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Features Of Diagnosis and Choice of Treatment
Tactics of The First-Diagnosed Bland-White-Garland
Syndrome with Severe Coexisting Somatic Pathology
(Clinical Case)

Pesome
CuHapoM bnaHpga-Yaiita-fapnavaa (BYT-cuHApoM) npeAcTaBaseT coboii pesKyo 1 ONacHyto BPOXAEHHYI0 aHOMaNIO, ABASIOLLYIOCS O4HOM U3 BeAy-
Wwnx I'IpI/NI/IH nwemMmn n MH¢apKTa MVIOKapp,a y,quel‘/'l. bes CBoeBpeMeHHOFO e4yeHnAa n KoppeKme 3aboneBaHne MOXeT I'IpVIBECTVI K KpaﬁHe TAXeNbIM

nocneactemaM: 4o 90 % naLuueHTOB yMUPaIOT B TeUeHWe NepBOro rofa XKu3HWU. B ciydae co B3poC/IbIMM, NaLMEHTI, CTpajatolime STUM CUHAPOMOM,
MOTYT CTO/NIKHYTbCA C Pa3/IM4HBIMU OCNIOKHEHNAMM, TAKUMU KaK AUCHYHKLMA 1€BOTO Ke/yA04Ka, MATPa/bHaA peryprutaums, 6ecCMnTOMHas uile-
MU MUOKap/Aa 1 MH$apKT, a TaKxKe BbICOKMM PUCKOM BHE3aMHOMN cepeyHoli CMepTU. YunTbiBas, YTo 3a60/1eBaHNe Pe/iKO ANarHOCTUPYeTCH, BaXKHO
BbIABAATL BYI-CUHAPOM Ha paHHei CTaguu ANA NPEBEHTUBHOIO IeHEHWA U NPejOTBPALLEHNA OC/IOKHEHUIA.

B AaHHO paboTe onuncaH yHWKabHbIV Cyyaii Biepeble BbiABAeHHOro BYT-cuHapoMa y 27-neTHell nauneHTKM. [TOMUMO NOPOKa, XeHLMHa CcTpa-
[lana oT TAXKE/NOW CONyTCTBYHOLLE NaTONOr MM — NEPBUYHOTO CKNEPO3MPYIOLLLETrO XONAHIUTa, KOTOPbI OC/NOKHSA/CA LIMPPO30OM MeYeHU 1 runepcne-
HU3MOM. Hannume faHHbiX 3a60/1€BaHUi B 3HAUNTE/IbHON CTEMEHU YCNOKHIUO BbIGOP Ne4e6HOM TaKTUKK, TpebyA NepCcoHaNM3MPOBAHHOIO MOAX0Aa.
B cBA3M C BbICOKMM PUCKOM Pa3BUTHA MOC/TEOMNEPaLMOHHbIX OC/IOKHEHWI, MpeAnoYTeHne 6bl10 OTAAHO Ma/JIOMHBA3MBHOM SHA0BACKYAAPHON 3M60-
/N3aLuK NeBOVi KOPOHapHOIA apTepun. Onepauus Nokasasa XopoLuve pe3y/ibTaThl U NPpYBe/a K 3Ha4MTeIbHOMY YNYYLIEHWIO COCTOAHUA NaLUEHTKH,
B TOM YMC/IE K AOCTUKEHMIO KOMMEHCALMM CEPAEYHON HEAOCTATOMHOCTU A0 GpYHKLMOHabHOTO Kaacca Il (NYHA). MpeacTaBneHHbIN cayyait 4eMOH-
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CTPUPYET BaXKHOCTb MHAVBUAYAIbHOTO MOAXO/A B /IEYEHUN PEAKUX BPOX/AEHHbBIX MOPOKOB CEPALLA Y B3POC/IbIX, 0COGEHHO MPU HANMYUN CEPbE3HbBIX
COMyTCTBYIOLWMX 3a601€BaHNI PYrX OPraHOB U CUCTEM.

