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multifactorial disorder associated with serious complications including diabetes mellitus,
dyslipidemia and Cardiovascular Disease (CVD). Its prevalence has been increasing over the last
few decades and has become a modern-day epidemic.

The management and the treatment of obesity include lifestyle modifications and increased
physical activity. Patients with a BMI of greater than 35 kg/m? with other comorbidities such as

. type two diabetes are considered eligible for bariatric surgery.
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There is a plethora of evidence about the effect of bariatric surgery on medical outcomes
including reversal of metabolic disease and reduction of negative cardiovascular outcome. Based
on the few reported cases in the medical literature, increased cholinergic tone manifesting as
bradycardia and delayed chronotropic response on stress test have been reported in post-

bariatric surgery patients with significant weight loss.

Copyright: © 2024 by the authors. We reported three cases of patients that underwent bariatric surgery and present with brady-
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arrythmias. While considering other complications of bariatric surgery, it is important to

license that an EKG and echocardiogram should be a performed as part as of a routine analysis in
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Abbreviation

CAD: Coronary Artery Disease; HF: Heart Failure; CVD: Cardiovascular Disease; MI: Myocardial Infarction; RYGB: Roux-en-Y
Gastric Bypass; GB: Gastric Banding; MACE: Adverse Cardiovascular Events; AVB: Atrioventricular Block; METs: Metabolic
Equivalents; EKG: Electrocardiogram EKG; LV: Left Ventricle; SSS: Sick Sinun Syndrome; HR-Heart Rate

Introduction

Obesity is a major contributor to cardiovascular risk factors including hypertension, hyperlipidemia, Coronary Artery Disease
(CAD), Heart Failure (HF), stroke, sleep apnea and arrhythmias. Its pathogenesis is linked to proinflammatory factors and vessel
wall remodeling, among others [1]. Obesity accelerates atherosclerosis by promoting lipid deposition and atherothrombosis
formation. It further activates the cytokines and interleukins causing endothelial dysfunction and vascular remodeling [1]. This
translates into Cardiovascular Disease (CVD) events including CAD, Myocardial Infarction (MI) and stroke. Excess visceral
adiposity leads to the activation of renin-angiotensin-aldosterone system, cytokine gene expression and increased systemic
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circulation of proatherogenic factors [1]. This in turn leads to myocardial fat accumulation, increased stroke volume, cardiac wall
remodeling and fibrosis manifesting as heart failure. Similar mechanisms lead to left atrial enlargement and fibrosis contributing
to arrhythmogenesis [1]. Similar mechanisms lead to left atrial enlargement and fibrosis contributing to arrhythmogenesis [2].

The etiologies leading to obesity could be biological, psychosocial, socioeconomic and environmental factors. Although
unhealthy dietary habits play a major role, socioeconomic factors also play a major role in the high prevalence of obesity and its
complications, particularity among minority populations [3,4]. A higher BMI was strongly associated with higher comorbid
cardiovascular risk factors of the BMI-related deaths, 41% were notably due to cardiovascular diseases [1,5].

Lifestyle modifications and increased physical activity are the initial modalities recommended in the management of obesity.
Patients with a BMI 35 kg/m? or greater with serious obesity-related comorbidities are considered eligible for bariatric surgery
[6]. The commonly performed bariatric surgeries include sleeve gastrectomy, Roux-en-Y Gastric Bypass (RYGB) and Gastric
Banding (GB) [6]. Sleeve gastrectomy is currently the most common performed owing to lower risk of complications. The benefits
of bariatric surgery include greater long-term weight loss, reduction of Major Adverse Cardiovascular Events (MACE) and
cardiovascular mortality [7]. In our article, we present several cases in which the surgery caused significant arrythmias like severe
bradycardia and even AVB.

Case Report

Case 1

50 years old female, with a history of obesity and BMI 42 underwent gastric bypass surgery. Four months after her surgery, she
was admitted due to dizziness and severe nausea, with no other complaints. She had lost 25 kg in the interim period between
his surgery and his presentation to the Emergency Room. At admission, she was found to have bradycardia (45 bpm) on EKG.
No fever, blood pressure in the normal range and normal nutrition.

