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1. Introduction 

Eisenmenger syndrome represents a formidable 

challenge in the realm of cardiology and 

anesthesiology, particularly when encountered in the 

context of pregnancy. This intricate condition, 

characterized by pulmonary hypertension and the 

reversal of blood flow through congenital heart defects, 

necessitates a profound understanding of its 

pathophysiology and meticulous management to 

ensure the well-being of both mother and fetus. The 

delicate interplay between the cardiovascular and 

respiratory systems in Eisenmenger syndrome 

patients is further complicated by the physiological 

adaptations that accompany pregnancy, underscoring 

the need for specialized care and expertise. The 

syndrome's namesake, Victor Eisenmenger, a German 

physician, first elucidated its features in 1897, 

shedding light on the complex interplay between 

congenital heart defects, pulmonary hypertension, 

and cyanosis. Eisenmenger syndrome typically arises 

from pre-existing left-to-right shunts, such as atrial 

septal defects, ventricular septal defects, or patent 

ductus arteriosus, which, if left uncorrected, can lead 

to increased pulmonary blood flow and, eventually, 

pulmonary hypertension. As pulmonary vascular 

resistance rises, the direction of blood flow reverses, 
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A B S T R A C T  

Background: Eisenmenger syndrome is a rare and complex condition that 
poses significant challenges for anesthesiologists during pregnancy, 

particularly during labor and delivery. The physiological changes associated 
with pregnancy, such as increased cardiac output and blood volume, can 
exacerbate the hemodynamic instability in these patients. Careful selection 
of anesthetic techniques and agents is crucial to maintain hemodynamic 

stability and ensure the safety of both mother and fetus. Case presentation: 
We present the case of a 34-35-week pregnant woman with Eisenmenger 
syndrome who underwent a successful cesarean section under epidural 
anesthesia. The patient's hemodynamic parameters were closely monitored 

throughout the procedure, and no significant complications were 
encountered. Conclusion: This case report demonstrates that epidural 
anesthesia can be a safe and effective option for cesarean section in patients 
with Eisenmenger syndrome. Meticulous planning, close monitoring, and 

prompt management of potential complications are essential for a successful 

outcome. 
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becoming right-to-left, bypassing the lungs and 

resulting in systemic arterial oxygen desaturation, 

manifesting as cyanosis. The pathophysiology of 

Eisenmenger syndrome is a complex cascade of 

events, initiated by the increased pulmonary blood 

flow and pressure. This overload strains the 

pulmonary vasculature, leading to vascular 

remodeling and vasoconstriction, further exacerbating 

pulmonary hypertension. The right ventricle, 

confronted with elevated pulmonary resistance, 

undergoes hypertrophy and dilatation in an attempt to 

maintain adequate cardiac output. However, this 

compensatory mechanism is often unsustainable, 

eventually leading to right heart failure.1-4 

The clinical presentation of Eisenmenger syndrome 

is diverse, ranging from asymptomatic to severe life-

threatening complications. Dyspnea, fatigue, and 

cyanosis are common manifestations, reflecting 

impaired oxygenation and cardiac function. Syncope, 

chest pain, and hemoptysis may also occur as the 

disease progresses. Complications such as heart 

failure, arrhythmias, thromboembolism, and 

endocarditis pose significant risks to patients with 

Eisenmenger syndrome. The management of 

Eisenmenger syndrome is multifaceted, focusing on 

alleviating symptoms, preventing complications, and 

optimizing quality of life. Medical therapies, including 

vasodilators, diuretics, and anticoagulants, play a 

crucial role in managing pulmonary hypertension and 

mitigating thromboembolic events. In some cases, 

heart-lung transplantation may be considered as a 

life-saving intervention.5-7 

Pregnancy in women with Eisenmenger syndrome 

presents unique challenges due to the profound 

physiological changes that occur during gestation. The 

increase in blood volume and cardiac output can 

further strain the already compromised 

cardiovascular system, increasing the risk of maternal 

and fetal complications. Maternal mortality rates in 

Eisenmenger syndrome pregnancies are alarmingly 

high, underscoring the need for careful planning and 

management. Anesthetic considerations for 

Eisenmenger syndrome patients undergoing surgical 

procedures, including cesarean section, are of 

paramount importance. The choice of anesthesia must 

be individualized, taking into account the patient's 

hemodynamic status, the urgency of the procedure, 

and the potential risks and benefits of each technique. 

General anesthesia, while sometimes necessary, 

carries the risk of hemodynamic instability and 

respiratory compromise. Regional anesthesia, such as 

epidural or spinal anesthesia, may offer a safer 

alternative, but careful monitoring for hypotension 

and other complications is essential.8-10 In this case 

report, we present the successful management of a 34-

35-week pregnant woman with Eisenmenger 

syndrome who underwent a cesarean section under 

epidural anesthesia. 

