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Abstract

Background: Acute cholecystitis is an inflammatory condition of the gallbladder most commonly resulting from
obstruction of the cystic duct by gallstones, leading to bile stasis, increased intraluminal pressure, ischemia, and
infection. It represents a frequent cause of acute abdominal pain and surgical admission, particularly among adults
with metabolic and hormonal risk factors. The condition may also occur without gallstones in critically ill patients due
to impaired gallbladder emptying and systemic illness.

Aim and Methods: The aim of this review is to provide a comprehensive overview of acute cholecystitis with
emphasis on clinical assessment, early recognition, and interprofessional management relevant to emergency and
nursing practice. A structured narrative review approach was used to synthesize evidence from established clinical
literature addressing epidemiology, pathophysiology, diagnosis, complications, and treatment strategies.

Results: Findings indicate that diagnosis relies on integration of clinical presentation, laboratory abnormalities such
as leukocytosis and liver enzyme elevation, and imaging modalities including ultrasound, computed tomography, and
hepatobiliary scintigraphy. Early laparoscopic cholecystectomy remains the definitive treatment and is associated with
reduced morbidity and mortality when performed within 72 hours of symptom onset. Conservative management and
percutaneous interventions are reserved for high-risk or unstable patients. Delayed or untreated disease is associated
with severe complications, including gallbladder perforation, abscess formation, and sepsis.

Conclusion: In conclusion, acute cholecystitis requires timely diagnosis and coordinated multidisciplinary
management to optimize outcomes. Early surgical intervention significantly improves prognosis and reduces
complications.
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Introduction

Acute cholecystitis is an acute inflammatory condition of the gallbladder that most commonly results from obstruction
of the cystic duct by gallstones. This obstruction leads to bile stasis, increased intraluminal pressure, and subsequent
inflammatory changes within the gallbladder wall. In some clinical situations, the condition develops in the absence
of gallstones, particularly in critically ill patients, where impaired gallbladder emptying secondary to cholestasis,
prolonged fasting, or systemic illness contributes to inflammation and ischemic injury. These pathophysiological
mechanisms highlight the multifactorial nature of the disease process and its association with both mechanical
obstruction and systemic physiological stress.[1] Acute cholecystitis may present as part of a broader spectrum of
gallbladder disease that includes both acute and chronic forms. The acute form is characterized by sudden onset
inflammation with distinct clinical manifestations, whereas chronic cholecystitis typically results from repeated
episodes of inflammation leading to gallbladder wall fibrosis and functional impairment. Although both males and
females can be affected, epidemiological data consistently show a higher prevalence in females, which is often linked
to hormonal influences, pregnancy, and metabolic factors that increase gallstone formation risk.

Clinically, acute cholecystitis presents with a constellation of symptoms that may include right upper quadrant
abdominal pain, fever, nausea, and vomiting. However, the diagnosis can be challenging due to symptom overlap with
several other conditions. Differential diagnoses such as peptic ulcer disease, irritable bowel syndrome, pancreatitis,
and even cardiac ischemia can mimic its presentation, particularly in older patients or those with atypical
symptoms.[2][3][4] This overlap necessitates careful clinical evaluation supported by laboratory testing and imaging
studies to establish an accurate diagnosis and guide timely management. Early recognition and appropriate treatment
are essential to prevent complications such as gallbladder perforation, empyema, or systemic infection. Management
strategies vary depending on disease severity and patient stability, ranging from conservative medical therapy with
antibiotics and supportive care to definitive surgical intervention, most commonly laparoscopic cholecystectomy. This
dual approach reflects the importance of individualized care in optimizing patient outcomes in acute gallbladder
inflammation.

