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OPEN ACCESSIntroduction
Rheumatic fever is the most common cause of mitral 

stenosis. Two-thirds of all patients with rheumatic mitral 
stenosis are females. Pregnancy is poorly tolerated in patients 
with MS, and female patients with MS become symptomatic 
during pregnancy because of hemodynamic changes like 
increase in intravascular volume, blood pressure and heart 
rate, which worsens NYHA grade to another [1]. Patients 
who are not suitable for percutaneous balloon mitral 
valvotomy should undergo mitral valve replacement (MVR) 
surgery either with mechanical or bioprosthetic valve [2]. 
Bioprosthetic valve is advisable in women of child bearing 
age group [3,4]. As pregnancy is a hypercoagulable state, 
anticoagulation becomes more challenging. Risk of maternal 
and fetal complications can occur due to mechanical prosthetic 
valves. Hypercoagulable state of pregnancy and inadequate 
anticoagulation may lead to prosthetic valve thrombosis (PVT) 
or stuck mitral valve. Now we are presenting anaesthetic 
challenges in a pregnant patient for lscs with prosthetic valve 
thrombosois as such similar case was not reported previously.

Case report
A 29 year old female G2P1L1, who is a known case 

of hypothyroidism and chronic rheumatic heart disease, 
underwent MVR 10 years ago. Patient was on warfarin therapy 
and bridged with low molecular weight heparin (LMWH) 40 
mg once daily dosing (elsewhere) after conception. (Which 
is inadequate to prevent thrombosis in a patient with MVR). 
Missed her antenatal visits for 4 months, presented to our 

hospital Obstetrician in the seventh month of pregnancy. 
All relevant investigations were done, 2D Echo revealed 
subvalvular thrombus size 1.1 X 1.0 cms, mitral valve gradient 
- 38/24 mm of Hg (Figure 1), dilated LA size of 4.8 cm, mild 
PAH with good LV function. Patient was asymptomatic and 
was on anticoagulants, antiplatelets, diuretics, and beta-
blockers as advised by cardiologist. Baseline Prothrombin 
Time/ International Normalized Ratio (PT/INR) -13.8/0.98, 
Aptt-32.6, platelet count - 2,30,000 per microliter.

Patient came to Pre Anesthetic Checkup (PAC) for the 
ϐirst time at 37 weeks of gestation (WOG), 2D Echo revealed 
a prosthetic valve thrombus measuring 0.8 × 0.7 cm. Patient 
and her family members explained about necessity for redo-
MVR and risk of sudden decompensation as they did not give 
consent for MVR and want to go ahead with elective LSCS. After 
multidisciplinary team approach and Informed and written 
consent, Patient was posted for elective LSCS. Intraoperatively 
ASA standard monitoring was done. Prophylactic antibiotic 
was given to prevent infective endocarditis. Before inducing 
the patient, arterial and central venous lines secured, left radial 
artery cannulated with 20G switch cannula, right internal 
jugular vein, with 7 French, 13 cms., and cardiothoracic 
team was informed and cardiopulmonary bypass setup was 
prepared in advance. Patient was induced with etomidate 
0.3 mg/kg, Rapid sequence induction was performed using 
rocuronium 1.2 mg/kg as pregnancy is full stomach condition. 
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Intubation response blunted with IV lignocaine and trachea 
was intubated with 7 mm ETT, ϐixed at 19 cms after ϐive-
point auscultation. Anesthesia was maintained with TIVA 
propofol before the baby’s delivery, and fentanyl at a dose 
of 2 mcg/kg was given immediately after baby and cord 
clamping. Throughout the case anesthesia maintained with 
0.6 MAC of sevoϐlurane. A slow bolus of 3 units of oxytocin was 
administered, followed by a continuous infusion. Precipitous 
fall in blood pressure was associated with bolus dose of 
oxytocin, nor-adrenaline infusion was started and titrated 
according to BP to maintain a MAP of 60 - 70 mmHg. Vitals 
were well maintained throughout the surgery. The patient 
was extubated on the operating table and shifted to surgical 
intensive care unit in hemodynamically stable condition. 
Postoperatively 2D echo, ECG, and cardiologist review was 
done. Patient was started on anti-coagulants and anti-failure 