 

2. Case Presentation 

This report details the case of a 34-year-old 

woman, gravida 2, para 1, with a history of 

Eisenmenger syndrome secondary to an atrial septal 

defect (ASD). Her medical history reveals a complex 

interplay of cardiovascular challenges and the 

physiological adaptations of pregnancy, necessitating 

a comprehensive and multi-faceted approach to her 

care. The patient's journey began 15 years prior to her 

current presentation when she was diagnosed with 

Eisenmenger syndrome. This diagnosis, confirmed by 

echocardiography, revealed the presence of an ASD, a 

congenital heart defect that allows blood to flow 

between the left and right atria. Over time, this left-to-

right shunting led to increased pulmonary blood flow 

and pressure, culminating in pulmonary hypertension 

and the reversal of shunt direction, characteristic of 

Eisenmenger syndrome. This reversal, from left-to-

right to right-to-left, results in deoxygenated blood 

bypassing the lungs and entering the systemic 

circulation, causing cyanosis, a bluish discoloration of 

the skin and mucous membranes. One week prior to 

her admission to our hospital, the patient experienced 

a notable worsening of her symptoms, primarily 

characterized by shortness of breath, particularly 

during physical activity. This exertional dyspnea is a 

hallmark of Eisenmenger syndrome, reflecting the 
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body's struggle to maintain adequate oxygenation in 

the face of compromised pulmonary circulation. The 

increased oxygen demand imposed by physical activity 

exacerbates the existing hypoxemia, leading to 

breathlessness. This symptom, coupled with the 

patient's known history of Eisenmenger syndrome, 

raised concerns about a potential exacerbation of her 

condition, possibly indicating the onset of heart 

failure. One day prior to her admission, the patient 

reported experiencing sensations of tightness in her 

abdomen. While this symptom could be attributed to 

various factors, in the context of her pregnancy, it 

raised the possibility of uterine contractions, either 

true labor contractions or Braxton Hicks contractions, 

often referred to as "false labor." This development 

further underscored the complexity of her case, as the 

potential for labor superimposed on her underlying 

cardiac condition presented a significant challenge. 

Upon admission to our hospital, the patient presented 

with a constellation of symptoms and clinical findings 

indicative of her underlying Eisenmenger syndrome 

and potential complications. She continued to 

experience shortness of breath, accompanied by a 

phlegmy cough, suggesting possible pulmonary 

congestion. The tightness in her abdomen persisted, 

adding to her discomfort and raising concerns about 

the progression of labor. A thorough physical 

examination revealed several key findings. Her blood 

pressure was measured at 127/83 mmHg, within the 

normal range for a pregnant woman. However, her 

heart rate was elevated at 97 beats per minute, likely 

reflecting a compensatory response to her underlying 

cardiac condition and potential hypoxemia. Her 

respiratory rate was also elevated at 24-27 breaths per 

minute, further indicating respiratory distress. 

Oxygen saturation, a critical measure of blood oxygen 

levels, was 95% while the patient was receiving 

supplemental oxygen at a rate of 15 liters per minute 

via a non-rebreather mask. This indicated that despite 

supplemental oxygen, her blood oxygen levels were 

borderline, highlighting the severity of her pulmonary 

compromise. Physical examination also revealed 

distended jugular veins, a sign of increased central 

venous pressure, often associated with heart failure. 

Additionally, edema, or swelling, was observed in both 

lower extremities, further supporting the possibility of 

heart failure. Despite these concerning findings, the 

patient did not exhibit pallor, an unhealthy pale 

appearance, suggesting that her anemia, if present, 

was not severe. Auscultation of her chest revealed 

normal vesicular breath sounds, indicating clear 

airways, and no heart murmurs were detected, 

suggesting that her underlying ASD was not causing 

significant turbulent blood flow at that time. An 

electrocardiogram (ECG) was performed to assess the 

electrical activity of the patient's heart. The ECG 

showed sinus rhythm, indicating a normal heart 

rhythm originating from the sinoatrial node, the 

heart's natural pacemaker. However, the heart rate 

was elevated at 125 beats per minute, consistent with 

the tachycardia observed during physical 

examination. The ECG also revealed right axis 

deviation, a pattern suggesting right ventricular 

hypertrophy, a common finding in Eisenmenger 

syndrome due to the increased workload placed on the 

right ventricle. T-wave inversions were noted in leads 

II, III, aVF, and V1-V6, which can be associated with 

various cardiac conditions, including right ventricular 

strain. Importantly, the ECG did not show any signs 

of left ventricular hypertrophy, indicating that the left 

ventricle was not significantly affected. A 

comprehensive panel of laboratory investigations was 

conducted to assess the patient's overall health and 

identify any potential abnormalities; Hemoglobin: 13 

g/dL (within the normal range for pregnant women); 

Leukocytes: 6,520/mm3 (within the normal range); 

Platelets: 271,000/mm3 (within the normal range); 

Hematocrit: 42% (within the normal range for 

pregnant women); PT: 15 seconds (within the normal 

range); INR: 1.06 (within the normal range); APTT: 34 

seconds (within the normal range); Blood glucose: 162 

mg/dL (elevated, possibly gestational diabetes); 

Albumin: 2.8 g/dL (low, indicating hypoalbuminemia); 

AST: 35 U/L (within the normal range); ALT: 26 U/L 

(within the normal range); Urea: 30 mg/dL (within the 

normal range); Creatinine: 0.80 mg/dL (within the 
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normal range); D-dimer: 4.39 (elevated, possibly 

indicating increased clotting activity); Sodium: 133 

mmol/L (low, indicating hyponatremia); Potassium: 

3.8 mmol/L (within the normal range); Chloride: 98 

mmol/L (within the normal range); ABG: within 

normal limits (indicating adequate gas exchange). 

