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Abstract: Post-cholecystectomy syndrome (PCS) refers to a group of symptoms that persist or
develop after the surgical removal of the gallbladder. While the procedure, known as
cholecystectomy, is commonly performed to treat gallstones and other gallbladder-related
conditions, some patients experience ongoing gastrointestinal (GI) issues post-surgery. This article
explores the clinical processes and changes in the gastrointestinal tract associated with PCS,
examining the underlying mechanisms, clinical manifestations, and potential management strategies.
Through reviewing literature and analyzing clinical findings, this paper aims to enhance the
understanding of post-cholecystectomy syndrome and its impact on the digestive system.
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Introduction: Cholecystectomy, the surgical removal of the gallbladder, is a commonly performed
procedure worldwide, primarily indicated for the treatment of conditions such as symptomatic
gallstones, acute cholecystitis, and other gallbladder-related diseases. The gallbladder's primary
function is to store and concentrate bile, which is produced by the liver and released into the small
intestine to aid in the digestion and absorption of fats. When the gallbladder is removed, bile no
longer has a reservoir for storage, leading to a continuous, unregulated release of bile directly into
the small intestine. This can disrupt the normal processes of fat digestion and absorption and lead to
various gastrointestinal disturbances.

While cholecystectomy is often highly effective in alleviating the symptoms associated with
gallbladder disease, such as pain and nausea, some patients experience persistent or new
gastrointestinal symptoms after the procedure. These symptoms are collectively referred to as post-
cholecystectomy syndrome (PCS), a condition that encompasses a range of gastrointestinal issues
that may occur months or even years after gallbladder removal. PCS can manifest in different forms,
including abdominal pain, bloating, diarrhea, dyspepsia, heartburn, and, in some cases, nausea and
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vomiting. The symptoms can be distressing and significantly impact the quality of life, making it
essential to understand the underlying mechanisms responsible for these persistent symptoms. Post-
cholecystectomy syndrome occurs due to various physiological changes in the digestive system
following gallbladder removal. The most notable change is the continuous flow of bile into the small
intestine, which can lead to bile acid diarrhea, bile reflux, and alterations in gastrointestinal motility.
These changes disrupt the normal balance of digestion and contribute to the manifestation of
symptoms. Additionally, dysfunction of the sphincter of Oddi, a muscular valve that controls bile
and pancreatic secretions into the duodenum, can lead to further complications. Given that the
pathophysiology of PCS is multifactorial, understanding these mechanisms is crucial for the
development of targeted therapies to manage and alleviate symptoms.

This article aims to explore the clinical processes and changes that occur in the gastrointestinal tract
as part of post-cholecystectomy syndrome. By reviewing existing literature and clinical findings, we
seek to provide a comprehensive understanding of the mechanisms involved, identify common
clinical manifestations, and discuss current management strategies. The ultimate goal is to improve
patient outcomes by informing clinical practice and providing evidence-based approaches to
managing post-cholecystectomy syndrome effectively.

Literature review

Post-cholecystectomy syndrome (PCS) has been extensively studied over the years as researchers
seek to understand the causes and pathophysiology of the gastrointestinal disturbances observed in
patients after gallbladder removal. While the majority of patients experience relief from the initial
symptoms that led to the cholecystectomy, a subset of individuals develop persistent or new
gastrointestinal symptoms, collectively known as PCS. These symptoms can range from mild
discomfort to severe disruptions in daily activities, and various mechanisms have been proposed to
explain these clinical outcomes. The literature suggests that alterations in bile flow, bile acid
metabolism, gastrointestinal motility, and sphincter function contribute to the development of PCS.
One of the most commonly identified causes of post-cholecystectomy diarrhea is the alteration in
bile acid metabolism. The gallbladder’s role in storing and concentrating bile is well-established, but
without it, bile is continuously released into the small intestine. As a result, the amount of bile
entering the intestines can exceed the body's capacity to absorb it, leading to bile acid malabsorption
and diarrhea. Research by Humes et al. (2009) highlighted the fact that, in the absence of the
gallbladder, excess bile acids can accumulate in the colon, contributing to increased fluid secretion
and accelerated colonic transit, which ultimately results in diarrhea. Their findings suggest that
patients without a gallbladder may experience significant changes in bile acid metabolism,
increasing the risk of developing diarrhea post-surgery [1].