KnroueBble cnoBa: Curdpom bnanda-Yalima-lapnarda, cocyducmsie Manb@popmayuu, cepdeyHas HedocmamoyHoCmb, 3HO0BaCKyASpHas 3M6O-
nusayus
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Abstract:

ALCAPA (Anomalous Left Coronary Artery from the Pulmonary Artery) is a rare and dangerous congenital anomaly that is one of the leading causes
of myocardial ischemia and infarction in pediatric patients. Without timely treatment and correction, the disease can lead to extremely severe
consequences: up to 90 % of patients die within the first year of life. In adults, patients suffering from this syndrome may face various complications
such as left ventricular dysfunction, mitral regurgitation, asymptomatic myocardial ischemia and infarction, and a high risk of sudden cardiac death.
Given that this disease is rarely diagnosed, it is important to detect it early for preventive treatment and avoidance of serious disorders.

This paper describes a unique case of first-diagnosed ALCAPA syndrome in a 27-year-old female patient. In addition to the malformation, the
woman suffered from severe concomitant pathology — primary sclerosing cholangitis, which was complicated by liver cirrhosis and hypersplenism.
The presence of these diseases significantly complicated the choice of therapeutic tactics, requiring a personalized approach. Due to the high risk of
postoperative complications, preference was given to minimally invasive endovascular embolization of the left coronary artery. The operation showed
good results and led to significant improvement of the patient’s condition, including the achievement of heart failure compensation up to functional
class Il (NYHA). This case highlights the importance of an individualized approach in the treatment of rare adult congenital heart disease, especially
in the presence of serious concomitant diseases of other organs and systems.

K ey words: ALCAPA S yndrome, vascular malformations, heart failure, endovascular embolization
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Introduction _ o _ o
disease incidence is 1:300,000, constituting 0.25-0.5%

Bland-White-Garland (BWG) syndrome, also known
as ALCAPA (Anomalous Left Coronary Artery from the
Pulmonary Artery), is a rare congenital heart disease
characterized by the anomalous branching of the left
main coronary artery from the pulmonary trunk. This

of all congenital birth defects and 0.5 % of all congenital
heart diseases [1].

Adequate myocardial perfusion can be maintained in
the neonatal period due to the increased pressure in the
left pulmonary artery, which is similar to that in the aorta,
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and the disease can be quite asymptomatic. Subsequently,
during the first weeks of life, the pulmonary artery pres-
sure decreases, which leads to the inadequate myocardial
perfusion. Approximately 90 % cases of the disease mani-
fest within the first 2-3 months of life with myocardial
ischemia, left ventricular dysfunction, and mitral regurgi-
tation, with clinical signs including acrocyanosis, tachy-
pnea, tachycardia (infantile type of the BWG syndrome).
If the collateral circulation is adequate, the arterial blood
retrogradely flows from the right coronary artery to the
left one, which also causes the myocardial stealing phe-
nomenon; however, this can be subclinical for a long time
(adult type of the BWG syndrome). Concerning symp-
toms, the leading disease manifestations in this patient
group include dyspnea, angina, decreased exercise toler-
ance, and sudden cardiac death [2-5].

Below we present a clinical case report of the newly
detected Bland-White-Garland syndrome in an adult
patient. This clinical case was peculiar concerning the
severe concomitant pathology that affected the patient
management tactics.

Clinical Case Report

The female patient V., 27 years old, visited the emer-
gency department of the General Republican Medi-
cal Center, State Budget Healthcare Institution of the
Crimea Republic “N.A. Semashko Republican Clinical
Hospital” (Simferopol) complaining of palpitations, dys-
pnea during brisk walking and when climbing to the 2nd
floor, tachycardia during exertion. Physical examination
demonstrated hepatomegaly, splenomegaly; the patient
had a low height and was underweight (height 148 cm;
body weight 43.0 kg; body mass index 19.6 kg/m?).

Based on the patient’s words, she had been followed
up by the cardiologist since childhood due to minimum

Table 1. Results of laboratory methods of examination

aortic regurgitation and minimum pulmonic stenosis.
She was exempted from physical education classes in
school due to low exercise tolerance. Intensive skin itch-
ing also persisted since early childhood. Since teenage
years she periodically noted blood pressure (BP) eleva-
tion to 170/80 mm Hg (the patient was adapted to BP
110/70 mm Hg), occasionally taking enalapril. During
the first pregnancy (in 2021), she developed BP elevation
to 180-190/80 mm Hg, methyldopa was administered;
thrombocytopenia (34.0x10°/L) was also detected for
the first time then. That pregnancy was complicated by
eclampsia, and the delivery was arranged via the cesar-
ean section on Week 34. One month after the delivery,
the patient was hospitalized with pulmonary edema
of unknown origin; she was discharged to continue
diuretics, which she took for some time, but cancelled
spontaneously.

