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ABSTRACT: Introduction: The present work covers the area
of gastroenterology, the main condition being gallstones. One
of the treatments used for this disease is cholecystectomy,
which may have diarrhea as one of the symptoms in the
postoperative period. This complication is the subject of
investigation by health professionals and a reason for patients’
doubts about its epidemiology, pathophysiology, associated
clinical manifestations, diagnosis and treatment. Objectives:
This study aims to systematically review the literature on aspects
of post-cholecystectomy diarrhea and clarify doubts about the
subject, contributing to the academic and medical society, in
order to improve the quality of life of patients with this clinical
manifestation. Methods: This is a literature review, in which the
following databases were used: PubMed, SciELO and Google
Scholar. Therefore, 124 articles were collected, of which 24 were
selected according to the eligibility criteria. Conclusion: The
present review allowed us to understand the pathophysiological
mechanism, epidemiology, associated clinical manifestations,
diagnosis and treatment of diarrhea in post-cholecystectomy
patients. In the present study, we made this issue evident, which
requires further study, as there are still many controversies
about it, in addition to the prevalence of the symptom in post-
cholecystectomy patients.
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RESUMO: Introdugéo: O presente trabalho contempla a area da
gastroenterologia, sendo a principal afecgdo a litiase biliar. Um
dos tratamentos utilizados para essa doenca ¢é a colecistectomia, a
qual pode ter a diarreia como um dos sintomas no pds-operatorio.
Esta complicag@o ¢ alvo de investigag@o dos profissionais da saude
e motivo de dividas dos pacientes acerca de sua epidemiologia,
fisiopatologia, manifestagdes clinicas associadas, diagndstico
¢ de seu tratamento. Objetivos: Este estudo tem como objetivo
rever sistematicamente a literatura acerca dos aspectos da diarreia
pos-colecistectomia e esclarecer as duvidas sobre o assunto,
contribuindo com a sociedade académica ¢ médica, afim de
melhorar a qualidade de vida dos pacientes com essa manifestacéo
clinica. Métodos: Trata-se de uma revisao bibliografica, em que
foram utilizadas as bases de dados: PubMed, SciELO e Google
Académico. Para tanto, foram levantados 124 artigos, dos quais
24 foram selecionados de acordo com os critérios de elegibilidade.
Conclusao: A presente revisao permitiu compreender como sucede
o mecanismo fisiopatologico, a epidemiologia, manifestagdes
clinicas associadas, o diagnostico e o tratamento da diarreia nos
pacientes pos-colecistectomia. No presente trabalho tornamos
evidente esse assunto que requer mais estudo, pois ainda ha
muitas controversas acerca dele, além da prevaléncia do sintoma
em pacientes pos-colecistectomia.
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INTRODUCTION

his work covers the area of gastroenterology,

which is the specialty of medicine that studies
and understands the diseases related to the digestive system.
One of the main diseases of the gastrointestinal tract is
cholelithiasis or also called gallbladder lithiasis, which
corresponds to an imbalance in the amount of substances
in the bile, such as: bile salts, water, cholesterol, bilirubin,
and lectin. When there is an insufficient production of bile
salts and lectin, or an excess production of cholesterol, there
is a predisposition to gallstones. This is because lectin and
bile salts make cholesterol a soluble substance, so when
they are in short supply in the body the cholesterol remains
insoluble, and can crystallize and form gallstones'.

According to Zaterka and Eisig?, gallstone
cholecystopathy is an old disease that became known in
the 6th century, and in the year 1882, the first gallbladder
removal surgery was performed, which is now recognized
as cholecystectomy. This surgery is considered the
standard treatment for the resolution of cholelithiasis?,
and one of the most used techniques is the laparoscopic
cholecystectomy, which is considered preferable due to
the several advantages for the patient: low risk of infection,
low postoperative pain and morbidity, and less trauma to
the abdominal wall*.

This surgical procedure is more frequent in patients
between 18 and 44 years of age’. As patients who undergo
this type of surgical procedure, the bile salts that used to be
deposited in the gallbladder now flow in larger quantities
and continuously into the intestine and consequently
reach the colon, causing absorption, water secretion, and
electrolyte disturbances®.