Further studies, such as those by Lacy et al. (2010), have shown that bile acid diarrhea occurs in a
substantial percentage of cholecystectomy patients. They propose that alterations in the
enterohepatic circulation, particularly the diminished reabsorption of bile acids in the ileum, are
central to the pathophysiology of bile acid diarrhea in these patients. As bile acids reach the colon in
excess, they induce water and electrolyte secretion, which contributes to the characteristic watery
diarrhea seen in PCS [2].

Another important factor contributing to PCS is bile reflux into the stomach and esophagus, which
occurs when bile is released uncontrollably into the upper gastrointestinal tract. Bile reflux is
believed to occur as a result of the removal of the gallbladder, which alters the physiological control
of bile secretion into the duodenum. Bile that is continuously secreted into the small intestine may,
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in some cases, flow back into the stomach, causing a condition known as alkaline reflux gastritis.
Studies by Housset et al. (2013) have shown that post-cholecystectomy patients may experience bile
reflux, which leads to symptoms such as nausea, abdominal pain, and heartburn. This phenomenon
has been linked to the persistence of gastric symptoms in individuals who have undergone
cholecystectomy, and it may also contribute to the development of gastritis and duodenitis in certain
cases [3]. Bile reflux is often associated with duodenogastric reflux, where bile from the duodenum
flows back into the stomach, irritating the gastric mucosa. This irritation can lead to symptoms of
dyspepsia and bloating, which are commonly reported by patients suffering from PCS. According to
a study by Lo et al. (2009), patients who experience bile reflux after cholecystectomy may be at an
increased risk for long-term gastrointestinal discomfort, including persistent indigestion and upper
abdominal pain [4].

The sphincter of Oddi is a muscular valve located at the junction of the bile duct and the duodenum.
Its primary role is to regulate the flow of bile and pancreatic secretions into the small intestine.
Dysfunction of the sphincter of Oddi (SOD) is another well-documented cause of post-
cholecystectomy symptoms. After gallbladder removal, the sphincter may become hypersensitive or
develop irregular motility patterns, which can lead to intermittent obstruction of bile flow and the
development of postprandial pain. This phenomenon is thought to contribute to the abdominal
discomfort and bloating often seen in PCS patients. Pera et al. (2007) demonstrated that SOD is
more common in patients who have undergone cholecystectomy and is characterized by a range of
symptoms, including postprandial pain, nausea, and bloating. Their study showed that dysfunction
of the sphincter of Oddi could lead to impaired bile flow and increased intra-duodenal pressure,
resulting in discomfort and indigestion. In some cases, SOD has been linked to pancreatitis, further
complicating the clinical picture for post-cholecystectomy patients [5].

Analysis and Results

Post-cholecystectomy syndrome is observed in approximately 10-40% of patients after gallbladder
removal. The symptoms of PCS include abdominal pain, bloating, dyspepsia, diarrhea, nausea, and
even symptoms resembling irritable bowel syndrome (IBS) or gastroesophageal reflux disease
(GERD). While some studies report that the incidence of these symptoms is higher in the first few
months following surgery, they can persist for years in certain individuals. One study indicated that
up to 30% of cholecystectomy patients reported significant gastrointestinal disturbances six months
after the procedure, with diarrhea and dyspepsia being the most prevalent. Moreover, patients who
experience symptoms of bile acid diarrhea post-surgery have been found to have higher bile acid
concentrations in their stool samples, providing a direct link between altered bile metabolism and
PCS symptoms.

Bile Acid Malabsorption and Diarrhea:

Bile acid malabsorption (BAM) is one of the most common causes of diarrhea in post-
cholecystectomy patients. As mentioned earlier, after cholecystectomy, the liver continues to
produce bile, but without the gallbladder’s capacity to store and concentrate it, excess bile is
continuously secreted into the intestines. Studies have identified bile acid diarrhea as a major
clinical manifestation of PCS. They found that patients who developed diarrhea post-
cholecystectomy had significantly higher levels of bile acids in their colons, suggesting that the
unregulated bile secretion could overwhelm the colon’s ability to absorb bile acids properly. This
leads to water and electrolyte secretion, causing diarrhea. Additionally, patients with bile acid
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diarrhea tend to respond well to bile acid sequestrants like cholestyramine, which bind bile acids in
the intestines, alleviating symptoms.

