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Article history: Cesarean section in patients with pulmonary hypertension and
interventricular septal thrombus is a high-risk condition that
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thromboembolic complications during and after surgery. Prior to the
Keywords: procedure, patients are prepared with careful anticoagulation
therapy using heparin, strict fluid management, and oxygenation
support. The choice of anesthetic is made considering its impact on
pulmonary pressure and right heart function. Invasive monitoring,
such as arterial lines and central venous pressure (CVP), is used
intraoperatively for close monitoring. Collaboration between the
obstetrics, anesthesia, cardiology, and intensive care teams is crucial
to minimize maternal and fetal risks and ensure a safe cesarean
section.
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INTRODUCTION

Caesarean section (CS) or cesarean delivery is defined as the act of giving birth to a fetus through
an incision in the abdominal wall (laparatomy) and uterine wall (hysterotomy).(Sirait, 2021),(Nisa,
Saputri, Fadila, Piningit, & Hasyim, 2022)This procedure is performed to prevent complications
that could threaten the safety of the mother and baby if vaginal delivery is performed. Caesarean
sections are generally chosen to prevent the risk of maternal and infant death related to various
factors, such as abnormal fetal position, difficulties during labor, or certain medical conditions in
the mother that require special treatment (Siagian, Anggraeni, & Pangestu, 2023),(Sidabukke &
Etty, 2025).

Pregnancy itself is associated with significant physiological hemodynamic changes,
including a 30-50% increase in cardiac output and blood volume, which continues with
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fluctuations in cardiac output during labor and postpartum (Ardiana, 2024),(Ratnasari, Melisa,
Oktavia, Mandiri, & Susanti, 2025). These changes have a significant impact on women with heart
disease. Therefore, risk recognition and appropriate management are essential for patients with
this condition, particularly during the early third trimester, during labor, and immediately after
delivery (Putri, Keb, & Keb, 2025),(Astuti, Porouw, & Arbie, 2024).

Heart disease in pregnant women is a growing problem worldwide, as the number of
women with structural heart conditions reaches childbearing age increases (Hikmandayani,
Mardhani, & Aisa, 2024),(FARDILLA, 2024). In addition, pregnancy can maintain existing heart
conditions, especially in women with pulmonary hypertension. Therefore, safe pregnancy
management for women with heart disease requires close coordination between anesthetic,
cardiac, and obstetric care (Saragih, nd),(Sismanto et al., 2025). Decisions about the appropriate
location and type of hospital for delivery, as well as the type of anesthesia used, must take into
account the patient's cardiac condition. Closer hemodynamic monitoring during the intrapartum
process is often necessary to ensure the safety of both mother and baby (Citra, 2025),(Syafitri, 2025).

This case report will discuss the brief care strategy for a post-cesarean section patient with
pulmonary hypertension and intraventricular thrombus, with emphasis on the importance of
coordinated and appropriate care to effectively manage these conditions.

RESEARCH METHOD

A descriptive case report describing the anesthetic management of a pregnant patient with severe
rheumatic heart disease undergoing elective cesarean section. This case report uses an
observational approach, where data collected directly include the patient's clinical characteristics,
physical examination results, supporting examination results, anesthetic management strategies,
and hemodynamic conditions during the perioperative to recovery period. Case identification
begins with a 38-year-old female patient with obstetric status G3P2A0H2, gestational age 36-37
weeks, who was admitted with a diagnosis of rheumatic heart disease with severe mitral stenosis,
severe mitral regurgitation, and moderate tricuspid regurgitation accompanied by non-ventricular
atrial fibrillation response (AF NVR), left ventricular thrombus, and decreased left ventricular
function (EF 25%).

Initial clinical data were obtained through a focused history that assessed the chief
complaint and medical history, including progressive shortness of breath on exertion, orthopnea,
paroxysmal nocturnal dyspnea, and leg edema. A comprehensive physical examination was then
performed, assessing vital signs, respiratory status, and signs of systemic congestion. Ancillary
examinations analyzed in this report included a chest x-ray to assess heart size, an
electrocardiogram (ECG) to identify arrhythmias, and an echocardiogram to evaluate cardiac
structure and function, including ejection fraction, valvular abnormalities, and pulmonary
pressures. These findings were used to determine the patient's New York Heart Association
(NYHA) functional cardiac classification and to assess perioperative risk.

