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Abstract

Switching from Coumadin-based to heparin-based an-
ticoagulant for management of mechanical heart valves 
during pregnancy carries risks. Extracorporeal Membrane 
Oxygenation (ECMO) may play a role in urgent or life-threat-
ening clinical conditions for resuscitation prior to surgery. A 
27-year-old 28-weeks gestation primigravida presented with 
dyspnoea. Past medical history included mechanical mitral 
valve replacement following infective endocarditis. At the 
start of pregnancy the patient had switched from warfarin to 
twice daily enoxaparin. Computer tomographic pulmonary 
angiogram was normal. Rapid deterioration with respirato-
ry failure and cardiogenic shock ensued. Transoesophageal 
echocardiogram demonstrated thrombosis of the mechani-
cal prosthesis. Veno-venous ECMO was initiated to improve 
gas exchange; this was converted to veno-arterial ECMO for 
circulatory support. Fetal heart sounds were undetectable 
and diagnosis of stillbirth was made. 5-hours after stabili-
sation the patient underwent redo mitral surgery. The pa-
tient was weaned from ECMO 7-days post-operatively. The 
patient had medically induced delivery of the fetus. She was 
subsequently discharged from hospital after a 20-day stay. 
She remains well at three-year follow-up. Anticoagulation 
during pregnancy is complex, and prone to complications. 
Cardiogenic shock and respiratory failure due to prosthetic 
valve thrombosis can be managed effectively with ECMO, 
providing a temporising measure to correct the patient’s 
gas exchange and provide haemodynamic stability before 
high-risk redo surgery. 
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Introduction

Anticoagulation of mechanical heart valves during pregnan-
cy is a complex and contentious issue, maintaining therapeutic 
range whilst simultaneously avoiding maternal and fetal com-
plications. We present a case of inappropriately managed anti-
coagulation in the antenatal period resulting in Prosthetic Valve 
Thrombosis (PVT) with associated respiratory failure and use of 
ECMO for resuscitation prior to emergency surgery.

Although it is unusual for a woman of childbearing age to re-
quire a valve replacement, there will be occasions when this is 
so. Mechanical prostheses last longer than biological prostheses 
and are usually favoured in the younger population to minimize 
need for reoperation but carry risk of thrombosis [1]. Oral anti-
coagulation with a vitamin K antagonist is mandated [2]. If the 
woman wishes to start a family or becomes pregnant the medi-
cations need to be reviewed [2]. Current methods of anticoagu-
lation carry different risks to both mother and fetus. Warfarin 
carries risk of teratogenicity. Fetal effects can include frontal 
bossing, midface hypoplasia, saddle nose, cardiac defects, short 
stature, blindness and mental retardation. It increases the risk 
of pre-term labor, pre-partum and post-partum haemorrhage. 
It is therefore recommended to avoid it in the first trimester 
and around the time of delivery. Low molecular weight heparin 
is the favoured agent for anticoagulating pregnant women with 
prosthetic heart valves but there is limited safety data [3]. Due 
to suboptimal anticoagulation, difficulties in compliance, and a 
physiological hypercoagulable state, pregnant patients are of-
ten more vulnerable to complications, such as prosthetic valve 
thrombosis, valvular regurgitation or even systemic emboli [4]. 
Severe cases of prosthetic valve thrombosis may result in car-
diopulmonary failure with Acute Respiratory Distress Syndrome 
(ARDS), especially complicated in pregnancy due to different 
physiology, and the challenge of protecting both mother and fe-
tus. Extracorporeal Membrane Oxygenation (ECMO) has shown 
benefit in pregnancy [5].

There have been multiple accounts in the literature describ-
ing the role of ECMO in pregnant and postpartum women. 
During the 2009 H1N1 influenza pandemic, ECMO was utilised 
for the treatment of severe ARDS refractory to standard treat-
ment, with a 66% survival rate, a figure consistent with multiple 
studies assessing the effectiveness of ECMO in a mainly non-
pregnant population group [5]. Whilst currently underutilised 
in pregnancy due to concerns about bleeding, ECMO has been 
observed to show benefit in preventing both maternal and fe-
tal hypoxemia in cases of severe cardiopulmonary failure where 
more conventional methods of oxygen delivery are insufficient 
[6].

Case Report

A 27-year-old primigravida (28+2) presented to local emer-
gency department with severe dyspnoea (NYHA IV). Several days 
prior to admission she had been prescribed antibiotic therapy 
for suspected community acquired pneumonia. The patient was 
commenced on intravenous antibiotics for the pneumonia. The 
working diagnosis was a pulmonary embolism and the patient 

was scheduled a Computer Tomography Pulmonary Angiogram 
(CTPA). Ultrasound confirmed live fetus. The patient had previ-
ously undergone Mitral Valve Replacement (MVR) with a bileaf-
let mechanical prosthesis for infective endocarditis 6-years ago, 
and at the start of pregnancy had substituted warfarin (with a 
therapeutic target INR 2.5-3.5) for therapeutic dose subcutane-
ous enoxaparin. A Transthoracic Echocardiogram (TTE) dem-
onstrated no clear abnormalities but the patient developed 
pulmonary oedema, refractory hypoxemia and raised venous 
pressures. Diagnosis of cardiogenic shock secondary to Pros-
thetic Valve Thrombosis (PVT) was suspected. The patient rap-
idly developed respiratory failure with refractory hypoxemia. It 
was decided that she would need Extracorporeal Membrane 
Oxygenation (ECMO), requiring a referral to her nearest ECMO 
centre for additional Intensive Care Unit (ITU) support and as-
sessment for possible caesarean section and delivery of the fe-
tus. She was intubated, placed on Veno-Venous (VV) ECMO us-
ing femoral 25Fr multistage Medtronic cannula, 17Fr Medtronic 
internal jugular cannula and 23Fr Medtronic single stage venous 
return cannula, using the Maquet CARDIOHELP ECMO system 
(Getinge Group, USA). She was then transferred to the ECMO 
centre. Upon transfer repeat scan demonstrated intrauterine 
fetal death. Transoesophageal echocardiogram (TOE) confirmed 
a thrombosed mechanical mitral valve (Figure 1). 