A head CT scan was performed with no evidence of abnormal findings. She was examined by a neurologist without any
abnormal neurological findings, including a lack of explanation for her dizziness. She was then examined by an otolaryngologist
and again, there were no abnormal findings to explain her dizziness. She was hospitalized in an Internal Medicine ward with
cardiac monitoring and underwent the following investigation:

Echocardiogram - systolic function of the heart is normal, with no evidence of a valvular problem.

Holter ECG for 24 hours: sinus rhythm, heart rate average for 24 hours 40-45, without evidence of electrical conduction disorder
except for bradycardia. A series of laboratory tests were performed including: complete blood count, chemistry, immune
serology (C3/C4/ANA and ANCA), ferritin, folic acid and vitamin B12, all of which were found to be normal (Fig. 1).

A stress test was performed in order to rule out a chronotropic incompetence condition. The patient’s resting HR was 48. At
stage I of exercise, the patient’s heart rate was 61. The patient did not experience a significant rise in heart rate until the later part
of stage III at 10.4 Metabolic Equivalents (METs) where her rate increased to 133 beats per minute. The patient did not achieve
target HR until stage IV of exercise when her HR did increase to 148 which was 88% of age-predicted HR. During the course of
her care, the patient's pulse improved to between 60 and 70 bpm without specific intervention. The patient was followed up by
the family doctor and all symptoms had resolved.

Case 2

47 years old male, with morbid obesity, BMI of about 42 kg/m?. There was a recent diagnosis of OSA with no specific treatment.
He underwent SLEEVE gastrectomy 4 months ago and lost about 30 kg of his weight. He also has a background hyperlipidemia
treated with statins.

For about 10 days, he felt weakness and intermittent presyncope. At the reception to the Emergency Room, he had normal
saturation, no fever and blood pressure 120/70. An ECG was performed and the patient was found to have bradycardia 35 beats
per min. Second degree type Mobitz type one. A head CT scan was performed with no abnormal finding. CTA of lung was
normal with no signs of pulmonary emboli. He was next examined by a neurologist. There were no central signs found to explain
the dizziness (Fig. 2).

https://doi.org/10.46889/J]SRP.2024.5103 https://athenaeumpub.com/journal-of-surgery-research-and-practice/


https://doi.org/10.46889/JSRP.2024.5103
https://athenaeumpub.com/journal-of-surgery-research-and-practice/

The patient was transferred to the Cardiology Department. He underwent several investigations that included echocardiogram
and cardiac catheterization. Both tests were negative for any abnormal findings. Laboratory tests were performed and included
C3/C4/ANA/ANCA, hemoglobin, ferritin, folic acid and vitamin B12, all of which was in the normal range.

During his hospitalization in the ward for cardiac monitoring, several episodes of AVB were observed during sleep together
with the appearance of an episode of OSA. The patient was connected to a CPAP machine and the disorder disappeared. After
discharge and follow up in the community, the patient’s symptoms did not return.

Case 3

40 years old female, known to have type 2 diabetes, treated with oral medications, had gastric bypass surgery 4 months before
admission and lost 30 kg. She was admitted to the hospital due to a feeling of palpitations for 5 minutes which passed
spontaneously.

On admission to the emergency room, pulse was 60 beats per minute, no fever, normal saturation and blood pressure was in the
normal range. An EKG was performed and they were found to have sinus rhythm, 40 per minute without additional conduction
disturbances.

While waiting in the emergency department she complained of palpitations, an EKG was performed again and this time it
demonstrated atrial flutter. A few seconds later the patient developed sinus bradycardia. An echocardiogram was performed
and had no abnormal findings. Blood tests were taken including C3/C4/ANA/ANCA, hemoglobin, ferritin, folic acid and vitamin
B12. All tests were within the normal range. The patient was eventually found to have sick sinus syndrome and they were
admitted to ICU and a permanent pacemaker was implanted. After treatment and follow up in the community, the patient was
found to be stable and symptom free (Fig. 3).
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Figure 1: II Degree AV Block Mobitz I.
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Figure 2: Atrial flutter.
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Figure 3: Sinus bradycardia.

