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A common gastrointestinal disorder in pregnant and obese patients is gallbladder disease. These high-risk
groups have overlapping risk factors and symptoms. Hormonal changes in pregnancy, like increased estrogen
and progesterone levels, have been found to interfere with normal gallbladder contraction and changes in bile
composition, which increases the risk of gallstone formation. The disruption of lipid metabolism and presence
of bile stasis in obesity increase the risk of gallstone-related complications. These are some of the many factors
making these two groups high risk when dealing with gallbladder disease and cholecystectomy. While lapa-
roscopic cholecystectomy remains the gold standard of treatment due to its lower complication rates for the
mother and fetus, certain barriers remain, such as surgical timing, limited imaging accuracy in certain stages
of pregnancy or obesity, and inequitable access to care are some of many. This review touches on the underly-
ing mechanisms that lead to increased risk of gallbladder disease as well as the diagnostic and therapeutic ap-
proaches for gallbladder disorders in obese and pregnant patients. Improving patient outcomes for these groups

tients: A Review of Current Evidence.
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requires early diagnosis, quick surgical intervention, and updated clinical protocols geared to specific risks.
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Introduction

Gallbladder and biliary tract diseases are among the most preva-
lent medical disorders of the digestive system [1]. The most common
conditions affecting the gallbladder are acute cholecystitis, adeno-
myomatosis, gallstones (cholelithiasis), and, more rarely, gallbladder
carcinoma. The incidence of gallbladder disease has increased in re-
cent decades, influenced by factors such as diet, sedentary lifestyle,
and obesity. Hormonal changes, particularly in women and during
pregnancy, also play a significant role in the pathophysiology and risk
of gallbladder disease [2]. Various diagnostic methods and techniques
have been developed to diagnose these diseases, the main method
being through imaging. The two most efficient imaging techniques
are transabdominal ultrasonography, which is usually a first-line ap-
proach due to its sensitivity, and endoscopic ultrasonography, due to
its superior resolution [3]. Cholecystectomy—the surgical removal of
the gallbladder—remains the gold standard of treatment for symp-

tomatic gallbladder disease. The surgical approaches to a cholecys-
tectomy are laparoscopic, now considered the gold standard, and
open and subtotal cholecystectomies that are reserved for specific
clinical situations or in the case of complications [4,5]. The follow-
ing literature review focuses on cholecystectomy in two high-risk
patient populations: pregnant individuals and patients with obesity.
These groups present unique challenges in diagnosis, surgical deci-
sion-making, and perioperative management. Understanding chole-
cystectomies in these populations is essential for improving patient
outcomes and modifying clinical practice.

Gallbladder Disease in Special Populations
Incidence

During pregnancy, gallbladder disease usually manifests with ad-
vanced symptoms. A retrospective analysis done in Iraq has shown
that out of 2814 pregnancies, 126 showed symptoms of gallstones; 67
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of them were in the first trimester and 29 were in their second trimes-
ter. The most diagnosed gallbladder disease in that study was acute
cholecystitis, which made up 84 of the 126 symptomatic patients [6].
A study based on information taken from the Global Burden of Dis-
ease revealed that an increased rate of gallbladder and biliary disease
patients from 585.35/100,000 in 1990 to 634.32/100,000 in 2019,
and this incidence increase had a positive correlation with the rise in
high BMI values within recent years [7]. A systematic review done on
groups divided based on health status and obesity into 1. Metabolical-
ly unhealthy obese patients, 2. Metabolically healthy obese, 3. meta-
bolically unhealthy not obese, 4. Metabolically healthy not obese has
outlined that obese people have shown a higher prevalence of gall-
bladder polyps as compared to healthy individuals, with a prevalence
of having polyps larger than or equal to 5mm of 4.0%, 3.7%, 3.1%, and
2.4% respectfully [8].