These laboratory results provided valuable insights 

into the patient's condition. The hypoalbuminemia 

could be attributed to various factors, including 

decreased protein intake, impaired liver function, or 

increased protein loss. Hyponatremia, or low sodium 

levels, could be related to fluid imbalances or 

hormonal changes associated with pregnancy. The 

elevated D-dimer level warranted further investigation 

to rule out any thromboembolic events. A chest X-ray 

was obtained to visualize the patient's chest and 

assess her heart and lungs. The X-ray revealed 

cardiomegaly, an enlargement of the heart, which is a 

common finding in patients with Eisenmenger 

syndrome due to the compensatory hypertrophy of the 

right ventricle. Based on the comprehensive 

evaluation of the patient's medical history, clinical 

presentation, physical examination findings, 

laboratory results, and imaging studies, a diagnosis of 

Eisenmenger syndrome secondary to ASD was 

confirmed. The patient's condition was further 

complicated by; Heart failure (New York Heart 

Association functional class III): This classification 

indicates that the patient experiences marked 

limitation of physical activity, with comfortable at rest 

but less than ordinary activity causing fatigue, 

palpitation, or dyspnea; Pulmonary hypertension: 

Elevated pressure in the pulmonary arteries, a key 

feature of Eisenmenger syndrome; Hypoalbuminemia: 

Low levels of albumin in the blood; Hyponatremia: Low 

levels of sodium in the blood. The patient's pregnancy 

was also a significant factor in her overall clinical 

picture. At 34-35 weeks gestation, she was not yet in 

labor, but the potential for labor to begin at any time 

added another layer of complexity to her management. 

In preparation for a potential cesarean section, the 

patient underwent a pre-operative assessment. This 

assessment included a review of her medical history, 

physical examination, and laboratory investigations. 

The goal of this assessment was to optimize her 

condition and minimize the risks associated with 

surgery and anesthesia (Table 1). 

The management of this patient with Eisenmenger 

syndrome undergoing a cesarean section required a 

multi-faceted approach, encompassing pre-operative 

optimization, careful intra-operative anesthetic 

management, and vigilant post-operative monitoring. 

Each phase of care played a crucial role in ensuring 

the safety and well-being of both mother and fetus. In 

the pre-operative period, the primary focus was on 

stabilizing the patient's condition and optimizing her 

physiological parameters to minimize the risks 

associated with surgery and anesthesia. Given her 

history of Eisenmenger syndrome and the potential for 

hypoxemia, supplemental oxygen therapy was 

initiated via a non-rebreather mask (NRM) at a rate of 

15 liters per minute. This high-flow oxygen delivery 

system ensured adequate oxygenation and helped to 

alleviate her shortness of breath. Continuous 

monitoring of vital signs, including blood pressure, 

heart rate, respiratory rate, and oxygen saturation, 

was essential to assess the patient's response to 

therapy and detect any signs of deterioration. Regular 

arterial blood gas analysis was also performed to 

monitor her acid-base balance and oxygenation 

status. The choice of anesthesia for cesarean section 

in a patient with Eisenmenger syndrome is a critical 

decision, requiring careful consideration of the risks 

and benefits of each technique. General anesthesia, 

while sometimes necessary, carries the risk of 

hemodynamic instability and respiratory compromise, 

particularly in patients with underlying cardiac 

conditions. Regional anesthesia, such as epidural or 

spinal anesthesia, offers a potentially safer alternative, 

but careful monitoring for hypotension and other 

complications is essential. In this case, after careful 

deliberation and discussion with the patient, the 

decision was made to proceed with epidural 

anesthesia. This technique involves the injection of a 

local anesthetic into the epidural space, which 

surrounds the spinal cord. This results in a loss of 
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sensation in the lower part of the body, allowing for 

painless surgery while maintaining the patient's 

consciousness. Epidural anesthesia has several 

advantages over general anesthesia in patients with 

Eisenmenger syndrome. It avoids the potential for 

airway manipulation and respiratory depression 

associated with general anesthesia, and it allows for 

better control of pain and anxiety. Additionally, 

epidural anesthesia can provide post-operative 

analgesia, reducing the need for systemic opioids, 

which can have respiratory depressant effects. The 

epidural anesthesia was administered using 10 mL of 

0.5% bupivacaine, a local anesthetic agent. The 

patient's vital signs, including blood pressure, heart 

rate, and oxygen saturation, were continuously 

monitored throughout the procedure to detect any 

signs of complications, such as hypotension or 

bradycardia. Following the successful completion of 

the cesarean section, the patient was transferred to 

the post-anesthesia care unit (PACU) for close 

monitoring and recovery. The epidural catheter was 

left in place to provide post-operative analgesia, 

ensuring adequate pain relief and minimizing the need 

for systemic opioids. Pain assessment was performed 

regularly using the Numerical Rating Scale (NRS), a 

subjective measure of pain intensity. The patient was 

encouraged to report any pain or discomfort, and the 

epidural bupivacaine infusion was adjusted 

accordingly to maintain adequate analgesia. Vital 

signs, including blood pressure, heart rate, respiratory 

rate, and oxygen saturation, continued to be closely 

monitored in the post-operative period. Any signs of 

complications, such as hypotension, respiratory 

depression, or infection, were promptly addressed. 

