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Abstract 
Background: Gallbladder disease, including acute cholecystitis (AC) and biliary colic, is a common condition that primarily affects women, 

especially during pregnancy. It is influenced by various factors, including hormonal changes, multiparity, and obesity, which contribute to 
gallstone formation and complications. The prevalence of gallstones varies across regions and populations, with higher rates observed among 

certain ethnic groups and during pregnancy. 

Aim: The aim of this study is to provide an updated overview of gallbladder-related emergencies, including the epidemiology, risk factors, 
pathophysiology, and clinical management, particularly focusing on emergency healthcare professionals, nurses, and clinical pathologists. 

Methods: A review of current literature and clinical data was conducted to analyze the incidence, risk factors, pathogenesis, and clinical 

presentation of gallbladder disease, with a particular emphasis on pregnant women. The role of hormones such as estrogen and progesterone in 

gallstone formation and the effects of insulin resistance were also explored. 

Results: Gallstones are more common in women, particularly during pregnancy, with incidence rates increasing with multiparity and obesity. 

Hormonal changes, especially elevated estrogen levels, contribute to gallstone formation, while insulin resistance further exacerbates the risk. 
The study also found that gallbladder disease in pregnancy may remain asymptomatic but can progress to acute cholecystitis, pancreatitis, or 

cholangitis, often requiring surgical intervention. 

Conclusion: Gallbladder disease remains a significant health issue, particularly in pregnant women, and requires prompt diagnosis and 
management. Emergency healthcare professionals, including nurses and clinical pathologists, should be aware of the risk factors and clinical 

manifestations to provide effective care and reduce complications. Preventive measures, including lifestyle changes and careful monitoring in 

high-risk populations, are essential for managing this condition. 
 

Keywords: Gallstones, Acute Cholecystitis, Biliary Colic, Pregnancy, Hormonal Changes, Obesity, Insulin Resistance, Emergency 

Healthcare, Clinical Pathology.  

 

Introduction: 

Acute Cholecystitis/Biliary Colic 

Friedrich Daniel von Recklinghausen (1833–1910) discovered that 90% of women with gallstones had experienced 

at least one pregnancy. Later, Ludwig Georg Courvoisier (1843–1918), through autopsy studies, demonstrated that gallstones 

were three times more common in women than men, implicating pregnancy as a major risk factor for cholelithiasis [1]. The 

prevalence of gallbladder disease varies widely across populations and geographic regions. William Mayo highlighted that 

gallstones occur three times more frequently in women than men [2]. In the United States, approximately 10–15% of adults 

have gallstones, with notable variations by ethnicity. For instance, 70% of Native American women over 30 develop 

cholelithiasis, while the prevalence is 14% in Mexican American women, compared to 4% in Caucasian women and 5% in 

Black women [3]. Chilean and Latin American women are at particularly high risk, with prevalence rates of up to 50% in some 

regions [5]. In Mexico, gallstone prevalence reaches 14.3%, increasing with age to 25% by age 60 and 33% by age 70 [6]. 

Gallstone-related complications are the second most common non-gynecologic conditions requiring surgery during pregnancy. 

The incidence of gallbladder disease during pregnancy ranges from 0.05–0.3% [7–12]. Asymptomatic gallstones are observed 
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in 2.5–10% of pregnancies and 12% during the early puerperium, compared to 1.3% in non-pregnant women [4, 13–15]. 

Approximately 60–69% of pregnant women with gallstones remain asymptomatic [4, 14]. Acute cholecystitis (AC) occurs at a 

rate of 1/1,000–1/10,000 pregnancies [16–20], and about 40% of pregnant women with symptomatic cholelithiasis require 

cholecystectomy during pregnancy [21–23]. Postpartum, 0.8% of women with gallbladder disease undergo cholecystectomy 

within the first year, with over 32,000 young women in the U.S. requiring this procedure annually [24, 25]. Notably, 81% of 

women with gallbladder disease symptoms experienced their first attack within one year of pregnancy [26]. In Saudi Arabia, 

the incidence of gallbladder disease during pregnancy is higher (0.39%), attributed to frequent pregnancies and genetic 

predisposition, as 7.5% of pregnant women harbor silent gallstones compared to 3.5% in Western countries [27]. The 

distribution of surgical gallstone disease during pregnancy includes biliary colic and AC (62.7–86.3%), biliary acute pancreatitis 

(3–25.4%), choledocholithiasis (6.8–7.0%), and acute cholangitis (2.6–5%) [22, 29, 30]. 

 

Risk Factors 

Biliary sludge, characterized as a mixture of cholesterol granules and calcium bilirubinate crystals within viscous bile, 

is the precursor to gallstone formation and the earliest identifiable stage of lithogenesis [34]. During pregnancy, biliary sludge 

forms in 11–31% of women, while gallstones develop in 2–6% [4, 35–37]. Postpartum resolution of sludge occurs in 61% of 

cases, and gallstones resolve in 28% [37]. The accuracy of ultrasound for detecting microscopic sludge is limited to 50–60% 

[24]. Multiparity is a significant risk factor for gallstone formation due to hormonal changes during pregnancy [35, 38]. The 

prevalence of gallbladder disease increases from 1.3% in nulliparous women to 12.2% in multiparous women [39]. The risk of 

gallbladder disease rises with the number of pregnancies and decreases slightly with breastfeeding due to reduced estrogen 

levels [43, 44]. However, other hormonal changes associated with lactation may also contribute to this protective effect. Early 

marriage and frequent pregnancies until menopause further elevate the risk [31, 47]. Obesity and insulin resistance significantly 

increase the risk of gallbladder disease during pregnancy, with obese women (BMI ≥30 kg/m²) exhibiting a higher incidence of 

sludge and stones (2.3% vs. 0.4% in non-obese women) [7, 24, 50]. Insulin resistance associated with higher BMI contributes 

to gallstone formation [51–57]. Bariatric surgery also increases the risk, with symptomatic cholelithiasis reported in up to 15% 

of cases post-surgery, depending on the procedure type [60, 61]. 

 

Gallbladder Volume and Function 

Gallstone and biliary sludge formation during pregnancy is closely associated with increased fasting gallbladder 

volume [62] and elevated postprandial gallbladder volume [63, 64]. Another contributory factor is impaired gallbladder motility, 

which has been implicated in the pathogenesis of gallstone and biliary sludge formation [65, 66]. Studies involving healthy 

pregnant women have demonstrated a direct correlation between gallbladder hypomotility and the development of gallstones 

and biliary sludge [35]. 

