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CLINICAL CASE OF THE SURGICAL TREATMENT
OF A 6-YEAR-OLD CHILD WITH ALCAPA
(BLAND-WHITE-GARLAND SYNDROME)

Abstract. This article presents a case report of successful surgical treatment of 6 years old patient with
ALCAPA (Bland-White-Garland syndrome).
Key words: ALCAPA, children.

Introduction. The first mention of Anomalous Left Coronary Artery from the Pulmonary Artery or
ALCAPA belongs to S. J. Brooks [5]. Subsequently in 1908 M. Abbott has described similar pathology
in 60-year-old woman who has died suddenly [2]. The first clinical description belongs to a group of
authors — E. F. Bland, P. White and J. Garland (1933), therefore this anomaly is also known as a Bland-
White-Garland syndrome [3]. Nowadays the prognosis of this disease is rather favorable in connection
with a possibility of early diagnostics by means of an echocardiography, and also improvement of a
technique and results of surgical treatment [1, 4-12].

Frequency of ALCAPA makes about 0,25-0,46% of all congenital heart disecases [4-8, 11, 12].
According to data of various authors, it is found at 1 of 300 000 living newborns [4-8, 11, 12]. It is
established that incidence of ALCAPA has no connection with geographical moving of the population,
and also there are no data for hereditary nature of developing of this pathology. Moreover, hereditary
factors for development of ALCAPA in people having related communications within one family have
not been studied. As a rule, ALCAPA isn't associated with any syndromes. The sexual or racial dispo-
sition in this anomaly has also not been recorded.

In majority of cases ALCAPA is an isolated heart anomaly, but in rare cases ALCAPA can be com-
bined with PDA, VSD, tetralogy of Fallot and aorta angusta. The following types of an abnormal arising
of coronary arteries from a trunk of a pulmonary artery are extremely seldom found:

— arising of the left anterior descending artery or circumflex artery;

— arising of the right coronary artery: it is often found as a casual find on autopsy;

— arising of the left and right coronary arteries, that is not compatible to life.

Approximately 85% of patients within the first 1-2 months of life have clinical symptoms that are
characteristic for various degree of a heart failure. In rare cases the clinical picture with signs of an ische-
mia of myocardium can develop in early childhood [1].

The aim of the research is to describe the clinical case of Anomalous Left Coronary Artery from the
Pulmonary Artery (ALCAPA).

Clinical case. Patient K., 6 years old (case history Ne 2724/144), on 10.12.2015 has admitted into
surgical department of congenital heart malformations of the A. N. Syzganov National Scientific Center
of Surgery with complaints of pains in heart, weakness, slackness, palpitation at physical activity and
frequent headaches.
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Anamnesismorbi: According to her mother, the child is ill from August 2013, when she began to
complaint of pains in heart and headaches. She has been examined by cardiac surgeon, prof. T. Jung
(South Korea) and cardiologist J. Song (South Korea). They made EchoCG and recommended a cardiac
catheterization with selective polipositional coronarography. She received a conservative therapy in the
National Center of Pediatrics and Pediatric surgery (Almaty city), the last hospitalization was in Sep-
tember of 2015.

Anamnesis vitae: The child from the 6th pregnancy, 4th childbirth (the 4th and 5th pregnancies have
ended with an abortion). She grew and developed according to age. She is under dispensary supervision of
phthisiatrician. There is no hereditary predisposition. There are no allergic reactions to foods and medi-
cines.According to mother, she had no contact with patients with tuberculosis and infectious hepatitis.

Status praesens: General condition is severe due to congenital heart malformation. Consciousness is
clear. Constitution is normostenic. Weight — 16kg. Height — 117sm. Body temperature is normal. Lym-
phatic nodes are not enlarged. Breathing through nose is free. Chest is not deformed. In percussion of
lungs the clear pulmonary sound is determined. In auscultation of lungs the vesicular breathing and rales
are heard. The breathing rate is 24 motions per minute. In auscultation heart sounds are moderately muff-
led, regular rthythm, the systolic murmur of non expressed intensity is heard at the apex. The abdomen is
of usual form; in palpation it is soft, painful. The liver is palpated at the edge of a costal arch. Urination is
free, painless. Stools are of usual color and form.

The results of the carried out clinical, laboratory and instrumental methods of investigation: CBC
(10.12.2015): HGB-132g/1, RBC-4,73x10"%/1, WBC-9,5x107/1, stick formed NEUT-3%, segment formed
NEUT-49%, EO-1%, BA-1%, MON-4%, LYM-42%, ESR-7mm/hour.