The Effects of Pregnancy on the Gallbladder

Gallbladder diseases are common during pregnancy, mainly due
to changes in hormone levels and their effects on biliary function.
Estrogen and progesterone are two hormones that increase signifi-
cantly during gestation and have been closely linked to both acute
and chronic forms of cholecystitis. This increase of hormones alter
bile composition, reduce gallbladder motility, and impair normal bile
drainage [9,10].

Hormone Influence on Biliary Function

As estrogen increases, the liver begins to secrete more cholesterol
into the bile, making it more saturated. Progesterone decreases the
ability of the gallbladder to contract by relaxing the smooth muscle
in its walls [9,10]. Estrogen acts by binding to receptors in hepato-
cytes and the gallbladder wall, increasing cholesterol secretion while
decreasing bile acid output. Progesterone, which is most elevated in
the third trimester of pregnancy, interferes with the gallbladder’s re-
sponse to meals, causing bile retention for a prolonged period of time
[10,11]. These effects contribute to both delayed gallbladder empty-
ing and bile stasis, which creates unfavourable conditions that pro-
mote the development of gallstones and sludge. Studies show that up
to 12% of patients in their second and third trimesters of pregnancy
will develop either new cholelithiasis or biliary sludge [10,12]. These
changes are often temporary and can resolve after delivery, but there
are cases in which they may persist and cause complications later on
[12].

Acute and Chronic Cholecystitis in Pregnancy

Acute cholecystitis commonly occurs due to obstruction of the
cystic duct by gallstones, which leads to gallbladder distension, in-
flammation, ischemia, and infection. The inflammatory response is
worsened by the retention of bile. The typical presentation of chole-
cystitis is present in both pregnant and non-pregnant patients. The
common symptoms are right upper quadrant pain, fever, and elevated

white blood cells. The diagnosis of cholecystitis in pregnant patients
can be delayed due to overlapping symptoms with normal pregnancy
changes, which is why early recognition is crucial in this patient group
[13]. Chronic cholecystitis arises from chronic irritation caused by
gallstones. In pregnant patients, even minor recurring obstructions
can lead to chronic inflammation and scarring of the gallbladder wall,
which leads to reduced flexibility and function [10,12].

The Effects of Obesity on the Gallbladder

Obesity is a risk factor for gallbladder disease due to disruptions
in lipid metabolism, hormonal regulation, and systemic inflammation.
These changes lead to cholesterol supersaturation in bile, disruptions
in gallbladder motility, and an increased risk of gallstone formation.
In obese patients, increased dietary fat intake and elevated HMG-CoA
reductase activity promote cholesterol synthesis, which increases he-
patic secretion of cholesterol into bile. This creates ideal conditions
for crystal nucleation and gallstone development [14]. Obesity also
reduces bile salt synthesis and lowers the bile salt to cholesterol ratio,
which compromises cholesterol solubility. Another consequence of
obesity is insulin resistance, which decreases phospholipid secretion
into bile. Since phospholipids help stabilize micelles, their reduction
compromises bile stability and increases the lithogenic index [14,15].
Obese patients also face issues on a mechanical level, as gallbladder
hypomotility is often present. Reduced contractility prolongs bile re-
tention within the gallbladder, which allows more time for cholesterol
crystals to aggregate into stones.