 

Pathogenesis 

Estrogen and Progesterone:  

Cholesterol gallstones are significantly more prevalent in women than men, with this disparity becoming evident from 

puberty and persisting throughout the childbearing years [5, 67]. Pregnancy induces various physiological changes, including 

an increased proportion of colic acid, heightened cholesterol secretion, enlarged bile acid pool size, reduced enterohepatic 

circulation, and diminished levels of chenodeoxycholic acid [68]. Progesterone, known for its smooth muscle relaxation 

properties, reduces gallbladder motility, thereby slowing gallbladder emptying and promoting bile stasis [69, 70]. This hormone 

also suppresses bile acid secretion, heightening the risk of cholelithiasis and acute cholecystitis (AC) [71]. Ultrasound findings 

in pregnant women reveal reduced gallbladder emptying rates alongside increased fasting and residual gallbladder volumes 

during the second and third trimesters. Additionally, incomplete postprandial gallbladder emptying is prevalent during 

pregnancy [63, 66, 72]. Estrogen plays a pivotal role in cholesterol gallstone formation by enhancing hepatic secretion of biliary 

cholesterol, which increases bile cholesterol saturation [73-76]. Elevated estrogen levels significantly activate 3-hydroxy-3-

methylglutaryl coenzyme A (HMG-CoA) reductase, a critical enzyme in hepatic cholesterol biosynthesis, even under conditions 

of high dietary cholesterol [76, 77]. Furthermore, estrogen augments dietary cholesterol absorption and facilitates its conversion 

into supersaturated bile, predisposing to cholesterol precipitation and gallstone formation [77, 78]. Consequently, yellow 

cholesterol stones are the most prevalent type during pregnancy [5, 24]. Estrogen also induces gallbladder and sphincter of Oddi 

hypomotility [79, 80]. As plasma estrogen levels rise progressively during pregnancy, the risk of gallstone formation peaks in 

the third trimester. Estrogen reduces plasma low-density lipoprotein (LDL) cholesterol and increases high-density lipoprotein 

(HDL) cholesterol by upregulating hepatic LDL receptor expression, which accelerates LDL clearance and boosts biliary 

cholesterol secretion. This process contributes to increased hepatic output of biliary cholesterol derived from plasma lipoproteins 

[81, 82]. Notably, there is a high dissolution rate of gallstones and biliary sludge postpartum, with resolution rates ranging from 

15–28% for gallstones and 39–68% for biliary sludge within the first month after delivery [37, 86]. Spontaneous gallstone 

resolution is more frequent in older women, where reduced gallbladder contractility leads to lithogenic bile dissolution. 

Conversely, younger postpartum women experience acute pancreatitis (AP) due to gallstones, as gallbladder contraction 

resumes as early as two weeks postpartum, expelling smaller gallstones [64]. 

 

Insulin 

Insulin resistance plays a significant role in gallstone formation, although its exact mechanisms remain unclear. 

Cholesterol, the principal component of gallstones during pregnancy, forms due to various pathogenic factors, including hepatic 

bile supersaturation with cholesterol and impaired gallbladder motility. Hyperinsulinemia, characteristic of insulin resistance, 

stimulates cholesterol synthesis through HMG-CoA reductase [87] and enhances hepatic LDL cholesterol uptake [88]. 

Furthermore, insulin resistance is associated with reduced serum HDL cholesterol levels, a known contributor to gallstone risk 
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[89]. Insulin administration in diabetes mellitus (DM) has been shown to elevate biliary cholesterol saturation [90]. Patients 

with type II DM exhibit higher biliary cholesterol saturation compared to controls [91, 92]. Insulin inhibits both basal and 

cholecystokinin (CCK)-stimulated gallbladder motility, frequently causing gallbladder dysmotility in type II DM [93, 94]. 

Animal studies indicate that non-obese diabetic mice experience decreased gallbladder contractility and accelerated cholesterol 

crystal formation [95]. 

 

 
Figure 1: Gallstone and Estrogen Hormones.  

 

Similarly, gallbladder contractility inversely correlates with glucose and insulin levels in obese animals [96]. In non-

obese, non-diabetic humans, insulin resistance is linked to gallbladder dysmotility, potentially leading to gallbladder sludge and 

stone formation by impairing gallbladder motility or altering biliary lipid secretion [97]. Insulin resistance may act as a proxy 

for other unidentified pathophysiological mechanisms contributing to gallstone development [58]. Diabetic individuals exhibit 

increased cholesterol saturation indices in bile compared to non-diabetics [98], along with larger fasting gallbladder volumes 

and reduced motility in non-insulin-dependent DM patients [99, 100]. Hyperinsulinemia, a hallmark of non-insulin-dependent 

DM, is associated with an increased prevalence of gallbladder disease [51, 53, 54]. Both hyperglycemia and euglycemic 

hyperinsulinemia inhibit CCK-stimulated gallbladder motility [93]. Insulin may influence gallbladder function by regulating 

the Na⁺-K⁺ pump, which impacts ionic and osmotic homeostasis in smooth muscle cells, including gallbladder myocytes [101]. 

Decreased Na⁺-K⁺ pump activity elevates intracellular Na⁺, triggering Na⁺-Ca²⁺ exchange and increasing intracellular calcium. 

This calcium elevation affects smooth muscle tone and neurotransmitter release. Additionally, gallbladder myocytes from obese 

diabetic mice demonstrate reduced responsiveness to CCK [102]. Insulin resistance or DM may alter acetylcholine or CCK 

receptor density or sensitivity and interfere with neurotransmitter receptor interactions. Advanced glycation end products 

formed via non-enzymatic sugar-protein reactions cause covalent cross-linking in collagen and protein matrices [103]. Such 

cross-linking stiffens the gallbladder wall, impairing contraction and potentially hindering CCK diffusion through vascular 

basement membranes, limiting its interaction with neural or myocyte receptors. 

 

Diabetes Mellitus, Obesity, and Bariatric Surgery 

Gallbladder dynamics differ between obese and lean individuals, potentially due to variations in serum and gallbladder 

wall lipid content [104]. Elevated smooth muscle cell cholesterol-to-phospholipid ratios in obese individuals reduce membrane 

fluidity, impairing gallbladder function. Moreover, rapid weight loss following bariatric surgery exacerbates gallstone risk 

through impaired gastric emptying and increased bile stasis [105, 106]. Women of reproductive age who undergo laparoscopic 

sleeve gastrectomy experience a fourfold increased risk of cholecystectomy during pregnancy, with over one-fourth undergoing 

the procedure post-surgery [61]. Lower gestational weight gain is a significant factor associated with cholecystectomy following 

laparoscopic sleeve gastrectomy [61]. Prophylactic ursodeoxycholic acid administration and rigorous postoperative monitoring 

are recommended for these patients. 
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Other Factors 

Pregnancy-associated hormonal changes, including a 50% increase in bile acid pool size and steroid-induced 

cholesterol secretion, contribute to gallstone development. Additionally, the replacement of deoxycholic and chenodeoxycholic 

acids with cholic acid, combined with gallbladder enlargement and reduced motility, further promotes biliary stone formation 

[26]. 