Etiology

Acute cholecystitis most commonly arises from obstruction of the cystic duct, which disrupts normal bile flow and
initiates a cascade of inflammatory and ischemic changes within the gallbladder. Under physiological conditions, bile
is produced continuously by the liver and transported through the hepatic ducts into the gallbladder via the cystic duct.
The gallbladder functions as a reservoir, concentrating bile and releasing it into the duodenum through the common
bile duct and ampulla of Vater. This process is tightly regulated by cholecystokinin (CCK), a hormone released after
ingestion of fatty meals that stimulates gallbladder contraction and coordinated bile delivery to support lipid digestion
and absorption.[5] Pathological disruption of this system occurs when bile homeostasis is altered. Factors such as bile
stasis, increased hepatic secretion of cholesterol and lipids, impaired gallbladder emptying, and abnormal nucleation
of cholesterol crystals contribute to gallstone formation. Over time, these changes promote supersaturation and
precipitation of bile constituents, leading to stone development. When a gallstone becomes lodged in the cystic duct,
bile outflow is obstructed, resulting in increased intraluminal pressure within the gallbladder. This condition initially
presents as biliary colic, characterized by episodic pain in the right upper quadrant or epigastric region. Persistent
obstruction leads to progression into acute calculous cholecystitis. This occurs when inflammation becomes sustained,
typically when symptoms persist beyond six hours. Continued bile retention causes gallbladder distention, venous
congestion, and compromised lymphatic drainage, all of which contribute to progressive inflammatory injury. The
majority of cases, approximately 95%, are associated with gallstones, confirming their central role in disease
pathogenesis.[ 8]

In contrast, acute acalculous cholecystitis occurs in the absence of gallstones and is more commonly seen in critically
ill patients. It is frequently associated with conditions such as sepsis, trauma, burns, or prolonged dependence on total
parenteral nutrition (TPN).[6][7] In these cases, gallbladder stasis and ischemia play a dominant role rather than
mechanical obstruction. Reduced perfusion and bile stasis promote mucosal injury and inflammation, even without
calculi. Regardless of etiology, sustained obstruction or stasis increases intraluminal pressure, which in turn elevates
transmural pressure and impairs microvascular perfusion. This ischemic environment predisposes the gallbladder wall
to necrosis and, if untreated, gangrene. Gangrenous transformation significantly increases susceptibility to secondary
infection, particularly by gas-forming organisms, leading to emphysematous cholecystitis. These advanced stages
carry a high risk of perforation, which can result in biliary peritonitis and severe systemic infection, markedly
increasing morbidity and mortality. Importantly, while gallstones are common in the general population, most remain
asymptomatic. Evidence indicates that only a minority, approximately 20% over 20 years, progress to symptomatic
disease, which supports conservative management in asymptomatic individuals without indication for prophylactic
surgery.[9]
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Epidemiology

Acute cholecystitis shows a clear epidemiological pattern linked to demographic, metabolic, and genetic risk factors
that influence gallstone formation and subsequent biliary obstruction. The condition is more frequently observed in
women, particularly during reproductive age, suggesting a strong hormonal influence on cholesterol metabolism and
bile composition. Elevated estrogen levels increase cholesterol saturation in bile, while progesterone reduces
gallbladder motility, both contributing to stone formation and increasing susceptibility to gallbladder inflammation.
Obesity represents another major risk factor. Excess body weight alters lipid metabolism and increases cholesterol
secretion into bile, which promotes supersaturation and crystal formation. Patients in their fourth decade of life are
particularly affected, reflecting cumulative exposure to metabolic risk factors over time. Rapid weight loss, especially
following bariatric surgery or restrictive diets, also increases risk due to enhanced cholesterol mobilization and
gallbladder stasis. Similarly, acute systemic illnesses can impair gallbladder emptying, increasing the likelihood of
bile retention and inflammation. Pregnancy is an additional high-risk state due to hormonal changes that reduce
gallbladder contractility and alter bile composition. These physiological adaptations, while normal during pregnancy,
create conditions favorable for sludge formation and gallstone development. Genetic predisposition also plays an
important role in disease epidemiology. A family history of gallstones increases individual susceptibility, indicating
inherited factors that influence cholesterol metabolism and biliary physiology. This genetic contribution interacts with
environmental and metabolic factors to determine overall risk. Certain hematological disorders further contribute to
disease development. Conditions associated with increased red blood cell breakdown, such as sickle cell disease, lead
to excess bilirubin production. This excess bilirubin precipitates in bile, forming pigment stones rather than cholesterol
stones. Patients with such conditions have a significantly increased risk of developing gallstones and subsequent acute
cholecystitis due to chronic biliary obstruction and inflammation. Overall, the epidemiology of acute cholecystitis
reflects a multifactorial process involving hormonal, metabolic, genetic, and hematological influences that collectively
determine disease susceptibility and clinical distribution across populations.

