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Case Report 

Prosthetic mitral valve thrombosis in a known case of rheumatic heart 

disease at 37 weeks pregnancy: a case report 
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INTRODUCTION 

Rheumatic heart disease (RHD) has a high prevalence of 

0.9/1000 in India among school children.1 Young females 

having undergone valve replacement when become 

pregnant face an uphill task of maintaining anti-

coagulation required for prosthetic heart valve (PHV). 

Pregnancy being a hypercoagulable state, teratogenic 

effects of anticoagulant drugs and altered 

pharmacokinetics increase predisposition for prosthetic 

heart valve (PHV) thrombosis, which, in the presence of 

physiological changes of pregnancy, may lead to life 

threatening situations, followed by a dilemma regarding 

the timing of delivery, replacement of the thrombosed 

PHV and risk of post-partum haemorrhage (PPH). 

The risk of complications in pregnancy is high in patients 

with mechanical prosthetic heart valves. Up to 42% of 

these pregnant patients experience serious adverse events.2 

Thrombotic and bleeding complications vary depending 

upon selected anticoagulation regime but remain high.2,3 

While warfarin may carry a lower risk of valve thrombosis, 

warfarin is teratogenic in first trimester and is associated 

with increased foetal loss throughout the pregnancy. 

Guidelines recommend the use of warfarin up to the 36th 

week of pregnancy, excluding the period between the 6th 

and 12th weeks. On the other hand, daily warfarin 
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ABSTRACT 

Pregnancy with prosthetic valve is a challenging situation since this is a hypercoagulable state and maintenance of 

anticoagulation for prosthetic valves becomes difficult due to the teratogenic effects and altered pharmacokinetics of 

anticoagulant drugs. Despite adequate anticoagulation, the incidence of prosthetic valve thrombosis has been estimated 

as 4% to 14% during pregnancy. Management decisions for this life-threatening complication are complex. Open-heart 

surgery has a very high risk of maternal mortality and fetal loss, especially in early pregnancy. Furthermore, bleeding 

and embolic risks associated with thrombolytic agents, the limited efficacy of thrombolysis in certain subgroups, and a 

lack of experience in the setting of pregnancy raise important concerns.  Mrs. X, a 36-year-old, gravida 3, para1+1 with 

37 weeks pregnancy presented at Apollo hospitals, Ahmedabad in emergency department with complaints of severe dry 

cough and breathlessness for 24 hours. On through workup, she was diagnosed as mitral valve thrombosis in a known 

case of rheumatic heart disease post mitral valve replacement at 37 weeks pregnancy with late onset fetal growth 

restriction. After multi-speciality consultation she underwent thrombolytic therapy followed by high-risk emergency 

caesarean section. She delivered healthy male child, weight 2.21 kg and was discharged on 4th post-op day. Management 

of pregnant patients with mechanical valves is complex, especially when valve thrombosis and other complications 

occur. Multidisciplinary approach is essential and, in this case, led to successful maternal and foetal outcome. 

Keywords:  Caesarean, Prosthetic valve thrombosis, Pregnancy, Anticoagulation, Thrombolysis, Echocardiography 
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treatment at a dose of 5 mg or lower reduces the risk of 

valve thrombosis in the mother to a lower degree, in the 

absence of fetal malformation risk.4,5 Though heparin use 

is not associated with the risk of embryopathy, the 

incidence of thromboembolic complications may be more 

than that observed with warfarin. Heparin does not cross 

the placenta but is associated with increased maternal 

morbidity and mortality.2,3,6,7 

Despite adequate anticoagulation, the incidence of PVT 

has been estimated as 4% to 14% during pregnancy.8 

Prosthetic valve thrombosis occurring during pregnancy 

requires urgent therapy including fibrinolytic therapy, 

valve replacement, and surgical thrombectomy due to high 

mortality.9 Although surgery has traditionally been the 

standard procedure for treatment of PVT, fibrinolytic 

therapy may be used as first-line therapy according to data 

from recent reports.10,11 Data about the fibrinolytic therapy 

is scarce and controversial in the setting of pregnancies 

complicated with PVT. 