Clinical Presentation 

The association between gallstones and pregnancy has been recognized for over a century, with William Mayo in 

1911 identifying that asymptomatic gallstones may become symptomatic during gestation [2]. The symptoms of gallstone 

disease in pregnant women mirror those experienced by nonpregnant individuals [4, 107]. Typically, biliary pain manifests as 

sharp discomfort in the right upper quadrant or mid-epigastric area, often intensifying in severity. This pain, known as biliary 

colic, arises suddenly and may radiate to the interscapular region, the right scapular angle, or the right shoulder. Precipitating 

factors include consumption of fatty meals or large meals following fasting. A distinct diurnal pattern is noted, with pain peaking 

near midnight. Approximately half of patients experience nausea and vomiting during colic episodes, and 70–80% report a 

history of gallstones, colic attacks, or intolerance to fatty foods [16]. Escalating severity of pain, fever, or chills (rigors) often 

signifies complications such as acute cholecystitis (AC), acute pancreatitis (AP), or cholangitis. Persistent jaundice is indicative 

of common bile duct (CBD) stones. 

 

Physical Examination 

Physical examination can reveal several indicative signs: 

• Abdominal tenderness: Tenderness localized to the right upper quadrant, with minimal symptom blunting despite 

the uterine enlargement displacing the gallbladder. 

• Murphy’s sign: Although less frequently elicited in pregnancy, this sign (cessation of inspiration during palpation of 

the gallbladder) suggests AC [108]. 

• Muscle rigidity: Associated with gallbladder perforation and biliary peritonitis, although abdominal wall laxity in 

late pregnancy may obscure classic signs of peritonitis [109]. 

• Fever and tachycardia: These symptoms are inconsistently present and become more pronounced in advanced 

disease stages. 

• Other symptoms: Vomiting and dyspepsia may mimic peptic ulcers, while pruritus suggests liver disease or biliary 

obstruction. 

Notably, biliary pain is experienced exclusively by women with preexisting gallstones [37]. 

 

Differential Diagnosis 

Hyperemesis Gravidarum 

Hyperemesis gravidarum is characterized by unrelenting nausea and persistent vomiting, leading to a weight loss 

exceeding 5% of prepregnancy body weight and the presence of ketonuria [110]. Occurring in 0.5–1.5% of pregnancies [110], 

this condition is more frequent among nulliparous women with predisposition to cholelithiasis or cholecystitis [111]. Severe 

dehydration often necessitates hospitalization for intravenous fluid therapy [111]. Symptoms predominantly appear in the first 

trimester and resolve before mid-pregnancy irrespective of treatment. Jaundice, although rare, is not accompanied by abdominal 

pain or fever. Elevated liver enzymes, especially ALT levels exceeding AST, are common, though their frequency is not well-

documented. Abnormal ALT levels may assist in distinguishing hepatitis from drug-induced liver injury when jaundice is 

present. Liver biopsy is typically unnecessary. Hyperthyroidism secondary to this condition is transient and generally requires 

no specific intervention [111]. 

 

Perihepatitis (Fitz-Hugh–Curtis Syndrome) 

Perihepatitis, resulting from early dissemination of Chlamydia trachomatis or gonococcal infections, is frequently 

observed in young women, particularly during the second and third trimesters or postpartum [113]. It manifests as sharp, 

pleuritic pain in the right upper quadrant, occasionally accompanied by nausea or hiccups. Physical findings include tenderness 

under the right costal margin, hepatic friction rub, and fever. A history of recent pelvic infection supports the diagnosis, which 

can be further confirmed by cervical cultures identifying gonococcus and symptomatic improvement following antibiotic 

therapy [113]. 

 

Costal Margin Pain 

Described by Alexander Tietze in 1921, this syndrome involves pain at the costochondral cartilages, likely caused by 

irritation of intercostal nerves rather than synovitis [114]. During pregnancy, costal margin pain is common due to muscular 

stretching. The diagnosis can be confirmed through maneuvers like Carnett’s sign, where abdominal muscle tensing reproduces 

the pain. Diagnostic blocks using long-lasting local anesthetics, such as 0.5% bupivacaine, provide relief. Postpartum 

management may involve a combination of local anesthesia and triamcinolone, with repeated blocks required for persistent 

symptoms. 

 

Diagnosis 

Pregnancy-related jaundice is relatively rare. Although jaundice often resolves spontaneously without intervention, 

its prognosis should not always be considered benign, as it can occasionally signify the onset of acute yellow atrophy of the 

liver, as noted by John Whitridge Williams in 1903. 
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Laboratory Findings 

When biliary colic or acute cholecystitis (AC) is clinically suspected, hospital evaluation is essential. The presence of 

granulocytosis with a left shift typically indicates bacterial infection. Elevated C-reactive protein (CRP) levels above 40 mg/L 

strongly suggest bacterial etiology. In pregnant women, serum bilirubin and transaminase levels may rise similarly to those in 

nonpregnant women. However, serum alkaline phosphatase levels are less reliable due to the natural estrogen-induced elevation, 

which can double during pregnancy. Transient elevations in serum amylase are observed in up to 33% of cases. Additionally, 

postprandial plasma bile acid levels progressively increase throughout pregnancy. 

 

Transabdominal Ultrasound 

Transabdominal ultrasonography (US) achieves a 95–98% success rate in visualizing the gallbladder during 

pregnancy [47, 115, 116]. Patients whose gallbladders are not initially visualized often present with chronic cholecystitis, 

characterized by a contracted gallbladder and thickened walls upon subsequent scans [47]. Gallbladder sludge, noted as bile 

accumulation, is detected in up to 30% of pregnant patients, with similar postpartum prevalence [24]. Early pregnancy US often 

confirms physiological gallbladder expansion and the presence of stones, debris, or bile. The gallbladder of healthy pregnant 

women typically shows decreased emptying rates and increased residual volumes post-emptying. Isolated gallstones are 

classified as biliary colic. Diagnostic US criteria for AC include gallbladder calculi, wall thickening exceeding 3 mm, 

pericholecystic fluid, and a positive sonographic Murphy’s sign (localized tenderness under the US probe). For therapeutic 

considerations, common bile duct (CBD) obstruction must be excluded. Diagnostic indicators for CBD obstruction include: 

• CBD diameter exceeding 7 mm, 

• Dilation of intra- and extrahepatic ducts, 

• Gallstones are smaller than the cystic duct diameter. 

 

Suspected urolithiasis-related abdominal pain is better evaluated using US. Although pregnancy-related hydronephrosis 

complicates calculus diagnosis, combining bladder color Doppler US to identify ureteral jets and transvaginal US for detecting 

distal ureter stones enhances diagnostic accuracy [117]. Magnetic resonance cholangiopancreatography (MRCP) is a valuable 

diagnostic tool for distinguishing CBD stones from intrahepatic cholestasis of pregnancy, given their overlapping clinical and 

biochemical profiles [118]. MRCP is particularly useful when transabdominal US reveals dilation of intrahepatic and 

extrahepatic ducts. It also aids in differentiating CBD stones from external compression caused by Mirizzi syndrome. MRCP 

provides superior visualization of the pancreas, pancreatic duct obstructions, and peripancreatic inflammation in biliary acute 

pancreatitis (AP), areas often obscured by bowel gas in US assessments. 