Cholecystectomy During Pregnancy
Pregnancy and Gallstone Disease

Pregnancy is described as a pro-lithogenic state due to its effects
on gallbladder emptying and higher hormonal levels. Progesterone
delays gallbladder emptying and decreases bile acid synthesis, while
estrogen elevates cholesterol concentrations in bile. These physiolog-
ical changes contribute to the high incidence of acute cholecystitis,
making it the second most common cause of acute abdomen amongst
pregnant women [16]. By the third trimester of pregnancy, approxi-
mately 8% of women have new gallstone formation, with only 1% of
them being symptomatic. In cases of suspected gallstone disease, an
abdominal ultrasound should be performed to confirm the diagno-
sis. Symptomatic cholelithiasis is typically managed with analgesics,
dietary changes, and intravenous fluids following hospitalization. In
severe cases with persistent or refractory symptoms, surgical remov-
al of the gallbladder is recommended due to increased risk of cholan-
gitis and pancreatitis. Such clinical symptoms include fever, vomiting,
continuous and severe pain, dark urine, light-coloured stools, and/
or jaundice. However, these severe cases represent less than 10% of
all symptomatic cases [17]. Due to pregnancy’s pro- lithogenic effects
and the high prevalence of gallstone disease in the general popula-
tion, cholecystectomy represents the second most common non-ob-
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stetric procedure performed during pregnancy, accounting for 1-8
cases per 10000 pregnancies [18]. In cases where cholecystectomy is
deemed necessary, the minimally invasive surgery is preferably per-
formed during the second or early third trimester of pregnancy. How-
ever, surgical removal of the gallbladder is recommended regardless
of trimester in the setting of severe complications [17].

Cholecystectomy and Gestational Periods

Surgical interventions in the first trimester of pregnancy are often
approached with caution due to the potential risk of miscarriage and
fetal toxicity associated with anesthesia [10]. According to Mazza et
al. (2024), patients undergoing surgery in the first or late third tri-
mesters showcased higher rates of sepsis and more severe maternal
morbidity compared to those operated on in the second trimester No-
tably, the highest incidence of sepsis was observed in the late third tri-
mester group at 1.9%, followed by the first trimester group at 1.7%,
indicating a significant association between trimester and the time
of intervention (P<.001)..Furthermore, patients in the third trimester
exhibited higher Charlson Comorbidity Index scores and were more
likely to experience premature uterine contractions induced by the
gravid uterus, increasing the risk of preterm birth [16,19]. The sec-
ond trimester is considered the optimal window for intervention, as
organogenesis is complete and the gravid uterus has not yet expand-
ed sufficiently to impair the surgical field [20]. Despite these consid-
erations, however, the overall maternal and fetal complication rates
remain low across all gestational ages.

Laparoscopy During Pregnancy

Cholecystectomy is widely performed using laparoscopy. Lap-
aroscopic procedures during pregnancy present several challenges,
including possible intraoperative limitations related to impaired vi-
sualization of the surgical field in advanced gestation, reduced venous
return as a result of inferior vena cava (IVC) compression and pneu-
moperitoneum, and the potential risk of fetal injury during trocar
insertion into the abdominal cavity. Despite these concerns, laparo-
scopic cholecystectomy remains the preferred approach over the tra-
ditional open technique, owing to its association with reduced rates
of maternal and fetal postoperative complications, lower morbidity
and mortality, decreased healthcare costs, and shorter hospital stays
[20,21]. Moreover, it promotes faster mobilization, a critical factor in
pregnancy given its prothrombotic state, fewer surgical wound com-
plications, and less postoperative pain [20,22]. This minimally inva-
sive procedure typically begins with palpation of the lower uterine
segment to determine uterine position and facilitate the safe insertion
of the first trocar usually at or above the umbilicus, which is typically
introduced by an open (Hasson) technique. Intra-abdominal pressure
must be maintained between 10 and 12 mmHg. Prophylactic ultraso-
nography should be performed both preoperatively and postopera-
tively in all patients to monitor for potential fetal complications [22].
In the event of intraoperative complications, laparoscopic procedures
may be converted to an open approach. However, in a comparative

study conducted by Lukianova et al. (2024), no increased incidence of
conversion was observed in pregnant patients compared to non-preg-
nant women undergoing the same procedure. In cases where conver-
sion was necessary, the primary indications included the presence of
common bile duct stones requiring open choledochotomy, intraoper-
ative hemorrhage, and severe cholecystitis [18].