The patient's post-operative recovery was uneventful, 

and she was discharged home with her newborn baby 

after a few days of hospitalization. She was advised to 

continue monitoring her vital signs and report any 

concerns to her healthcare provider. A follow-up 

appointment was scheduled to assess her recovery 

and ensure that her Eisenmenger syndrome remained 

stable. She was also advised to continue regular 

follow-up with her cardiologist for ongoing 

management of her cardiac condition (Table 2). 

 

Table 1. Timeline of the disease, including anamnesis, clinical findings, laboratory and imaging findings, and the 

diagnosis. 

Timeline Anamnesis Clinical finding Imaging Diagnosis 

15 years ago - - Echocardiogram 
showing ASD 

Eisenmenger syndrome 
secondary to ASD 

1 week before 
admission 

Shortness of 
breath, especially 
when active 

- - Worsening of Eisenmenger 
syndrome with possible heart 
failure exacerbation 

1 day before 
admission 

Tight stomach - - Possible uterine contractions or 
Braxton Hicks contractions 

On admission Shortness of 
breath, phlegmy 
cough, tight 
stomach 

Blood pressure: 127/83 
mmHg, heart rate: 97 bpm, 
respiratory rate: 24-27 
breaths/min, oxygen 
saturation: 95% on 15 L/min 
oxygen via NRM, no pallor, 
distended jugular veins, 
symmetrical chest, vesicular 
breath sounds, no heart 
murmurs, edema in both lower 
extremities 

ECG: Sinus rhythm 
with HR 125 bpm, 
right axis deviation, T-
wave inversions in 
leads II, III, aVF, and 
V1-V6, no signs of 
LVH 

G2P1A0 at 34-35 weeks 
gestation, not yet in labor, 
NYHA class III heart failure, 
Eisenmenger syndrome 
secondary to ASD, pulmonary 
hypertension, 
hypoalbuminemia, and 
hyponatremia 

Pre-operative - Hemoglobin: 13 g/dL, 
leukocytes: 6,520/mm3, 
platelets: 271,000/mm3, 
hematocrit: 42%, PT: 15 s, INR: 
1.06, APTT: 34 s, blood 
glucose: 162 mg/dL, albumin: 
2.8 g/dL, AST: 35 U/L, ALT: 26 
U/L, urea: 30 mg/dL, 
creatinine: 0.80 mg/dL, D-
dimer: 4.39, Na: 133 mmol/L, 
K: 3.8 mmol/L, Cl: 98 mmol/L, 
ABG within normal limits 

Chest X-ray: 
Cardiomegaly 

Confirmation of preoperative 
diagnosis 
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Figure 1. Patient vital signs during treatment. 

 

 

Table 2. Treatment and follow-up. 

Timeline Treatment Follow-up 

Pre-operative Supplemental oxygen via NRM at 

15 L/min 

Monitoring of vital signs, including 

blood pressure, heart rate, 

respiratory rate, and oxygen 

saturation 

Intra-operative Epidural anesthesia with 10 mL of 

0.5% bupivacaine 

Continuous monitoring of vital 

signs, including blood pressure, 

heart rate, and oxygen saturation 

Post-operative Analgesia with epidural 

bupivacaine 

Monitoring of vital signs, pain 

assessment using the NRS 

Discharge - - 



536 
 

3. Discussion 

The case report we've outlined presents a poignant 

example of the intricate challenges faced when 

managing a pregnancy complicated by Eisenmenger 

syndrome. This condition, arising from a congenital 

heart defect that alters the normal flow of blood 

through the heart and lungs, presents a unique set of 

physiological hurdles that are further compounded by 

the dramatic changes pregnancy brings. Let's delve 

deeper into the complexities of Eisenmenger syndrome 

in pregnancy. At its core, Eisenmenger syndrome is a 

consequence of an unrepaired congenital heart defect 

that creates a passageway between the left and right 

sides of the heart. This abnormal connection, often an 

atrial septal defect (ASD) as seen in our patient, a 

ventricular septal defect (VSD), or a patent ductus 

arteriosus (PDA), allows blood to flow from the left side 

of the heart (where oxygen-rich blood from the lungs 

enters) to the right side (where oxygen-poor blood is 

destined for the lungs). This left-to-right shunting, 

while initially manageable, sets off a chain reaction 

within the pulmonary circulation. The lungs, 

accustomed to receiving only the amount of blood 

needed for oxygenation, are now flooded with excess 

blood flow. This overload puts a strain on the delicate 

blood vessels in the lungs, causing them to thicken 

and constrict over time. This process, known as 

pulmonary vascular remodeling, leads to increased 

resistance to blood flow through the lungs, a condition 

termed pulmonary hypertension. As pulmonary 

hypertension worsens, the pressure on the right side 

of the heart rises. Eventually, it surpasses the 

pressure in the left side of the heart, causing a 

dramatic reversal of the shunt. Now, instead of blood 

flowing from left to right, it flows from right to left, 

bypassing the lungs altogether. This right-to-left 

shunting allows deoxygenated blood to mix with 

oxygenated blood, leading to a drop in the overall 

oxygen content of the blood pumped out to the body. 