 

Treatment 

Historical Perspective 

In 1890, Robert Barnwell Rhett, Jr. documented a cholecystotomy performed on a pregnant woman, marking a pivotal 

moment in the history of treating biliary disorders during pregnancy. Subsequently, in 1893, Boorse highlighted a case where 

pregnancy exacerbated biliary calculi, and Willien reported a cholecystotomy in the first trimester. By 1895, Vineberg and 

Davis AB contributed cases involving AC during the puerperium and successful cholecystectomy during advanced pregnancy, 

respectively, demonstrating the complexities and potential safety of surgical interventions. Ploger (1910) and Peterson 

extensively documented cases correlating pregnancy with biliary colic and gallstone formation, emphasizing the influence of 

gestation on biliary physiology [122, 31]. Grube's comprehensive findings outlined five pregnancy-induced biliary changes: 

bile stasis, increased bile cholesterol, protein breakdown, epithelial desquamation, and mucosal hyperemia, which, alongside 

bacterial infection, were deemed critical in gallstone pathogenesis [126]. Peterson noted that gallstone complications often 

coincided with critical gestational stages, including late pregnancy and the immediate postpartum period, due to mechanical and 

physiological factors such as uterine pressure and postpartum biliary trauma. These findings were supported by other notable 

researchers like M’Nee and Ashoff, who identified aseptic gallstone formation as a pregnancy-associated phenomenon [127, 

128]. The interplay between pregnancy and gallstone pathology has been linked to both direct physiological effects and 

mechanical changes resulting from gestation. 

 

Conservative Treatment 

Conservative management strategies were traditionally endorsed until 1997 for symptomatic cholelithiasis, with 

current approaches favoring nonoperative measures in 82–92.5% of cases [129, 130, 131]. Medical therapy is frequently 

implemented during early pregnancy to mitigate complications such as premature contractions and fetal demise, emphasizing 

continuous monitoring and hospitalization for high-risk cases. Delayed cholecystectomy until the second trimester has 

historically been practiced to minimize abortion risks, although this may lead to advanced complications like AC, maternal 

malnutrition, and fetal growth impairment [107, 134, 135]. Surgery in the third trimester presents heightened risks, including 

prolonged hospital stays, increased costs, and higher preterm delivery (PTD) rates [137, 138]. Postpartum cholecystectomy 

remains a preferable approach for advanced pregnancy cases, as delaying surgery often results in recurrent symptoms or 

complications postpartum [129, 145]. 

 

Total Parenteral Nutrition 

Total parenteral nutrition (TPN) has been validated as an effective alternative to surgical intervention during the 

second and third trimesters, promoting maternal and fetal health without adverse effects on weight gain or fetal development 

[146, 147]. Essential fatty acids and amino acids provided through TPN support vital organ development in the fetus, with 

peripherally inserted central catheters (PICCs) being a safer and more convenient option compared to central venous catheters 

[148, 149]. Dietary adjustments play a pivotal role in conservative management. A low-fat, cholesterol-minimized diet 
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supplemented with fruits, fibers, and natural remedies like beetroot and apple juice can prevent gallstone formation and support 

bile acid regulation. Specific compounds, such as malic acid in apple juice and betaine in beetroot juice, enhance liver function 

and bile composition, offering therapeutic benefits. Dicyclomine, categorized as FDA class B, may suppress lactation and 

adversely affect nursing infants. Its use in nursing mothers requires careful consideration. Ursodeoxycholic acid, a bile acid 

agent used to dissolve gallstones in nonpregnant patients, lacks established safety and efficacy for gallstone management during 

pregnancy, though it has been utilized for other pregnancy-related liver conditions like intrahepatic cholestasis [150]. In high-

risk pregnant patients or those with recurrent gallbladder colic, percutaneous transhepatic gallbladder aspiration offers a 

temporary management option. This procedure, guided by ultrasound and local anesthesia, involves inserting a pigtail drainage 

tube into the gallbladder to alleviate symptoms. Despite its utility, risks include bile leakage, bile duct injury, abdominal abscess 

formation, necessitating subsequent laparoscopic cholecystectomy (LC). 

 

Operative Treatment 

Early surgical intervention for acute cholecystitis (AC) is strongly advised in the general population [153], as it does 

not elevate the risk of bile duct injury [154, 155]. Early open cholecystectomy (OC), compared to delayed OC, is associated 

with reduced blood loss, shorter operative duration, lower complication rates, and decreased hospitalization time [46]. Similarly, 

laparoscopic cholecystectomy (LC) during the initial hospital admission results in faster recovery, shorter hospital stays, and 

lower overall costs compared to OC [154, 155]. 

According to the Tokyo Guidelines [153], AC severity is categorized into three grades: 

• Mild (Grade I): Early LC is the preferred intervention. 

• Moderate (Grade II): Early cholecystectomy is typically performed, but severe local inflammation necessitates early 

gallbladder drainage (percutaneous or surgical). When early cholecystectomy is impractical, delayed intervention 

coupled with medical management is recommended. 

• Severe (Grade III): Initial management involves addressing organ dysfunction and severe local inflammation 

through gallbladder drainage or cholecystectomy. Elective cholecystectomy may be performed later when clinically 

indicated. 

 

Pregnant Population 

The most frequent indication for biliary surgery during pregnancy is recurrent biliary colic (37–70%), followed by 

AC (20–40%), common bile duct (CBD) stones (7%), and biliary acute pancreatitis (AP) in 3% of cases [22, 135, 156]. Pregnant 

women with biliary AP undergo surgical treatment more often compared to other gallbladder diseases (32.5% vs. 11.9%) [12]. 

Challenges arise in comparing nonoperative and operative management groups. The nonoperative group typically presents with 

complex obstetric issues, such as higher incidences of hypertension, preeclampsia, eclampsia, and gestational diabetes, which 

predispose to worse outcomes. Conversely, operatively managed patients often present with higher disease severity, including 

peritonitis and sepsis. Even after adjusting for these disparities using propensity scores, nonoperative management is associated 

with increased maternal-fetal complications and unplanned readmissions [142, 157]. Recurrence rates following nonoperative 

management vary by trimester, reaching 92% in the first trimester, 64% in the second, and 44% in the third [10, 132, 134, 142, 

156, 158]. Some studies suggest the highest relapse rates occur in the second trimester [130, 159]. Pregnancies experience an 

average of 2–6 relapses, each lasting 5–8 days [10, 30, 130, 132, 158, 160], with increasing severity at each recurrence [130]. 

Despite these risks, most pregnant women in the US with AC are managed nonoperatively, contrary to current guidelines [157]. 

While cholecystectomy during the first trimester carries a heightened risk of maternal and fetal complications compared to the 

second trimester [139–142], some evidence suggests LC can be safely performed in the first trimester without increasing such 

risks, eliminating the need to delay surgery [161]. In advanced pregnancy, conservative management is preferred; however, 

when surgical intervention is essential, LC and OC are performed with comparable frequency [162]. LC reduces the risks of 

spontaneous abortion and premature labor in the first and third trimesters, respectively [133, 163]. Historically, LC was 

predominantly performed postpartum, while OC was preferred during pregnancy [50]. Presently, LC is recognized as a safe 

option even in the third trimester, with over 90% of procedures in the US performed laparoscopically [143, 157]. 