Discussion

Patients have bariatric surgery with the desired end goals of weight reduction and/or improve metabolic function. However, it
is not without physiological ramifications. Based on the few reported cases in the medical literature, increased cholinergic tone
manifesting as bradycardia and delayed chronotropic response on stress test has been reported in post-bariatric surgery patients
with significant weight loss [8-10].

Increased parasympathetic and reduced sympathetic activity after significant weight loss is well documented in the literature. A
study by Malik, et al., were the first to formally document asymptomatic sinus bradycardia after bariatric surgery-induced
weight loss [11]. Analyzing data for 24 months into the post-operative period, they showed an increased incidence of
asymptomatic bradycardia in patients who underwent large volume weight loss associated with bariatric surgery.
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In addition to the metabolic effect like decreasing insulin resistance, bariatric surgery weight loss is associated with a decrease
in Left Ventricle (LV) mass, improvement in LV systolic function and diastolic dysfunction and overall improved cardiac function
due to favorable effects of gut hormones such as Glucagon-Like Peptide-1 (GLP-1) and ghrelin [12]. On the other hand, massive
weight loss comes with significant changes in hormone levels and alterations in autonomic function with a decrease in
sympathetic tone and an increase in vagal tone.

Leptin has been shown to cause sympathetic overdrive in obese individuals through its sympatho-excitatory effect on the
hypothalamus and its levels are directly proportional to BMI and heart rate [13]. The increase in leptin along with other
endogenous factors such as insulin and cytokines contribute to the development of hypertension, diabetes mellitus and
atherosclerosis in obese subjects. As leptin levels decrease with weight loss, vagal tone is augmented and sympathetic overtone
on the sinus node is withdrawn, thus causing bradycardia [13]. The direct relationship between leptin and BMI also explains the
reversal of metabolic diseases without treatment following weight loss, such as in this case.

The patient in case one presented with dizziness due to bradycardia at rest. She then performed a stress test which increased her
pulse to within 88% of age-predicted HR. We hypnotized that the patient had cholinergic tone at baseline at rest and hence
needed higher sympathetic system activation to overcome the cholinergic tone, which could only be achieved with high intensity
and heavy physical activity.

The second patient presented with AVB due to OSA that worsened after bariatric surgery. Some studies reported high prevalence
of OSA amongst patients undergoing bariatric surgery ranging between 77% and 88% [14,15]. Previous studies also have shown
a high prevalence of OSA in patients with obesity despite the absence of patient-reported symptoms [16]. Patients’ planning
bariatric surgery may under-report symptoms for various reasons. Possible explanation for the low reports of functional
impairment is the inability to recognize sleepiness. We think that the main treatment for patients with OSA should include
starting the patient on a CPAP and not insertion of a pacemaker. Our patient was connected to a CPAP and showed significant
improvement in his clinical condition and improvement in arrhythmia.

The third patient with sinus node dysfunction tachy-brady type which is characterized by bradycardia and tachycardia. We
assume that obesity is associated with many electrophysiological and structural changes. From an electrophysiological point of
view, obesity has been linked to dysfunction of the autonomic nervous system, which is manifested in increased sympathetic
activity and its effect on the electrical conduction of the heart. On the other hand, obesity plays a major role in the remodeling
process of the left atrium, which contributes to the appearance of SAN-related arrhythmias [17-19].

Conclusion

Weight reduction after bariatric surgery can have an effect on sympathetic and parasympathetic stimulation. Leptin is an
adipocytokine associated with tachycardia value that is significantly reduced after bariatric surgery. This combination may
contribute to the development of or exacerbate sinus bradycardia and/or delayed chronotropic response. Bariatric surgeries have
certain complications and one of the more important complications that should be taken into account are bradyarrhythmias like
sinus bradycardia, AVB, SSS or irreversible atrioventricular block. We recommend that an EKG and echocardiogram should be
a performed as part of a routine analysis in patients who have performed a bariatric surgery. This may be especially relevant in
patients with bradycardia and other autonomic manifestations.
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