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Mirela Tenorio de Almeida Sousa Abstract: INTRODUCTION The introduction

http://lattes.cnpq.br/2033700482899117 discusses The prevalence and risk factors

associated ~ with  gallstone  formation,
Mauricio Lopes da Silva Netto particularly in the context of rapid or
http://lattes.cnpq.br/4791743372358340 excessive weight loss. It highlights the

physiological changes in bile composition
and gallbladder motility that contribute to the
development of cholesterol gallstones, with
a focus on the impact of bariatric surgery
and dietary factors. The introduction also
emphasizes the need for effective preventive
strategies to mitigate the risk of gallstones
during weight loss. OBJETIVE To explore
and elucidate the mechanisms underlying
gallstone formation following rapid or
excessive weight loss. METHODS This is a
narrative review which included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases, using as descriptors: “Gallstone
formation” AND “Rapid weight loss”
AND “Bariatric surgery” OR “Cholesterol
metabolism” OR “Preventive strategies” in the
last years. RESULTS AND DISCUSSION
The results and discussion sections delve into
the biochemical mechanisms of gallstone
formation post-weight loss, examining the
role of cholesterol supersaturation, bile acid
deficiency, and impaired gallbladder motility.
The impact of various weight loss methods,
including bariatric surgery, on gallstone risk is
compared, witha particular focus on the higher
incidence in rapid weight loss scenarios. The
discussion also covers preventive measures
such as the use of ursodeoxycholic acid
(UDCA), dietary modifications, hydration,
and physical activity, evaluating their
efficacy and challenges in different patient
populations. CONCLUSION The conclusion
underscores the complexity of gallstone
formation following significant weight loss
and the importance of a multidisciplinary
approach to prevention and management.
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It highlights the need for ongoing research
into novel preventive strategies, as well as
the role of patient education and healthcare
provider training in reducing the burden of
gallstone disease. The conclusion reaffirms
the significance of targeted interventions to
improve patient outcomes and quality of life
in individuals at risk of gallstones due to rapid
weight loss.

Keywords: Gallstones; Weight loss; Bile
composition; Bariatric surgery.

INTRODUCTION

Gallstone disease is a prevalent condition
that manifests through the formation
of solid particles within the gallbladder,
commonly referred to as gallstones'. These
stones are primarily categorized into two
types: cholesterol stones, which account for
the majority of cases, and pigment stones,
which are less common'. Cholesterol
stones are composed predominantly of
hardened cholesterol, while pigment stones
consist of bilirubin and calcium salts'. The
epidemiology of gallstones reveals significant
variations across different populations and
regions’. In Western countries, gallstones
affect approximately 10-15% of adults, with
higher prevalence noted in women, older
individuals, and certain ethnic groups, such as
Native Americans and Hispanics®. Risk factors
for gallstone formation include obesity, rapid
weight loss, metabolic syndrome, and certain
medical conditions like diabetes mellitus®.

A well-documented link exists between
weight loss and the formation of gallstones,
particularly in cases of rapid or excessive
weight loss®. Historically, this relationship
was first observed in patients undergoing
significant weight reduction through strict
dieting or bariatric surgery’. Recent findings
have further elucidated the mechanisms
underlying this association, highlighting the
changes in bile composition and gallbladder
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motility that accompany rapid weight loss’.
The normal physiology of the gallbladder
involves the storage and concentration of bile
produced by the liver®. Bile, a digestive fluid
composed of bile acids, cholesterol, bilirubin,
and electrolytes, aids in the emulsification
and absorption of dietary fats*. Under normal
conditions, the gallbladder releases bile into
the small intestine in response to food intake®.

Rapid weight loss is known to significantly
alter bile composition, increasing the
concentration of cholesterol relative to bile
acids, thereby promoting supersaturation
and crystal nucleation®. The mechanisms of
cholesterol gallstone formation are complex
and involve the hepatic over-secretion of
cholesterol, the reduced secretion of bile acids,
and gallbladder stasis®. These biochemical
pathways contribute to the formation of
cholesterol crystals, which can aggregate
to form gallstones®. Dietary factors play a
pivotal role in the development of gallstones,
particularly during weight loss®. Low-calorie
diets and fasting can precipitate changes
in bile composition, favoring cholesterol
supersaturation®. Additionally, the reduction
in dietary fat intake can impair gallbladder
contraction, leading to bile stasis and
increased stone formation®.