Maternal and neonatal benefits of operative management include: 

• Reduced medication use, hospital stays, and readmissions, 

• Lower rates of severe complications (perforation, biliary sepsis, peritonitis), 

• Reduced incidences of biliary AP, spontaneous abortions, preterm labor (PTL), and preterm delivery (PTD) [132]. 

LC offers superior outcomes compared to OC and is performed significantly earlier in pregnancy [21, 168, 169]. High-volume 

surgeons yield better results in pregnant populations, with conversion rates to OC as low as 13% in Australia [171]. 

 

Contraindications for Laparoscopic Surgery 

Absolute contraindications for laparoscopy include hypovolemic shock, massive bleeding, severe cardiorespiratory 

disease, and uncontrolled coagulopathy [173]. Relative contraindications encompass peritonitis, portal hypertension, extensive 

intra-abdominal adhesions, and advanced third trimester. 

 

Specific Considerations 

• Diabetic Pregnant Patients: Diabetic patients demonstrate higher rates of symptomatic gallstones during pregnancy, 

warranting proactive surgical management to prevent complications. 

• IVF Pregnancies: Increased exposure to female hormones in IVF pregnancies heightens the risk of biliary sludge 

and stones. Limited case studies show favorable outcomes with LC in this subgroup [175, 176]. 
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Surgical Procedures 

• Open Cholecystectomy: Standard techniques emphasize minimal uterine manipulation to reduce PTL risk. 

• Laparoscopic Cholecystectomy: Although earlier recommendations discouraged third-trimester laparoscopy due to 

technical challenges and uterine injury risks, advancements have made LC viable during all trimesters [179]. 

Gallstone-Related Hospitalization During the First Postpartum Year 

Gallbladder disease remains one of the primary non-obstetric reasons for hospitalization within the initial postpartum 

year. A total of 76% of cases were identified as uncomplicated cholelithiasis, 16% as acute pancreatitis (AP), 9% as acute 

cholecystitis (AC), and 8% as cholangitis. Among these, 73% of hospitalized patients underwent cholecystectomy, while 5% 

received endoscopic retrograde cholangiopancreatography (ERCP). Key risk factors for hospitalization included maternal 

ethnicity, age, pre-pregnancy overweight or obesity status, gestational weight gain, and gestational age [7]. 

 

Fetal Outcomes 

Earlier investigations into pregnancy-associated gallbladder disease reported fetal loss rates ranging from 12% to 15% 

[31, 158, 191], escalating to 24% following cholecystectomy [192]. During that era, 10% of pregnancies culminated in 

spontaneous abortion [193]. Non-surgical management exhibited a fetal mortality rate of approximately 7%. Older studies 

indicated a fetal death rate of up to 5.2% post-laparoscopic cholecystectomy (LC) [36, 130, 133, 168, 190], which later declined 

to 2.5% [142] and is now reported at 0% [30, 156, 171]. The association between surgery and adverse outcomes was 

inconclusive due to variable time intervals between surgical intervention and abortion. Notably, cholecystectomy during 

pregnancy does not elevate risks of preterm labor (PTL), fetal complications, or mortality [143, 169, 186, 187, 189]. For AC 

management, LC demonstrates no adverse fetal outcomes [190, 194, 195], with second-trimester biliary colic surgeries yielding 

positive outcomes [171]. These findings underscore the severity of the underlying disease, rather than the surgical intervention, 

as the determinant of fetal prognosis. However, progression to AP significantly elevates fetal loss risk. First-trimester ERCP 

has been linked with heightened rates of preterm delivery (PTD) and low birth weight [171, 196]. 

 

Common Bile Duct Stones and Acute Cholangitis 

Incidence 

Common bile duct (CBD) stones affect 1 in 1,200 pregnancies [197], occurring in 10–12.5% of pregnant individuals 

undergoing cholecystectomy [159, 198], and account for 7% of jaundice cases during pregnancy [9]. Certain studies highlight 

biliary AP as the predominant form, affecting up to 70% of AP cases during pregnancy [199]. Variations in prevalence are 

influenced by etiological differences, including gallstone disease, hypertriglyceridemia, and alcohol consumption. For instance, 

biliary AP incidence was recorded at 1 in 3,300 pregnancies in Dallas, Texas [200], compared to 1 in 1,500 in Southern 

California [199]. 

 

Risk Factors 

Due to limited data, specific risk factors for CBD stones in pregnancy remain unidentified. However, the 

etiopathogenesis mirrors that observed in non-pregnant populations. Most risk factors align with those associated with 

gallbladder stones in pregnancy. 

 

Clinical Presentation 

Pregnant patients with CBD stones exhibit clinical symptoms akin to those in the general population. Typical 

manifestations include abdominal pain, jaundice, nausea, vomiting, and pruritus. Painless jaundice without fever suggests CBD 

stones or periampullary tumors, while painful jaundice accompanied by fever and chills indicates acute cholangitis. AC may 

concurrently develop with CBD stones. The abdominal pain may present as colicky or stabbing, radiating to the right flank, 

scapula, or shoulder. Pain onset is abrupt, with peak intensity reached within 10–20 minutes. The pain is typically steady and 

ranges from moderate to severe. In 50% of cases, pain may exhibit a band-like radiation toward the back. Additional symptoms 

include anorexia, dyspepsia, low-grade fever, tachycardia, and intolerance to fatty foods [200]. Some of these symptoms overlap 

with those of AP, making differential diagnosis essential. Biliary AP presents similarly to AP of other etiologies. 

 

Differential Diagnosis 

Abdominal ultrasound (US) or magnetic resonance cholangiopancreatography (MRCP) is crucial for differential 

diagnosis. Two conditions, intrahepatic cholestasis of pregnancy (ICP) and acute fatty liver of pregnancy (AFLP), warrant 

detailed evaluation for precise diagnosis. 

 

Incidence and Risk Factors 

ICP typically manifests after 25 weeks of gestation and resolves spontaneously postpartum. Its prevalence varies 

significantly across regions [201], with the highest rates reported in Bolivia and Chile, ranging from 11.8% to 27.7% during 

1974–1975 [202]. More recent studies indicate a decline in prevalence to 4.0–6.5% [202, 203]. The condition is more prevalent 

in twin pregnancies [206], winter months [207], and pregnancies following in vitro fertilization (2.7% versus 0.7%) [208]. 

 

Diagnosis 

Pregnant women with biliary acute pancreatitis (AP) often exhibit normal liver function test results. Transaminase 

levels typically remain below five times the upper normal limits in 89% of cases and under three times the upper limits in 80%. 

This phenomenon may result from the placental metabolism of maternal transaminases, which leads to seemingly normal 

maternal enzyme levels [43]. Ultrasound (US) serves as the primary diagnostic modality for assessing the biliary system, 

offering a diagnostic accuracy of 97% for cholelithiasis [47, 115]. However, its effectiveness decreases for detecting common 
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bile duct (CBD) abnormalities (50%) and pancreatic conditions, where only 60% of the pancreas is visualized with inconclusive 

results [120]. When abdominal ultrasound fails to provide definitive results, MRCP emerges as the superior diagnostic imaging 

tool for biliary disorders during pregnancy. Although rarely employed due to disease rarity, emergent presentations, and limited 

access, MRCP effectively distinguishes CBD stones from Mirizzi syndrome. Preoperative diagnosis through MRCP 

circumvents the need for endoscopic retrograde cholangiopancreatography (ERCP) and radiation exposure. Advanced 3D 

MRCP techniques enhance diagnostic accuracy to nearly 100% by reconstructing overlapping slices of less than 1 mm, making 

it the preferred imaging choice over diagnostic ERCP [120, 244, 245]. 