Here we report an interesting case of of mitral valve 

thrombosis in a known case of rheumatic heart disease, 

status post mitral valve replacement in a gravida 3, para 

1+1, 37 weeks pregnancy. 

CASE REPORT 

Mrs. X, a 36-year-old, gravida 3, para1+1, 9 months 

amenorrhoea, LMP-24.04.20, EDD-31.01.21 presented at 

Apollo hospitals international Ltd, Gandhinagar in 

emergency department at 12.30 am on 08.01.21 with 

complaints of severe dry cough and breathlessness since 

11 pm on 06.01.21. She had breathlessness on routine 

work for 3 days. She was a known case of rheumatic heart 

disease with mitral valve replacement 10 years back at a 

private hospital, Rajkot. In initial 3 months of pregnancy 

patient was on inj. enoxaparine sodium 0.6 ml 

subcutaneously twice daily then shifted to oral 

anticoagulants tab acitrom 3 mg orally and continued till 

20.12.2. Thereafter she was restarted on inj. enoxaparine 

sodium 0.6 ml subcutaneously twice daily till date. She 

was also on tab digoxin 0.25 mg, 5 days a week and tab 

metoprolol XL 100 mg daily. 

Obstetric history 

1st full term normal vaginal delivery, female child-10 

years, alive and healthy. 2nd pre term vaginal delivery at 6 

months, female child, baby died just after delivery, 4 years 

back. Last delivery-4 years. 

Past history 

History of mitral valve thrombosis in past in February 

2019 was managed medically. 

Family history 

Not contributory. 

On examination  

Patient was thin built, weight-52 kg, face-puffy, pulse rate-

100/min, BP-116/76 mmHg, temperature- 98 F, SPO2-

91% on oxygen 6 litre/min, CVS-dull prosthetic closing 

click, mid diastolic apical murmur +, RS-RR: 30/min, 

bilateral air entry present, tachypnea + wheeze present +. 

Per abdomen 

Uterus 34 weeks, floating head, fetal heart sound + regular, 

uterus relaxed. 

Bimanual examination 

Cervical OS closed. 

Investigations 

On 08/01/21, CBC: HB-12.7 gm%, WBC-17,072/cumm. 

DC: N-81%, L-15%, M-02%, E-02%, B-0%. Platelets- 

3,07,000/cumm, PT(T)-13.6, (C)-12.3, INR-1.12, D. 

Dimer-1.23 mcg/ml, S. urea-25 mg/dl, S. creatinine-0.62 

mg/dl, total bilirubin-0.85 mg/dl, direct-0.353 mg/dl, 

indirect-0.492 mg/dl, blood group-A positive, COVID-19 

RTPCR-negative, HIV and HBsAg-non reactive. 

Electrocardiography (08.01.21) showed sinus tachycardia, 

ventricular heart rate 150/min. 

2D echocardiography (08.01.21) showed echogenic mass 

in prosthetic mitral valve suggestive of thrombus with 

reduced mobility of valve, peak gradient across mitral 

valve- 35, LVEF: 55-60%, dilated left atrium, right atrium 

and right ventricle, moderate AR, moderate TR. Mild 

PAH, RVSP:40 mmHg. 

Ultrasound obstetrics III trimester scan with doppler study 

(08.01.21) showed single live intrauterine fetus, 

gestational age 33 weeks, 1 day, placenta posterior grade 

II, fetal weight 2078±311 gm, Doppler study: umbilical 

artery PI-1.32 above 95th percentile, middle cerebral artery 

PI-1.4 below 5th percentile, cerebro placental ratio-0.92, 

both uterine artery doppler showed high resistance 

waveform with mean  PI of 1.3, above 95th percentile, 

suggestive of late onset foetal growth restriction. 

Clinical diagnosis of gravida 3, para1+1, 37 weeks 

pregnancy with late onset fetal growth restriction with 

prosthetic mitral valve thrombosis in a known case of 

rheumatic heart disease was made. 