Pathophysiology

Acute cholecystitis develops through a sequence of mechanical obstruction, bile stasis, vascular compromise, and
inflammatory injury. The initiating event is most often occlusion of the cystic duct or failure of effective gallbladder
emptying. When bile cannot drain properly, it accumulates within the gallbladder lumen, leading to progressive
distension and increased intraluminal pressure. This rising pressure compresses the gallbladder wall microcirculation,
resulting in reduced venous and lymphatic outflow and subsequent ischemia of the mucosal and muscular layers.
Ischemic injury triggers an inflammatory cascade characterized by mucosal damage, edema, and leukocyte infiltration.
At the same time, bile stasis promotes bacterial proliferation, particularly enteric organisms that ascend from the
duodenum. The combination of chemical irritation from concentrated bile and bacterial infection amplifies local
inflammation and accelerates tissue injury. If this process persists, it can lead to necrosis of the gallbladder wall,
gangrene, and eventual perforation, which may result in biliary peritonitis, systemic infection, and sepsis. Gallstones
play a central role in most cases. These stones are primarily composed of cholesterol or bilirubinate and form when
bile composition becomes imbalanced. Cholesterol stones develop when bile becomes supersaturated with cholesterol,
often due to metabolic abnormalities that increase hepatic cholesterol secretion. Pigment stones are more commonly
associated with conditions that increase bilirubin turnover, such as hemolytic disorders. In diseases like sickle cell
disease, chronic hemolysis elevates unconjugated bilirubin levels, increasing the likelihood of pigment stone
formation and subsequent biliary obstruction.[11]

Other metabolic and endocrine conditions also contribute to gallstone formation. Hyperparathyroidism, for example,
leads to elevated serum calcium levels, which can promote calcium-based stone formation within the biliary system.
Pregnancy represents another important risk state due to elevated progesterone levels, which reduce gallbladder
contractility and delay emptying, thereby encouraging bile stasis and stone formation. Mechanical obstruction from
external sources, such as neoplasms or biliary strictures, can further disrupt bile flow. Persistent obstruction maintains
a stagnant biliary environment, promoting crystallization and stone growth while simultaneously increasing the risk
of inflammatory activation. Overall, the pathophysiology of acute cholecystitis reflects a dynamic interaction between
obstruction, bile composition abnormalities, infection, and ischemic injury, all converging to produce progressive
gallbladder inflammation and potential systemic complications.

Histopathology

Acute cholecystitis demonstrates characteristic histopathological changes that evolve with disease progression and
reflect the underlying inflammatory and ischemic processes affecting the gallbladder wall. In the early stage of the
disease, microscopic examination typically reveals marked vascular congestion within the gallbladder wall,
accompanied by interstitial edema. These changes are primarily the result of increased intraluminal pressure following
cystic duct obstruction, which impairs venous and lymphatic drainage. The mucosa may show early signs of epithelial
injury, while inflammatory cell infiltration begins to develop. As the condition progresses, the inflammatory response
becomes more pronounced. Chronic inflammatory cells, including lymphocytes and macrophages, may be observed
within the gallbladder wall, indicating sustained tissue injury. Fibrotic changes can also develop over time, reflecting
ongoing repair and remodeling processes in response to persistent inflammation. This stage may show thickening of
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the gallbladder wall and partial loss of normal mucosal architecture. In more severe or advanced cases, the
histopathological findings may progress to gangrenous cholecystitis. This stage is characterized by extensive tissue
necrosis, hemorrhage, and destruction of the gallbladder wall. The loss of vascular supply due to sustained ischemia
leads to full-thickness necrosis, significantly increasing the risk of perforation. In cases where perforation occurs,
histology may reveal rupture of the gallbladder wall with surrounding inflammatory exudate and possible involvement
of adjacent hepatic or peritoneal structures. Overall, the histopathological spectrum of acute cholecystitis reflects a
continuum from early vascular congestion and edema to chronic inflammation, fibrosis, and ultimately necrosis and
gangrene in severe untreated cases [11].