medication. On second postoperative day patient developed 
pulmonary edema. Patient suddenly desaturated to 82% on 
room air. Arterial blood gas revealed hypoxemia, and chest 
X-ray showed a typical bat-wing appearance (Figure 2). Patient 
kept in propped up position, noninvasive-positive pressure 
ventilation was initiated CPAP mode with PEEP OF 6 cmH2O, 
PC above PEEP of 8 cmH2O (Figure 3). Injection furosemide of 
0.6 ml/hour infusion was initiated equivalent to 1 mg per 0.1 
mL. Pulmonary edema resolved after 36 hours of treatment 
and patient was discharged home on ϐifth postoperative day. 
Complete resolution of the thrombus noted in the subsequent 
follow-ups.

Discussion
According to Virchow’s triad [3,5], endovascular thrombus 

formation involves 3 main mechanisms i.e. 

1A

1B

Figure 1: gradient across mitral valve area. 
          1A: high gradient across the mitral valve area preoperatively
          1B: decreased gradient across the mitral valve area postoperatively due to thrombus resolution
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1A 1A

Figure 1A: Figure 1A: Image showing Subvaluvlar Thrombus.

2A

2B

Figure 2: A: typical Bat wing appearance; Figure 2B: resolving phase of Pulmonary Edema

Pregnant patients receiving warfarin between sixth 
to ninth WOG is associated with warfarin fetopathy and 
warfarin embryopathy, after 36 weeks of gestation warfarin is 
associated with intracranial hemorrhage (with normal vaginal 
delivery). Warfarin embryopathy risk is low if warfarin dose 
is <_5 mg/day [6,7]. American Heart Association/American 
College of Cardiology guidelines (AHA/ACC guidelines) 
recommend use of oral anticoagulants in second and third 
trimester until approximately 36 WOG, because warfarin 
carries lowest mechanical valve thrombosis and death. 
Provided INR is strictly maintained. Patient is bridged with 
LMWH (adequate anticoagulation maintained with anti Xa of 
0.8-1.2U) or UFH (maintained aPTT*2).

Pregnancy is hypercoagulable state and marked 

Surface - healthy endothelium resists thrombosis, whereas 
thrombogenic property is seen with intravascular prosthetic 
material

Hemodynamic factors – mechanical valves create an 
abnormal ϐlow conditions, zones of high shear stress which 
can cause platelet activity

Hemostatic factors - hypercoagulable state, Which 
necessitates the patients with mechanical prosthetic valve 
for lifelong anticoagulation with Vitamin K antagonists (VKA) 
(hemodynamic and physical properties of mechanical valve 
remains thrombogenic). And, it is recommended to maintain 
an International Normalized Ratio (INR) within the range of 
2.5 to 3.5 in order to minimize the risk of complications [3].
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hemodynamic changes during pregnancy and /or inadequate 
anticoagulation make pregnant more prone to PVT, 
obstructive left sided mechanical heart valve thrombus 
(presents with acute decompensation and acute pulmonary 
edema), recurrent valve thrombosis (thrombus size of >10 
mm [4] requires emergency ϐibrinolysis/emergency surgery 
[3,8]). Non-obstuctive type thrombus size of <0.8 cm2 and 
NYHA I-II, in this situation heparin is recommended for initial 
management [5,8]. (In patients with mechanical MVR presents 
with stroke or systemic emboli, while in therapeutic range of 
VKA, increase INR target to 4.0 or add a daily low dose aspirin 
75 to 100 mg3). 