This manifests clinically as cyanosis, a bluish tinge to 

the skin and mucous membranes, and is a defining 

feature of Eisenmenger syndrome. Pregnancy, a time 

of profound physiological changes, presents unique 

challenges for women with Eisenmenger syndrome. 

The volume of blood circulating in the body increases 

significantly to nourish the fetus and placenta. The 

heart pumps more blood per minute to meet the 

increased demands of pregnancy. A cascade of 

hormonal changes occurs to support fetal 

development and prepare the body for childbirth. 

While these adaptations are normal and necessary for 

a healthy pregnancy, they can be particularly taxing 

on a woman with Eisenmenger syndrome. The 

increased blood volume and cardiac output place an 

additional burden on the right side of the heart, which 

is already struggling to pump blood against the high 

resistance in the pulmonary circulation. This can lead 

to worsening right heart failure, a condition where the 

right side of the heart is unable to pump blood 

effectively, leading to fluid buildup in the body. 

Furthermore, the hormonal changes of pregnancy can 

affect the pulmonary vasculature, potentially 

exacerbating pulmonary hypertension. The risk of 

blood clots also increases during pregnancy, which is 

particularly concerning for women with Eisenmenger 

syndrome who are already at a higher risk of 

thromboembolic events. In our patient's case, her 

Eisenmenger syndrome was further complicated by 

hypoalbuminemia and hyponatremia. 

Hypoalbuminemia, a deficiency of albumin in the 

blood, can contribute to fluid imbalances and edema, 

further complicating the management of heart failure. 

Hyponatremia, low sodium levels in the blood, can 

also lead to fluid shifts and electrolyte imbalances, 

potentially affecting cardiac function. The patient's 

presentation with shortness of breath, phlegmy cough, 

and edema in the lower extremities suggested that she 

was experiencing symptoms of heart failure. Her 

elevated heart rate and respiratory rate were also 

indicative of her body's attempts to compensate for the 

compromised cardiovascular function. The need for 

supplemental oxygen to maintain adequate oxygen 

saturation highlighted the severity of her condition. 

Managing a pregnancy with Eisenmenger syndrome 

requires a delicate balancing act. The goal is to 

optimize the mother's health while ensuring the safe 
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delivery of a healthy baby. This often involves a 

multidisciplinary approach, with close collaboration 

between cardiologists, obstetricians, and 

anesthesiologists. The risks associated with 

pregnancy in women with Eisenmenger syndrome are 

significant. Maternal mortality rates are high, and 

there is an increased risk of complications such as 

heart failure, arrhythmias, thromboembolism, and 

pre-eclampsia. The fetus is also at risk, with increased 

rates of prematurity, low birth weight, and 

stillbirth.11,12 

Anesthetic management of patients with 

Eisenmenger syndrome undergoing cesarean section 

is a critical aspect of care, requiring careful 

consideration of the unique challenges posed by this 

complex condition. The choice of anesthesia must be 

individualized, taking into account the patient's 

hemodynamic status, the urgency of the procedure, 

and the potential risks and benefits of each technique. 

Eisenmenger syndrome is characterized by pulmonary 

hypertension and reversal of blood flow through a 

congenital heart defect, leading to cyanosis. This 

underlying condition creates a delicate balance in the 

cardiovascular system, making patients susceptible to 

hemodynamic instability. The physiological changes 

associated with pregnancy, such as increased blood 

volume and cardiac output, can further exacerbate 

this instability. In addition to hemodynamic 

instability, patients with Eisenmenger syndrome are 

also at risk of respiratory compromise. The reversal of 

blood flow through the heart allows deoxygenated 

blood to bypass the lungs and enter the systemic 

circulation, leading to hypoxemia. This chronic 

hypoxemia can be further aggravated by the increased 

oxygen demands of pregnancy and labor. General 

anesthesia, while sometimes necessary, carries the 

risk of further exacerbating hemodynamic instability 

and respiratory compromise in patients with 

Eisenmenger syndrome. The induction of general 

anesthesia can cause significant changes in blood 

pressure, heart rate, and systemic vascular 

resistance, potentially leading to decompensation in 

these patients. Additionally, the use of anesthetic 

agents can depress respiratory function, further 

compromising oxygenation. Regional anesthesia, such 

as epidural or spinal anesthesia, offers a potentially 

safer alternative to general anesthesia in patients with 

Eisenmenger syndrome. By providing analgesia to the 

lower part of the body, regional anesthesia avoids the 

need for airway manipulation and the use of systemic 

anesthetic agents, reducing the risk of hemodynamic 

and respiratory complications. However, regional 

anesthesia is not without its challenges. One of the 

most common complications is hypotension, which 

can occur due to sympathetic blockade. Hypotension 

can be particularly dangerous in patients with 

Eisenmenger syndrome, as it can lead to decreased 

systemic vascular resistance and increased right-to-

left shunting, resulting in further hypoxemia. Other 

potential complications of regional anesthesia include 

hematoma formation, infection, and nerve damage. 