Bariatric surgery, a common intervention
for morbid obesity, is associated with a
high incidence of gallstone formation’.
Different types of bariatric procedures, such
as gastric bypass and sleeve gastrectomy,
have varying impacts on gallstone risk’. The
rapid weight loss induced by these surgeries,
coupled with alterations in gastrointestinal
physiology, significantly increases the
likelihood of gallstone development’. Genetic
predisposition plays a significant role in
determining an individual’s susceptibility to
gallstones®. Variations in genes involved in
cholesterol metabolism, bile acid synthesis,
and gallbladder motility have been implicated
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in the pathogenesis of gallstone disease®.
Family history studies and genome-wide
association studies have identified several
genetic loci associated with increased gallstone
risk, underscoring the importance of genetic
factors in gallstone formation®.

Hormonal changes post-weight loss also
contribute to the risk of gallstones®. For
instance, the reduction in circulating insulin
levels and changes in estrogen metabolism
can alter bile composition and gallbladder
motility, increasing the propensity for stone
formation®. Additionally, fluctuations in other
hormones, such as leptin and adiponectin,
may also influence gallstone risk during
weight loss’. Physical activity has been shown
to impact gallstone formation positively'.
Regular exercise promotes healthy gallbladder
motility and reduces the risk of cholesterol
supersaturation in bile!’®. Studies have
demonstrated that individuals who maintain
a physically active lifestyle have a lower
incidence of gallstones compared to sedentary
individuals, highlighting the importance
of physical activity in gallstone prevention
during weight loss'’.

Certain medications can influence gallstone
risk, either by altering bile composition or
affecting gallbladder motility''. For example,
fibrates, used to treat hyperlipidemia, can
increase the secretion of cholesterol into
bile, raising the risk of gallstone formation'.
Conversely, medications like ursodeoxycholic
acid (UDCA) have been shown to reduce
the risk of gallstones by improving bile acid
composition and promoting the dissolution of
cholesterol crystals''. Nutritional deficiencies,
common in individuals undergoing rapid
weight loss or bariatric surgery, can exacerbate
the risk of gallstones'®. Deficiencies in
vitamins and minerals essential for bile
acid synthesis and gallbladder function
can impair bile composition and motility,
increasing the likelihood of stone formation'?.
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Addressing these deficiencies through dietary
supplementation is crucial for mitigating
gallstone risk in these populations'®.

Gender differences significantly impact
gallstone risk, with women being more prone
to gallstones than men'. This difference
is attributed to hormonal factors, such
as estrogen, which increases cholesterol
secretion into bile and reduces gallbladder
motility'®. The higher prevalence of gallstones
in women underscores the need for gender-
specific preventive strategies during weight
loss". Age is another critical factor influencing
gallstone risk, with older individuals being
more susceptible to stone formation'*.
Age-related changes in bile composition,
gallbladder function, and overall metabolic
health contribute to the increased risk in this
population'*. Understanding the impact of
age on gallstone risk is essential for developing
targeted prevention and management strategies
for older adults undergoing weight loss'*.

The role of gut microbiota in gallstone
formation has gained increasing attention
in recent years'>. The composition of gut
microbiota influences bile acid metabolism
and cholesterol absorption, affecting bile
composition and gallstone risk'’. Dysbiosis,
or an imbalance in gut microbiota, has been
associated with an increased risk of gallstones,
suggesting that modulation of gut microbiota
through probiotics and prebiotics may offer
a novel approach to gallstone prevention'®.
Postoperative care in bariatric patients is
critical for preventing gallstones'®. Monitoring
bile  composition, ensuring adequate
hydration, and providing nutritional support
are essential components of postoperative
management'®. Implementing preventive
measures, such as the use of UDCA, can
significantly reduce the risk of gallstones in
bariatric patients®®.

Comparative studies of different weight
loss methods have provided valuable insights
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into their impact on gallstone formation'’.
For instance, surgical weight loss methods,
such as bariatric surgery, are associated with
a higher risk of gallstones compared to non-
surgical methods like diet and exercise'’.
Understanding these differences is crucial
for developing effective preventive strategies
tailored to the specific weight loss approach'’.
Clinical symptoms of gallstones, such as biliary
colic, cholecystitis, and pancreatitis, often
present post-weight loss'®. Early detection and
management of these symptoms are essential
for preventing complications and improving
patient outcomes'®. Ultrasound and other
imaging modalities play a crucial role in the
early diagnosis of gallstones, enabling timely
intervention'®.

The importance of early detection
and prevention of gallstones cannot be
overstated'®. Implementing strategies such
as regular monitoring of bile composition,
promoting a healthy diet and lifestyle, and
using prophylactic medications in high-
risk individuals can significantly reduce the
incidence of gallstones'®. Early intervention
and prevention are key to managing gallstone
risk in individuals undergoing significant
weight loss"’.