Perioperative management data was systematically collected from the preoperative,
intraoperative, and postoperative phases. In the preoperative phase, anticoagulant therapy
administered during pregnancy and any modifications to therapy prior to surgery were recorded.
In the intraoperative phase, the type of anesthesia, induction technique, anesthetic agents used,
mechanical ventilation strategy, fluid therapy, and cardiovascular medication use during surgery
were recorded. Hemodynamic parameters such as blood pressure, pulse rate, oxygen saturation,
and heart rhythm were continuously monitored using an anesthesia monitor and documented in
the anesthesia record.

In the postoperative phase, the patient's hemodynamic condition was observed in the
recovery room, including evaluation of cardiovascular stability, the need for additional therapy,
and the length of stay until the patient was declared stable and discharged. All data were then
analyzed descriptively to illustrate the relationship between the patient's clinical condition, the
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chosen anesthetic strategy, and perioperative outcomes. This case report uses anonymized clinical
data without including patient identification. This writing is solely for scientific and educational
purposes, maintaining patient confidentiality.

RESULTS AND DISCUSSIONS

A 38-year-old woman, the patient was diagnosed with G3P2A0H2, 36-37 weeks pregnant, 1
previous CS (IDT 14 years), HFpEF 25% ec RHD (Severe MS, Severe MR, moderate TR ec RHD)
NYHA 1-2, AF NVR, LV thrombus, came with complaints of shortness of breath that worsened
when the patient was active. As time went on, the patient said that shortness of breath could occur
even when lying down. The patient had woken up at night because of shortness of breath. Sleeping
was better using more than one pillow. The patient did not experience shortness of breath when
exposed to dust or cold weather. The patient said that her legs often swelled.

Physical examination revealed a respiratory rate of 24 breaths/minute and oxygen
saturation of 98%. Supporting examinations revealed cardiomegaly on chest X-ray, non-ventricular
atrial fibrillation (AF NVR) on ECG, and pulmonary hypertension with left ventricular function
(EF 25%) on echocardiography.

Figure 1. Thoracic photo

Figure 2. ECG examination results

Transthoracic echocardiography with an apical four-chamber view showed left ventricular
dilatation with a rounded apex shape accompanied by segmental contractility disorders in the
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form of hypokinesia to akinesia in the apical segment. In the apex area, an echogenic mass was
seen attached to the endocardium, consistent with suspicion of left intraventricular thrombus.
Visually, left ventricular systolic function appeared to be decreased with an estimated reduced
ejection fraction, indicating moderate to severe systolic dysfunction.

Figure 3. Echocardiography examination results

In the preoperative period, the patient received anticoagulant therapy in the form of
warfarin 2 mg once daily until 36 weeks of gestation, then replaced with heparin 5,000 IU
subcutaneously twice daily which was discontinued 6 hours before surgery. The patient was
scheduled to undergo an elective cesarean section under general anesthesia. Anesthesia
preparation began with premedication of midazolam 1 mg, followed by preoxygenation and rapid
induction using sufentanil 10 pg, atracurium 30 mg, and maintenance with sevoflurane 2 MAC.
Mechanical ventilation was regulated in assist control-volume control (AC-VC) mode, with a tidal
volume of 400 mL, PEEP 4 cmH.O, and FiO: 40%. The patient was given furosemide 20 mg
intravenously after intubation.
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Figure 4. Vital signs during surgery
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The ECG monitor showed atrial fibrillation with a normal ventricular response (AF NVR)
intraoperatively, so digoxin 0.25 mg was administered twice after delivery. Fluid therapy was
carefully administered to prevent overload, and vasopressors such as phenylephrine were
prepared to anticipate intraoperative hypotension. The surgical procedure was stable without
major complications. The patient was given another 20 mg of furosemide before extubation. The
patient was then observed in the recovery room for two hours with stable hemodynamics. The
patient was then cared for in the regular ward for two days and was discharged in good condition.