After multidisciplinary evaluation of available treatment 

options, as the patient was of New York heart association 

(NYHA) functional class II, decision was taken for 

thrombolysis and hence patient shifted to Medical 

intensive care unit. Casarean section was planned after 

thrombolysis when the patient’s clinical condition 

stabilizes, hence inj. enoxaparine was stopped. She was 

managed with inj. zostum 1.5 gm (sulbactum and 
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cefoperazone) 12 hourly and inj gentamycin 1.2 gm I/V 6 

houly, intravenous fluids, oxygen by mask at 4 litres /min., 

inj. furosemide 10 mg I/V in morning and 5 mg I/V in 

afternoon, tab metoprolol XL 100 mg twice daily, tab 

digoxin 0.25 mg once a day was continued. Thrombolysis 

was done with inj streptokinase-1.5 lakh international units 

bolus followed by inj. streptokinase-1 lakh international 

units I/V given over 12 hours at the rate of 4 ml/hour. 

After completion of thrombolysis on 09.01.21 at 1.15 pm, 

CTG was done, it was reactive and reassuring. CTG 

repeated after 4 hours at 5.20 pm and it was non reassuring 

showing decelerations and decreased baseline variability. 

In view of suspected foetal distress, decision was taken for 

high-risk lower segment caesarean section. Patient was 

assessed by PT, aPTT and after normal findings patient 

was taken for surgery. 4 units of FFP, 3 units of 

cryoprecipitate were transfused prior to surgery.  

Patient underwent high-risk emergency lower segment C-

section under general anesthesia on 08.01.21, male child, 

weight 2.21 kg delivered at 8:21 pm (Figure 1 and 2).  

  

Figure 1: Caesarean section delivery of baby. 

 

Figure 2: Caesarean section-baby delivered as vertex. 

Oxytocin infusion (10 units/hour) was started post-

delivery to improve uterine contraction and facilitate 

placental delivery. Uterine contraction was assured and 

abdomen was closed with meticulous haemostasis. The 2 

units of packed cell volume were given intraoperatively 

and post-operatively (Figure 3 and 4). 

       

Figure 3: Cord clamped and cut, placenta within 

uterus. No active bleeding.       

  

Figure 4: Uterus well contracted. Suturing of uterus 

achieving proper haemostasis. 

Post operatively she was again shifted to medical intensive 

care unit for further care and management. Complete 

blood count on 09.01.21 showed hemoglobin 10.2 gm%, 

WBC-17,930/ cu.mm, DC: N-93%, L-04%, M-02%, E- 

01%, B-0%, platelets-3,66,000/cumm.  

The 2-dimensional echocardiography on 09.01.21, 10.30 

am showed marginal improvement in opening of mitral 

Valve post thrombolysis, peak gradient across mitral valve 

-20, LVEF: 60%, trivial AR, trivial TR, trivial MR. 

LMWH (inj. enoxaparine) was restarted after 12 hours of 

surgery at the dose of 0.6 ml twice daily. Patient was 

managed medically with antibiotics, antacids, analgesics, 

intravenous fluids and other supportive care. Posto-

peratively patient recovered well.  

Dressing was done on 4th post-operative day, wound 

healthy. Patient was bridged onto oral anticoagulation, 
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counseled on contraception and was discharged in stable 

haemodynamic condition on 11.01.21 with healthy baby. 

She was advised to come for follow up after 7 days with 

CBC, PT, INR and renal function test.  

On follow up after 2 weeks, patient was healthy taking her 

regular cardiac medications. There was superficial gaping 

of wound on left angle of stitch line with serosanguious 

discharge for which alternate day dressing was done and 

wound healed well. 

At 4 months follow up, patient had no complaints.  Her 

child was healthy, growing well, weight 4.2 kg and was 

taking breast feed properly. 