 

Endoscopic Retrograde Cholangiopancreatography (ERCP) 

ERCP has been employed since 1990 to manage complicated gallstone disease [246]. Current guidelines advocate 

urgent therapeutic ERCP within 72 hours of symptom onset for biliary AP, cholangitis, or dilated CBD. Endoscopic 

sphincterotomy is necessary for severe cases, with emerging evidence suggesting its application in mild and idiopathic 

gestational biliary AP [247]. ERCP should ideally be avoided during the first trimester unless critically indicated, given its 

association with increased risks of preterm delivery (PTD) and low birth weight [196, 248]. To ensure fetal safety, procedural 

precautions include adjusting the placement of grounding pads and favoring bipolar electrocautery [248, 249]. Despite the risks, 

ERCP remains the safest therapeutic option compared to surgery or percutaneous techniques for managing bile duct obstructions 

during pregnancy [250, 251]. ERCP during pregnancy, while generally safe, requires expert execution due to heightened risks 

such as post-ERCP pancreatitis (6–16%) [131, 196, 253], preterm labor (PTL), and bleeding [255]. Pregnancy-specific 

physiological changes may exacerbate these complications, necessitating cautious procedural planning [255, 256]. 

 

Endoscopic Ultrasound (EUS) 

EUS, a semi-invasive diagnostic approach, is rarely employed during pregnancy except when MRCP is unavailable 

or inconclusive. This modality offers near-perfect predictive accuracy for small CBD stones or sludge, surpassing MRCP in 

sensitivity [257, 258]. However, its reliance on specialized equipment and expertise limits its widespread use [259]. 

 

Treatment 

Laparoscopic Cholecystectomy (LC) After ERCP 

Although conservative management following ERCP has been associated with healthy pregnancies, studies in 

nonpregnant populations highlight higher conversion rates to open cholecystectomy (OC) when LC is delayed, emphasizing the 

importance of early intervention [68]. Prompt LC, ideally within 24–48 hours of ERCP, minimizes hospital stays, recurrent 

symptoms, and subsequent complications [154, 262, 263]. The procedure is particularly beneficial in pregnancy for mitigating 

maternal morbidity [68, 159, 196, 261]. A simultaneous hybrid ERCP and LC (rendezvous technique) is feasible during 

pregnancy, offering reduced procedural risks and hospital stays while lowering treatment costs [264]. This method, successful 

in 80–90% of cases, avoids fetal radiation exposure. Factors influencing this approach include small stone size (<0.8 cm), 

limited stone number (≤5), and favorable biliary anatomy [262]. Reserved for cases where the transcystic approach is 

contraindicated or unsuccessful, choledochotomy involves more invasive intervention while maintaining safety for both mother 

and fetus [262]. This paraphrased content maintains the original structure and clinical details while employing a more formal 

and academic tone. 

 

Symptomatic Choledochal Cysts 

The pathological description of choledochal cysts was first made by Vater in 1723 [273], followed by the clinical 

description by Douglas in 1852 [274]. Since then, over 400 cases have been documented in the general population. In 1888, 

Seyffert reported the first symptomatic case during pregnancy, with jaundice developing post-partum [275]. The first 

documented rupture of a choledochal cyst in the puerperium following a normal vaginal delivery was presented by Friend in 

1958 [276], and Saunders and Jackson reported the first rupture during pregnancy in 1969 [277]. Choledochal cysts represent a 

rare congenital abnormality of the biliary tract, with a notably higher incidence in Japan and Korea compared to Europe and the 

United States. Approximately one-third of cases are from Japan [278]. Incidence rates range from 1 in 100,000–150,000 live 

births [279], with a higher frequency of 1 in 13,000 births in Japan [280]. While typically diagnosed in childhood, choledochal 

cysts present for the first time in adulthood in 25% of patients. The condition is four times more common in females [279]. By 

1944, 14 cases of choledochal cysts during pregnancy and puerperium had been published [281], and by 1978, approximately 

50 cases of ruptured cysts were reported, including those in pregnancy and puerperium [282]. As of 2007, 21 cases were 

diagnosed during pregnancy, with a significant number occurring during labor and early puerperium [275, 276, 281, 283-312]. 

Most affected patients were nulliparous [303], and 82% exhibited the Todani I type [303]. 

 

Pathophysiology 

Although choledochal cysts are a rare cause of obstructive jaundice, they are more likely to present during pregnancy 

[281, 283]. The expansion of the cyst, along with associated pain and jaundice, may be attributed to hormonal influences (e.g., 

progesterone-induced stasis and relaxin), compression of the bile duct and cyst by the gravid uterus, and increased intra-

abdominal pressure during pregnancy and labor [286, 303, 305, 309]. 

 

Clinical Presentation 

The clinical presentation of choledochal cysts is nonspecific and variable. Symptoms may intensify during late 

pregnancy due to hormonal effects and compression of the common bile duct (CBD) by the enlarging uterus [304]. Charcot’s 

triad—comprising right upper quadrant abdominal pain, jaundice, and fever—occurs infrequently in adults and in only one-

third of pregnant patients [285, 309]. The cyst may not be easily detected due to anatomical changes during pregnancy, 
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particularly in advanced stages [306]. If asymptomatic, it may go unnoticed or be discovered incidentally during routine 

abdominal ultrasound. The majority of patients (75%) present with upper right quadrant abdominal pain, jaundice (50%), and 

nausea or vomiting (50%) [303]. Complications include cholangitis, acute pancreatitis [284, 306], cyst rupture with biliary 

peritonitis [285], and malignancy within the cyst [287]. When biliary obstruction is present, symptoms resemble those of CBD 

stones. Cyst perforation most commonly occurs in the late third trimester or during labor, due to the elevated intra-abdominal 

pressure. Another possibility is the destruction of the cyst wall caused by inflammation (cholangitis) associated with biliary 

obstruction. 

 

Differential Diagnosis 

The differential diagnosis of choledochal cysts varies depending on the clinical presentation. In cases of obstructive 

jaundice during pregnancy, viral hepatitis or intrahepatic cholestasis of pregnancy (ICP) are more commonly implicated.  

 

Diagnosis 

Diagnosis during pregnancy can be challenging due to the overlap of symptoms with normal pregnancy conditions. 

Routine hematological and liver function tests are of limited diagnostic value. Radiographic studies are constrained by fetal 

exposure to radiation. Transabdominal ultrasound serves as the initial screening tool for abdominal masses, acute abdomen, or 

hepatobiliary conditions. However, it may be hindered by distortion of abdominal anatomy caused by the gravid uterus. The 

cyst may be misidentified as an ovarian tumor or mucocele [311]. While endoscopic retrograde cholangiopancreatography 

(ERCP) or CT may provide more accurate information, ionizing radiation should generally be avoided in pregnancy [288]. 

