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1 | BACKGROUND

The Taussig-Bing anomaly (TBA) is a rare cyanotic congen-
ital heart defect and is the third most common variant of
double outlet right ventricle (DORV)."* The anomaly was
first described in 1949 by collaborators Helen B. Taussig
and Richard J. Bing." It is characterized by the presence
of non-restrictive subpulmonic ventricular septal defect
(VSD) and side-by-side great vessels that arise entirely
from the right ventricle (DORV, double outlet right ventri-
cle). Unlike transposition of the great arteries (TGA) with

The Taussig-Bing anomaly is a rare cyanotic congenital heart defect treated sur-
gically in the early infancy. The preferred repair procedure is an arterial switch
operation combined with ventricular septal defect closure. Despite promising
long-term functional outcomes and survival benefits, neo-aortic dysfunction and
arrhythmias might be relevant complications.
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VSD, this anomaly is characterized by the presence of a bi-
lateral conus and the absence of pulmonary-mitral fibrous
continuity.>* Left-to-right shunting across the VSD causes
increase pulmonary blood flow, early onset of pulmonary
vascular disease, pulmonary hypertension, and heart
failure.>* The repair in the early infancy period is recom-
mended.’ Currently, the preferred repair procedure of the
Taussig-Bing defect is an arterial switch operation (ASO;
an anatomic correction) combined with VSD closure.’®
The arterial switch operation by Jatene’ involves surgi-
cally switching the vessels and switching the coronary
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arteries to put them on the pulmonary artery instead of
the aorta where they were previously located. LeCompte
et al. introduced a new surgical technique that includes
extensive resection of the outlet septum and direct reim-
plantation of the pulmonary trunk on the superior margin
of the right ventricular infundibulotomy. This procedure
restores the correct continuity between the right ventricle
and the pulmonary artery, without use of an extracardiac
tube.® Despite promising long-term functional outcomes
and survival benefits after correction procedures, neo-
aortic regurgitation (AR) and neo-aortic root dilatation
might be relevant complications.”*® Therefore, the life-
long monitoring of patients with corrected Taussig-Bing
heart is necessary. We describe the patient with Taussig-
Bing anomaly who underwent the correction procedures
in early childhood.

2 | CASE PRESENTATION

The 18-year-old male patient with Taussig-Bing anomaly
after pulmonary artery binding and closure of patent duc-
tus arteriosus when 1 year old and after the Jatene's switch
procedure with modified LeCompte procedure at the age
of 2 years was admitted to our Department in November
2018. He has been transferred from ICU 3 weeks after an
episode of sudden cardiac arrest in the mechanism of ven-
tricular fibrillation.

In physical examination, the patient was awake, the
heart rate (HR) was 68 bpm with blood pressure (BP)
120/80 mmHg and while breathing room air his oxygen
saturation was 98% with no visible or palpable lower
limb edema. During auscultation, the normal vesicu-
lar sound was heard as well as loud a systolic-diastolic
murmur over the heart. The patient before admission
was treated in Anesthesiology and Intensive Care Unit
with metoprolol 150 mg/day, nadroparinum 0.6 ml/day,
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carbamazepinum 600 mg/day, trimetiazidinum 70 mg/
day, and lorazepamum 1 mg/day. Laboratory analysis re-
vealed features of normocytic anemia (hemoglobin—HGB
11.5 g/dl; hematocrit—HCT 32.6%; and mean corpuscular
volume—MCYV 84.5 fl), increased plasma level of lactate
dehydrogenase (LDH)—375 U/L, alanine aminotrans-
ferase (ALT)—71 U/L, and aspartate aminotransferase
(AST)—76 U/L, of N-terminal probrain natriuretic pep-
tide (NT-proBNP)—278 pg/ml and of d-dimer—2144 ng/
ml. Troponine T, C-reactive protein, creatinine, serum
electrolytes, glucose, and urea were within normal range.

An electrocardiogram showed sinus rhythm, left axis de-
viation, left anterior fascicular block, right bundle branch
block, and signs of left ventricular hypertrophy (Figure 1).

Echocardiographic examination using an Vivid E95
system (GE Healthcare) with a 1.4-5.2 MHz matrix trans-
ducer and tissue Doppler imaging (TDI) software revealed
preserved systolic function of both ventricles left ventricle
ejection fraction, LVEF > 60%; tricuspid annular plane
systolic excursion, TAPSE 25 mm; right ventricular peak
systolic velocity in TDI, RV S’ 13 cm/s) without contractil-
ity disturbances.

