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Background: Pregnancy increases the risk of supraventricular tachycardia (SVT) due to physiological changes. This study reviews the management of SVT in pregnant patients in the emergency department (ED).



Methods: We retrospectively analyzed 15 pregnant patients with SVT treated at Shenzhen Second People's Hospital ED from 2015 to 2023. Treatments included vagal nerve stimulation, pharmacotherapy, esophageal pacing, cardioversion, and radiofrequency ablation.



Results: The average patient age was 30.3 years. All presented with palpitations, and none had hemodynamic instability. Treatment success varied: 3 patients reverted spontaneously, 5 responded to vagal stimulation, and 4 to esophageal pacing. One required verapamil, and another responded to labetalol after failing vagal and pacing treatments.



Conclusion: When managing SVT during pregnancy, it is important to consider the patient's stability, the stage of pregnancy, and the safety of medications. For unstable patients, electrical cardioversion is the preferred option; for stable patients, vagus nerve stimulation (VNS) or other alternative treatments, such as adenosine, should be considered.
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Introduction

Arrhythmia incidence is increasing among pregnant women, particularly those with structural heart disease. While most arrhythmias pose no risk to pregnant women or their fetuses, expectant mothers should actively address severe cases. Supraventricular tachycardia (SVT), which includes atrioventricular nodal reentrant tachycardia (AVNRT) and atrioventricular reentrant tachycardia (AVRT), is common among pregnant women (1, 2).

Abnormal heart rhythms in pregnant women result from a complex interplay of physiological, hormonal, and cardiac structural changes. Initially, increased cardiac workload may modify the heart's electrophysiological properties, potentially leading to arrhythmias. In pregnancy, the heart's output and blood volume rise substantially (typically by 30%–50%) to meet the needs of both the fetus and the mother's body. Additionally, the mother's resting heart rate increases by 10–20 beats per minute to handle the elevated blood volume and cardiac output, placing an additional burden on the maternal heart (3–5). Secondly, pregnancy brings significant hormonal changes, including elevated estrogen and progesterone levels. These fluctuations can affect the heart's electrical properties and vascular tone, potentially leading to arrhythmias (6, 7). Concurrently, the autonomic nervous system experiences alterations during pregnancy, marked by decreased parasympathetic activity and increased sympathetic activity. Heightened sympathetic nervous system activity may lead to abnormal automaticity, reentry, or triggering events (8, 9). Additionally, electrolyte imbalances and an elevated basal metabolic rate can affect the heart's normal electrical activity (10). This article investigates the management of supraventricular tachycardia in pregnant women within the emergency obstetric unit of a major teaching hospital.



Methods

We retrospectively analyzed electronic medical records of pregnant women diagnosed with supraventricular tachycardia (SVT) at Shenzhen Second People's Hospital Emergency Department from January 1, 2015, to January 1, 2023. Treatment options include vagal nerve stimulation, pharmacotherapy, esophageal pacing, cardioversion, and radiofrequency ablation. Inclusion criteria:Pregnant women aged between 18 and 45 years.Diagnosis of supraventricular tachycardia (SVT) confirmed by electrocardiogram (ECG), defined as regular tachycardia with an atrial rate exceeding 100 beats per minute, with normal P wave and QRS morphology.

Classification of gestational stages: early (1–12 weeks), mid (13–27 weeks), late (28–40 weeks). Exclusion criteria: Patients with structural heart disease or other serious comorbidities. Patients using medications during pregnancy that may affect cardiac function. Patients who refuse to participate in the study or are unable to provide informed consent. The study was approved by the Ethics Committee of Shenzhen Second People's Hospital, and all patients signed an informed consent form.



Results

From January 1, 2015, to January 1, 2023, the Emergency Department at Shenzhen Second People's Hospital handled 490 cases of supraventricular tachycardia (SVT), including 15 cases related to pregnancy. The baseline information of the patients is shown in Table 1. The average age of these patients was 30.3 ± 4.4 years. Among them, 6 cases occurred during mid-pregnancy, 7 during late pregnancy, and 2 had an unknown pregnancy stage.