DISCUSSION 

Pregnancy in a patient with a mechanical prosthesis is 

associated with maternal mortality between 2% and 15%, 

mainly due to valve thrombosis while on heparin therapy.12 

PHV thrombosis leads to a state similar to untreated mitral 

stenosis, with clinical features depending on the degree of 

thrombosis and narrowing of orifice. Physiologically, in 

pregnancy, an increased heart rate (25%), blood volume 

(45%) and cardiac output (50%) significantly increase the 

gradient across the stenosed orifice and cause pulmonary 

congestion, due to high left atrial pressure, and low CO, 

due to decreased forward flow into left ventricle, and 

decreased venous return due to aortocaval compression.13 

The management of pregnant patients with mechanical 

prosthetic valves involves several complex issues. Vitamin 

K antagonists between the sixth and the twelfth weeks 

have been associated with an increased risk; 0.6% and 10% 

for embryopathic effects (because the drugs cross the 

placenta) or early abortion, and the risk is dose-related (it 

is relatively low in patients taking ≤5 mg warfarin per 

day).14-16 Delivery without prior suspension of oral 

anticoagulation (OAC) is associated with an increased risk 

of bleeding in the neonate.14 

UFH and LMWH do not cross the placenta and there is 

thus no risk of embryopathy; they may be used during 

pregnancy in patients with mechanical prosthetic valves, 

especially during the first 12 weeks of gestation. The 

superiority of either UFH or LMWH in the first trimester 

is unproven. Long-term heparin therapy is difficult to 

manage and the incidence of prosthetic thrombosis appears 

to be considerably higher with heparin than with vitamin 

K antagonists, even when using adjusted doses of the 

former.12 LMWH has the advantage of providing a more 

stable antithrombotic effect; nevertheless, experience with 

administration during pregnancy in patients with 

mechanical heart valves is limited, and weekly monitoring 

of anti-factor Xa levels is required to adjust the dose in 

order to achieve therapeutic levels of anticoagulation.14 

The efficacy of LMWH during pregnancy has been 

demonstrated in the prevention and treatment of venous 

thromboembolism. 

For the first trimester in patients with mechanical heart 

valves, discontinuation of OAC between weeks 6 and 12 

and a switch to adjusted-dose UFH (aPTT ≥2 times 

control; in high-risk patients applied as intravenous 

infusion) or LMWH (twice daily with dose adjustment 

according to body weight and to target anti-Xa level of 0.8-

1.2 U/ml at 4-6 hours post-dose) should be considered in 

patients with a daily dose requirement of >5 mg for 

warfarin or >2 mg for acenocoumarol.14 

Some prefer to continue vitamin K antagonists, but others 

switch to subcutaneous UFH or LMWH, particularly 

between weeks 6 and 12. The choice should be made after 

clearly informing the patient and her partner of the risks 

inherent in the different strategies. In our case the patient 

was shifted from tab acitrom 3 mg to inj. enoxaparine 

sodium (LMWH) from 6 to 12 weeks of pregnancy. The 

use of warfarin throughout pregnancy provides the best 

maternal protection12,15 but has been associated with a high 

rate of fetal loss (including miscarriage, still-birth, and 

neonatal death), besides the risk of embryopathy.17 The 

strategy of administering heparin during the first trimester 

followed by a vitamin K antagonist is associated with more 

than double the risk of maternal thromboembolic 

complications or death, compared to warfarin throughout 

pregnancy.12 This may be the reason for mitral valve 

thrombosis in patient as she was switched to LMWH (inj 

enoxaparine ) from vitamin K antagonist in first trimester. 

However, there is general agreement regarding treatment 

after the first trimester. The usual recommendation is that 

vitamin K antagonists be used, and replaced by 

subcutaneous or intravenous heparin at the 36th week to 

avoid the risk of neonatal intracranial hemorrhage during 

delivery.14 The switch of anticoagulation regimens during 

pregnancy should be implemented in a hospital.14 If 

delivery starts while on OAC, cesarean delivery is 

indicated.14 In patients with a high risk of valve 

thrombosis, a planned cesarean section may be considered 

(keeping the time without OAC as short as possible).14 

In the case of our patient, because of the daily dose 

requirement of >5 mg warfarin, which is known to be more 

teratogenic, acenocoumarol was substituted for 

warfarin.15,16 It is estimated that a mean daily dose of 5 mg 

warfarin has the same anticoagulant effect (measured by 

INR levels) as a mean daily dose of 2 mg acenocoumarol.18 

This is the rationale for the guideline recommendation 

regarding the cutoff value (2 mg per day) for deciding on 

whether to maintain acenocoumarol or to switch to heparin 

between weeks 6 and 12 of gestation.14 This was the reason 

for switching over to LMWH from 6 to 12 weeks in our 

patient. Nevertheless, it should be noted that there are no 

dose-effect studies on the teratogenic potential of 

acenocoumarol. Our patient had an uneventful pregnancy 

on a mean daily dose of 3 mg acenocoumarol.  

