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Function Of The Cardiac
Sphincter

Understanding the Cardiac Sphincter: A
Vital Guardian of Digestive Health

Deep within the human body, a small but mighty muscular ring performs a
critical role every single moment of the day. The cardiac sphincter, also widely
known as the lower esophageal sphincter (LES), acts as a sophisticated
gatekeeper between the esophagus and the stomach. Despite its modest size,
this anatomical structure is responsible for one of the most important functions
in digestion: ensuring that food moves in the right direction. Understanding the
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function of the cardiac sphincter is essential for anyone interested in digestive
health, acid reflux prevention, and overall well-being.

The term cardiac sphincter might sound like it has something to do with the
heart, and indeed it does in a roundabout way. The name derives from the
Greek word kardia, meaning heart, because this sphincter is located near the
cardia of the stomach, which lies close to the heart. However, its function is
entirely digestive. In modern medical terminology, lower esophageal sphincter
is the preferred clinical term, but cardiac sphincter remains widely used in
anatomy and physiology contexts. This article will explore every aspect of this
essential structure, from its anatomy and primary roles to the consequences
when it malfunctions.

Anatomy and Location of the Cardiac
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The cardiac sphincter is located at the junction where the esophagus meets the
stomach. More precisely, it sits at the gastroesophageal junction,
approximately 40 centimeters from the upper incisor teeth in an average adult.
This region is anatomically complex because it represents a transition point
between two very different environments: the neutral pH of the esophagus and
the highly acidic environment of the stomach.

The sphincter itself is not a distinct, separate anatomical structure like a valve
in a pipe. Rather, it is a zone of specialized circular smooth muscle fibers that
are tonically contracted at rest. This region is approximately 2 to 4 centimeters
in length and is reinforced by several additional anatomical features, including
the diaphragmatic crura and the phrenoesophageal ligament. These
surrounding structures work in concert with the smooth muscle to maintain
closure pressure. The intrinsic smooth muscle of the cardiac sphincter is
unique because it maintains a state of partial contraction even when at rest, a
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property known as resting tone. This constant tension is what prevents
stomach contents from refluxing into the esophagus.

The Primary Function of the Cardiac
Sphincter

Preventing Gastroesophageal Reflux

The single most important function of the cardiac sphincter is to prevent the
backward flow of stomach contents into the esophagus. This is a remarkable
task because the stomach is a turbulent environment. It churns food, secretes
hydrochloric acid with a pH as low as 1.5, and generates significant pressure
during digestion. The esophagus, by contrast, has delicate mucosal tissue that
cannot tolerate exposure to gastric acid. By maintaining a high-pressure zone
at the gastroesophageal junction, the cardiac sphincter acts as a barrier that
keeps acid, bile, partially digested food, and digestive enzymes where they
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belong, inside the stomach. Without this barrier, reflux would occur constantly,
leading to severe esophagitis and damage to the esophageal lining.

Regulating Food Passage Into the Stomach

Beyond its barrier function, the cardiac sphincter also plays an active role in
allowing food and liquids to pass from the esophagus into the stomach. When a
person swallows, a complex sequence of events unfolds. The upper esophageal
sphincter relaxes to accept the bolus, and peristaltic waves propel the food
downward. As the bolus approaches the lower esophagus, the cardiac
sphincter receives signals via the vagus nerve to relax. This relaxation is
mediated by inhibitory neurotransmitters, primarily nitric oxide and vasoactive
intestinal peptide. The sphincter opens widely enough to permit passage of the
food bolus, then promptly closes again to reestablish the barrier. This process
is known as deglutitive relaxation and typically lasts only 5 to 10 seconds. The
precise timing and coordination of this relaxation are essential. If the sphincter
fails to relax properly, a condition called esophageal dysphagia results, where
food feels stuck in the chest or throat.
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How the Cardiac Sphincter Functions in
Detail