OBJETIVES

To explore and elucidate the mechanisms
underlying gallstone formation following
rapid or excessive weight loss.

SECUNDARY OBJETIVES

- To analyze the effectiveness of various
preventive strategies for reducing the risk
of gallstones in individuals undergoing
significant weight loss, particularly after
bariatric surgery.

- To compare the impact of different weight
loss methods (surgical vs. non-surgical) on
the incidence of gallstone formation.
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- To assess the role of dietary modifications,
physical activity, and pharmacological
interventions in the prevention of gallstones.

- To evaluate the implications of gallstone
formation on quality of life, healthcare
costs, and long-term patient outcomes.

METHODS

This is a narrative review, in which the
main aspects of the mechanisms underlying
gallstone formation following rapid or
excessive weight loss in recent years were
analyzed. The beginning of the study was
carried out with theoretical training using
the following databases: PubMed, sciELO
and Medline, using as descriptors: “Gallstone
formation” AND “Rapid weight loss”
AND “Bariatric surgery” OR “Cholesterol
metabolism” OR “Preventive strategies” in the
last years. As it is a narrative review, this study
does not have any risks.

Databases: This review included studies in
the MEDLINE - PubMed (National Library
of Medicine, National Institutes of Health),
COCHRANE, EMBASE and Google Scholar
databases.

The inclusion criteria applied in the
analytical review were human intervention
studies, experimental studies, cohort studies,
case-control studies, cross-sectional studies
and literature reviews, editorials, case reports,
and poster presentations. Also, only studies
writing in English and Portuguese were
included.

RESULTS AND DISCUSSION

The analysis of gallstone incidence post-
weight loss reveals a marked increase in
gallstone formation in individuals undergoing
rapid or excessive weight loss®®. Studies
comparing different weight loss scenarios
indicate that the risk is significantly higher in
those who lose weight rapidly, such as patients
undergoing bariatric surgery, compared to
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those losing weight gradually through diet
and exercise®®. This observation underscores
the need for tailored preventive strategies in
individuals undergoing rapid weight loss to
mitigate the risk of gallstones**. Biochemical
mechanisms underlying gallstone formation
post-weight loss involve complex pathways,
including the hepatic over-secretion of
cholesterol, impaired gallbladder motility, and
alterationsinbileacid synthesis®'. Rapid weight
loss leads to increased cholesterol saturation
in bile, promoting crystal nucleation and stone
formation®". Understanding these biochemical
pathways is essential for developing targeted
interventions to prevent gallstones in
individuals undergoing weight loss?'.

The role of rapid weight loss in gallstone
formation is well-documented, with multiple
studies highlighting the specific risks
associated with rapid weight reduction®.
The rapid mobilization of cholesterol from
adipose tissue during weight loss overwhelms
the liver’s capacity to process and excrete
cholesterol, leading to its accumulation in
bile*?. Additionally, reduced food intake and
fasting can impair gallbladder motility, further
increasing the risk of stone formation®.
These findings emphasize the importance of
gradual weight loss and regular monitoring of
bile composition during weight reduction®’.
Bariatric surgery, particularly procedures
that induce rapid weight loss, significantly
increases the risk of gallstone formation®.
Comparative studies of different bariatric
surgeries, such as gastric bypass and sleeve
gastrectomy, indicate varying impacts on
gallstone risk*®. Gastric bypass surgery,
associated with rapid and substantial weight
loss, shows a higher incidence of gallstones
compared to sleeve gastrectomy®’. These
findings highlight the need for specific
preventive measures in patients undergoing
different types of bariatric surgery*’.
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Preventive measures during weight loss are
crucial for reducing the risk of gallstones®*.
Strategies such as promoting gradual weight
loss, ensuring adequate hydration, and
encouraging regular physical activity can
help maintain healthy bile composition and
gallbladder function®*. Additionally, the use of
medications like UDCA has been shown to be
effective in preventing gallstone formation by
improving bile acid composition and reducing
cholesterol saturation**. Diet composition
plays a significant role in gallstone risk during
weight loss®®. Low-calorie risk of gallstone
formation**. Clinicians should advise patients
to aim for a steady, gradual rate of weight
loss to minimize their risk of gallstones®*.
Post-surgical nutritional counseling is
essential for gallstone prevention in patients
undergoing bariatric surgery*>. Ensuring
that patients receive adequate nutrition,
including sufficient fiber, vitamins, and
minerals, can help maintain healthy bile
composition and gallbladder function®’.
Additionally, counseling on the importance
of regular physical activity and hydration can
further reduce the risk of gallstones in this
population™®.