The incidence of thromboembolic complications in 

pregnancy with PHV in a large review has been reported 

to be 3.9% with warfarin, 9.2% with unfractionated 

https://www.sciencedirect.com/topics/medicine-and-dentistry/heparinization
https://www.sciencedirect.com/topics/medicine-and-dentistry/heart-valve-prosthesis
https://www.sciencedirect.com/topics/medicine-and-dentistry/vitamin-k-antagonist
https://www.sciencedirect.com/topics/medicine-and-dentistry/vitamin-k-antagonist
https://www.sciencedirect.com/topics/medicine-and-dentistry/embryopathy
https://www.sciencedirect.com/topics/medicine-and-dentistry/warfarin
https://www.sciencedirect.com/topics/medicine-and-dentistry/antithrombotic
https://www.sciencedirect.com/topics/medicine-and-dentistry/mechanical-heart-valve
https://www.sciencedirect.com/topics/medicine-and-dentistry/venous-thromboembolism
https://www.sciencedirect.com/topics/medicine-and-dentistry/venous-thromboembolism
https://www.sciencedirect.com/topics/medicine-and-dentistry/acenocoumarol
https://www.sciencedirect.com/topics/medicine-and-dentistry/thromboembolism
https://www.sciencedirect.com/topics/medicine-and-dentistry/thromboembolism
https://www.sciencedirect.com/topics/medicine-and-dentistry/neonatal-intracranial-hemorrhage
https://www.sciencedirect.com/topics/medicine-and-dentistry/cesarean-section
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heparin in the first trimester followed by warfarin and 33% 

with unfractionated heparin throughout.12 With LMWH, 

incidence has been reported to be 3.6% with use only in 

the first trimester and 9% with use throughout pregnancy.19 

ACC/AHA guidelines recommend warfarin continuation 

throughout pregnancy if dosage <5 mg.20 LMWH 

administration necessitates anti-Xa monitoring, which is 

not freely available in many centres.19,21    

American college of cardiology/American heart 

association (ACC/AHA) 2006 guidelines for the 

management of patients with valvular heart disease for 

treatment of PVT recommends surgical therapy as a class 

IIa indication and fibrinolytic therapy as a class IIb 

indication.5 Nevertheless, in the right-hand side PVT, 

fibrinolytic therapy is considered as the first line 

treatment.22-24 Usually, surgical therapy is the treatment of 

choice in the left-hand side PVT, especially in case of large 

clot burden, New York heart association (NYHA) 

functional class III-IV symptoms, chronic obstruction, or 

in cases of early postoperative obstruction.5,22 However, 

fibrinolysis therapy may be considered in critically ill 

patients with acute thrombosis if urgent surgery is not 

possible, or if surgery is contraindicated, or in case of 

small clot burden.5,22 However, in the absence of 

contraindications, recent reports suggested that fibrinolytic 

therapy be considered as first-line treatment for PVT 

regardless of functional class or thrombus size unless 

contraindications exist during pregnancy.25-30  

Although pregnancy has been known as a relative 

contraindication for fibrinolytic therapy, this therapy has 

been administered in pregnant women for various 

indications including myocardial infarction, pulmonary 

embolism, and PVT.31 

Our patient was of New York heart association (NYHA) 

functional class II and hence she was treated by fibrinolytic 

therapy and got good results. There are reports of PVT 

patients who were successfully treated with thrombolysis 

during pregnancy, without complications for both the 

mother and fetus.9,31-33 Fibrinolytic therapy was associated 

with 85% success rate, overall complication rate of 18%, 

and mortality rate of 5.6% in the pregnant patients.9 

Success of fibrinolytic therapy was higher in patients with 

aortic prostheses (80%) than that with mitral prostheses 

(65%).23 

In the literature, there is no consensus concerning the best 

fibrinolytic regimen. Several agents have been used as 

fibrinolytic treatment including streptokinase, urokinase, 

and rt-PA at different rates, which have similar efficacy. 