TABLE 1 Patient characteristics.
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All patients arrived at the emergency room with palpitations, and their hemodynamic status remained stable. One patient experienced chest tightness, another had an upper respiratory infection, and a third presented with abdominal pain.

Seven patients had a history of previous supraventricular tachycardia. Among them, three SVT patients spontaneously reverted to sinus rhythm without specific treatment, five achieved sinus rhythm following vagus nerve stimulation, and four immediately returned to sinus rhythm after esophageal pacing. Additionally, one patient restored sinus rhythm after receiving verapamil, another responded to esophageal pacing when propranolol was ineffective, and a third patient regained sinus rhythm after taking labetalol despite unresponsiveness to vagus nerve stimulation and esophageal pacing.The interventions applied to each patient and the acute and long-term outcomes are shown in Table 2.


TABLE 2 Applied intervention, and acute and long-term outcomes for each patient.
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We report a case of a 36-year-old pregnant woman who had experienced three pregnancies, including two full-term deliveries and one miscarriage. At 24 weeks into her fourth pregnancy, she experienced her first episode of supraventricular tachycardia (SVT). On November 26, 2017, she sought medical evaluation due to one day of palpitations and a heart rate of 180 beats per minute. An electrocardiogram confirmed SVT (Figure 1), and cardiac ultrasound showed no significant abnormalities. Fetal ultrasound revealed a normal heart rate, regular cardiac rhythm, and normal fetal-placental circulation. Liver and kidney function, electrolytes, troponin I, myoglobin, and creatine kinase isoenzymes were all within normal ranges. When vagal stimulation was ineffective, sinus rhythm was successfully restored using transesophageal pacing. Later in pregnancy, the patient experienced four SVT episodes. The second and third episodes responded to esophageal pacing, while the fourth and fifth episodes reverted after vagal nerve stimulation. A 31-year-old pregnant woman at 21 weeks of gestation was admitted to the gynecology ward on October 4, 2020, due to lower abdominal pain and vaginal bleeding, which raised concern for a threatened miscarriage. During the miscarriage, the patient experienced episodes of supraventricular tachycardia (SVT). Intravenous administration of 5 mg verapamil successfully restored her heart rate to normal sinus rhythm. On the second day after the miscarriage, the patient experienced a recurrence of supraventricular tachycardia. Despite receiving 5 mg of verapamil, the tachycardia persisted. Subsequently, the patient was referred to the cardiology department, where successful esophageal pacing restored normal sinus rhythm. Detailed echocardiography revealed mitral valve prolapse with moderate to severe regurgitation, left atrial enlargement, and normal left ventricular systolic and diastolic function. The patient declined mitral valve replacement surgery. Additional cardiac electrophysiology tests confirmed atrioventricular nodal reentrant tachycardia (AVNRT) involving dual AV nodal pathways (slow-fast type). Recent literature suggests that MVP can predispose patients to atrial arrhythmias due to changes in atrial structure and function (11). In this case, the patient's MVP presented a challenge in selecting the most appropriate treatment for SVT. We opted for a conservative approach initially, with close monitoring and the use of beta-blockers to control heart rate (12). However, given the recurrent nature of the arrhythmia, we eventually proceeded with radiofrequency ablation, a treatment that has been increasingly supported for its efficacy in high-risk populations.
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FIGURE 1
Electrocardiogram of SVT.