Perioperative Complication Prophylaxis

To prevent premature contractions, mainly in the third trimes-
ter, some surgeons incorporated the routine use of prophylactic to-
colytics, a practice that has since come under scrutiny, as premature
contractions have been reported despite their use [16]. Additionally,
due to the risk of compromised placental perfusion resulting from re-
duced maternal blood flow, patients— especially those in the third
trimester—were positioned in the left lateral decubitus position to
minimize compression of the descending aorta and the IVC by the
gravid uterus. Given the hypercoagulable state of pregnancy, as pre-
viously highlighted, sequential compression stockings were also rou-
tinely utilized to reduce the risk of thromboembolic events [16].

Maternal and Fetal Complications

Maternal complications following the surgery account for 4% of
cases, irrespective of the trimester, while fetal complications, includ-
ing threatened labour, fetal loss, and preterm delivery (PTD), are re-
ported in about 5.8% of cases [21]. The predictive factors concerning
maternal morbidity were found to be jaundice, biliary peritonitis, and
maternal age over 34 years old [22].

Comparison with Conservative Management

The non-operative management of cholecystectomy in pregnant
women typically includes intravenous fluids and antibiotics, fasting,
analgesia, and spasmolytics, with cholecystectomy deferred until af-
ter delivery [22]. While conservative management of cholelithiasis
may help prevent the formation of new gallstones, it has been shown
to have minimal to no effect on the resolution of existing stones.
Therefore, cholecystectomy remains the only definitive treatment for
achieving a cure [17]. Pregnant patients who do not undergo surgical
intervention face a higher risk of developing complications, including
prolonged hospitalization and preterm delivery, with relapse rates
being the most significant concern, reported to range as high as 40-
70% [19]. Recent studies have documented high relapse rates even
in cases of uncomplicated cholelithiasis managed non-operatively
during the antepartum period, often resulting in recurrent symptoms,
multiple hospital readmissions, and progression to complicated gall-
stone disease. Even in such cases, delayed surgical intervention has
been associated with a greater risk of maternal and fetal complica-
tions, such as preterm labour and delivery, stillbirth from peritonitis,
and miscarriage [19,21]. In the case of gallstone disease in the near
term of pregnancy, conservative management may be safely imple-
mented, with surgical intervention deferred until after delivery if the
size of the gravid uterus renders the case technically inoperable [10].
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Although, as previously noted, concerns have been raised regarding
surgical intervention during the first and third trimesters, the risk-
benefit ratio continues to favour operative management even during
these periods of gestation in the presence of serious complications.

Cholecystectomy in Obese Patients
Surgical Risks and Intraoperative Challenges

Cholecystectomy in obese patients creates technical and physio-
logical challenges. When it comes to the preferred approach of cho-
lecystectomy in obese patients, a laparoscopic cholecystectomy has
been the gold standard due to its low morbidity (5-10%) and mor-
tality (0.1%) rates; however, using an open approach is sometimes
necessary. Common reasons for this switch in surgical approaches
are increased amounts of intraperitoneal fat covering Calot’s trian-
gle, difficulties in cannula insertion, insufficient space for proper liver
retraction, and challenges handling instruments while operating due
to thicker abdominal walls. Additional difficulties during surgery are
limited penetration depth and problems with anaesthetic manage-
ment [23]. Emergency laparoscopic cholecystectomy is particularly
complex in obese patients and has demonstrated noticeably subpar
outcomes for the group. A study conducted at UHNM categorized pa-
tients by BMI and found that those in the obese group (BMI > 30) ex-
perience higher rates of postoperative complications and higher rates
of hospital readmission [24].

Intraoperative Management and Patient Safety

Proper patient positioning is crucial during surgery to avoid com-
plications related to body mass. It is recommended that shoulder and
left-sided support be used to prevent the patient from sliding during
table rotation. Additionally, intraoperative calf compression and the
postoperative administration of a dose of low molecular weight hepa-
rin (LMWH) are recommended to reduce the risk of venous thrombo-
embolism, which is more common in obese patients [25].