Transthoracic echocardiography is performed frequently 

with regard to transprosthetic pressure gradient, valve 

area, and lysis of thrombus. Most important of all, 

response to fibrinolytic therapy should be screened by TTE 

every 2 to 3 hours and dose of fibrinolytic agent should be 

kept at minimum for reducing fibrinolysis-related 

complications.34 If there is response to fibrinolytic therapy, 

it might be continued up to 72 hours.9,24 Nevertheless, 

fibrinolytic therapy should be discontinued if there is no 

hemodynamic improvement after 24 hours and surgical 

treatment should be considered.23 In our case Fibrinolytic 

therapy was continued for 12 hours, following which 

clinical condition of patient improved which correlated 

with echocardiography evaluation as well. Fibrinolytic 

therapy can be considered as first-line therapy in pregnant 

women complicated with PVT but with NYHA functional 

class I-II as in our case; however, role of fibrinolytic 

therapy in case of NYHA functional class III-IV should be 

clarified in further studies. 

If surgery is planned for valve replacement with or without 

caesarean, preoperatively, prosthetic valve status, 

gestational age, anticoagulants and medications should be 

recorded, and bridging therapy with unfractionated 

heparin or LMWH should be considered, which can be 

stopped 4-12 hours before surgery. 

Intraoperative concerns depend upon the clinical status of 

the patient and surgical plan, whether isolated valve 

surgery or combined with CS. Routine monitors along 

with invasive arterial and CVC are desirable. Poor oxygen 

reserve, pulmonary congestion, full stomach and difficulty 

in intubation are challenges to be considered. 

Haemodynamic goals include maintaining an acceptable 

slow heartbeat, sinus rhythm, avoiding aorto-caval 

compression, nor-movolemia, normotension and pain 

relief, with an eye on avoiding exaggeration of PAH. If CS 

is planned, avoid opioids till delivery and minimize 

incision to delivery time. Risk of pulmonary oedema is 

high due to auto-transfusion of uterine blood after 

delivery. PPH is a major concern in this case due to 

heparinization; hence, oxytocin infusion should be 

considered (10U/h). Prostaglandins and hot mops are 

recommended to improve uterine tone. Because 

anticoagulants are started postoperatively, the risk of 

delayed PPH is high. Use of anti-fibrinolyics, adequate 

heparin reversal and avoidance of hypothermia are some 

of the measures that can be taken by the anesthesiologist 

to minimize blood loss. 

Postoperatively, risk of PPH and thrombosis due to 

hypercoagulability require cautious balancing. In our case, 

oxytocin infusion was continued till 6 hours 

postoperatively, while inj enoxaparine was started 12 

hours after caesarean section to prevent thrombosis; 

however, there are no recommended guidelines for the 

duration of oxytocin infusion after concomitant CS and 

cardiac surgery. Elective ventilation is desirable owing to 

preoperative PAH and pulmonary congestion. 

CONCLUSION 

Prosthetic valve dysfunction in pregnancy increases the 

risk of adverse outcomes for both mother and foetus. All 

women with mechanical prosthetic cardiac valves should 

be counseled on the various anticoagulant regimes 

available, with advantages and disadvantages discussed in 
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detail, preferably prior to stopping contraception or 

planning a pregnancy.  

Those with a suspicion of valve malfunction should be 

urgently seen by an MDTO consisting of 

cardiology/cardiothoracic/high-risk bstetrics/neonatology 

(if relevant) and anaesthetics.  

Our case highlights the need to review anticoagulation in 

pregnancy with care. Early referral to a tertiary hospital 

with both obstetric and cardiac surgical services is 

important because of the high risk of adverse events during 

pregnancy in women with prosthetic heart valves. We 

must be well-versed with the challenges involved in PHV 

thrombosis and its appropriate perioperative management 

in these patients. 
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