Discussion


Acute treatment

With the increasing incidence of supraventricular tachycardia (SVT) during pregnancy, the emergency department needs to respond swiftly and cautiously when managing such cases. Palpitations prompt patients to seek medical evaluation, and the emergency department is often the initial point of assessment for pregnant women with SVT. Optimal management of SVT in emergent scenarios is critical (13, 14). Common approaches include vagal maneuvers, drug therapy, esophageal pacing, electrical cardioversion, and radiofrequency ablation. Direct current cardioversion is generally regarded as safe and effective throughout pregnancy (1, 15, 16). Although it may trigger uterine contractions, it does not compromise fetal blood flow and carries minimal risk of fetal arrhythmias. However, isolated reports of preterm labor exist (17, 18). While fetal impact from electrical cardioversion is minimal, precautions include proper electrode placement away from the fetus, energy levels of 50–100 J, and continuous fetal monitoring during and after the procedure.

For patients without hemodynamic instability, vagus nerve stimulation (VNS) is the recommended treatment (19). This method achieves an efficacy rate of approximately 27.7%. It involves stimulating the tongue root to induce vomiting, applying cold water to the face, performing the Valsalva maneuver, and massaging the carotid sinus. However, the practice of pressing on the eyeballs is being phased out due to the risk of retinal detachment.

Currently, the modified Valsalva maneuver is the most frequently employed technique for vagus nerve stimulation. In the procedure, the patient is placed in a semi-recumbent position and instructed to forcefully exhale into a syringe for 15 s. Afterwards, the patient is quickly moved to a supine position with legs elevated at a 45°angle, maintaining this posture for 45 s. Typically, results become apparent within one minute. Currently, the modified Valsalva manoeuvre is increasingly praised for its higher success rate as an effective method for terminating SVT in pregnant patients. Recent studies, such as that by Lan Q et al. support the superiority of the modified Valsalva manoeuvre over the standard Valsalva manoeuvre in restoring sinus rhythm (20). Additionally, research by Smith GD et al. also emphasises this point. These studies indicate that the modified Valsalva manoeuvre not only improves the success rate but also reduces reliance on antiarrhythmic medications, thereby minimising the risk of adverse drug reactions. However, if the reentrant pathway responsible for the supraventricular tachycardia rhythm does not directly involve the atrioventricular node, vagus nerve stimulation may not achieve the desired outcomes (21, 22).



Long-term treatment

Currently, there is insufficient clinical research on the effects of anti-supraventricular tachycardia (SVT) drugs on fetuses during pregnancy. All antiarrhythmic medications pass through the placenta, and in theory, they may present risks to both the mother and the fetus. Whenever possible, drug administration should be avoided in early pregnancy, when the risk of congenital malformations is highest. Persistent SVT may necessitate pharmacological treatment. Table 3 summarizes frequently used antiarrhythmic drugs during pregnancy and their potential side effects (1, 23, 24). The selection of antiarrhythmic drugs requires caution to ensure the safety of both mother and child. The study by Fischer AJ et al. emphasizes the specific risks and benefits that need to be considered when using these drugs during pregnancy (25).


TABLE 3 Commonly used antiarrhythmic drugs for treating SVT and their associated side effects.
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Adenosine, which has a half-life of less than 10 s, is considered safe. Both the European Society of Cardiology (ESC) and the American Heart Association (AHA) guidelines recommend adenosine as the first-line treatment for pregnant women with supraventricular tachycardia (SVT). The initial intravenous dose is 6 mg, with the possibility of administering a 12 mg dose if needed. Common adverse reactions include transient chest pain and breathlessness. Additionally, there have been reports of fetal heart rhythm effects following adenosine use for cardioversion in pregnant women with supraventricular tachycardia (SVT), although some cases did not show any impact on the fetus (26–28). Owing to limited availability of adenosine raw materials in China, numerous hospitals face shortages of adenosine medication.

Extensive clinical experience supports using beta-blockers to treat hypertension during pregnancy. According to the guidelines from the European Society of Cardiology (ESC) and the American Heart Association (AHA), beta-blockers are recommended as a second-line treatment for pregnant women with supraventricular tachycardia (SVT) when adenosine is ineffective or contraindicated. Adverse effects, including fetal bradycardia, growth restriction, and preterm birth, have been thoroughly documented. Metoprolol and propranolol are commonly prescribed medications, whereas atenolol is not recommended due to reduced protein binding, an increased risk of adverse fetal effects, and higher breast milk levels (29–32).