The enlarged and hypertrophic left ventricle consists of
the primary cavity connecting by VSD (size 39 mm) with
a fragment of the right ventricle separated from the rest of
the right ventricle by the Gore-Tex patch acting as a ven-
tricular septum—without any leakage features (Figure 2A).
We noticed also an enlarged left atrium (Left Atrial Volume
Index, LAVI 87 ml/m?) and severe mitral valve regurgita-
tion (Effective Regurgitant Orifice, ERO 70; type I according
Carpentier), connected with straddling. The patch attached
to the trabecula of the right ventricle (Figure 2B,C). We also
observed increased diameter of neo-aortic bulb (50 mm)
and severe neo-aortic regurgitation (AV max: 1.85 m/s;
ERO: 70; vena contracta, VC 8mm; and pressure half-time,
PHT 327 ms; Figure 2D-F). In the past medical history of
our patient, the last follow-up was preformed 3 years later in

FIGURE 1
Sinus rhythm, left axis deviation, left

An electrocardiogram.

anterior fascicular block, right bundle
branch block and signs of left ventricular
hypertrophy
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FIGURE 2 A, Apical 4-chamber view. A. A patch with Gore-Tex acting as a ventricular septum. B. Ventricular Septum Defect (VSD).

B, Apical 4-chamber view. Severe mitral valve regurgitation. Effective Regurgitant Orifice (ERO). C, Apical 4-chamber view. Severe mitral

valve regurgitation. Straddling a patch attached to trabecula the right ventricle. D, Parasternal long axis view. Dilatation of neo-aortic

bulb. E, Apical 4-chamber view. Severe neo-aortic valve regurgitation. Effective regurgitant orifice (ERO); vena contracta (VC). F, Apical

4-chamber view. Severe neo-aortic valve regurgitation. Pressure half-time (PHT)

Pediatrics Cardiology Department. At that time, neo-aortic
and mitral valve regurgitations were moderate.

Two months later, the subcutaneous implantable car-
dioverter defibrillator (ICD) Boston Scientific Emblem with
the subcutaneous defibrillation electrode was implanted.

In follow-up after next 2 months, patient did not re-
port any disturbing symptoms at rest and during normal
activity. During cardiopulmonary exercise testing, he
managed 12 min 29 s on a cycle ergometer, achieving a
respiratory exchange ratio (RER) of 1.10 (Figure 3A). Peak
oxygen consumption (peak VO2) was 27 ml/min/kg at a
load 7.9 METs (62% predicted; Figure 3B) with an anaero-
bic threshold of 17 ml/min/kg (Figure 3C). The study was
stopped because of fatigue, assessed expiratory exchange
ratio, and the episode of nonsustained ventricular tachy-
cardia (nsVT; Figure 3D).

In Angio-CT of coronary vessels performed during con-
trol hospitalization, there were no pathological changes.
After the decision of the Heart Team, the patient was qual-
ified for surgical treatment of valve defects: the Bentall
procedure and mitral valve replacement."’

3 | DISCUSSION

Patients with corrected complex, congenital heart de-
fects reach adulthood through advanced surgical and

medical care. However, adult patients with corrected
Taussig-Bing anomaly are out of any guidelines and
need an individual approach.'® Despite TBA after
ASO'™*1> and LeCompte procedure'®'” have very good
late survival with acceptable functional ability, during
further follow-up late complications are observed. One
of the most common complications are connected with
the neo-aortic dysfunction.’>'®'® The neo-aortic dys-
function includes neo-aortic root dilatation and neo-
aortic valve regurgitation and may require reoperation
with neo-aortic root replacement.'*'®'? Risk factors that
are related to the development of neo-aortic dysfunc-
tion after ASO in TBA are older age at the time of ASO
(1 year or older), presence of VSD, and previous pulmo-
nary artery band (PAB).'®"

Life-threatening arrhythmias like ventricular tachy-
cardia and ventricular fibrillation occur more often after
physiology Mustard and Senning correction than ana-
tomic correction.”’ However, the presented patient un-
derwent cardiac arrest in the mechanism of ventricular
fibrillation. Looking for other risk factors of ventricular
arrhythmia in complex congenital heart disease is neces-
sary. Coronary artery dysfunction, ventricular hypertro-
phy and dysfunction, the electrical activity of the patch
area may be potential risk factors.*!

The lifelong, repeatable diagnostics should be provided
only in specialistic GUCH centers. The carefully scheduled
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A, Respiratory exchange ratio (RER) against time. B, Peak oxygen consumption (VO2peak) against time. C,

Cardiopulmonary exercise test results. D, Electrocardiogram during cardiopulmonary exercise testing. Nonsustained ventricular tachycardia

(nsVT)

monitoring of patients with corrected Taussig-Bing heart
may reveal risk factors of life-threatening complications
and allow planned optimal prevention (like ICDs implan-
tation).”>*>** The routine follow-ups in our stable adult
patients with congenital heart diseases are performed
every 6 months in ambulatory clinic and once a year as a
hospital stay.

4 | SUMMARY AND
CONCLUSIONS

Corrective procedures of the Taussig-Bing anomaly in the
early infancy period are essential to prevent heart failure
development and for survival benefits. The late compli-
cations such as neo-aortic root dilatation or neo-aortic
valve dysfunction and arrhythmias require attentive
observation.

The monitoring during proper follow-ups schedule is
obligatory. Correctly performed echocardiographic study
may reveal vessel roots dilatations or valves and chambers
dysfunctions, which allow planning potential surgical
intervention.
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