Resting Tone and Pressure Dynamics

At rest, the cardiac sphincter maintains a pressure of approximately 15 to 30
mmHg above gastric pressure. This pressure gradient is what keeps the barrier
intact. The resting tone is generated by the smooth muscle itself and is
influenced by hormonal, neural, and mechanical factors. For example, gastrin
and motilin are hormones that increase sphincter pressure, while secretin and
cholecystokinin decrease it. The vagus nerve provides both excitatory and
inhibitory input. Sympathetic activation, such as during stress, can also
modulate sphincter tone. This intricate regulation allows the body to adjust
barrier strength based on digestive demands and overall physiological state.
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Transient Lower Esophageal Sphincter Relaxations

One of the most fascinating aspects of cardiac sphincter function is the
phenomenon known as transient lower esophageal sphincter relaxation
(TLESR). These are brief, spontaneous relaxations of the sphincter that are not
triggered by swallowing. TLESRs are the primary mechanism by which gas is
vented from the stomach, allowing belching to occur. However, they are also
the main cause of acid reflux episodes, especially in individuals with
gastroesophageal reflux disease (GERD). In healthy individuals, TLESRs occur
several times per hour, but the volume of refluxed material is minimal and
rapidly cleared by esophageal peristalsis and saliva. In individuals with GERD,
TLESRs are more frequent and often associated with larger volumes of acid
reflux, leading to symptoms and tissue damage.

The Role of the Diaphragm in Sphincter Function

The diaphragmatic crura, muscle fibers from the diaphragm that surround the
esophagus, provide additional external compression to the cardiac sphincter.
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This is particularly important during inspiration, when negative thoracic
pressure and positive abdominal pressure would otherwise promote reflux. The
crural diaphragm contracts during inspiration, increasing pressure on the lower
esophagus and reinforcing the barrier. This coordination between the smooth
muscle of the sphincter and the skeletal muscle of the diaphragm is a brilliant
example of how different muscle types work together. During a TLESR, the
crural diaphragm also relaxes, allowing gas to escape. When this coordination
is disrupted, such as in a hiatal hernia, the barrier becomes less effective and
reflux becomes more likely.

Factors That Affect Cardiac Sphincter
Function

Numerous lifestyle, dietary, and medical factors can influence the function of
the cardiac sphincter. Understanding these factors is key to managing or
preventing dysfunction.
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» Dietary factors: High-fat meals, chocolate, peppermint, caffeine,
alcohol, and spicy foods can decrease lower esophageal sphincter
pressure. Fatty foods, in particular, delay gastric emptying and stimulate
the release of cholecystokinin, which relaxes the sphincter.

¢ Obesity: Excess abdominal fat increases intra-abdominal pressure,
which overwhelms the cardiac sphincter and promotes reflux. This is one
of the strongest risk factors for GERD.

* Pregnancy: Hormonal changes, especially increased progesterone, relax
smooth muscle throughout the body, including the cardiac sphincter.
Combined with increased abdominal pressure from the growing uterus,
reflux is extremely common during pregnancy.

e Medications: Several drugs can reduce sphincter pressure, including
calcium channel blockers, nitrates, theophylline, benzodiazepines, and
anticholinergics. Patients taking these medications for other conditions
may develop reflux as a side effect.

¢ Smoking: Nicotine directly relaxes the lower esophageal sphincter and
also reduces saliva production, which helps clear acid from the
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esophagus. Smoking is a well-established risk factor for GERD.

¢ Hiatal hernia: This anatomical abnormality occurs when part of the
stomach pushes upward through the diaphragmatic hiatus. It disrupts the
normal positioning and function of the cardiac sphincter, significantly
increasing the risk of reflux.

Conditions Related to Cardiac Sphincter
Dysfunction

Gastroesophageal Reflux Disease

The most common condition associated with cardiac sphincter dysfunction is
GERD. When the sphincter becomes weak, relaxes too frequently, or is
anatomically compromised, gastric acid and contents reflux into the
esophagus. Symptoms include heartburn, regurgitation, chest pain, dysphagia,
and chronic cough. Over time, chronic GERD can lead to complications such as
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esophagitis, esophageal strictures, Barrett's esophagus, and an increased risk
of esophageal adenocarcinoma. The function of the cardiac sphincter is central
to the pathophysiology of GERD, and most treatment strategies aim to either
reduce acid secretion or improve barrier function.