CUC (11.12.2015): amount-70,0ml, COLOR-straw yellow, transparency is full, reaction is acidic,
SG-1,030, epithel-cells-4-6 in visual field, LEU-1-2in visual field, BLD-0-1 in visual field.

Biochemical blood analysis (10.12.2015): BELOK-66,2¢gr/l, UREA-2, 7mmol/l, CREA-0,04mmol/l,
GLU-3,9mmol/l, Ca-2 4mmol/l, K-4 4mmol/l, Na-137mmol/l, ALT-81,6U/L, AST-65,7U/L, BIL-T-10,2
mcmol/l, D-BIL-2,1mcmol/l, AMYL-39U/L.

Coagulogram (10.12.2015): APTT-44sec, PTI-74%, INR-1,35, fibrinogen-1,3 g/, thrombin time-20
sec.

Blood group: O (I) first, Rh (+) positive.

X-ray of the chest (11.12.2015): pulmonary picture is not changed. The roots of lungs are structural.
Sinuses are free. The left heart contures are disposed to the left due to enlargement of left ventricle, the
waist is kept. Aorta is usual. Cardiothoracic index 1s52% (picture 1).

Picturel — X-ray of the chest of the patient K., 6 years old: enlargement of the left ventricle, cardiothoracic index is 52 %

ECG (11.12.2015): sinus rhythm, heart rate — 91 beats per minute, deviation of the electric axis to the
left, the signs left ventricle hypertrophy.
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EcoCG (11.12.2015): Aortic valve: tricuspid, leaflets are thin, motile, regurgitation of the 1 degree.
Mitral valve: ring diameter-2,2sm, regurgitation of the 1 degree, leaflets are dense; the motility of the
posterior leaflet is moderately limited. The pulmonary artery valve: trunk diameter-1,6 cm, leaflets are
thin, motile, above the valve of the pulmonary artery there is a turbulent blood stream is 0,2 cm in diame-
ter. Tricuspid valve is without pathology. Left ventricle: EDD-4,5 cm, ESD-3,2 cm, EDV-94 ml, ESV-42
ml, SV-52 ml, EF-55%. Thickness of posterior wall of left ventricle -0,6 cm, thickness of ventricular
septum-0,6 cm. The right ventricle: EDD-1,9 cm. Systolic pressure of the right ventricle -22 mm per
mercury. Contractility of the left ventricle myocardium is decreased. Left ventricle is enlarged in size. The
right chambers are not changed.

Conclusion: Dilatation of the left ventricle. Decrease of the contractility of the left ventricle
myocardium. Anomaly of coronary artery development. ALCAPA. Mitral valve insufficiency with
regurgitation of the 1-2 degree.

On 10™ of the December, 2015 there was performed a selective polipositional coronarography from
the right coronary artery: right dominant type of coronary blood supply. There is a hyperplasia of the right
coronary artery that has a wavy form throughout. In late arterial phase the left coronary artery is contras-
ted through intersystem collaterals. In venous phase there is determined a dumping of contrasted blood
from trunk of the left coronary artery into trunk of the pulmonary artery (picture 2). Conclusion:
ALCAPA.

Picture 2 — Selective polipositional coronarography from the right coronary artery.
A —right coronary artery; B — left coronary artery; C — contrast in a trunk of pulmonary artery.

Taking into account the above mentioned data of clinical and instrumental methods of investigation
on 11" of the December, 2015 we performed an operation that consisted of transferring of a mouth of the
left coronary artery into aorta bypass with pharmacy cold cardiooplegia by «Custodiol» and moderate
hypothermia (picture 3).

Protocolofoperation (picture 3). After quadruple processing of the operational field with solution of
povidone the median sternotomy was performed. Autopericardial patch was found. The heart is enlarged
due to left chambers. Hemostasis. Aorta was canulated. The separate canulation of the venac cava was
performed. Aorta was clamped. Pharmacy cold cardioplegia with «Custodiol» was carried out into root of
aorta and trunk of the pulmonary artery. Pulmonary artery was opened. During revision in the region of
the posterior sinus the mouth of the left coronary artery was detected. The mouth of the left coronary
artery was found on area, the trunk of the left coronary artery was allocated till bifurcation, and in pulling
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up to the aorta there was a significant tension. In this connection, the trunk of the left coronary artery is
extended by a plastics — ligation of edges of the area throughout 1,0 cm. Further, transverse aortotomy
was performed. In a region of the left coronary artery we made a punching of a wall of an aorta with
diameter up to 4 mm. The left coronary artery was implanted into aorta (prolen 8/0). Aorta was sutured
with two-row seam. There was performed a plastics of the posterior sinus of the pulmonary artery with
autopericardial patch (prolen 5/0). Pulmonary artery was sutured. Prophylaxis of the air embolism. The
aorta was released. The heart activity was restored with one discharge of defibrillator. Myocardial
clectrodes were filed. After stabilization of hemodynamics bypass was stopped. Hemostasis. The chest
closed with remaining of draining tubes in pericardial cavity and behind a sternum. Layer-by-layer sutures
to a wound. The wound was covered by aseptic bandage. Draining tubes were connected to pleural system
«Biometrixy.