Anaesthetic Considerations

Anesthesia management plays an important role in surgical
outcomes. A study conducted in Egypt highlighted the different out-
comes of using different types of anesthesia, specifically opioid-based
and opioid-free anesthesia, on obese patients. Results revealed that
opioid-free anesthesia had better general outcomes, greater periop-
erative hemodynamic stability, and fewer postoperative pain, post-

operative nausea, and vomiting incidences while still maintaining sat-
isfactory sedation and reducing the need for postoperative analgesia
consumption [26].

Obesity, Weight Loss, and Gallbladder Risk

While obesity increases the risk of gallstone formation, rapid
weight loss has also been linked to a higher incidence of gallstone for-
mation due to increased secretion of cholesterol into bile during this
fast weight loss period [27]. Studies have demonstrated that weight
loss by bariatric surgery has provided an indirect benefit in improv-
ing gallbladder health and decreasing gallbladder complication risks,
which are correlated with obesity in general [28].

Overlapping Considerations

The combined impact of these disorders makes managing gall-
bladder disease especially difficultin obese pregnant patients. Obesity
and pregnancy increase the likelihood of gallstone development and
gallbladder inflammation by causing bile cholesterol supersaturation,
decreased gallbladder motility, and hormonal changes. As a result,
the risk of complications such as acute cholecystitis, biliary colic, and
perioperative morbidity is much higher [29,30]. According to studies,
obese pregnant women suffer severe gallbladder symptoms earlier in
pregnancy, are more likely to be hospitalized and have a longer post-
operative recovery time. Furthermore, physiological alterations such
as increased intraabdominal pressure, delayed gastric emptying, and
systemic inflammation impede gallbladder function and complicate
diagnosis and treatment [30] (Table 1). The table summarizes clin-
ical evidence from publications published between 2016 and 2025
that investigated cholecystectomy outcomes in pregnant and obese
individuals. Studies suggest that maternal difficulties occur in 4% of
pregnant patients and fetal issues in 5.8% of instances, with specif-
ic cohorts reporting no maternal death or fetal adverse events. The
second trimester is often regarded as the optimal surgical window,
with results remaining consistent across gestational periods. Conver-
sion rates during laparoscopic surgeries are comparable to those in
non-pregnant populations. Data show that obese patients face more
technical problems, such as higher conversion rates, longer opera-
tional times, and increased postoperative consequences, especially
in emergency settings. Opioid-free anesthesia causes fewer problems
in morbidly obese people. Obesity, multiparity, and rapid weight gain
have been identified as significant risk factors for gallstone formation
during pregnancy.
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Table 1.
Authors (Year) Study Design Population Key Findings (Reported Data)
Nasioudis et al. [16] Systematic Review 590 pregnant patients Maternal complications: 4%; fetal complica-

tions: 5.8%

Hedstrom et al. [18]

Nationwide Register-Based
Study

Swedish national registry data

Preterm birth incidence; cholecystectomy/
ERCP outcomes

Mazza etal. [19]

National Cohort Study

US pregnant patients undergoing

cholecystectomy

Outcomes by trimester; maternal morbidity
predictors

Marcos- Ramirez et al. [20] Clinical Study Mexican cohort (pregnant patients)
Complication rates after LC
Nan et al. Australian tertiary center Maternal mortality: 0%; fetal loss:
Retrospective Study
[21] (7-year data) 0%
Ttaimi et al. [22] Clinical Study Tunisian cohort (cholecystitis in Fetal adverse events: 0%; conversion rates
pregnancy) comparable to non- pregnant patients
Dagar et al. Obese vs. non-obese Higher conversion rates and longer
Comparative Study
[23] patients operative times in obese patients
. . . . Higher postoperative complications and read-
Davies et al. [24] Clinical Analysis Obese patients (emergency LC) mission rates in BMI >30

