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Adult with uncorrected Tetralogy of Fallot,
anomalous coronary artery origin, left ventricular
non-compaction, atrial septal defect and recurrent right
ventricular outflow tract stenosis
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niescaleniem lewej komory, ubytkiem w przegrodzie miedzyprzedsionkowe]
i nawracajagcym zwezeniem w drodze odptywu prawej komory
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Abstract

Advances in therapeutical possibilities for patients with complex congenital heart defects are unquestionable. Nonethe-

less, it is still probable to encounter unique challenges.

The study presents a case of a symptomatic 25-year-old female patient with uncorrected Tetralogy of Fallot who has ne-
ver been qualified for surgery due to an unusual constellation of cardiac congenital comorbidities: anomalous coronary

artery origin and non-compaction of the left ventricle.
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Introduction

Tetralogy of Fallot (ToF) is the most common complex cy-
anotic congenital heart defect observed in humans [1]. It
contains ventricular septal defect (VSD), pulmonary steno-
sis, overriding aorta and right ventricular (RV) hypertrophy.
Typically, it is diagnosed prenatally or soon after birth due to
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the quick presentation of desaturation and cyanosis. Proper
diagnosis is usually followed by anatomical correction —the
open-heart cardiac surgery as the natural history is linked
with a bad prognosis. Untreated ToF results in progressive
hypertrophy of the RV, increasing desaturation due to
right-to-left shunt through the VSD and development of
congestive heart failure (HF) [2].

Address for correspondence: Filip Pawliczak MD, Klinika Kardiologii i Wad Wrodzonych Dorostych, Instytut Centrum Zdrowia Matki Polki w todzi,
ul. Rzgowska 281,/289, 93-338 t6dz, Poland, e-mail: filip.pawliczak@gmail.com

This article is available in open access under Creative Common Attribution-Non-Commercial-No Derivatives 4.0 International (CC BY-NC-ND 4.0) license, allowing to download
articles and share them with others as long as they credit the authors and the publisher, but without permission to change them in any way or use them commercially.

38 www.journals.viamedica.pl/folia_cardiologica



Filip Pawliczak et al., Adult with uncorrected Tetralogy of Fallot and other congenital cardiac comorbidities

Figure 1. Modified apical view — visible features of Tetralogy of
Fallot: large ventricular septal defect with the overriding aorta and
visible features of left ventricle non-compaction

Case report

The 25-year-old female patient with uncorrected ToF with
a history of serial pulmonary balloon valvuloplasties provi-
ding temporary reduction of the RV overload was admitted
to the study department due to exacerbation of the right-
-sided HF — up to New York Heart Association (NYHA) Il
class, central cyanosis and irregular heartbeat. According
to previous data anomalous single coronary artery origin
and non-compaction of the left ventricle (LV) were the main
contraindications for repair surgery in extracorporeal cir-
culation in early life. At the time of admission, the patient
was cyanotic, with maximum oxygen saturation (Sat0,)
of 86% at rest while breathing room air, with blood pres-
sure of 110/60 mm Hg and heart rate of 60 bpm. A loud
systolic murmur was heard over the pulmonary valve and
Erb’s point.

During the 6-minute walk test (6MWT) the patient re-
ached a distance of 500.5 m but with ongoing dyspnoea
and severe desaturation (SatO, 74%). Lab tests revealed
an increase of plasma N-terminal prohormone of brain na-
triuretic peptide (NT-proBNP) level — 2320 pg/mL. In Hol-
ter-ECG monitoring ventricular multifocal arrhythmia with
several episodes of non-sustained ventricular tachycardia
were observed. Echocardiographic examination revealed
enlarged and hypertrophic LV with prominent features of
non-compaction with preserved systolic function with LV
ejection fraction (EF) of 65% and reduced global longitudi-
nal strain (GLS: -15.7%), normal parameters reflecting RV
function: tricuspid annular plane systolic excursion 28 mm,
peak systolic tricuspid annular velocity (RV S’) 11 cm/s, hy-
pertrophic perpendicular RV with narrowed outflow tract,
significant complex pathology of pulmonary valve (PV) af-
ter 3 balloon valvuloplasties (last one in 2015) — recurrent
high grade stenosis with mild pulmonary regurgitation (PV
max velocity: 5.38 m/s, peak gradient: 116 mm Hg, mean