When adenosine and β-blockers are viable treatment options, it is recommended to steer clear of calcium channel blockers due to documented potential adverse effects, such as fetal bradycardia and fetal heart block (33). However, current guidelines continue to endorse STV as the initial treatment for long-term management, with a specific recommendation for verapamil use. However, the use of diltiazem remains controversial due to documented potential lethal and teratogenic effects observed in animal studies (34).

Propafenone is a viable choice for pregnant women with non-organic heart disease who do not respond to the previously mentioned treatments or medications. However, amiodarone, which significantly affects both fetal and maternal thyroid function, is reserved for severe arrhythmias that do not respond to other treatments or pose life-threatening risks (1, 20).

According to the latest guidelines from the European Society of Cardiology (ESC) and the Heart Rhythm Society (HRS), the recommendation level for catheter ablation in the management of supraventricular tachycardia (SVT) is IIA, with a level of evidence rated as C (1). Catheter ablation is suitable for patients with SVT who have significant symptoms and for whom drug treatment has been ineffective, particularly when performed at experienced centres. For patients experiencing severe symptoms or with impaired cardiac function, catheter ablation may be an effective treatment option. The ESC and HRS recommend considering catheter ablation for symptomatic patients with recurrent SVT prior to planned pregnancy, in order to reduce the risks and complexities of treatment during pregnancy.

During the catheter ablation process, it is crucial to avoid the use of fluoroscopy to reduce the potential teratogenic risk to the fetus. Zero-fluoroscopy radiofrequency ablation is an advanced cardiac catheter ablation technique that does not rely on traditional x-ray fluoroscopy but instead utilises technologies such as three-dimensional electroanatomical mapping systems and intracardiac echocardiography to guide the ablation process. A meta-analysis involving over 9,000 patients has shown that zero/minimal fluoroscopy SVT ablation can be performed safely. This indicates that the technique has been proven safe in a large patient population, with no significant complications reported (35). During the catheter ablation process, diaphragm puncture may be required. This is a routine procedure when using fluoroscopic guidance, but it can be more challenging to perform without fluoroscopy. However, scientific data suggest that this procedure can be carried out safely even in the absence of relevant experience (36).

Reentry is the primary electrophysiological mechanism responsible for supraventricular tachycardia (SVT). Esophageal pacing, a non-invasive electrophysiological technique, delivers stimulation pulses to the excitable gap within the reentry circuit. By inducing a new refractory period, it interrupts the forward or backward pathway of the reentry circuit, ultimately stopping the tachycardia. Usually, a cardiac electrophysiology recorder is used, and an esophageal electrode is inserted through the patient's nasal cavity to a position in the esophagus aligned with the left atrium. The ideal atrial pacing site is identified when the esophageal lead detects a tall, biphasic, or multiphasic P wave. Overdrive suppression, underdrive suppression, programmed stimulation, and short burst stimulation are effective methods for stopping tachycardia. While esophageal pacing is common in China, it is rarely reported in Western countries (37).




Limitations

First, being a retrospective descriptive study, its design has inherent limitations. Second, since this is a single-center study, the research findings may not generalize to all populations. Additionally, the small sample size is influenced by the specific characteristics of the study population. Therefore, more diverse populations and higher-level clinical trials are needed.



Conclusions

In managing SVT during pregnancy, it is crucial to consider the patient's hemodynamic stability, the stage of pregnancy, and the safety profile of medications. For patients with hemodynamic instability, electrical cardioversion remains the preferred option. For those with stable hemodynamics, initial treatment with vagal maneuvers such as the modified Valsalva maneuver is recommended, with adenosine or other pharmacological interventions considered if vagal maneuvers fail. Our experience highlights the variability in treatment response and the importance of a tailored approach to long-term management, emphasizing the need for close follow-up and readiness to adjust treatment as necessary.
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