Elnahla et al.
Randomized Trial

[26] Morbidly obese patients

Fewer postoperative complications with
opioid-free vs. opioid anesthesia

Belal et al. [29] Risk Factor Analysis

Pregnant/postpartum women
with cholelithiasis

Key risk factors: obesity, multiparity, rapid
weight gain

Pantelis et al. [30] Meta-Review (AMSTAR 2)

Laparoscopic surgery in pregnan-

Fetal/maternal outcomes from systematic
cy reviews

Discussion

Cholecystectomy in pregnant and obese patients presents a set of
clinical challenges that require specialized approaches and improved
clinical awareness. The literature presented in this review touches
on the increased risks of complications, the delays in diagnosis, and
the surgical challenges in both patient groups. In cases where both
these conditions coexist, the difficulty in treatment increases, which
highlights the need for updated research in this field. Surgical timing
in obese patients with gallbladder diseases is crucial due to the in-
creased complications and risks that are associated with treatment
delays. Laparoscopic cholecystectomy in obese patients is complicat-
ed due to inflammation and anatomical difficulties, which can make
dissection more difficult and usually lead to conversion to other sur-
gical techniques to reduce the risks of operative complications [31].
Pregnant patients face additional risks due to physiological changes
that can mask symptoms and complicate imaging, which leads to
delays and can harm the mother and fetus [32,33]. Diagnostic imag-
es of the gallbladder can be much more difficult in both obese and
pregnant patients. In patients with obesity, excess subcutaneous and
visceral fat often makes ultrasound images unclear, forcing alterna-
tive methods such as MRI or CT scans, which aren’t always available
quickly or at all in emergency situations [33].

During pregnancy, imaging options are limited because doctors
must consider the baby’s safety. Ultrasound is the ideal choice due to
its safety and accessibility; however, its accuracy decreases in the lat-
er stages of pregnancy when the growing uterus and intestinal gasket
are in the way. MRI can be used as an alternative, but its lack of ac-
cessibility and conflicting indications in pregnant patients may deter
practitioners from ordering one despite research advocating its safety
during pregnancy when used without contrast dye [33,34]. Beyond
clinical challenges, there are also systemic barriers such as financial
hardships, healthcare access in remote areas, and insurance prob-
lems, which can lead to poorer outcomes as delays in imaging, spe-
cialist referrals, or surgical treatment occur [35]. Obese patients may
face stigmatization from some health care providers, while pregnant
patients may encounter reluctance from hospitals to perform surgery
due to concerns about risks to the baby, even though research shows
that laparoscopic gallbladder removal during the second trimester is
generally safe. Additionally, ethnic and racial minorities, who are more
likely to experience obesity and have less access to prenatal care, are
particularly vulnerable to delayed diagnosis and higher complication
rates [35]. Improving patient outcomes for these groups relies on im-
proving clinical practices and diagnostic accuracy and making sure
that surgical intervention occurs in a timely manner. Future research
should focus on specific anatomical and physiological challenges as-
sociated with obesity and pregnancy and on patient care.
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Conclusion

Gallbladder disease in pregnant and obese patients arises from a
combination of physiological, hormonal, and metabolic changes that
disrupt biliary function and increase the risk of gallstone formation.
These patient groups are at an increased risk of complications, de-
layed diagnosis, and surgical challenges, especially when both condi-
tions coexist. Laparoscopic cholecystectomy remains the gold stan-
dard of treatment with the best outcomes in the second trimester of
pregnancy. Despite the many advantages of laparoscopic surgery, sev-
eral barriers delay quick treatment in these patient groups, such as
difficulties in imaging, limited access to specialized care, and systemic
health care. Addressing these issues requires a multidisciplinary ap-
proach involving many specialists, such as obstetricians, radiologists,
anesthesiologists, and surgeons. It is important to conduct further
research focused on these populations to develop evidence-based
guidelines that improve patient outcomes. This is pertinent, seeing as
the rate of obesity and high-risk pregnancies continues to rise global-
ly. Addressing the needs of these vulnerable patient groups should be
considered a public health priority.
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