and mouth-to-
mouth respirations. The EMS arrived 9 min after the car-
diopulmonary arrest (CPA) and attached and activated an
automated external defibrillator (AED). Defibrillation was
successful, resulting in termination of ventricular fibrilla-
tion (VF) (Fig. 1). Her circulation spontaneously returned
14 min after CPA. She was subsequently transferred to
our hospital.

Upon arrival at the hospital, her consciousness was
three points (E1VIM1) on the Glasgow Coma Scale. Her
spontaneous breathing was weak, so she was intubated
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Figure 1. Automated external defibrillator monitor. Ventricular fibrillation and termination by defibrillation of 150 J.

and connected to a respirator. Blood values were within
the normal range, except for positive human fatty acid-
binding protein. Chest radiography, cerebral computed
tomography, and subsequent cerebral magnetic resonance
imaging findings were normal. Electrocardiography
(ECG), a few hours after admission, showed normal sinus
rhythm without Brugada-like electrocardiography changes
or QT prolongation (QTc, 0.466s). Transthoracic echocar-
diography revealed normal left ventricle wall motion with
an ejection fraction of 60% and no significant valvular
disease. Neither hypertrophic cardiomyopathy nor
arrhythmogenic right ventricular dysplasia was suspected.

After admission, she had a good clinical course with no
lethal arrhythmic recurrence. We completed her intensive
care management on day 5. Fortunately, she had no neu-
rological impediments.

Coronary angiography demonstrated an anomalous aris-
ing of the LCA from the PA with retrograde filling from an
enlarged and meandering right coronary artery (RCA)
through collateral vessels that developed in the interven-
tricular septum without stenosis (Fig. 2). We diagnosed
her with BWG syndrome. Technetium-99 m single-photon
emission computed tomography (99mTc-SPECT) demon-
strated significant hypoperfusion without defects after
exercise and incomplete fill-in at rest in the anterior wall
and apex (Fig. 3A). During exercise, arrhythmia was
absent, but ECG showed ST-segment depression in the II,
III, and a VF leads with chest discomfort and cold sweat-
ing. We concluded that all symptoms and the lethal
arrhythmia were complications of myocardial ischemia by
the BWG syndrome. For radical cure, she underwent patch
closure of the orifice of the left main tract from the main
PA and coronary artery bypass surgery. Postoperatively,
99mTc-SPECT demonstrated improvement in the ischemic
areas (Fig. 3B). During exercise, arrhythmia, ST-segment
change, and symptoms were absent. Her postoperative
course was good and she returned to her normal life.
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Figure 2. Coronary angiography cranial 30°. Anomalous arising of
the left coronary artery from the pulmonary artery with retrograde
filling from an enlarged and meandering right coronary artery
through the collateral vessel developed in interventricular septum.
LCX, left circumflex artery; LMT, left main coronary trunk; M-PA,
main pulmonary artery.

Discussion

Bland-White-Garland syndrome is a congenital cardiac
anomaly in which the LCA originates from the PA. The
abnormality of the anatomical relationship between the
aorticopulmonary septum and the coronary opening posi-
tion during fetal development is the cause of BWG syn-
drome [5]. It is a rare disease with an assumed incidence
of 1 in every 300,000 births [6]. Approximately 90%
patients with this syndrome have an ischemic disorder in

© 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.
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Figure 3. Technetium-99 m single-photon emission computed tomography (upper, stress; lower, rest). (A) Preoperative study showing
hypoperfusion without defect and incomplete fill-in at rest in the anterior wall and apex. (B) Postoperative study showing significantly improved
perfusion in the anterior wall and apex and a slight decrease in accumulation within the inferoposterior wall without fill-in. We cannot deny the
myocardial disorder in the inferoposterior wall, but the quantitative gated single-photon emission computed tomography showed normal wall

motion with an ejection fraction of 65%.

the LCA because of insufficient blood flow from the col-
lateral pathways. Complications such as ischemic heart
disease, lethal arrhythmia, heart failure, and ischemic
mitral regurgitation can occur. Sudden death sometimes
occurs in infancy. On the contrary, patients whose collat-
eral pathways develop well can evade ischemic disorders
and remain asymptomatic throughout childhood. How-
ever, as the shunt volume to the PA increases, myocardial
perfusion decreases by the steal phenomenon and causes
complications as similar to those during infancy. The lat-
ter form is classified into adult BWG syndrome and is a
very rare disease [7]. Our patient had no noted physical
abnormalities after birth and remained asymptomatic
throughout her childhood. She had a history of three
vaginal births without complications. However, she was
aware of chest discomfort on exerting effort for the prior
3 years. When she rode a bicycle, she always felt chest

discomfort. She previously changed her means of

© 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

transportation from bicycle to motorcycle. However, she
changed her means of transportation to bicycle for drink-
ing alcohol during a party that day. The alcohol con-
sumption and bicycle riding increased her heart load and
exacerbated the ischemic disorder. Finally, lethal arrhyth-
mia had been induced.

The risk of sudden death in patients with adult BWG
syndrome is high, although it is commonly asymptomatic.
In the report with 151 cases of adult BWG syndrome,
17% presented ventricular arrhythmia, syncope, or sud-
den cardiac death [8]. Surgical treatment to rebuild a
dual coronary system is recommended regardless of
symptom status at the time of diagnosis [9, 10]. In cases
of lethal arrhythmia with organic origins such as old
myocardial infarction, it is necessary to consider treat-
ment adaptations such as an implanted cardioverter
defibrillator (ICD) or catheter ablation [11, 12]. We rec-
ommended surgical treatment for our patient because we
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thought that the threshold of the ischemic disorder had
decreased, and the risk of complications and recurrence
had increased. We performed a cardiac electrophysiology
study to evaluate the reproducibility of lethal arrhythmia
and found none. The risk of lethal arrhythmia recurrence
was decreased due to improvement of the coronary blood
flow abnormality and ischemia by surgical treatment.
Finally, we judged that she was not a candidate for ICD
or catheter ablation.

The earlier EMS arrives, the better the survival rate
after OHCA [13]. The earlier defibrillation with AED is
achieved, the more a patient’s prognosis improves [14].
In addition, prognosis improves much more with than
without BCPR [15]. In our case, EMS arrival time was
9 min, almost equal to the national average (8 min in
2015) [4], but 14 min passed prior to defibrillation and
the return of spontaneous circulation. However, she was
resuscitated without neurological impediments due to
high-quality BCPR initiated immediately and continued
by her two coworkers. This occurred for two reasons.
First, her coworkers were nurses. Second, they had partic-
ipated in a resuscitation training hosted by the city fire
station and mastered the BCPR procedure several months
prior. If there had been an AED nearby, they could have
performed defibrillation sooner. In Japan and worldwide,
the increase in educational interventions about resuscita-
tion training significantly increases favorable neurological
survival in OHCA cases treated with BCPR each year
[16-18]. This case demonstrates the importance of educa-
tion about BCPR.

Our patient returned to work as a nurse 6 months after
surgery and continues to use her bicycle as a means of
transportation today.

Conclusion

Here, we described a case of a woman with BWG syn-
drome who was resuscitated by BCPR without any subse-
quent neurological impediments. The complication of
lethal arrhythmia by the steal phenomenon resulted in
the CPA. This case demonstrates the importance and use-
fulness of BCPR training programs.
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