These complications are rare but can have significant 

consequences. Regardless of the chosen anesthetic 

technique, meticulous monitoring and management 

are essential in patients with Eisenmenger syndrome 

undergoing cesarean section. Continuous monitoring 

of vital signs, including blood pressure, heart rate, 

respiratory rate, and oxygen saturation, is crucial to 

detect any signs of complications. In the case of 

regional anesthesia, careful titration of local 

anesthetic agents and the use of vasopressors as 

needed can help to minimize the risk of hypotension. 

For patients undergoing general anesthesia, close 

attention to airway management, ventilation, and 

hemodynamic support is critical. The successful 

anesthetic management of patients with Eisenmenger 

syndrome undergoing cesarean section requires a 

multidisciplinary approach, involving obstetricians, 

anesthesiologists, and cardiologists. This collaborative 

approach ensures comprehensive care and addresses 

the unique challenges posed by this complex 

condition.13,14 

Selecting the optimal anesthesia for a patient with 

Eisenmenger syndrome undergoing a cesarean section 

is a multifaceted endeavor, akin to navigating a 

complex maze with high stakes. It necessitates a 
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thorough and individualized assessment, considering 

the patient's unique physiological landscape, the 

potential risks and benefits of each anesthetic 

technique, and the delicate balance between maternal 

and fetal well-being. Let's delve into the intricacies of 

this decision-making process. Eisenmenger 

syndrome, a condition characterized by pulmonary 

hypertension and reversal of blood flow through a 

congenital heart defect, presents a unique set of 

challenges for anesthesiologists. The delicate 

equilibrium of the cardiovascular system in these 

patients is easily disrupted, making them particularly 

vulnerable to hemodynamic instability. Pregnancy 

further complicates the picture, with its inherent 

physiological changes, such as increased blood 

volume and cardiac output, placing an additional 

burden on the already compromised cardiovascular 

system. General anesthesia, the traditional approach 

for many surgical procedures, poses significant risks 

for patients with Eisenmenger syndrome. The process 

of inducing general anesthesia involves administering 

medications that render the patient unconscious and 

temporarily paralyze their muscles, necessitating the 

insertion of a breathing tube to maintain airway 

patency and control ventilation. However, this process 

can trigger a cascade of physiological changes that can 

be detrimental to patients with Eisenmenger 

syndrome. The induction of anesthesia can cause 

fluctuations in blood pressure, heart rate, and 

systemic vascular resistance, potentially leading to 

hemodynamic instability and even cardiovascular 

collapse. Additionally, the anesthetic agents 

themselves can depress respiratory function, further 

compromising oxygenation in patients who are already 

prone to hypoxemia. Moreover, the manipulation of 

the airway during intubation can trigger reflexes that 

increase pulmonary vascular resistance, further 

exacerbating pulmonary hypertension. The use of 

positive pressure ventilation, a mainstay of general 

anesthesia, can also increase pulmonary vascular 

resistance and impede venous return to the heart, 

further compromising cardiac output. In contrast to 

the potential hazards of general anesthesia, regional 

anesthesia, specifically epidural anesthesia, offers a 

safer haven for patients with Eisenmenger syndrome. 

This technique involves injecting a local anesthetic 

into the epidural space, a potential space surrounding 

the spinal cord, to numb the lower part of the body. 

Epidural anesthesia circumvents the need for airway 

manipulation and systemic anesthetic agents, thereby 

reducing the risk of hemodynamic and respiratory 

complications. It provides excellent pain control, 

allowing for a more comfortable surgical experience 

and minimizing the need for systemic opioids, which 

can further depress respiratory function. Epidural 

anesthesia eliminates the need for intubation, a 

process that can be particularly risky in patients with 

Eisenmenger syndrome due to their susceptibility to 

hypoxemia and pulmonary hypertension. By avoiding 

airway manipulation, epidural anesthesia minimizes 

the risk of triggering reflexes that can exacerbate these 

conditions. The absence of systemic anesthetic agents 

in epidural anesthesia reduces the risk of respiratory 

depression, a serious complication that can further 

compromise oxygenation in patients with 

Eisenmenger syndrome. Epidural anesthesia provides 

excellent pain control, allowing for a more comfortable 

surgical experience and reducing the need for 

systemic opioids, which can have respiratory 

depressant effects. Additionally, the effective pain 

control provided by epidural anesthesia can help to 

reduce anxiety, which can further exacerbate 

hemodynamic instability in patients with 

Eisenmenger syndrome. Epidural anesthesia can be 

continued into the post-operative period, providing 

ongoing pain relief and reducing the need for systemic 

opioids. This can be particularly beneficial in patients 

with Eisenmenger syndrome, who are more 

susceptible to respiratory complications. While 

epidural anesthesia offers numerous advantages for 

patients with Eisenmenger syndrome, the decision to 

proceed with this technique is not taken lightly. It 

requires a thorough assessment of the patient's overall 

health, including their cardiovascular and respiratory 

status, as well as a careful consideration of their 

individual preferences and concerns. In this case, the 
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decision to proceed with epidural anesthesia was 

