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Abstract

We present an asymptomatic pregnant patient with congenitally corrected transposition of the
great arteries and severe atrioventricular bioprosthesis regurgitation – with increased maternal
and fetal risk due to volume overload. She was considered high risk for reintervention and was
submitted to an off-label post-partum transcatheter valve-in-valve implantation with a Sapiens
3 valve. The procedure was successful, and she remains asymptomatic 30 months after – and
even went through another successful pregnancy.

Congenitally corrected transposition of the great arteries is a CHD characterised by double dis-
cordance (atrioventricular and ventriculoarterial) and a systemic right ventricle. The aorta is
usually anterior and to the left of the pulmonary artery. The prevalence is less than 1% of all
CHD,1 and it is almost always associated with other abnormalities.2,3

Clinical manifestations can range from asymptomatic to fatigue/exercise intolerance,
arrhythmias, and cyanosis. Nonetheless, as these patients have a systemic right ventricle, which
is not built to support systemic pressures, they will inevitably develop heart failure. Also, the
systemic atrioventricular valve (morphologically tricuspid) is prone to develop regurgitation
(perpetuating the volume overload cycle).4 This impairs patient’s quality of life and is associated
with significant morbi-mortality.5 Pregnancy is associated with volume overload. In congeni-
tally corrected transposition of the great artery patients, it is linked to an increased risk (mWHO
class III), and it can lead to worsening atrioventricular valve regurgitation and heart failure. The
gold standard for the treatment of severe valve disease is surgery. However, in patients with a
high surgical risk, transcatheter valve implantation may be an option. In the context of CHD,
percutaneous interventions are a promising option especially in patients with multiple previous
cardiac surgeries. While there is considerable experience with transcatheter pulmonary valve
implantation, there are still few examples of valve implantation in the atrioventricular position
due to bioprosthesis dysfunction.

Clinical case

A 23-year-old female patient with a previous medical history of congenitally corrected trans-
position of the great artery presents to the outpatient clinic in December 2019 due an unplanned
pregnancy, with 26 weeks gestation. The patient had been diagnosed with congenitally corrected
transposition of the great artery by the age of 7 years old, after the finding of a heartmurmur on a
routine medical observation. The patient also had a history of rheumatic fever (with Sydenham
Chorea) as a child and, at 17 years old (in 2013), she was submitted to a systemic atrioventricular
valve replacement with a 29-mm Carpentier-Edwards bioprosthesis, due to progressive atrio-
ventricular valve regurgitation. Afterwards, the patient was in NYHA class I and was seen in the
outpatient clinic once a year.

As the patient was pregnant, a transthoracic echocardiogram was performed which revealed
severe bioprosthesis regurgitation and mild systolic dysfunction of the systemic right ventricle.
A transesophageal echocardiogram showed extensive bioprosthesis dysfunction, with two flail
leaflets. After a Pregnancy Heart Team discussion, due to her high surgical and pregnancy risk, a
transcatheter valve-in-valve implantation was planned, ideally post-partum as the patient was
asymptomatic. An elective caesarean section was performed at 34 weeks gestation to minimise
the risk of potential obstetric complications. One week after successful delivery, on March 2020,
a Sapiens 3 Ultra 26 valve was implanted in the systemic atrioventricular valve position with an
antegrade approach. The valve was successfully inserted via trans-septal puncture (preceded by
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balloon dilatation), with transoesophageal echocardiogram and
fluoroscopy guidance. An arteriovenous wire loop technic was
applied: a guidewire was inserted in the right femoral vein access;
using a snare inserted from the left femoral artery access, the guide-
wire was snared and pulled until externalisation. During valve
deployment, rapid ventricular pacing (temporary pacemaker
inserted via internal jugular vein access in the subpulmonary ven-
tricle) was applied. These two manoeuvres prevented valve malpo-
sition or embolisation. There were no signs of interference with the
adjacent cardiac structures. The mean final atrioventricular gra-
dient was 7 mmHg. There were no periprocedural complications.
The patient was discharged 3 days after this intervention. The
patient was on anticoagulation with warfarin and remained
asymptomatic. In October 2020, she presented with a second
unplanned pregnancy. She remained asymptomatic throughout
pregnancy and with a successful delivery, with a transthoracic
echocardiogram showing preserved biventricular systolic function
and a normofunctional valve-in-valve. During a 30-month follow-
up, the patient was stable in NYHA I functional class, without any
hospitalisations. The transthoracic echocardiogram showed a
mean valve-in-valve bioprosthesis gradient of 8 mmHg.