Magnetic resonance imaging (MRI) is preferred due to its high-resolution imaging of the biliary tree without exposing the 

mother or fetus to ionizing radiation [312]. MRI can also define the type of choledochal cyst. 

 

Treatment 

Though choledochal cysts are rare during pregnancy, clinicians must be vigilant, as delayed or inappropriate treatment 

can lead to severe consequences for both mother and child. Once diagnosed, patients should be referred to specialized centers 

where treatment can be meticulously planned due to the potential for cyst-related complications in both the short and long term. 

The timing of the operation depends on the presentation type (elective or emergent), and the surgical approach varies according 

to the cyst type, as classified by Todani. Surgical principles remain the same in the postpartum period as during pregnancy, with 

emergent cases requiring urgent surgery [307]. Otherwise, elective surgery during puerperium or after breastfeeding cessation 

reduces postoperative complications and minimizes the need for medication therapy related to the newborn. 

 

Asymptomatic Choledochal Cyst 

Asymptomatic choledochal cysts, when palpable but without other symptoms, should be monitored regularly. Several 

treatment strategies are available. The first involves postponing definitive treatment until after labor and puerperium to reduce 

the operational impact on the mother and fetus. The second option involves performing definitive surgery during elective 

cesarean section (CS). The first approach is recommended as it minimizes potential complications during pregnancy, including 

prolonged recovery, hemostasis difficulties due to the hyperemic state, and obstructed surgical views due to the gravid uterus. 

There is no consensus on the optimal timing for surgery following CS, with some recommending surgery six weeks post-

delivery [304, 309], or postponing surgery until the patient’s physiological condition normalizes after elective CS [304]. 

Indications for semi-urgent surgical intervention during pregnancy include (a) symptomatic cysts, (b) increased cyst size on 

serial ultrasound, or (c) suspected/confirmed cholangiocarcinoma. In elective settings, the recommended surgical technique for 

both pregnant and nonpregnant women involves complete excision of the extrahepatic duct, cholecystectomy, and Roux-en-Y 

hepaticojejunostomy. Cyst excision eliminates the risk of malignant degeneration, which may be as high as 30% [314], or cyst 

inflammation. For large cysts, a bilateral Roux-en-Y hepaticojejunostomy may be considered [311]. Complete excision of the 

extrahepatic bile duct, from the hepatic hilum to the pancreaticobiliary junction, is the most radical solution. In some instances, 

pancreaticoduodenectomy or hepatic resection may be necessary if the porta hepatis structures are not identifiable, particularly 

following repeated cholangitis episodes leading to adhesion formation. In such cases, choledochocystoduodenostomy is 

performed, involving a side-to-side anastomosis between the choledochal cyst’s most dependent part and the second part of the 

duodenum. For type III cysts, endoscopic sphincterotomy is the preferred method. Treatment for type IVa cysts (combined extra 

and intrahepatic biliary dilation) remains controversial, but total cyst excision, including hepatectomy, is generally 

recommended for both the general and pregnant populations [288, 315]. For type V cysts, hepatic resection is often 

recommended in cases of unilobar Caroli’s disease [316]. 

 

Role of Emergency Professionals: 

The role of emergency professionals in managing symptomatic choledochal cysts during pregnancy and puerperium 

is crucial, given the potential for life-threatening complications and the complex interplay between the condition and pregnancy-

related physiological changes. Emergency physicians and paramedics must be adept at identifying these rare but serious 

conditions, as well as providing timely interventions to optimize outcomes for both the mother and fetus. Choledochal cysts are 

congenital malformations of the biliary tract that, though rare, can lead to significant clinical challenges when they present 

during pregnancy. These cysts, when symptomatic, often manifest as obstructive jaundice, abdominal pain, fever, and nausea, 

symptoms that overlap with common pregnancy complaints. Emergency professionals must therefore be skilled in 

differentiating choledochal cysts from more common conditions like viral hepatitis, intrahepatic cholestasis of pregnancy (ICP), 

and gallstones, which can also present with similar clinical manifestations. As the condition is often diagnosed in childhood, 

presenting it during pregnancy or puerperium poses a diagnostic challenge. Therefore, the ability to quickly assess and order 

appropriate diagnostic tests, such as ultrasound or MRI, is crucial. Once a choledochal cyst is suspected, emergency 

professionals must be prepared to manage complications such as rupture, cholangitis, or biliary peritonitis, which are potential 

sequelae of untreated or undiagnosed cysts. A ruptured choledochal cyst, for example, can lead to severe infection and 
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abdominal sepsis, both of which pose immediate threats to maternal health. Timely recognition of these complications and 

prompt surgical intervention is essential. The role of emergency professionals extends beyond diagnosis to include stabilizing 

the patient and preparing for the necessary surgical interventions, which may require coordination with surgical teams and other 

specialists. Additionally, during pregnancy, physiological changes, such as increased intra-abdominal pressure and hormonal 

effects like progesterone-induced bile stasis, can exacerbate symptoms of choledochal cysts. Emergency professionals need to 

recognize these pregnancy-specific changes and understand how they may impact the biliary tract. This knowledge helps in 

managing patient care by considering both the cyst's impact and the physiological demands of pregnancy. 

Emergency physicians must also be aware of the timing of intervention. While some choledochal cysts may be 

asymptomatic and not require immediate surgical action, others may present with acute symptoms or complications that require 

urgent intervention. For example, in cases where a cyst causes biliary obstruction or rupture, immediate surgery may be 

necessary. The timing of surgery is critical, as it is typically recommended after childbirth or once the mother’s physiological 

state is stabilized. Therefore, emergency professionals need to coordinate with obstetricians and surgical teams to determine the 

most appropriate time for surgical intervention to minimize risks for both the mother and child. Furthermore, emergency medical 

services (EMS) play a vital role in the pre-hospital setting. Paramedics may be the first to encounter patients with choledochal 

cysts or complications arising from them. They must be able to assess the patient’s clinical presentation and provide supportive 

care, such as intravenous fluids and pain management, while transporting the patient to an appropriate facility for further 

evaluation and treatment. During transport, communication with the receiving hospital can ensure that the emergency 

department is prepared for the patient's arrival, particularly if surgical intervention is likely. In conclusion, emergency 

professionals play an integral role in the early identification, stabilization, and management of symptomatic choledochal cysts 

during pregnancy and puerperium. Their ability to swiftly diagnose, manage complications, and coordinate care with other 

specialists is key to optimizing outcomes for both the mother and fetus. 

 

Role of Nursing Intervention Protocols: 

Nursing intervention protocols are essential in managing symptomatic choledochal cysts during pregnancy and 

puerperium, as they provide a structured approach to patient care, ensuring safety, timely intervention, and optimal outcomes 

for both the mother and fetus. Given the complexity of the condition and the potential for serious complications, such as rupture 

or cholangitis, nurses play a crucial role in early identification, management, and coordination of care. This article discusses the 

significance of nursing intervention protocols for managing symptomatic choledochal cysts during pregnancy and puerperium, 

focusing on assessment, monitoring, collaboration, and education. 