Bile Reflux and Gastric Symptoms:

Bile reflux is another significant contributor to the gastrointestinal symptoms of PCS. Without the
gallbladder's control over bile release, bile can backflow into the stomach and esophagus, leading to
conditions such as alkaline reflux gastritis. This form of reflux can cause severe discomfort,
including nausea, abdominal pain, heartburn, and a sensation of fullness. Clinical studies have
demonstrated that bile reflux can exacerbate or mimic symptoms of gastroesophageal reflux disease
(GERD), with patients reporting significant improvement after bile acid suppression therapy. One
clinical study explored the impact of bile reflux on post-cholecystectomy patients and found that
25% of patients developed bile reflux after surgery. These patients frequently complained of
persistent upper abdominal pain and bloating. The study also noted that bile reflux might worsen
postprandial discomfort and contribute to long-term gastric symptoms, including nausea and
dyspepsia. Additionally, treatment with proton pump inhibitors (PPIs) and bile acid sequestrants in
these patients helped reduce the severity of symptoms, suggesting a link between bile reflux and
post-surgical gastrointestinal disturbances.

Sphincter of Oddi Dysfunction (SOD):

Sphincter of Oddi dysfunction (SOD) is another common clinical finding in patients with PCS.
After gallbladder removal, the sphincter of Oddi, which regulates bile flow into the duodenum, can
become dysfunctional, leading to symptoms of biliary colic and upper abdominal pain. Studies
showed that patients with SOD post-cholecystectomy often present with postprandial pain, bloating,
and discomfort. In these cases, the sphincter may either fail to open at the appropriate time or may
constrict, leading to intermittent obstruction of bile flow. In a cohort study, approximately 15% of
patients who underwent cholecystectomy developed SOD-related symptoms. The study suggested
that a dysfunction of the sphincter could mimic the symptoms of a retained stone or other
obstructive biliary diseases, leading to the misdiagnosis of PCS in some patients. Treatment for
SOD typically involves endoscopic sphincterotomy or the use of muscle relaxants to alleviate the
spasms of the sphincter, which has shown to provide relief in a significant portion of patients with
SOD.

Altered Gastric Motility:

Alterations in gastric motility are another aspect of PCS that have been widely investigated. The
removal of the gallbladder leads to unregulated bile release, which can disrupt the normal
coordination of gastric and intestinal contractions. Studies have shown that post-cholecystectomy
patients often experience delayed gastric emptying, a condition that contributes to symptoms such as
bloating, nausea, and fullness after meals. One study found that the absence of the gallbladder
impairs the feedback mechanisms that coordinate bile release with gastric emptying, resulting in a
slower transit of food and a sensation of fullness in the stomach. Moreover, the study noted that this
delayed gastric emptying could contribute to increased gastric acid secretion, leading to further
discomfort and dyspepsia. Treatment for these symptoms often includes prokinetic agents that help
speed up gastric emptying and reduce bloating and discomfort.

Treatment Approaches:
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The management of PCS remains a clinical challenge due to the varied and complex nature of the
symptoms. Several treatment strategies have been explored, including bile acid sequestrants (e.g.,
cholestyramine), proton pump inhibitors (PPIs), and prokinetic agents. In patients with bile acid
diarrhea, bile acid sequestrants have been shown to be particularly effective, as they bind excess bile
acids and prevent them from irritating the colon. For bile reflux and gastric symptoms, PPIs and
antacids have been employed with some success to reduce gastric acid secretion and protect the
gastric mucosa. In cases of sphincter of Oddi dysfunction, endoscopic sphincterotomy or the use of
sphincter relaxants has shown to provide significant relief from symptoms.

Conclusion

Post-cholecystectomy syndrome (PCS) remains a complex and multifactorial condition that affects a
significant portion of patients after gallbladder removal. The clinical manifestations of PCS,
including abdominal pain, bloating, diarrhea, nausea, and indigestion, result from several
physiological changes, such as bile acid malabsorption, bile reflux, sphincter of Oddi dysfunction,
and altered gastric motility. Although these symptoms can have a profound impact on the patient's
quality of life, they are often underrecognized or misdiagnosed, as they can resemble other
gastrointestinal disorders like IBS and GERD. Current treatments for PCS are primarily
symptomatic and include bile acid sequestrants, proton pump inhibitors, prokinetic agents, and
sometimes endoscopic interventions. However, the effectiveness of these treatments varies among
individuals, highlighting the need for personalized approaches based on the specific underlying
mechanisms in each patient. Furthermore, continued research into the pathophysiology of PCS and
the development of novel therapeutic strategies will be crucial for improving patient outcomes. With
better understanding and tailored treatments, it is possible to alleviate the symptoms of PCS and
improve the quality of life for affected individuals.
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