Figure 2. Computed tomography angiography scan — the visible
anomalous origin of a single coronary artery in the aortic arch
(red arrow)

gradient 57 mm Hg, PHT [pressure half-time] 200 ms), mild
tricuspid regurgitation, non-collapsible inferior vena cava
(estimated RV systolic pressure 40 mm Hg), overriding aor-
ta without significant pressure gradients, large ventricular
septal defect (26 mm) with bidirectional flow, small atrial
septal defect, small additional vessel of unknown origin be-
tween aortic arch and pulmonary trunk (Figure 1).
Further therapeutic decisions were postponed after
the completion of the scheduled multimodality approach.
The hybrid-computed tomography angiography and mag-
netic resonance imaging (angio-CT/MRI) scans of the he-
art, great vessels and coronary arteries were obtained.
MRI revealed disproportion of pulmonary and aortic inflow
volume (168 and 57 mL respectively), severe subvalvular
pulmonary stenosis with increased velocity (480 cm/s),
hypoplastic RV with reduced function (EF 41%, SV 28 mL)
and enlarged left chamber and atrium with preserved EF
(EF 64%, SV 207 mL). Angio-CT scan revealed VSD with the
size of 37 x 34 mm, tri-commissural bicuspid pulmonary
valve, dilated pulmonary trunk (38 x 33 mm), proximally
stenotic left pulmonary artery (diameters: 14 x 10 mm)
with post-stenotic dilation (diameters: 36 x 32 mm), dila-
ted right pulmonary artery (36 x 30 mm), optimal dimen-
sions of ascending aorta, small patent ductus arteriosus
with a pinpoint lumen. What is more, a single coronary
vessel (diam. 3.0-3.5 mm) with the origin on the right
side of the aortic arch was found (Figure 2).In its proximal
section, it was laying between the curvature of the aortic
arch and the superior wall of the left pulmonary artery (at
this level 70% area reduction was observed due to com-
pression by great vessels). In the distal part, it was co-
ming between the pulmonary trunk and ascending aorta
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Figure 3. Cardiac angiography — visible pulmonary artery bifurca-
tion with visible left branch artery stenosis

without compression reaching the anterior interventricu-
lar groove. In its later part, it was expanding into a wide
vascular sinus (10 x 5 mm) connected with the lumen of
the RV and heading towards the apex, splitting in the end
into 3 vessels supplying the RV myocardium and the api-
cal segments of the LV. The heart catheterization proce-
dure was scheduled and performed with general anaes-
thesia. The examination revealed left pulmonary branch
artery stenosis and supravalvular stenosis of the pulmo-
nary valve. After additional heart team assessment, the
left pulmonary branch artery angioplasty procedure was
performed with simultaneous CP 34 mm stent implanta-
tion with a good final result (Figure 3 and 4). During the
periprocedural period, the patient reported a short episo-
de of chest pain, but no troponin elevation, nor electro-
cardiographic changes were observed.

The echocardiography was performed just after the pro-
cedure revealed an immediate reduction of pressure gra-
dients in the RV outflow tract (PV max velocity: 4.14 m/s,
peak gradient 68 mm Hg, mean gradient 43 mm Hg). The
plasma level of NT-proBNP dropped to 1102 pg/mL. At
discharge, the patient’s symptoms were of Il NYHA class.
However, the second Holter-ECG performed a few days af-
ter the catheterization revealed an increased number of
premature ventricular beats (from 1198/day up to 9198/
/day). It could be due to the left pulmonary artery stent
and anomalous coronary artery proximity, but no further
ischemic symptoms were observed. Nonetheless, another
heart catheterization was scheduled in 6 months to pre-
pare the patient for a plausible heart transplant as futu-
re exacerbation of HF was inevitable. However, after a few

Figure 4. Cardiac angiography — visible stent in left pulmonary
branch artery after successful pulmonary balloon angioplasty

months of follow-up, the patient was still in II NYHA class,
feeling much better than before the described procedure.

