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Case report

Bicuspid aortic stenosis, mechanical valve thrombosis
and pregnancy — case report
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Abstract

Aortic stenosis (AS) carries a high pregnancy risk. In women of childbearing age the main cause of
AS is congenital bicuspid aortic valve. Women with moderate to severe obstruction should be ad-
vised to delay conception until relief of AS (balloon valvulotomy or surgery). Pregnant women with
mechanical prosthetic heart valves have the increased risk for thromboembolic events. We report
a case of women with severe bicuspid aortic stenosis who delayed pregnancy until aortic valve re-
placement. In early pregnancy she had nonobstructive prosthetic valve thrombosis. The patient was
successfully treated with unfractioned heparin (UFH). In the case we presented a right decision that
was made in planning the pregnancy in patient with severe symptomatic AS. Also, our case is a good
example of the successful use of UFH in a pregnant women with nonobstructive mechanical valve
thrombosis according to 2018 ESC Guidelines for the management of cardiovascular diseases during

pregnancy.
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Introduction

ongenital and acquired valvular heart diseases
are important causes of maternal and fetal
morbidity and mortality.

Aortic stenosis (AS) carries a high pregnancy
risk and high risk of complications- increase in gradient,
heart failure, arrhythmias, aortic dilatation and dissec-
tion, pre-term birth, intrauterine growth retardation, and
low birth weight.»?In women of childbearing age the
main cause of AS is congenital bicuspid aortic valve.
Women with mild stenosis and normal left ventricular
(LV) systolic function can carry pregnancy to term without
complications, but women with moderate to severe
obstruction should be advised to delay conception until
relief of AS (balloon valvulotomy or surgery).3In pregnant
women with mechanical prosthetic heart valves one of
the most important changes is the increased risk for
thromboembolic events.*Physiological changes in
pharmacokinetics of drugs make adjustments of
anticoagulant drugs doses very important. In order to
prevent these complications adequate anticoagulation is
very important.

We present a case of a women with severe bicuspid
aortic valve stenosis planning pregnancy. After the aortic
valve replacement with mechanical arteficial valve at 10
weeks of gestation, she had valve thrombosis which was
successfully treated with parenteral anticoagulant
therapy.

bicuspid aortic stenosis, mechanical valve, thrombosis, pregnancy

Case report

A 35-year-old female with a history of severe bicuspid
aortic valve stenosis is presented. At the age of 6 surgical
aortic commissurotomy was performed. Echo exam after
the intervention showed peak gradient (PG) across the
valve of 18mmHg. Due to restenosis (PG 98mmHg) it was
repeated at the age of 12. After the 25" year of age she
was planning marriage and children, but symptoms
repeated again. At the age of 28, due to severe
symptomatic aortic stenosis (NYHA I, pressure gradient
across the aortic valve 104mmHg (peak)/ 64mmHg (mean)
(PG/MPG) aortic regurgitation (AR) 1-2+, mitral valve
prolapse with mitral regurgitation (MR) 1-2+, ventricular
arrhythmias, prosthetic mechanical aortic valve (St. Jude
No 19) was implanted with patch plastica of aortic ostium
and ascendent aorta. Postoperative course was without
complications; echocardiogram showed good function of
prosthetic valve with PG/MPG 30/18mmHg.

The patient became pregnant at the age of 35 in
October 2014. In the second month of pregnancy she
began to feel exertional fatigue on effort and during
climbing the stairs. Echocardiography exam showed nearly
the same findings as found during previous Echo
examination. Complaints progressed. At that time she was
receiving low molecular weight heparin (LMWH) instead
of oral anticoagulant (OAC) therapy with acenocumarol.
Repeated echo exam in December showed elevated
gradients across artificial valve (PG/MPG 85/50mmHg,
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AVA 0.9cm2). She was admitted to Obstetrics and
gynecology Clinic for control. Pregnancy was without other
complications. Due to thrombosis of prosthetic aortic
valve (repeated echo — PG/MPG 102/64mmHg) she was
transferred to Cardiology clinic.