Due to haemodynamic instability the VV-ECMO was con-
verted to Veno-Arterial (VA) using femoral arterial Medtronic 
Biomedicus 19Fr cannula to achieve haemodynamic stability. 
Flows of 3.97Lmin-1 were achieved with rate of 2545rpm, with 
mixed venous oxygen saturations of over 70%. The patient was 
on milrinone (0.375-0.5mcg/kg/min) and noradrenaline (0.2-
0.3 mcg/kg/min) and after a period of medical optimisation 
went for high-risk (logistic EUROSCORE 38.66%) redo mitral 
valve surgery. 

Operation

VA-ECMO was via. the right femoral artery and left femoral 
vein and right jugular venous cannulation. This was used to es-
tablish Cardiopulmonary Bypass (CPB), and a redo-sternotomy 
was performed. After dissecting adhesions to free the aorta 
and right side of the heart, antegrade cold blood cardioplegia 
was used to arrest the heart. The left atrium was opened via. 
paraseptal incision, exposing mitral valve and thrombus (Figure 
2).

Figure 1: (a) Pre-op 4 chamber view, demonstrating thrombus 
(arrow). (b) 4-chamber colour flow Doppler demonstrating turbu-
lent flow through narrowed mitral valve replacement.
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Figure 2: (a) View into left atrium, with mitral valve thrombus in 
situ (arrow). (b) Excised mitral valve, thrombus extending entirely 
through narrow orifice. (c) Excised mitral valve, view from left ven-
tricle. (d) Excised mitral valve, left atrial view

The valve was completely excised and replaced with a Carpen-
tier-Edwards 27mm Perimount bioprosthesis using interrupted 
pledgeted 2/0 Ethibond sutures. The operation was uneventful 
with a cross clamp time of 77 minutes and cardiopulmonary by-
pass time of 204 minutes. VV-ECMO using Levitronix CentriMag® 
was restarted at the end of the operation due to an inability 
to maintain satisfactory saturations with full ventilation. Hepa-
rin was hence partially reversed. The patient remained on ITU 
with inotropic and vasopressor support (Dobutamine (20mcg/
kg/min) and noradrenaline (0.2mcg/kg/min)) for 48-hours. The 
patient had a loading dose of levosimendan (12micrograms per 
kg) with a maintenance dose for 24 hours (0.1mcg/kg/min). She 
was weaned off ECMO after 7-days. During her postoperative 
ITU stay the patient developed a stenotrophomas pneumonia 
that was managed with intravenous co-trimoxazole (1.44grams 
over 24hours) and fluconazole (400mg daily). Delivery of the fe-
tus was medically induced on day-8 and the fetus was success-
fully delivered vaginally the following day. The patient had an 
inpatient stay of 20-days post-operatively and was discharged 
home well. 

Discussion

Anticoagulation in pregnant patients with prosthetic heart 
valves involves striking the right balance between protecting 
the mother from thrombotic complications, and adverse effects 
to the fetus, such as embryopathies, bleeding and miscarriage 
[7].

Current National Institute for Clinical Excellence (NICE) 
guidelines suggest aiming for an International Normalised Ra-
tio (INR) of 2.5-3.5 with oral anticoagulation [9], depending on 
prosthesis thrombogenicity and associated risk factors. Women 
who become or are thinking of becoming pregnant are advised 
to switch to low molecular weight heparin (LMWH) [9], whereas 
the European Society of Cardiology guidelines suggest both ma-
ternal and fetal risks should be weighed up in determining an-
ticoagulant of choice for the 1st trimester, followed by oral an-
ticoagulants in the 2nd and 3rd trimesters [9]. Patients who are 
switched to LMWH require regular monitoring of anti-Xa levels, 
aiming to maintain peak levels of 0.7-1.2Uml-1 after injection as 
per recommendations from the American College of Chest Phy-
sicians Consensus Conference on Antithrombotic Therapy for 

Prophylaxis in Patients with Mechanical Heart Valves [2,4,10]. 
This patient group requires diligent monitoring to ensure ad-
equate therapeutic anticoagulation is achieved, with multidis-
ciplinary input from obstetrics, haematology and cardiology 
teams at a tertiary centre.

Extracorporeal Membrane Oxygenation (ECMO) is typically 
reserved for cases of severe refractory hypoxaemia, caused by 
respiratory or cardiac failure. VV ECMO is utilised to provide 
support in respiratory failure without circulatory compromise, 
whereas VA ECMO has a role in temporising haemodynamically 
unstable patients by also providing circulatory support, com-
monly through cannulation of aorta [11]. This allows time to 
stabilise the patient, treat the cause of circulatory collapse, or in 
the above case, and prepare for emergency surgery.

Although the majority of cases of ECMO have been described 
in non-pregnant patients, in the literature ECMO has been 
shown to have comparable outcomes in pregnant patients, with 
no significant maternal or fetal morbidity [6]. This is the first 
reported case with use of ECMO in the setting of treating valve 
thrombosis in a pregnant patient. We believe that it provided 
much needed haemodynamic stability and improved organ per-
fusion prior to surgery being undertaken.
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