History and Physical

The clinical presentation of Acute cholecystitis and chronic cholecystitis reflects the degree and duration of gallbladder
inflammation. A thorough history and focused physical examination are essential for distinguishing between acute and
chronic disease and for differentiating gallbladder pathology from other gastrointestinal, hepatobiliary, and
cardiovascular disorders. Chronic cholecystitis typically develops gradually and is characterized by recurrent episodes
of right upper quadrant abdominal pain that progressively worsen over time. Patients frequently report associated
symptoms such as abdominal bloating, nausea, vomiting, dyspepsia, and intolerance to certain foods, particularly fatty,
greasy, or spicy meals. Pain often occurs after eating and may persist for several hours before subsiding. In many
cases, discomfort radiates to the right shoulder, scapular region, or mid-back due to shared neural pathways between
the gallbladder and adjacent structures. Because symptoms may be intermittent and relatively mild during the early
stages, diagnosis is often delayed, with some individuals experiencing recurrent episodes for years before definitive
evaluation and treatment. Acute cholecystitis presents with a similar symptom profile but is generally more severe and
persistent. Patients commonly experience sudden onset of intense right upper quadrant pain, often following the
consumption of a high-fat meal that stimulates gallbladder contraction against an obstructed cystic duct. The pain is
typically continuous rather than episodic and may be accompanied by fever, nausea, vomiting, anorexia, and general
malaise. The severity of symptoms frequently prompts urgent medical evaluation. Physical examination findings are
often highly suggestive of acute gallbladder inflammation. Localized tenderness over the right upper quadrant is a
common finding, and guarding may be present in more severe cases. One of the most characteristic clinical signs is
Murphy's sign, which occurs when deep palpation of the right upper quadrant during inspiration causes sudden
cessation of inspiration due to pain. This finding reflects direct contact between the inflamed gallbladder and the
examiner's hand and is considered a classic indicator of acute cholecystitis. Because upper abdominal pain may mimic
other conditions, including peptic ulcer disease, pancreatitis, hepatitis, and even cardiac ischemia, careful clinical
assessment is essential. The overlap of symptoms with cardiovascular disorders is particularly important, as some
patients may initially present symptoms suggestive of cardiac disease. Consequently, comprehensive history taking
and physical examination remain fundamental components of accurate diagnosis and appropriate management
[11][12][13].

Evaluation

The diagnosis of Acute cholecystitis requires integration of clinical findings with laboratory and imaging studies to
ensure accurate identification and exclusion of other abdominal pathologies. Clinical assessment remains the
cornerstone of evaluation, but laboratory investigations provide important supportive evidence and help guide further
diagnostic steps. Basic laboratory tests include a complete blood count (CBC) and a comprehensive metabolic panel
(CMP). In chronic cholecystitis, these results may remain within normal ranges, reflecting the intermittent or low-
grade nature of inflammation. In acute cases, however, leukocytosis is commonly observed, indicating an active
inflammatory or infectious process. Liver function tests may also show elevated transaminases and alkaline
phosphatase levels. The presence of hyperbilirubinemia raises clinical suspicion for common bile duct obstruction or
more extensive biliary involvement. Despite these trends, laboratory findings can occasionally be normal even in
clinically significant disease, which highlights the importance of correlating results with imaging and clinical
presentation. Additional laboratory evaluation includes measurement of serum amylase and lipase levels to exclude
pancreatitis, which can present with similar epigastric or right upper quadrant pain. Differentiating between these
conditions is essential because management strategies differ significantly. Imaging plays a central role in confirming
the diagnosis. In emergency settings, computed tomography (CT) is often used as an initial imaging modality due to
its ability to rapidly evaluate abdominal structures. CT findings may include gallbladder distention, wall thickening,
pericholecystic fluid, visible gallstones, and surrounding inflammatory changes. However, abdominal ultrasound
remains the preferred first-line imaging technique due to its high sensitivity for gallstones and lack of radiation
exposure. Ultrasound findings consistent with acute cholecystitis include gallbladder wall thickening greater than 3
mm, presence of gallstones, pericholecystic fluid, and gallbladder distention. When ultrasound and CT results are
inconclusive, a hepatobiliary iminodiacetic acid (HIDA) scan provides functional assessment of gallbladder activity.
Failure of the gallbladder to visualize radiotracer uptake indicates cystic duct obstruction and strongly supports the
diagnosis. In cases without gallstones, the administration of cholecystokinin (CCK) during HIDA scanning can
evaluate gallbladder contractility. A reduced ejection fraction below 35% suggests biliary dyskinesia or functional
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gallbladder disorder. Overall, accurate evaluation depends on combining clinical suspicion with targeted laboratory
testing and stepwise imaging to confirm diagnosis and guide appropriate management [14][15].