Comorbidities such as diabetes, hyperlipidemia,
and liver disease can exacerbate the risk of
gallstones during weight loss*°. Patients with
these conditions should be closely monitored
during weight loss, and preventive measures
should be tailored to address their specific risk
factors*®. For example, patients with diabetes
may benefit from tight glycemic control and
the use of medications that reduce cholesterol
saturation in bile*. The use of bile salts, such
as ursodeoxycholic acid (UDCA), for the
prevention of gallstones has been extensively
studied, particularly in the context of rapid
weight loss and bariatric surgery*’. UDCA
works by reducing cholesterol saturation
in bile and promoting the dissolution of
cholesterol crystals, thereby preventing the
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formation of gallstones*”. Clinical trials
have demonstrated that prophylactic UDCA
therapy is effective in reducing the incidence
of gallstones in high-risk populations, such as
patients undergoing bariatric surgery or those
experiencing rapid weight loss*’. However,
the long-term use of UDCA requires careful
consideration of potential side effects, such
as diarrhea and hepatotoxicity, and should be
guided by individual patient risk profiles*’.

The comparison between laparoscopic and
open bariatric surgery in terms of gallstone
risk is an important consideration for surgical
planning*®. Laparoscopic surgery, due to its
minimally invasive nature and faster recovery
time, is associated with a higher likelihood of
rapid postoperative weight loss, which in turn
increases the risk of gallstone formation*®. On
the other hand, open bariatric surgery, though
less commonly performed, may result in a
slower rate of weight loss, potentially reducing
the immediate risk of gallstones*®. However,
the overall impact of surgical approach on
long-term gallstone risk appears to be more
closely related to the extent and rate of
weight loss rather than the surgical technique
itself**. Gallstone formation during non-
surgical weight loss, such as through dietary
modification and exercise, also presents a
significant risk, particularly when weightlossis
achieved rapidly*®. Although the mechanisms
of gallstone formation in non-surgical weight
loss mirror those observed in bariatric surgery
patients—namely, cholesterol supersaturation
in bile and gallbladder stasis—the incidence
may be somewhat lower due to the typically
slower rate of weight reduction*®. Nonetheless,
individuals pursuing aggressive weight loss
goals without surgical intervention should still
be considered at risk, and preventive strategies
should be implemented accordingly®’.

The impact of gallstone formation on quality
of life can be profound, particularly when
gallstones become symptomatic®. Gallstone-
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related complications, such as biliary colic,
acute cholecystitis, and pancreatitis, can lead
to significant pain, discomfort, and potential
morbidity®®. These complications often
necessitate surgical intervention, such as
cholecystectomy, which, while generally safe,
carries its own risks and recovery challenges®°.
The psychosocial effects of gallstone disease,
including anxiety related to potential
complications and the impact on daily
activities, further underscore the importance
of effective prevention and early management
strategies in patients undergoing significant
weight loss®®. Healthcare costs associated
with gallstone management are another
critical consideration, particularly in the
context of the rising prevalence of obesity and
bariatric surgery®'. The direct costs of treating
gallstone-related complications, including
hospitalization, surgery, and postoperative
care, are substantial®’. Additionally, the indirect
costs related to lost productivity and long-
term health complications further burden
the healthcare system®'. Preventive strategies,
such as the use of UDCA, dietary counseling,
and regular monitoring, although associated
with upfront costs, may ultimately reduce the
financial impact by preventing the need for
more invasive and costly interventions®'.
Preoperative screening for gallstones
in patients planning to undergo bariatric
surgery is an essential component of surgical
preparation®®. Identifying the presence of
asymptomatic gallstones preoperatively allows
for informed decision-making regarding
concurrent cholecystectomy during bariatric
surgery, potentially reducing the risk of
postoperative complications®®. Guidelines
generally recommend ultrasound screening
for gallstones in high-risk individuals,
particularly those with a history of gallstone
disease or presenting risk factors such as
rapid weight loss or diabetes®>. The role of
continuous medical education for healthcare
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providers in managing gallstone risk during
weight loss is crucial®®. As new research
emerges and treatment protocols evolve,
healthcare providers must stay informed
about the latest evidence-based practices for
preventingand managing gallstonesin patients
undergoing significant weight reduction®.
Ongoing education ensures that clinicians
can provide the best possible care, including the
implementation of effective preventive measures
and the early detection and treatment of
gallstone-related complications™.