 

Early Identification and Assessment 

One of the primary functions of nursing intervention protocols is to guide the early identification and assessment of 

symptoms suggestive of choledochal cysts. Since choledochal cysts can be asymptomatic or present with nonspecific symptoms, 

early diagnosis is challenging. Nurses are often the first healthcare professionals to assess patients and must be skilled in 

identifying risk factors and symptoms indicative of choledochal cysts, such as right upper quadrant abdominal pain, jaundice, 

fever, and nausea. The nursing protocol should include a thorough history-taking, focusing on past medical history, obstetric 

history, and any previous biliary tract conditions that could raise suspicion for choledochal cysts. Early identification enables 

timely intervention and prevents progression to more severe complications like cyst rupture or biliary peritonitis. Moreover, 

nursing protocols should incorporate the regular monitoring of patients with known or suspected choledochal cysts. Routine 

assessments, including vital signs, abdominal examination, and laboratory tests such as liver function tests, are necessary to 

track any changes in the patient’s condition. Nurses must be vigilant in monitoring for signs of complications such as infection, 

sepsis, or hepatic dysfunction, which may require immediate intervention. For instance, monitoring for fever or signs of infection 

(e.g., increased white blood cell count) can prompt further diagnostic tests and ensure timely medical interventions. Protocols 

should also provide guidance on when to escalate care to physicians or surgical teams, particularly when the condition worsens, 

or complications develop. 

 

Pain and Symptom Management 

Pain management is a critical aspect of nursing interventions for patients with choledochal cysts, especially when they 

experience abdominal pain or discomfort. Effective pain control is essential for patient comfort and overall well-being. Nursing 

protocols should outline appropriate pharmacological and non-pharmacological interventions based on the patient’s condition 

and stage of pregnancy. Non-pharmacological methods, such as relaxation techniques, positioning for comfort, and applying 

heat or cold, can be utilized to manage mild pain. In cases of severe pain, pharmacological interventions such as analgesics 

(e.g., acetaminophen) or opioids (under careful supervision) may be necessary, with close monitoring to avoid adverse effects, 

especially during pregnancy. Nurses should also be aware of the risks associated with medication use during pregnancy and 

adjust their interventions accordingly, taking into account fetal safety. Symptom management is not limited to pain; it extends 

to managing other symptoms associated with choledochal cysts, such as nausea and vomiting. Nursing protocols should specify 

the use of antiemetics when appropriate, and also emphasize non-pharmacological interventions, including dietary modifications 

and hydration, to help alleviate these symptoms. Nurses play an important role in providing emotional support to patients, 

especially those who may experience anxiety related to their condition and the potential risks to their pregnancy. A 

compassionate and holistic approach can improve patient outcomes and enhance the overall patient experience. 

 

Collaboration and Coordination of Care 

The management of symptomatic choledochal cysts requires interdisciplinary collaboration. Nursing intervention 

protocols should outline clear communication strategies to ensure seamless coordination among obstetricians, surgeons, 

radiologists, and other specialists involved in the care of the patient. Nurses are essential in facilitating communication between 
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the healthcare team and the patient, ensuring that the patient understands the plan of care, and advocating for the patient’s needs. 

This is particularly important when planning for diagnostic tests, such as ultrasound or MRI, or coordinating surgical 

intervention. In cases where choledochal cyst rupture or other complications arise, the nursing protocol must emphasize the 

importance of timely escalation to the surgical team for emergent interventions. Nurses should also be prepared to support 

patients through pre-operative and post-operative care, including patient education on expected recovery and potential 

complications. Clear documentation of patient assessments, care plans, and any changes in the patient’s condition is also crucial 

for maintaining continuity of care. 

 

Patient Education and Emotional Support 

Patient education is a core component of nursing intervention protocols for managing symptomatic choledochal cysts. 

Nurses must provide clear, accurate information to patients and their families regarding the nature of the condition, potential 

complications, and treatment options. This includes educating the patient about the risks and benefits of surgery, the potential 

impact of the condition on pregnancy, and what to expect during the postoperative recovery period. Nurses should tailor their 

education to the individual patient’s needs, ensuring that the information is delivered in a way that is easy to understand and 

culturally appropriate. Furthermore, emotional support plays a key role in nursing care for pregnant patients with choledochal 

cysts, as the diagnosis and the prospect of surgery can be overwhelming. Nurses should provide a supportive environment where 

patients can express their concerns and receive reassurance. Offering emotional support through active listening and providing 

psychological counseling resources, such as access to social workers or counseling services, can alleviate anxiety and improve 

patient outcomes. Nursing intervention protocols are a vital component of the comprehensive care plan for managing 

symptomatic choledochal cysts during pregnancy and puerperium. These protocols guide nurses in early identification, symptom 

management, and coordination of care, ensuring that patients receive timely, appropriate interventions. By focusing on pain 

management, patient education, collaboration with other healthcare professionals, and emotional support, nurses can play a 

significant role in improving patient outcomes and minimizing complications. The application of structured nursing protocols 

ensures a systematic approach to care, enhancing both maternal and fetal well-being in the context of a challenging and complex 

medical condition. 

 

Conclusion: 

Gallbladder disease, particularly in pregnant women, remains a significant concern for healthcare providers, including 

emergency healthcare professionals, nurses, and clinical pathologists. The prevalence of gallstones varies across different 

populations, with notable variations linked to ethnicity, hormonal changes, and obesity. Pregnancy itself is a major risk factor 

for gallstone formation due to increased levels of estrogen and progesterone, which promote bile stasis and reduce gallbladder 

motility, thereby enhancing the likelihood of gallstone development. Moreover, insulin resistance plays a crucial role in the 

pathogenesis of gallstones, especially in obese and diabetic populations. In pregnant women, gallstones can often be 

asymptomatic but may lead to complications such as acute cholecystitis (AC), pancreatitis, and cholangitis, particularly when 

exacerbated by certain risk factors such as obesity or multiple pregnancies. Symptoms of gallbladder disease include right upper 

quadrant pain, biliary colic, and jaundice, which can escalate into more severe conditions, requiring immediate medical 

intervention. Early identification of symptoms and timely management are critical to preventing serious complications and 

improving patient outcomes. Surgical intervention, such as cholecystectomy, is often necessary for symptomatic cases, 

particularly in those experiencing recurrent pain or complications. Additionally, the resolution of gallstones postpartum is a 

noteworthy factor, as many women experience the spontaneous resolution of gallstones within a few months after delivery. 

Preventive measures are crucial for managing gallbladder disease in high-risk populations, especially among obese individuals 

and those undergoing bariatric surgery. Prophylactic treatments and close monitoring during and after pregnancy can help 

mitigate the risks of gallstone formation. Overall, a multidisciplinary approach involving healthcare professionals at all levels 

is essential to address this complex and prevalent condition. 
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