Discussion

The patient in this case was a pregnant woman with a history of pulmonary hypertension
that had progressed to heart failure, requiring a cesarean section. Pulmonary hypertension causes
increased pulmonary vascular resistance (PVR), which increases the workload of the right ventricle
(Sarwowibowo, nd),(Prakoso, Azizah, & Akbar, 2022). An increase in PVR can decrease effective
pulmonary blood flow, thereby reducing left ventricular filling and ultimately decreasing cardiac
output. The subsequent impact of this condition is the risk of hypoxemia and hemodynamic
instability, which can be dangerous for both the mother and the fetus. Therefore, the main
principle of anesthetic management in this condition is to suppress the increase in PVR as much as
possible while maintaining systemic vascular resistance (SVR) to ensure adequate perfusion of
vital organs (Soefviana & Zulfariansyah, nd),(Hartono & Rahardjo, 2023).

Adequate cardiac output is a very determining factor in the context of pregnancy
because uteroplacental blood flow is completely dependent on maternal perfusion pressure
(Ratnasari et al.,, 2025),(VI, 2024). The anesthesia administered must be able to maintain this
balance by ensuring optimal oxygenation and preventing conditions that can worsen pulmonary
hypertension, such as hypoxia, hypercapnia, acidosis, and hypotension. 5,8,11,14 In patients with
heart disease, even minor hemodynamic disturbances can reduce uteroplacental perfusion and
directly impact fetal well-being. In addition, the left lateral position is important to maintain
during the perioperative period to reduce uterine pressure on the inferior vena cava, thereby
maintaining venous return to the heart and improving uteroplacental perfusion (Ahmad, An-TI,
Harahap, & An-TI, 2024).

If intraoperative hypotension occurs, careful consideration should be given to the choice of
vasopressor. Phenylephrine is generally preferred because its primary effect is to increase SVR
without causing a significant increase in heart rate, and it is relatively safer for fetal acid-base
balance than ephedrine. 15 Ephedrine can increase blood pressure through beta-adrenergic
stimulation, but its use is associated with an increased risk of fetal acidosis due to increased
metabolism. Caution is also required in general anesthesia, as induction and positive-pressure
ventilation can potentially decrease venous return and cardiac output. In this context, agents with
minimal hemodynamic impact, such as opioids and etomidate, are often preferred to reduce
fluctuations in blood pressure and heart rate (Maulida, Khoeriyah, & Khaira, 2025),(Mebrina, 2015).

Fluid management is another crucial aspect, especially in patients with heart failure.
Crystalloid fluid administration should be limited and gradual to prevent circulatory overload,
which can worsen pulmonary congestion and ventricular dysfunction. 15,17 Hemodynamic
response evaluation is necessary periodically to maintain a balance between perfusion and the risk
of overload. If blood pressure decreases, vasopressors such as phenylephrine can be titrated
according to clinical need, with close monitoring of maternal response and fetal condition
(Ohorella et al., 2025),(Isngadi, 2024).

Overall, anesthetic management in pregnant women with pulmonary hypertension and
heart failure requires careful planning, multidisciplinary coordination, and intensive monitoring.
Every intervention should be aimed at maintaining hemodynamic stability, maintaining adequate
oxygenation, and ensuring optimal uteroplacental perfusion for the safety of both mother and baby
(Purwanti & Ners, 2024),(Ahmad et al., 2024).
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CONCLUSION

Anesthetic management in pregnant women with pulmonary hypertension and heart failure
requires a careful and multidisciplinary approach, with particular attention to hemodynamic
maintenance, oxygenation monitoring, and avoidance of medications that can precipitate cardiac
arrest. Appropriate anesthetic technique and agent selection, along with controlled fluid
management, are crucial to ensure maternal and fetal safety during surgical procedures.
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