Fig. 1: Acute Cholecystitis.

Treatment / Management

The management of Acute cholecystitis is determined by disease severity, patient comorbidities, and overall surgical
risk, with treatment strategies broadly categorized into surgical and non-surgical approaches. Initial management in
all patients typically begins with stabilization measures, including intravenous fluid resuscitation to correct
dehydration and electrolyte imbalance, alongside early administration of broad-spectrum antibiotics targeting gram-
negative organisms and anaerobic bacteria. This early medical optimization is essential to control infection, reduce
systemic inflammatory response, and prepare patients for definitive intervention. For patients who are suitable surgical
candidates, early laparoscopic cholecystectomy during the index hospitalization represents the standard of care. This
approach is strongly supported by clinical evidence demonstrating reduced postoperative complications, shorter
hospital stays, and lower overall morbidity and mortality when compared with delayed surgical intervention.[16][17]
Early removal of the inflamed gallbladder also prevents recurrence and reduces the risk of complications such as
perforation or abscess formation. In circumstances where laparoscopic access is not feasible due to technical
limitations, severe inflammation, or patient-related factors, open cholecystectomy remains an accepted alternative.
Technological advancements have introduced robotic-assisted cholecystectomy as an additional surgical option in
selected centers. Although earlier iterations of robotic systems were associated with concerns regarding bile duct
injury, more recent platforms have demonstrated improved precision and enhanced safety profiles. Current evidence
suggests a reduction in conversion rates to open surgery and a lower incidence of major complications when compared
with conventional laparoscopic techniques, particularly in experienced surgical hands.[18][19][20]

Non-surgical management is reserved primarily for patients with chronic or mild disease who are poor surgical
candidates or those with significant operative risk. Conservative measures include dietary modification, particularly
adherence to a low-fat diet, which may reduce symptom frequency; however, clinical outcomes remain variable.
Pharmacological therapy with ursodeoxycholic acid has been utilized in select cases for gallstone dissolution, although
its overall efficacy is limited and not consistently reliable in achieving complete stone resolution.[21][22][4] In
critically ill or high-risk patients who are unable to undergo surgery, percutaneous cholecystostomy performed under
interventional radiology guidance serves as an important alternative. This procedure may function as a definitive
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treatment in frail or elderly individuals or as a temporary bridge to delayed elective cholecystectomy, typically
performed within four to eight weeks following stabilization.[23] In patients managed conservatively, outpatient
imaging studies may be conducted to evaluate cystic duct patency prior to drain removal; however, recurrence rates
of acute cholecystitis after tube removal can reach approximately 47%, highlighting the limitations of this
approach.[24] Additional minimally invasive options include endoscopic interventions such as cystic duct stenting
and transduodenal gallbladder drainage. These techniques offer promising alternatives for patients who are unfit for
surgery, although their availability remains limited and long-term outcome data are still evolving. Consequently,
individualized treatment planning based on patient risk stratification and multidisciplinary evaluation remains
essential for optimal clinical outcomes.