made after a comprehensive evaluation of the patient's 

condition and a detailed discussion of the risks and 

benefits of each anesthetic option. The patient was 

actively involved in the decision-making process, 

ensuring that her preferences and values were 

respected. The successful implementation of epidural 

anesthesia in our patient with Eisenmenger syndrome 

was a testament to the meticulous technique and 

unwavering vigilance of the anesthesia team. This 

intricate procedure, involving the precise delivery of a 

local anesthetic to the epidural space surrounding the 

spinal cord, requires a deep understanding of 

anatomy, pharmacology, and physiology, coupled with 

a keen awareness of the potential complications. Let's 

delve into the technical nuances and meticulous 

management that ensured the success of this epidural 

anesthesia. Before embarking on the epidural 

anesthesia procedure, a series of crucial steps were 

undertaken to ensure the patient's safety and optimize 

the chances of success. A comprehensive assessment 

of the patient's medical history, including her 

cardiovascular and respiratory status, was conducted 

to identify any potential risk factors or 

contraindications to epidural anesthesia. The patient 

was thoroughly informed about the procedure, 

including its risks and benefits, and provided her 

consent. A reliable intravenous line was established to 

administer fluids and medications as needed. The 

patient was connected to standard monitors, 

including an electrocardiogram (ECG), non-invasive 

blood pressure cuff, and pulse oximeter, to 

continuously assess her vital signs throughout the 

procedure. The patient was positioned either sitting or 

lying on her side, with her back curved to widen the 

spaces between the vertebrae, facilitating access to the 

epidural space. The epidural space, a potential space 

between the ligamentum flavum and the dura mater 

surrounding the spinal cord, is accessed using a 

specialized needle called an epidural needle. This 

needle, typically 17-18 gauge and 8-10 cm in length, 

is carefully inserted into the intervertebral space, 

guided by anatomical landmarks and a technique 

known as the "loss of resistance" technique. The loss 

of resistance technique involves advancing the needle 

through the skin, subcutaneous tissue, and ligaments 

until it encounters the ligamentum flavum, a tough, 

fibrous band that lies just anterior to the epidural 

space. A syringe filled with air or saline is attached to 

the needle, and as the needle is advanced, the 

anesthesiologist feels a distinct "loss of resistance" as 

the needle tip enters the epidural space. Once the 

epidural space is accessed, a test dose of local 

anesthetic is administered to confirm proper needle 

placement and rule out inadvertent intravascular or 

intrathecal injection. If the test dose is negative, 

meaning no signs of systemic toxicity or spinal 

anesthesia are observed, the full dose of local 

anesthetic is injected. In this case, 10 mL of 0.5% 

bupivacaine was chosen as the local anesthetic. 

Bupivacaine is an amide-type local anesthetic known 

for its efficacy, safety profile, and relatively long 

duration of action. The 0.5% concentration was 

selected to provide adequate analgesia for the 

cesarean section while minimizing the risk of motor 

blockade, which can impair the patient's ability to 

ambulate and increase the risk of falls. After the initial 

dose of local anesthetic is administered, a thin, flexible 

catheter is often threaded through the epidural needle 

into the epidural space. This catheter allows for 

continuous infusion of local anesthetic or intermittent 

bolus doses, providing ongoing pain relief throughout 

the surgical procedure and into the post-operative 

period. In this case, the epidural catheter was left in 

place to facilitate post-operative pain management, 

reducing the need for systemic opioids and minimizing 

the risk of respiratory complications. Throughout the 

epidural anesthesia procedure and the subsequent 

surgical procedure, the anesthesia team maintained 

unwavering vigilance, continuously monitoring the 

patient's vital signs to detect any signs of 

complications. Hypotension, a common side effect of 

epidural anesthesia, can be particularly dangerous in 

patients with Eisenmenger syndrome, as it can lead to 

decreased systemic vascular resistance and increased 

right-to-left shunting, further compromising 
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oxygenation. The anesthesia team was prepared to 

promptly address any signs of hypotension with 

intravenous fluids and vasopressors, medications that 

increase blood pressure. In this case, the patient's 

blood pressure remained stable throughout the 

procedure, indicating that the epidural anesthesia was 

well-tolerated. The continuous monitoring of vital 

signs allowed for early detection and prompt 

management of any potential complications, ensuring 

the patient's safety and well-being.15-17 

The successful management of our patient with 

Eisenmenger syndrome undergoing a cesarean section 

was not a solo performance, but rather a carefully 

orchestrated symphony of expertise and vigilance. 

This complex case required the harmonious 

collaboration of a multidisciplinary team, each 

member playing a crucial role in ensuring the safety 

and well-being of both mother and infant. Let's delve 

into the intricacies of this multidisciplinary approach 

and the unwavering vigilance that underpinned its 

success. Managing a pregnancy complicated by 

Eisenmenger syndrome demands a holistic approach 

that addresses the intricate interplay between the 

cardiovascular, respiratory, and obstetric systems. 