Subsequently, since spring 2023, the patient noted
worsening general condition and dyspnea with decreas-
ing exercise tolerance. In September 2023 she sponta-
neously visited the emergency department of SBHI RC
“N.A. Semashko RCH”, where she was diagnosed with
paroxysmal tachysystolic atrial fibrillation, and the
patient was hospitalized to the Department of surgical
treatment of complex arrhythmias and pacing. Chemical
cardioversion was achieved with amiodarone (450.0 mg).
During the hospitalization, the patient underwent echo-
cardiography: left atrium 6.1 cm, left atrial volume
150 mL, left ventricular end-diastolic volume 87 mL, left
ventricular end-systolic volume 36 mL, interventricu-
lar septum thickness 0.9 cm, left ventricular posterior
wall thickness 0.9 cm, left ventricular ejection fraction
58 %, Grade 1 mitral regurgitation, bicuspid aortic valve,
Grade 1 aortic regurgitation. The laboratory tests dem-
onstrated three-lineage cytopenia, cholestatic syndrome
(Table 1).

Indicator | Result | Standard
Total blood count
Hemoglobin (g/1) 88,0 120,0-140,0
Hematocrit (%) 29,3 36,0-42,0
Red blood cells (10712/1) 3,6 3,9-4,7
Platelets (1079/1) 94 150-400
Leukocytes (1019/1) 1,8 4,0-9,0
Blood biochemical examination

Alkaline phosphatase (U/L) 128,6 <105,0
GGTP (U/L) 134,2 <32
ALT (U/L) 40,9 32
AST (U/L) 27,3 31
Bilirubin (umol/L) 17,0 3,4-17,0

Abbreviations. GGTP — gamma-glutamyltranspeptidase, ALT — alanine aminotransferase, AST — aspartate aminotransferase
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The patient underwent multispiral computed tomog-
raphy of the chest and abdominal cavity with aortic con-
trast enhancement: Bland-White-Garland syndrome
(anomalous branching of the left main coronary artery
from the pulmonary artery); tortuous distal parts of the

right coronary artery (3 mm in diameter) were traced.
Severe left atrial dilation was noted. The spleen was sig-
nificantly enlarged (68x136x177 mm; splenic index 1637);
the splenic vein was dilated to 17.5 mm. Liver deformity;
local area of a single hepatic vein dilation in S4b (Fig. 1).

Figure 1. Multi-slice computed tomography of the abdominal cavity and of the chest organs

Designations: RA — right atrium, LA — left atrium, LV — left ventricle, RV — right ventricle, A — aorta, PA — pulmonary artery,
RCA — right coronary artery, LCA — left coronary artery, LIV — liver, SPL — spleen
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The patient was discharged with the following
treatment recommendations: rivaroxaban 20 mg once
daily, metoprolol succinate 50 mg once daily, allapinin
25 mg three times daily. While taking rivaroxaban,
the patient developed menorrhagia and discontinued
the drug herself. Later, due to significant dizziness,
she spontaneously decreased the dose of allapinin to
25 mg daily. After discharge, dyspnea and substernal
discomfort with moderate exertion, fatigability, weak-
ness persisted. She was hospitalized to the V.A. Alm-
azov National Medical Research Center (Saint-Peters-
burg) for examination and discussion of treatment
selection.

In January 2024 she was electively admitted to
the V.A. Almazov NMRC therapeutic department.
Accounting for the syndrome of portal hypertension
of unknown origin in the patient, magnetic resonance
(MR) cholangiography and liver elastography were
arranged to exclude sclerosing cholangitis. Liver elas-
tography: F4 fibrosis based on METAVIR scale. MR-
cholangiography: signs of sclerosing cholangitis. MR
signs of liver cirrhosis, splenomegaly, gallstone dis-
ease, biliary dyskinesia (deformity, impaired colloidal
bile properties), ectopic right kidney. The diagnosis
of primary sclerosing cholangitis with the outcome of
hypersplenism and liver cirrhosis was first established.
Constant ursodeoxycholic acid and non selective beta-
blockers were recommended for treatment.