In addition, gastrointestinal symptoms such as
bloating, flatulence, dyspepsia, and diarrhea may appear,
the latter being the one that most affects the quality of life
of postcholecystectomy patients. According to Farrugia
and Arasaradnam’, the causes of diarrhea are classified
into two types. The primary refers to idiopathic etiologies
and the secondary is correlated to cholecystectomy.
Postcholecystectomy diarrhea is characterized as increased
frequency of bowel movements, which begins a few days
after surgery?.

It was also observed the presence of several
mechanisms that cause postcholecystectomy diarrhea,
such as increased synthesis of bile acid, interruption of
the negative feedback of its production and interference of
the intestinal microbiota in the process of transformation
of primary acids into secondary acids’. However, there
are also several contradictions related to the low lipid
diet recommended by some physicians. According to
Yueh et al.’, there is a tendency of patients undergoing
cholecystectomy to have low tolerance to foods rich in fat,
thus patients who do not follow the recommendation of a
low-fat diet are more likely to develop diarrhea.

OBJECTIVES

The objective of the present study was to
systematically review the literature about the aspects
of biliary diarrhea after cholecystectomy, in order to
explain the epidemiology, pathophysiology, associated
clinical manifestations, diagnosis, and treatment. This
study is relevant because 30%-40% of patients after
cholecystectomy develop some kind of symptom*, and
0.9%-35.6% of the manifestations are bile acid diarrhea’.

In summary, it is inferred that the study of diarrhea
in postcholecystectomy patients is of great social and
medical importance, because from a better understanding
of the aspects of the subject it is possible to have several
improvements for the quality of life of patients undergoing
the surgical procedure.

MATERIAL AND METHODS

The present study was designed with the objective
of performing a systematic review of the literature on
aspects of diarrhea in postcholecystectomy patients. To
this end, a bibliographic survey was carried out in the
PubMed, SciELO, and Google Academic databases, as
well as important books within the academic literature.

The variables of the research were epidemiology,
pathophysiology of postcholecystectomy diarrhea,
associated clinical manifestations, diagnosis and treatment
of patients who underwent the surgical procedure and
presented diarrhea as a symptom.

The search covers the area of gastroenterology,
focusing on scientific collections that dealt with the theme:
aspects of diarrhea in postcholecystectomy patients. 124
articles were found in the databases, and 24 articles were
selected because they met the inclusion and exclusion
criteria. In addition, 5 books that approached the theme
were used.

The inclusion criteria used in the selection of
articles were articles published between 2010 and 2021,
in Portuguese, English or Spanish, which included the
descriptors: Surgery; Colelithiasis; Diarrhea. As exclusion
criteria, articles that were not related to the definition,
pathophysiology, diagnosis, and treatment of cholelithiasis
and biliary diarrhea were discarded.

RESULTS

After evaluation and selection of the articles that
met the eligibility criteria (Flowchart 1), we constructed
table 1 with the objective of contributing to the explanation
of the results and discussion of the study. The table below
(Table 1) was ordered according to the citation during the
study and presents the year of publication, first author’s
name, abstract, and category.
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Flowchart 1. Evaluation and selection of articles, according to eligibility criteria.

Table 1. Distribution of researched works according to the citation of articles during the work, presenting the year of publication, the
name of the first author, abstract and category.

Author/Year

Abstract

Category

Castro
2021

It reports on the decrease in pain in the postoperative period of
laparoscopic cholecystectomy when compared to the minilaparotomy
technique. In the analysis of the text, the process is also considered
the standard for the solution of cholelithiasis.

Laparoscopic versus minilaparotomy cholecystectomy
in cholelithiasis: a systematic review and meta-analysis

Del Grande
2017

Discusses the advantages of laparoscopic surgery and the most
common gastrointestinal symptoms after the surgical procedure. It
presents a research that compares the consistency of stools in the pre
and postoperative period of cholecystectomy, as well as analyzes
possible variables for changing bowel habits, in addition to the
surgical procedure.

Prevalence and predictors of changes in bowel habits
after laparoscopic cholecystectomy.