This necessitates the expertise of a multidisciplinary 

team, each member bringing their unique knowledge 

and skills to the table. The obstetricians, experts in 

pregnancy and childbirth, played a pivotal role in 

monitoring the progression of the pregnancy, 

assessing fetal well-being, and determining the 

optimal timing and mode of delivery. Their expertise in 

managing high-risk pregnancies was crucial in 

navigating the challenges posed by Eisenmenger 

syndrome. The cardiologists, specialists in heart 

disease, provided invaluable insights into the patient's 

underlying cardiac condition. They meticulously 

assessed her cardiovascular function, optimized her 

medical therapy, and provided guidance on managing 

potential cardiac complications during the 

perioperative period. The anesthesiologists, experts in 

pain management and critical care, were responsible 

for selecting and implementing the safest and most 

effective anesthetic plan. They carefully considered the 

patient's unique physiological challenges and tailored 

the anesthesia to minimize the risks of hemodynamic 

instability and respiratory compromise. The nurses, 

the backbone of the healthcare team, provided 

continuous care and support throughout the patient's 

journey. They meticulously monitored her vital signs, 

administered medications, and provided emotional 

support, ensuring her comfort and well-being. This 

collaborative approach ensured that the patient 

received comprehensive care that addressed all 

aspects of her complex condition. The seamless 

communication and coordination among the team 

members fostered a shared understanding of the 

patient's needs and goals, facilitating informed 

decision-making and optimal outcomes. In the 

delicate landscape of Eisenmenger syndrome, 

vigilance is not just a virtue, but a necessity. The 

patient's physiological parameters can fluctuate 

rapidly, requiring continuous monitoring to detect any 

signs of deterioration and enable prompt intervention. 

In the pre-operative period, vigilant monitoring 

focused on assessing the patient's baseline 

cardiovascular and respiratory function. This included 

continuous monitoring of vital signs, such as blood 

pressure, heart rate, respiratory rate, and oxygen 

saturation, as well as regular arterial blood gas 

analysis to assess oxygenation and acid-base balance. 

During the cesarean section, the anesthesia team 

maintained unwavering vigilance, continuously 

monitoring the patient's vital signs to detect any signs 

of complications. This included close attention to 

blood pressure, heart rate, and oxygen saturation, as 

well as monitoring for signs of respiratory depression 

or excessive bleeding. In the post-operative period, 

vigilance continued to be paramount. The patient's 

vital signs were closely monitored for any signs of 

complications, such as hypotension, respiratory 

depression, or infection. Pain assessment was also an 

integral part of post-operative monitoring, ensuring 

that the patient's pain was adequately controlled and 

minimizing the need for systemic opioids. This 

continuous monitoring throughout the perioperative 

period allowed for early detection and prompt 
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management of any complications, contributing 

significantly to the successful outcome of this case. 

The synergy between the multidisciplinary approach 

and vigilant monitoring was evident throughout the 

patient's journey. The collaborative expertise of the 

team ensured that all aspects of her complex condition 

were addressed, while the continuous monitoring 

provided early warning signs of any potential 

complications, enabling prompt intervention and 

preventing adverse outcomes. Maintaining adequate 

blood pressure is crucial in patients with Eisenmenger 

syndrome. Hypotension can lead to decreased 

systemic vascular resistance and increased right-to-

left shunting, further compromising oxygenation. 

Conversely, hypertension can strain the right ventricle 

and exacerbate pulmonary hypertension. Monitoring 

heart rate provides insights into the patient's 

cardiovascular response to stress and interventions. 

Tachycardia, an elevated heart rate, can indicate 

anxiety, pain, or hypoxemia, while bradycardia, a slow 

heart rate, can be a sign of certain medications or 

complications. Monitoring respiratory rate helps to 

assess the patient's respiratory function and detect 

any signs of respiratory distress or depression. 

Tachypnea, an elevated respiratory rate, can indicate 

anxiety, pain, or hypoxemia, while bradypnea, a slow 

respiratory rate, can be a sign of certain medications 

or complications. Oxygen saturation, a measure of the 

percentage of hemoglobin saturated with oxygen, is a 

critical parameter in patients with Eisenmenger 

syndrome. Hypoxemia, a low oxygen saturation, can 

lead to organ dysfunction and even death. Continuous 

monitoring of oxygen saturation allows for prompt 

detection and treatment of hypoxemia.18-20 

 

4. Conclusion 

This case report underscores the successful 

management of a cesarean section in a patient with 

Eisenmenger syndrome, a complex condition that 

poses significant anesthetic challenges. By opting for 

epidural anesthesia, the team avoided the 

hemodynamic instability and respiratory compromise 

often associated with general anesthesia in such 

patients. Meticulous planning, execution, and 

monitoring were crucial to this positive outcome. The 

patient's stable hemodynamic parameters throughout 

the procedure and post-operative period emphasize 

the safety and efficacy of epidural anesthesia in this 

context. This case reinforces the importance of a 

multidisciplinary approach, with close collaboration 

between obstetricians, anesthesiologists, and 

cardiologists, to ensure comprehensive care for 

pregnant women with Eisenmenger syndrome. It 

serves as a valuable example for clinicians managing 

similar cases, demonstrating that safe childbirth is 

achievable with careful consideration and execution. 
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