Conclusions

There is a growing experience in transcatheter interventions for
CHD. The Sapiens 3 balloon expandable valve can be used for
valve-in-valve procedures in degenerated bioprothesis.6,7

Nowadays, it is an off-label use in patients who have a high risk
for surgery. To our knowledge, this was the first case of transcath-
eter systemic atrioventricular valve-in-valve implantation in a
post-partum patient.8 There is also another published report of
a similar case9 in literature, also with a good result at 1 year of

follow-up. Despite the same pathology, the valve implantation
technic differed – an arteriovenous loop technic was used in our
case. These percutaneous interventions may be a feasible option
in selected CHD patients with high surgical risk, after careful
Heart Team discussion.

Acknowledgements. None.

Financial Support. This research received no specific grant from any funding
agency, commercial, or not-for-profit sectors.

Conflicts of Interest. None.

References

1. Ferencz C, Rubin JD,McCarter RJ, et al. Congenital heart disease: prevalence
at livebirth. The Baltimore-Washington Infant Study. Am J Epidemiol 1985;
121: 31–36.

2. Hornung TS, Calder L. Congenitally corrected transposition of the great
arteries. Heart 2010; 96: 1154–1161.

3. Connolly HM, Miranda MR, Egbe AC, Warnes CA. Management of the
adult patient with congenitally corrected transposition: challenges and
uncertainties. Semin Thorac Cardiovasc Surg Pediatr Card Surg Annu
2019; 22: 61–65.

4. Grothoff M, Fleischer A, Abdul-Khaliq H, et al. The systemic right ventricle
in congenitally corrected transposition of the great arteries is different from
the right ventricle in dextro-transposition after atrial switch: a cardiac mag-
netic resonance study. Cardiol Young 2013; 23: 239–247.

5. Baumgartner H, De Backer J, Babu-Narayan SV, et al. 2020 ESC Guidelines
for the management of adult congenital heart disease. Eur Heart J 2021; 42:
563–645.

6. Kar B, Nascimbene A, Gregoric ID, Patel M, Loyalka P. Transcatheter mitral
valve replacement with the Edwards Sapien 3 valve. TexHeart Inst J 2017; 44:
269–273.

Figure 1. (a and b) Apical four cham-
bers – exuberant prosthetic regurgita-
tion with flail leaflet; (c)
transprosthetic obstructive gradients;
(d) Transcatheter systemic valve in valve
implantation (balloon dilation during
rapid ventricular pacing); (e and f)
Apical four chambers – normofunctional
prothesis.

1716 M. M. de Carvalho et al.

https://doi.org/10.1017/S104795112300029X Published online by Cambridge University Press

https://doi.org/10.1017/S104795112300029X


7. Puri R, Abdul-Jawad Altisent O, del Trigo M, et al. Transcatheter
mitral valve implantation for inoperable severely calcified native mitral
valve disease: a systematic review. Catheter Cardiovasc Interv 2016; 87:
540–548.

8. Grilo Diogo PMdCM, Torres S, Resende CX, et al. Post-partum transcatheter
systemic atrioventricular valve-in-valve implantation in a woman with

congenitally corrected transposition of the great arteries due to severe bio-
prosthesis dysfunction. In: The 12th EuropeanMeeting on Adult Congenital
Heart Disease (EuroGUCH), 2021, Virtual Meeting,

9. Abudayyeh I, Jolly GP, Kuhn MA, Gordon BM. Transcatheter systemic AV
valve-in-valve implantation in a patient with LTGA and Ebstein anomaly.
JACC Case Rep 2022; 4: 551–555.

Cardiology in the Young 1717

https://doi.org/10.1017/S104795112300029X Published online by Cambridge University Press

https://doi.org/10.1017/S104795112300029X

	Transcatheter systemic atrioventricular valve-in-valve implantation in a congenitally corrected transposition of the great arteries patient
	Clinical case
	Conclusions
	References