She was admitted to our department on the 30t of
December. At admission,she was in NYHA class I, without
signs of heart failure. Heart rhythm was regular, the
prosthetic valve heart sounds were not diminished, 2-3/6
systolic murmur was heard at aortic area, blood pressure
was 120/70mmHg, pulse rate was 112 beats/min, normal
body temperature (36.4° C). The electrocardiogram
showed sinus tachycardia. Blood tests showed mild
hypochromic anemia, BNP was normal.

All signs indicated nonobstructive aortic valve
thrombosis. Our heart team (cardiologist, cardiac surgeon,
gynecologist) after detailed analysis and informing the
patient and her family, decided to treat patient with
continuous infusion of unfractionated heparin (UFH) and to
monitor aPTT close. Several days later, gradient over valve
began to decrease, the patient was feeling better. Serial echo
exams showed smaller (still elevated for this type of valve)
gradients. These findings were confirmed on trans-
oesophageal echocardiography. Fetal echocardiography
showed normal gestation, as gynecological controls. At the
middle of March when she was switched to OAC therapy
with acenocumarol and when the lowest gradient was
54/29mmHg she was discharged. At the beginning of the IX
month of pregnancy, in June 2015. she was admitted to
Obstetrics and gynecology clinic, for switching to UFH. After
that, she underwent an elective cesarean section and
delivered a healthy baby. After delivery OAC (acenocumarol)
was started. Both mother and baby were discharged from
hospital in a good clinical condition.® Control echocardiogram
in October 2018. showed pressure gradient across the aortic
valve 66/39mmHg (PG/MPG), AR 1+, MR 1-2+, normal
dimensions of heart structures, good LV systolic function.
The same regimen for the first several weeks of pregnancy
was used in our patient but without strict control of anti Xa
which resulted in non-obstructive valve thrombosis.
According to the guidelines for non-obstructive mechanical
prosthetic valve thrombosis without previous adequate
anticoagulant therapy® we optimized anticoagulant therapy
with UFH. This resulted in decreasing pressure gradient
across the prosthetic valve. Pregnancy was well terminated
and healthy baby was born by caesarean delivery. In the
follow up period of 4 years both mother and the baby are
well. In the follow up period of 4 years she isin NYHA class |,
on OAC therapy, INR in therapeutic range.

Discussion

In young women the main cause of AS in developed
countries is bicuspid aortic valve. Between the first and
second trimesters of pregnancy’ in pts with AS increased
CO causes an increase in transvalvular gradient of about
50%, which increases the risk of maternal and fetal
complications.®*° Maternal cardiac morbidity is related
to the baseline severity of AS and symptoms.! Sometimes
in patients with severe AS, pregnancy is well tolerated if
prior exercise tolerance was normal. Women with

bicuspid aortic valve have alow-risk of aortic dissection
if the aortic diameters <50mm so, pregnancy should be
avoided when the aorta diameter is >50mm.* In these
patients obstetric complications are not rare: pre-term
birth, intrauterine growth retardation, low birth weight,
miscarriages, fetal death, the risk of genetic transmission
of LV outflow tract malformations (which causes the
need for fetal echocardiography).?? If patient is
asymptomatic exercise testing is recommended to
evaluate exercise tolerance, BP response, arrhythmias.!

Having all this in mind (symptomes, signs of severe AS,
desire of pregnancy) doctors, together with the patient,
made the proper decision — operation - aortic valve
replacement (AVR) first, before the pregnancy.

But, also, both women and doctors should know that
pregnancy in women with prosthetic valves is associated
with increased maternal risk and the risk for the baby. In
women with a mechanical heart valve it might be
associated with a high risk for maternal and fetal
complications: mother mortality in 1-4% and other
complications in up to 40% cases.'? That is the reason why
women with the family, before planning pregnancy,
should be informed in detail. Women also, before planning
pregnancy, if prosthetic valve is unavoidable because of
valve disease, according to the 2017 ESC/EACTS
guidelines,® may choose biological valve. For this type of
valve three months after the operation OAC therapy is not
necessary, but they carry risk of the rapid occurrence of
structural valve deterioration. l.e. a bioprosthesis is
recommended according to the desire of the informed
patient (Class I, level C).