Coronary angiography: the left anterior descending
and circumflex branches of the left coronary artery were
hypoperfused, diffusely altered, without significant ste-
nosis; they filled retrogradely along intersystemic collat-
erals from the tortuous right coronary artery with a large
diameter (~5 mm).

To evaluate the significance of myocardial ischemia,
cardiac magnetic resonance imaging (MRI) was arranged:
left ventricular (LV) ejection fraction 46 %; end-diastolic
volume 133 mL; end-systolic volume 59 mL; dilation of
left heart chambers; LV walls were not thickened; the LV
contractility was moderately decreased due to diffuse
hypokinesia; no signs of myocardial edema were dem-
onstrated. No clear pathological contrast enhancement
in the LV myocardium was detected on delayed post-
contrast images.

During the follow-up, the patient developed short-
term symptomatic, but hemodynamically insignificant
paroxysmal atrial fibrillation with the maximum ven-
tricular rate (VR) of 110 per min. Holter electrocardi-
ography (ECG) monitoring (treatment: sotalol 120 mg/
day) — paroxysmal atrial flutter with predominant con-
duction 2:1, 3:1, lasting max 2 sec, with the rate of 108-
116 (mean 112) bpm. No other significant arrhythmias
and blocks were confirmed.

The following clinical diagnosis was established in
the patient:

Main disease: Congenital heart disease: Bland-
White-Garland syndrome (Anomalous Left Coronary
Artery from the Pulmonary Artery). Hypoplasia of
the descending thoracic aorta. Bicuspid aortic valve.
Grade 1 aortic regurgitation. Grade 1 mitral steno-
sis. Grade 3 symptomatic hypertension, partially con-
trolled, risk of cardiovascular complications 4, target
BP <130/70-79.

Complications: Paroxysmal atrial fibrillation-atrial
flutter. CHA2DS2-VASc 2 points, HAS-BLED 1 point,
EHRA 2 points. CHF ITA with moderately reduced left
ventricular ejection fraction (46 %), FC III.

Concomitant diagnosis: Malnutrition. Hiatal hernia.
Biliary dyskinesia. Gallstone disease. Small gallstones.
Cholestasis. Hepatic fibrosis (METAVIR F4). Spleno-
megaly. Hypersplenism. Mild iron deficiency anemia.
Grade 1 thrombocytopenia. Grade 1 leukopenia.

Accounting for concomitant diseases and associ-
ated postoperative risks, the mini-invasive surgery was
selected. In March 2024 the patient underwent endo-
vascular embolization of the left main coronary artery
branching from the pulmonary artery. Under local
anesthesia with the lidocaine solution (1 % — 20.0), the
femoral vein was punctured and catheterized; the left
main coronary artery was embolized with a 7x7 mm
occluder. Follow-up angiography: the blood flow in
the left coronary artery was collateral from the right
coronary artery; no blood flow was detected to the left
coronary artery from the pulmonary artery. The post-
operative period was uneventful. After the surgery, the
patient’s condition improved, and the heart failure was
compensated at the level of FC II (NYHA). The follow-
ing drug therapy was recommended for the patient:
ursodeoxycholic acid 500 mg daily, folic acid 15 mg
daily, valsartan/sacubitril 100 mg daily, eplerenone
25 mg daily, dapagliflozin 10 mg daily, sotalol 160 mg
daily, apixaban 5 mg twice daily, ademethionine 400 mg
1 tab. daily for 1 month. See the event time scale in
Figure 2.

Discussion

The BWG syndrome is a disease usually manifest-
ing clinically in childhood and (very rarely) in the adult
years. Based on literature data, over 90 % patients with
this pathology die during the first year of life without
surgical interventions [1]. Thus, the late presentation (as
in our case) is an exception. Accounting for no specific
disease symptoms (most common manifestation is with
the decompensated heart failure), the BWG syndrome
has to be differentiated with cardiomyopathies and
coronary artery disease, especially in younger patients.
Apart from clinical examination, it is feasible to include
modern imaging methods (i.e. echocardiography, car-
diac MRI, CT angiography, coronary angiography) into
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TIMELINE

®—o MARCH 2024
MARCH-SEPT Minimally invasive
2023 endovascular
JULY 2021 Gradual deterioration of SmbolRtion of tis LCA
| condition, Rerformad.
Eclampsia, delivery via ) genera i
CHILDHOOD cesarean section at 34 increased dyspnea, and
Diagnosed with CHD: weeks of pregnancy. reduced exercise
Minimal aortic tolerance. ©—o JANUARY 2024
insufficiency. Hospitalization at
Minimal stenosis of the Almazov National Medical
pulmonary valve. ) o Research Centre.
Complaints of shortness J Newly diagnosed primary
of breath during physical : sclerosing cholangitis.
exertion.
2020-2021 AUGUST 2021 SEPT 2023

Pregnancy with blood
pressure rising to 180-
190/80 mmHg,
first-time detection of
thrombocytopenia down
to 34 x 10°.