Differential Diagnosis

Accurate identification of Acute cholecystitis requires careful exclusion of multiple gastrointestinal, hepatobiliary, and
systemic conditions that present with overlapping clinical features. Misinterpretation of symptoms can delay treatment
and increase the risk of complications, making structured differential assessment essential in clinical practice. Biliary
colic represents a transient obstruction of the cystic duct by gallstones without sustained inflammation.
Choledocholithiasis involves gallstones within the common bile duct and may present with jaundice and cholestatic
liver enzyme patterns. Cholangitis is characterized by biliary obstruction with superimposed infection and typically
presents with systemic toxicity, fever, and jaundice. Pancreatitis should also be considered, particularly when
epigastric pain radiates to the back and serum lipase is elevated. Hepatitis may mimic gallbladder disease through
right upper quadrant discomfort and abnormal liver enzymes, but it is usually associated with diffuse hepatic
inflammation rather than localized gallbladder pathology. Upper gastrointestinal disorders such as gastritis, hiatal
hernia, and peptic ulcer disease can present with epigastric pain and dyspeptic symptoms that overlap with gallbladder
inflammation. Appendicitis, especially in atypical presentations, may also produce abdominal pain that requires
differentiation based on localization and progression. Mesenteric ischemia must be considered in high-risk patients
presenting severe abdominal pain disproportionate to physical findings. Small bowel obstruction can similarly mimic
biliary disease through abdominal distension, vomiting, and pain patterns. Clinical differentiation relies on integrating
symptom progression, laboratory abnormalities, and imaging findings to avoid diagnostic error and ensure appropriate
early management [23][24][25][26].

Prognosis

The outcome of Acute cholecystitis is highly dependent on the timing of diagnosis and intervention. Untreated disease
carries a significant risk of severe complications, particularly in older adults and patients with comorbid conditions.
Gallbladder perforation represents a critical complication associated with mortality rates reaching approximately 30%,
reflecting the severity of uncontrolled inflammation and infection.[27] Early surgical management significantly
improves clinical outcomes. Patients who undergo laparoscopic cholecystectomy within 72 hours of symptom onset
demonstrate substantially reduced morbidity and mortality, with reported 30-day morbidity around 6.6% and mortality
approximately 1.1%.[17] Early intervention limits progression to gangrene, perforation, and systemic infection,
thereby improving overall survival and reducing hospital length of stay. Prognosis is generally favorable in
uncomplicated cases when timely treatment is provided, whereas delayed management is strongly associated with
increased complication rates and poorer outcomes.

Complications

Complications of Acute cholecystitis arise from progressive inflammation, infection, and procedural risks.
Intraabdominal abscess formation may occur following localized perforation or uncontrolled infection. Gallbladder
perforation represents a severe complication that can lead to generalized peritonitis and systemic sepsis.
Cholecystoenteric fistulas may develop due to chronic inflammation and erosion into adjacent bowel structures. Other
complications include biloma formation resulting from bile leakage, bile duct injury during surgical intervention, and
hepatic injury due to inflammatory extension. Bowel injury may occur as a procedural complication during
cholecystectomy. Postoperative infection remains a concern, particularly in complicated or delayed cases. Retained
common bile duct stones can result in persistent biliary obstruction and recurrent symptoms. Hemorrhage and bleeding
are additional risks associated with surgical or interventional procedures. These complications highlight the
importance of early diagnosis, careful surgical technique, and close postoperative monitoring to reduce morbidity and
prevent long-term sequelae [24].

Conclusion

Acute cholecystitis remains a common surgical emergency with significant potential for morbidity when diagnosis or
treatment is delayed. The condition arises mainly from cystic duct obstruction, leading to progressive inflammation,
ischemia, and possible gallbladder necrosis. Clinical presentation varies from mild biliary symptoms to severe
systemic infection, requiring careful assessment to avoid misdiagnosis. Imaging and laboratory investigations play a
key role in confirming the diagnosis and guiding management decisions. Early recognition and timely intervention
significantly improve outcomes. Laparoscopic cholecystectomy performed within the early phase of admission
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remains the definitive treatment and is associated with lower complication rates and improved survival. Conservative
and interventional approaches are reserved for high-risk or unstable patients. Multidisciplinary collaboration between
emergency physicians, surgeons, radiologists, nurses, and pharmacists is essential to optimize patient care.
Complications such as perforation, abscess formation, and sepsis highlight the importance of rapid clinical decision-
making. With appropriate management, prognosis is generally favorable, emphasizing the value of early diagnosis,
structured evaluation, and evidence-based treatment pathways in reducing disease burden.
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