Picture 3 — Schematic image of heart and coronary arteries before and after operation.
A — right coronary artery; B — left coronary artery

The early and hospital postoperational periods proceeded smoothly. The wound healed by primary
tension, control CBC and biochemical blood analysis are normal The patient was discharged under
ambulatory supervision of pediatric cardiologist.

Discussion. ALCAPA being a rare type of congenital heart malformation can be one of the most
widespread reasons of myocardial ischemia in patients of children’s age and often represents a diagnostic
problem.

Early diagnostics by help of EcoCG and improvement of the surgical methods of treatment of
ALCAPA have considerably improved a prognosis of the disease. In absence of treatment lethality during
the first year of child’s life is very high owing to secondary ischemia of myocardium or myocardial in-
farction, but also mitral valve insufficiency leading to a development of the chronic heart failure. Sudden
death in patients with ALCAPA is associated with an insufficiency of collateral blood circulation and
development of fatal ventricular arrhythmias.

In a number of works on functional diagnostics there were noticed 9 indirect informational Doppler-
EcoCG signs the presence of which can testify to ALCAPA: expressed dilation of the left ventricle;
decrease of pump function of the left ventricle; formation of left ventricular aneurysm; consolidation of
left ventricular endocardium; dilation of the fibrous ring of mitral valve; mitral valve insufficiency; dila-
tion of a mouth and proximal part of right coronary artery; absence of visualization of a mouth of the left
coronary artery in a place of its usual arising; systole-diastolic stream in pulmonary artery according to
data of EcoCG [1].

Nowadays selective polipositional coronarography and left ventriculography are the «gold standard»
in a diagnostics of the congenital coronary anomalies, including ALCAPA. The given method is more
informative concerning topical diagnostics of the anomaly. The necessity in reconstruction or prosthetic
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replacement of the mitral valve in ALCAPA depends on a development of hemodynamic complications
caused by mitral valve insufficiency [12]. There was described a case of ancurysm of the left coronary
artery in ALCAPA [4].

In a literature there were given the following variants of surgical interventions in ALCAPA [1, 6, 8, 12]:

1) ligation of the mouth of an anomalous coronary artery for liquidation of the steal-syndrome. The
operation is performed only in case of well developed collaterals. All loads lay down on a normal right
coronary artery;

2) CAG of an abnormally arising left coronary artery;

3) a translocation of a mouth of the left coronary artery into aorta. The aim of this operation is a
transferring of a mouth of the left coronary artery on area into aorta;

4) acreation of an intrapulmonary tunnel (Takeuchi procedure);

5) amammarocoronary shunting of an abnormal arising of the left coronary artery.

Conclusion. Thus, ALCAPAIis a rare type of the congenital heart malformation that is found in a
clinical practice. The peculiarities of hemodynamic disorders, clinical course and diagnostics of ALCAPA
determine the necessity of the earlier diagnostics and surgical treatment.
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ALCAPA (BLAND-WHITE-GARLAND CHHAPOMMBbI)
BAP 6 ' KACAP KbI3/1bl OTAJIAY EMIHIH KJIMHUKAJIBIK CUTIATTAMACBI

Annoramua. Makanaga ALCAPA (Bland-White-Garland curapomsr) 6ap 6 skacap KeI3Obl OTanay CMiHiH
KITMHUKAJTBIK, CHIATTAMACHIOASTHIAFaH.
Tyiiin ce3aep: ALCAPA, 6amanap.
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KJINHUYECKHHA CIYUAU XUPYPTHYECKOI' O JIEYUEHUA 6-TETHEMA JEBOUKH
C ALCAPA (CHHAPOM BLAND-WHITE-GARLAND)

AnnoTtanus. B crarbe mpeacTaBieH KIMHUYECKUH CIY4aH YCTICIIHOTO XHPYPrHYECKOTO JICUCHUS MAIUCHTKA
6-u et ¢ ALCAPA (curgpom Bland-White-Garland).
Kmouennie ciioBa: ALCAPA, neru.
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