The psychosocial impact of gallstones
post-weight loss, especially in the context
of bariatric surgery, should not be
underestimated®. Patients may experience
significant anxiety related to the potential for
gallstone formation and its complications*.
Additionally, the lifestyle changes required to
manage or prevent gallstones, such as dietary
modifications and the use of medications,
can also impact the patient’s quality of
life>*. Addressing these psychosocial factors
through patient education, support groups,
and counseling is essential for ensuring a
comprehensive approach to care®. Gallstone
formation in special populations, such as
the elderly, adolescents, and individuals with
chronic diseases, presents unique challenges®”.
The elderly, in particular, are at increased risk
due to age-related changes in bile composition
and gallbladder function®®. Adolescents,
though less commonly affected by gallstones,
may experience a higher incidence post-
bariatric surgery, particularly in cases of
severe obesity®®. Individuals with chronic
diseases, such as diabetes or liver disease,
are also at heightened risk due to underlying
metabolic disturbances®. Tailoring preventive
strategies to these populations is essential for
minimizing the risk of gallstones and ensuring
optimal outcomes®”.

Preventive  strategies in  high-risk
populations, such as those with a genetic
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predisposition to gallstones or those
undergoing rapid weight loss, require a
multifaceted approach®. This may include
the use of medications like UDCA, dietary

modifications to maintain healthy bile
composition, regular  physical activity
to promote gallbladder motility, and

genetic counseling for individuals with a
family history of gallstone disease®®. The
effectiveness of these strategies depends on
early identification of at-risk individuals and
the implementation of targeted interventions
to prevent the onset of gallstone-related
complications®®. ~ Comparative  analysis
of international guidelines on gallstone
prevention and management reveals
variations in recommendations based on
regional differences in healthcare practices,
patient populations, and available resources.
Some guidelines emphasize the wuse of
pharmacological interventions, such as
UDCA, while others focus more on dietary
and lifestyle modifications®”. Understanding
these differences and integrating the most
effective strategies from various guidelines
can help clinicians develop comprehensive,
evidence-based protocols tailored to their
specific patient populations®’.

Future research directions in the field
of gallstone prevention and management
are likely to focus on the identification
of novel biomarkers for early detection,

the development of more targeted
pharmacological interventions, and the
exploration of personalized medicine

approaches based on genetic and metabolic
profiling®®. Additionally, research into the
role of the gut microbiome in gallstone
formation and the potential for microbiome-
based therapies represents an exciting frontier
in the prevention of gallstones®. As the field
continues to evolve, ongoing research will be
essential for improving patient outcomes and
reducing the burden of gallstone disease®.

DOI https://doi.org/10.22533/at.ed.1594782419084 n




Patient compliance with preventive measures
for gallstones, such as adhering to dietary
recommendations, maintaining  regular
physical activity, and taking prescribed
medications, is critical for the success of
prevention strategies®®. However, challenges
to compliance, such as the side effects of
medications, thedifficulty of maintaininglong-
term dietary changes, and the psychological
impact of lifestyle modifications, can hinder
the effectiveness of these interventions®’.
Addressing these challenges through patient
education, support, and personalized care
plans is essential for improving compliance
and reducing the risk of gallstones®”.

CONCLUSION

Gallstone formation post-excessive weight
loss presents a significant clinical challenge,
particularly in the context of the rising
prevalence of obesity and the increased use
of bariatric surgery as a treatment option.
The pathophysiology of gallstone formation
in this setting involves complex interactions
between rapid weight loss, alterations in bile
composition, and changes in gallbladder
motility. Preventive strategies, including the
use of medications like ursodeoxycholic acid,
dietary and lifestyle modifications, and regular
monitoring, are essential for reducing the
risk of gallstones in individuals undergoing
significant weight reduction.

The management of gallstones in patients
post-weight loss requires a comprehensive
approach that addresses both the prevention
of stone formation and the treatment of
symptomatic gallstone disease. Surgical
options, such as laparoscopic cholecystectomy,
remain the cornerstone of treatment for
symptomatic gallstones, while non-surgical
approaches, including  pharmacological
interventions and lifestyle modifications, play
a critical role in prevention.

As the field continues to evolve, ongoing
research into the underlying mechanisms
of gallstone formation, the development of
more effective preventive strategies, and the
exploration of novel therapeutic approaches
will be essential for improving patient
outcomes. Additionally, patient education
and support, as well as continuous medical
education for healthcare providers, will be key
components of a successful strategy to reduce
the burden of gallstone disease in the context
of weight loss.

Inconclusion, gallstoneformationfollowing
excessive weight loss is a multifactorial process
that requires a multidisciplinary approach for
effective prevention and management. By
understanding the underlying risk factors,
implementing targeted preventive measures,
and providing comprehensive care to at-
risk individuals, healthcare providers can
significantly reduce the incidence of gallstones
and improve the quality of life for patients
undergoing significant weight loss.
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