Discussion

Patients with uncorrected complex congenital heart defects
who reach adulthood are out of any guidelines as they are
not common due to unfavourable natural history [3, 4].
What is more, most of the survivors do not belong to any
homogenous group. Each case is a genuine challenge for
physicians and the healthcare system as usually a late
correction is not a viable option. When such a patient is
encountered, it is necessary to perform a full examination
to determine the patient’s condition. If any instability is ob-
served, all accessible diagnostic modalities must be taken
into consideration as any deterioration may be reversible
if the direct cause is detected and treated properly. For
the presented patient, the culprit was pulmonary branch
artery stenosis affecting the haemodynamics between the
ventricles, which was depicted as significant only after
a combination of myocardial CT/MRI scan and cardiac
angiography.

Pulmonary branch artery stenosis is a common finding
in patients with congenital heart defects [5]. It may be diag-
nosed as a congenital comorbidity but also as an acquired
disease complicating the initial therapeutic approach. It is
a life-threatening condition leading to cardiopulmonary ven-
tilation/perfusion mismatch and increased overload of the
pulmonary circulation and RV predisposing to congestive
HF [6]. Narrowing of the pulmonary branch artery may also
alter existing shunts —in the case of VSD, the flow is prone
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to be bidirectional or right-to-left, especially during exercise.
Proper management requires optimal visualisation of the
stenotic vessel and surrounding structures to choose ade-
quate and safe interventional therapy. The method of choi-
ce is balloon angioplasty of the stenotic pulmonary branch
artery with simultaneous implantation of stent selected in
advance [7]. The outcome is usually good as ventilation/
perfusion mismatch is reduced although restenoses may
be observed during long-term follow-up thus such patients
should be considered candidates for life-long specialistic
grown-up congenital heart care [8].

On the other hand, patients unfit for full correction of
the defect may also develop severe HF without any curab-
le causes. Optimal management is based on life-long care
and regular check-ups providing continuous observation of
the severity of the symptoms. Patients in the Il NYHA class
and those without any significant ventricular tachyarrhyth-
mias may persist in such an approach. However, any unex-
plained deterioration or new dangerous arrhythmias may
be the landmark for considering intracardiac devices and
heart transplantation qualification [9]. Cardiac transplan-
tation in patients with congenital heart defects is asso-
ciated with higher risk than in the general population, but

Streszczenie

eligible candidates may benefit from longer life with pre-
served quality [10]. Itis a great challenge to determine the
perfect moment for such intervention, especially without
typical criteria of ventricular insufficiency and with altered
morphology of the native heart.

Conclusion

Patients with complex uncorrected congenital defects who
develop progressive symptoms of HF require a full multi-
-modality approach as repairable structural lesions such
as pulmonary arteries stenoses may be the culprits. Even
patients with such anatomical cardiac odds as presented
may be responders for specific interventions. Lifelong care
in specialistic grown-up congenital heart centres should be
provided to every patient with uncorrected defects. Proper
monitoring at follow-up and cooperation with the patients
being aware of their condition are key factors in terms of
upcoming diagnostic and therapeutic decisions.
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Postepy w mozliwosciach terapeutycznych dla pacjentéw ze ztozonymi wrodzonymi wadami serca sg nie do zakwestio-
nowania. Jednakze wciaz istnieje prawdopodobiefstwo napotkania wyjatkowych wyzwan. W niniejszej pracy zaprezen-
towano przypadek objawowej 25-letniej pacjentki z nieskorygowang Tetralogig Fallota, ktora nigdy nie byta zakwalifi-
kowana do operacji z powodu unikatowej konstelacji wrodzonych schorzen serca: anomalii odejScia tetnicy wiencowej

i kardiomiopatii z niescalenia lewej komory.
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