Hemodynamically, women with well-functioning
mechanical prostheses tolerate pregnancy well, but the
need for anticoagulation raises a risk of valve thrombosis,
and hemorrhagic complications, as well as of offspring
complications.'*!*1516 QACs cross the placenta. Their use
in the first trimester can result in embryopathy in 0.6—
10% of cases.'*'® UFH and LMWH do not cross the
placenta and do not have these complications. The risk
depends on the anticoagulation regimen, used during
pregnancy and the quality of anticoagulation control.

When the diagnosis of pregnancy is made in women
with mechanical prosthetic valve, the change of anti-
coagulation regimen should be implemented in the
hospital. According to the guidelines®!+1%2021 continuation
of OACs should be considered during the first trimester,
if the warfarin dose required for therapeutic anticoa-
gulation is <5 mg/day (or acenocoumarol<2 mg/day),
after patient has been informed and consented. In
patients with a required warfarin dose of >5 mg/day (or
acenocoumarol >2mg/day), OAC should be discontinued
between weeks 6 and 12 and replaced by adjusted-dose
of UFH (a PTT 22x control; in high risk patients applied as
intravenous infusion) or LMWH twice a day (with dose
adjustment according to the weight and target anti-Xa
level 4—-6 hours’ post-dose 0.8—1.2 U/mL, assessed
weekly).?%24 Guidelines recommend OACS during the
second and third trimesters until the 36th week. Then
OAC should be discontinued and dose-adjusted UFH (a
PTT >2x control) or adjusted-dose LMWH (target anti-Xa
level 4—6 hours post-dose 0.8-1.2 U/mL) started at the



47

36th week of gestation. If delivery starts while on OACs, 12. Van Hagen IM, Roos-Hesselink JW, Ruys TP, et al. Pregnancy in
caesarean delivery is indicated.® women with a mechanical heart valve: data of the European

. - Society of Cardiology Registry of Pregnancy and Cardiac Disease
In the case we presented a right decision that was (ROPAC). Circulation 2015;132:132-142.

made in planning the pregnancy in patient with severe 13 Ejkayam U, Bitar F. Valvular heart disease and pregnancy: part II:

symptomatic AS. Also, our case is a good example of the prosthetic valves. J Am CollCardiol2005;46:403—410.
successful use of UFH in a pregnant women with no  14. Chan WS, Anand S, Ginsberg JS. Anticoagulation of pregnant
nobstructive mechanical valve thrombosis. women with mechanical heart valves: a systematic review of the

literature. Arch Intern Med 2000;160:191-196.
15. Oran B, Lee-Parritz A, Ansell J. Low molecular weight heparin for

References the prophylaxis of thromboembolism in women with prosthetic

mechanical heart valves during pregnancy. Thromb Haemost

1. Orwat S, Diller GP, van Hagen IM, et al. Risk of pregnancy in 2004; 92:747-751.
moderate and severe aortic stenosis: From the multinational 16, Yinon Y, Siu SC, Warshafsky C, et al. Use of low molecular weight
ROPAC registry. ) Am CollCardiol2016;68:1727-1737. heparin in pregnant women with mechanical heart valves. Am J

2. YapSC, Drenthen W, Pieper PG, et al. Risk of complications during Cardiol2009;104:1259-1263
pregnancy in women with congenital aortic stenosis. IntJ Cardiol 17, Sillesen M, Hjortdal V, Vejlstrup N, et al. Pregnancy with prosthetic
2008;126:240-246. heart valves-30 years’ nationwide experience in Denmark. Eur J

3. Nishimura RA, Otto CM, Bonow RO, et al. 2014 AHA/ ACC CardiothoracSurg2011;40:448-454.

Guideline for the management of patients with valvular heart 18, Schaefer C, Hannemann D, Meister R, et al. Vitamin K antagonists
disease. J Am CollCardiol 2014;63:e57-e185 and pregnancy outcome. A multicentre prospective study. Thromb

4. Nassar AH, Hobeika EM, Wssarmad HM, et al. Pregnancy outcome Haemost 2006;95:949-957.
in women with prosthetic heart valves. Am J Obstetr Gynecol 19, Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC Focused
2004;191:1009-1013. Update of the 2014 AHA/ACC Guideline for the Management of

5. Obrenovic¢-Kir¢anski B. Mechanical valve thrombosis during Patients With Valvular Heart Disease: A Report of the American
pregnancy — case report. Srce i krvni sudovi 2018; 37(1):15-18. College of Cardiology/American Heart Association Task Force on

6. Baumgartner H, Falk V, BaxJJ et al. 2017 ESC/EACTS Guidelines for Clinical Practice Guidelines. Circulation. 2017; 135:e1159-e1195
the management of valvular heart disease. Eur Heart ] 2017;38:  20. Dangas GD, Weitz JI, Giustino G et al. Prosthetic Heart Valve
2739-2786. Thrombosis. ] Am CollCardiol 2016; 68:2670—2689.