ADOLESCENCE
Periodic increases in blood
pressure up to 1770 mmHg.

Figure 2. Timeline

Hospitalized with
pulmonary edema of
unclear origin.

Hospitalization in the
Republican Clinical Hospital
named after N.A. Semashko.

Atrial fibrillation episode.
ALCAPA syndrome
identified for the first time via
MSCT.

Abbreviations: CHD — congenital heart defect; BP — blood pressure; PA — physical activity; ALCAPA — anomalous left coronary artery from the pulmonary artery;

MSCT — multi-slice computer tomography; LCA — left coronary artery.

the diagnostic algorithm. These diagnostic tools are
required for the accurate investigation of the coronary
vessel anatomy, evaluation of myocardial perfusion, and
surgery planning. In our case the prolonged relative sta-
bility was associated with the collateral circulation, pro-
moting the retrograde blood flow from the right coronary
artery to the left coronary artery territory. Nevertheless,
echocardiography and cardiac MRI results demonstrated
left chamber dilation and moderately decreased left ven-
tricular contractility, which confirmed the gradual wors-
ening of hemodynamic disorders with the emergence of
diastolic and systolic dysfunction.

The clinical case above describes a rare combination
of a congenital heart disease (Bland-White-Garland syn-
drome) and a severe hepatobiliary pathology represented
by the primary sclerosing cholangitis, which manifested
with liver cirrhosis and signs of portal hypertension. This
combination has been described only in single literature
cases, which defines its scientific significance and under-
lines the need for the analysis of compensation/decom-
pensation mechanisms in similar cases. Accounting for
the high risk of intraoperative and postoperative com-
plications (massive profuse hemorrhages, acute kidney
injury, infectious complications) during the open cardiac
surgery, which rate usually correlates with its scope and
duration of cardiopulmonary bypass, the endovascular
correction of the congenital heart disease was selected
in our situation due to lower operative risks [6, 7].
A mini-invasive embolization of the left main coronary
artery seems justified in the setting of significant somatic

diseases — that provided a partial elimination of path-
ological coronary blood flow, decreasing the left ven-
tricular ischemic burden. Further patient management
presumed the correction of antiarrhythmic and hepato-
protective therapy, considering persistent paroxysms of
atrial fibrillation and hepatic failure. Further follow-up
results will be practically significant for developing the
tactics of multidisciplinary management in patients with
a similar polymorbid background.

Thus, our case demonstrates the features of diagno-
sis and treatment in a patient with combined BWG syn-
drome and primary sclerosing cholangitis complicated
with liver cirrhosis and portal hypertension. The clini-
cal situation presented underlines the need for the com-
plex approach to examination and management aimed
at controlling the cardiovascular pathology and correct-
ing severe hepatobiliary dysfunctions. This experience
may be used when determining therapeutic and surgical
strategies in patients with combined rare pathologies, as
well as when evaluating risks and planning pregnancy in
this patient category.

Conclusion

Bland-White-Garland syndrome is a rare congeni-
tal anomaly of coronary blood flow which manifests
most often in infancy. The case described demonstrates
the possibility of prolonged compensated course due
to collateral circulation, so the patient could live to
adult years without surgical correction. The patient
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management was complex due to the combination of
BWG syndrome with a severe concomitant pathology,
including primary sclerosing cholangitis resulting in
liver cirrhosis. Modern imaging methods provided the
timely disease diagnosis and evaluation of the myocar-
dial ischemia severity. Accounting for the high risk of
open surgical intervention, a mini-invasive endovascu-
lar method was selected, which resulted in the condi-
tion stabilization and compensation of chronic heart
failure. This case underlines the importance of early
diagnosis of coronary artery anomalies, using the mul-
tidisciplinary approach and personalized treatment
tactics, especially in patients with a burdened somatic
background.
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