Esophageal Achalasia

Achalasia is a rare disorder in which the cardiac sphincter fails to relax properly
during swallowing due to loss of inhibitory neurons in the esophageal
myenteric plexus. Patients experience progressive dysphagia, regurgitation of
undigested food, chest pain, and weight loss. The condition is essentially the
opposite of GERD, where the sphincter is too tight rather than too loose.
Diagnosis is confirmed with esophageal manometry, which shows elevated
lower esophageal sphincter pressure and absent peristalsis. Treatment options
include pneumatic dilation, laparoscopic Heller myotomy, and peroral
endoscopic myotomy, all of which aim to disrupt the non-relaxing sphincter.
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Hiatal Hernia

A hiatal hernia occurs when a portion of the stomach protrudes through the
diaphragmatic hiatus into the chest cavity. This anatomical displacement
separates the intrinsic lower esophageal sphincter from the crural diaphragm,
disrupting their coordinated function. There are two main types: sliding hiatal
hernia, where the gastroesophageal junction moves above the diaphragm, and
paraesophageal hernia, where part of the stomach herniates alongside the
esophagus. Both types can impair cardiac sphincter function and lead to
chronic reflux. Hiatal hernia is very common, especially in older adults and
those with obesity.

Diagnosis and Assessment of Cardiac
Sphincter Function

When dysfunction is suspected, several diagnostic tools are available to
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evaluate the cardiac sphincter.

1. Esophageal manometry: This is the gold standard for assessing lower
esophageal sphincter pressure, relaxation, and coordination. A thin
catheter with pressure sensors is passed through the nose into the
esophagus, and the patient performs swallows while pressures are
recorded. High-resolution manometry provides detailed topographic
maps of esophageal function.

2. pH monitoring: To quantify acid reflux, a pH probe is placed in the
esophagus, typically 5 cm above the lower esophageal sphincter. The
patient wears the probe for 24 hours while recording symptoms and
activities. This test correlates reflux episodes with symptoms and
provides a DeMeester score.

3. Impedance monitoring: Often combined with pH monitoring,
impedance detects both acid and non-acid reflux episodes by measuring
changes in electrical conductivity between electrodes along the catheter.

4. Upper endoscopy: Direct visualization of the gastroesophageal junction
allows assessment of anatomical abnormalities, esophagitis, Barrett's
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esophagus, and hiatal hernia.

5. Barium swallow: This radiographic study shows the anatomy and
function of the esophagus and stomach during swallowing, helping to
identify strictures, achalasia, and hiatal hernia.

Strategies for Maintaining a Healthy
Cardiac Sphincter

While some factors affecting sphincter function are beyond individual control,
many lifestyle modifications can support optimal function and reduce the risk
of GERD.

¢ Maintain a healthy weight: Reducing excess abdominal fat decreases
intra-abdominal pressure and takes strain off the cardiac sphincter. Even
modest weight loss can significantly improve reflux symptoms.

e Eat smaller, more frequent meals: Large meals distend the stomach
and increase gastric pressure, which can overcome sphincter resistance.
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Eating smaller portions reduces pressure on the barrier.

¢ Avoid trigger foods: Common triggers include fatty foods, chocolate,
coffee, alcohol, peppermint, spicy foods, and citrus. Individual responses
vary, so keeping a symptom diary can help identify personal triggers.

¢ Elevate the head of the bed: When lying down, gravity no longer
helps keep stomach contents down. Elevating the head of the bed by 15
to 20 centimeters reduces nighttime reflux significantly.

e Avoid eating before bedtime: Ideally, finish meals at least three hours
before lying down to allow for
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