J.M. Gonzulcz-Santos. J.L. Vallejo. M.L Rico, et al. [9] and 
Tempe, et al. [10] Keeping these case reports in mind we 
proceeded with LSCS only because patient and her relatives 
did not give consent for elective MVR. As MV oriϐice decreases, 
left atrium dilates and left atrial pressure increase, because 
of which a pressure gradient develops between left atrium 
and left ventricle. This pressure gradient during diastole is 

the hemodynamic hallmark of MS. PVT/ stuck valve patients 
behaves like ϐixed cardiac output states such as mitral stenosis 
(MS) (Table 1). 

Tranexamic acid better be avoided in patients with a 
known contraindication to ant ϐibrinolytic therapy such as 
thromboembolic disease during pregnancy. Transvalvular 
gradient increases in pregnant women as compared to non 
pregnant woman because of increased CO and HR. 

Rapid sequence induction is done as pregnancy is full 
stomach condition, care was taken to attenuate hemodynamic 
response during laryngoscopy and intubation. (Severe cardiac 
disease patients along with standard ASA monitoring invasive 
arterial blood pressure monitoring, central venous access is 
recommended if expected to use vasopressor or inotropic 
agents. in high-risk non-cardiac surgeries, a cardiopulmonary 
bypass setup should be on standby).

During the perioperative period, the mother is at increased 
risk of developing pulmonary edema and experiencing 
arrhythmias. Risk of pulmonary edema is highest immediately 
postpartum due to auto-transfusion, which signiϐicantly 
increases preload of 400-900ml of blood which ϐills central 
circulation, which continues to occur for 24- 72 hours post-
delivery [1] usually treated with positioning, oxygen therapy, 
diuretics, NIPPV and ϐluid restriction [14]. 

Conclusion
Pregnancy with a prosthetic heart valve represents a 

high-risk clinical scenario with increased maternal and 
fetal morbidity. Continuous monitoring and thorough risk 
stratiϐication are needed to prevent complications However 
use of low dose vitamin k antagonist and targeted substitution 
with parental heparin has reduced maternal and fetal adverse 
outcomes. These patients are best managed in tertiary care 
centres with a team comprising the obstetrician, cardiologist, 
hematologist, neonatologist and intensivists. Proper 
preoperative preparation and multidisciplinary approach is 
crucial for patient outcome.

Figure 3: Patient on NIPPV support.

Table 1

Hemodynamic
parameter Hemodynamic goal Physiological changes during pregnancy Drawback Precaution/ treatment

1 Heart rate and Rhythm
Maintain 80- 100bpm.

Normal sinus rhythm

HR increases during 1st trimester of 
pregnancy.

Pain ,anxiety during labor- catecholamine 
release results in tachycardia

Diastolic ϐilling time deceases,
CO deceases, backϐlow 

increases &leads to 
pulmonary edema

Beta blocker-
risk of IUGR present

2 Preload
Judicious ϐluid loading

Avoid ϐluid overload

Plasma and blood volume increases Risk of fetoplacental 
circulatory insufϐiciency and 

acute decomposition

Diuretic therapy3

Aorto-caval compression in supine position 
– decreases preload12

300 left tilt ,
left lateral decubitus position

3 Afterload Maintain afterload

Afterload decreases in early pregnancy 
– Hormones(E&P), low resistance 

uteroplacental circulation
Oxytocin drip 13

Decreases coronary perfusion 
and aortic diastolic pressure 

and increases LV enddiastolic 
pressure11

Control sudden fall in afterload

Oxytocin-slow 3U bolus followed by 
18-36U/hr13

Use of vasopressors

4 Pulmonary vascular 
resistance Maintain PVR

PVR decreases because of hormones Avoid hypoxia, hypercarbia, acidosis, 
methergine, carboprost -causes PVH

Volume overload right after delivery13 Diuretic usage
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Ethical approval and consent to publish

The authors conϐirm that written informed consent was 
obtained from the patient for the publication of this case 
report and any accompanying images. Ethical approval 
was not required for this single-patient case report, as per 
institutional guidelines.
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