7. Samiei N, Amirsardari M, Rezaei Yet, al. Echocardiographic 21, Regitz-Zagrosek V, BlomstromLundqvist C, Borghi C et al. ESC
evaluation of hemodynamic changes in left-sided heart valves in Guidelines on the management of cardiovascular diseases during
pregnant women with valvular heart disease. Am J Cardiol 2016; pregnancy: the Task Force on the Management of Cardiovascular
118:1046-1052. Diseases during Pregnancy of the European Society of Cardiology

8. SiuSC, Sermer M, Colman JM, et al. Prospective multicenter study (ESC). Eur Heart ] 2011;32:3147-3197.
of pregnancy outcomes in women with heart disease. Circulation 22, Butchart EG, Gohlke-Barwolf C, Antunes MJ et al. Recommen-
2001;104:515-521. dations for the management of patients after heart valve surgery.

9. Drenthen W, Boersma E, Balci A, et al. Predictors of pregnancy Eur Heart J 2005;26:2463-2471.
complications in women with congenital heart disease. Eur Heart 23, Quinn J, Von Klemperer K, Brooks R, et al. Use of high intensity
12010;31:2124-2132. adjusted dose low molecular weight heparin in women with

10. Hameed A, Karaalp IS, Tummala PP, et al. The effect of valvular mechanical heart valves during pregnancy: a single-center
heart disease on maternal and fetal outcome of pregnancy. J Am experience. Haematologica 2009; 94:1608-1612.

Coll Cardiol 2001;37:893-899. 24. Lebaudy C, Hulot JS, Amoura Z, et al. Changes in enoxaparin

11. Regitz-Zagrosek V, Roos-Hesselink JW, Bauersachs J, et al. 2018 pharmacokinetics during pregnancy and implications for
ESC Guidelines for the management of cardiovascular diseases antithrombotic therapeutic strategy. Clin Pharmacol Ther 2008;
during pregnancy. Eur Heart ) 2018;39:3165-3241. 84:370-377.

Sazetak

Bikuspidna aortna stenoza, tromboza mehanicke valvule i trudnoca — prikaz slucaja

Biljana Obrenovic¢-Kircanski*?

IMedicinski fakultet, Univerzitet u Beogradu, Beograd, Srbija, *Klinika za kardiologiju, Klinicki centar Srbije, Beograd, Srbija

Aortna stenoza (AS) ima visok rizik tokom trudnoce. Glavni uzrok AS u mladem dobu je kongenitalna bikuspidn a
aortna valvula. Zenama sa umerenom do teskom AS treba savetovati da odloZe trudnocu do resavanja AS (balon
valvulotomijom ili hirurSkom zamenom zalistka). Trudnice sa mehanickim vestackim srcanim zaliscima imaju
povecani rizik od trombo-embolijskih komplikacija. Prikazujemo slucaj pacijentkinje sa teskom bikuspidnom aortnom
stenozom, koja je odloZila trudnocu do zamene aortnog zalistka vestackim. U ranoj trudnoci imala je neopstruktivnu
trombozu vestacke mehanicke aortne valvule. Pacijentkinja je uspesno lecena nefrakcioniranim heparinom. Ovajslucaj
je prikaz pravilne odluke o planiranju trudnoce kod pacijentkinje sa teSkom simptomatskom AS. Takode, nas slucaj je
dobar primer uspesne primenene frakcioniranog heparina kod trudnice sa neopstruktivnom trombozom mehanicke
vestacke aortne valvule prema 2018 ESC vodicu za lecenje kardiovaskularnih bolesti tokom trudnoce.

Kljucne reci: bikuspidna aortna stenoza, mehanicka valvula, tromboza, trudnoca