Fingar
2015

It reports on the recurrence of procedures in young patients and young
adults, exposing the most common age group.

Most frequent operating room procedures performed
in US hospitals

Leoén-Bartia
2013

Cholecystectomy is a determining factor for chronic diarrhea, this
factor is little known by doctors and easily treated.

Chronic diarrhea after cholecystectomy.

Farrugia
2021

The article presents all the possible pathophysiological processes
involved with post-cholecystectomy diarrhea, as well as the most
effective diagnostic methods for its identification. It supports the
theses related to the intestinal microbiota and the negative feedback
of bile acids.

Bile acid diarrhoea: pathophysiology, diagnosis and
management.

Manriquez
2017

The article also reports on post-cholecystectomy diarrhea being little
known by doctors and presents important data related to the country
of origin (Chile), where the prevalence of diarrhea after gallbladder
surgery is 0.9% to 35.6%.

Post-cholecystectomy diarrhea: a frequent problem?

Yueh
2014

Article comprises the explanation of the pathological process
concerning the formation of gallstones. Furthermore, it reports that
the origin of post-cholecystectomy diarrhea is controversial and
multifactorial and discusses the mechanisms that cause diarrhea.

Diarrhea after laparoscopic cholecystectomy:
associated factors and predictors.

Pinto
2015

Laparoscopic cholecystectomy was described by Mouret, Dubois and
Perissat, and has several advantages such as: smaller incision and
reduced probability of complications, such as infection, bleeding,
keloids and hematomas.

Videolaparoscopic cholecystectomy through single
access: technique without the need for special materials
and better ergonomics.

Andrade
2020

The research analyzes the determining factors for the hospital
prevalence of patients who are candidates for videolaparoscopic
cholecystectomy.

Identification of predictive factors of increased intra
and postoperative hospital stay in candidates for
laparoscopic cholecystectomy.

Saltiel
2011

Cholecystectomy is the removal of the gallbladder, for resolution, there
are two surgical techniques: open technique and videolaparoscopic.
The article aims to evaluate the clinical profile of patients and, in
addition, reports on the two techniques.

Profile of patients undergoing cholecystectomy at
Hospital Regional de Sdo José Dr. Homer by Miranda
Gomes in the greater Florianopolis-SC.
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Table 1. Distribution of researched works according to the citation of articles during the work, presenting the year of publication, the

name of the first author, abstract and category. Continuation
Author/Year | Abstract Category
Irigonhé The prevalent comorbidities are SAH, obesity and diabetes mellitus. | Analysis of the epidemiological clinical profile of
2 0% 0 Laparoscopic surgery demonstrates a low risk when performed under | patients undergoing laparoscopic cholecystectomy in
safe conditions a teaching hospital in Curitiba.
Villaba Chronic diarrhea is one of the most common Symptoms in patients Resolution of post cholescystectomy chronic diarrhea
who underwent the cholecystectomy procedure, having a complex | . . C e .
2016 . . . using bile acid-binding resins: a case report.
treatment due to a wide range of etiologies.
Jaramillo The ll.terflture defines dlarrheg s tbe presence of 3 or more wat'ery Post-cholecystectomy diarrhea, diagnostic and
deposits in more than 4 weeks in patients who underwent the surgical .
2017 therapeutic approach.
procedure.
Michael It comprises the pathophysiological explanation of biliary diarrhea
2015 disorders related to FGF-19, FGFR4 or B-klotho genetic variations | Prevalence, Pathogenesis, and Therapy. Gut and liver
and other mechanisms that stimulate colonic motility.
Brydon The diagnostic test for intestinal malabsorption performed using An evaluation of the use of serum 7-alpha-
. . . .". < |hydroxycholestenone as a diagnostic test of bile acid
2011 7HCO serum is preferable to SeHCAT due to its greater simplicity. . . .
malabsorption causing watery diarrhea.
Chronic diarrhea caused by bile acids has as its pathophysiological
Walters mechanism the homeostasis of bile acid production. Having several | Bile acid diarrhea and FGF19: new views on diagnosis,
2014 types of diagnostic test, such as SeHCAT (Selenium homocholic | pathogenesis and therapy.
taurine).
Camilleri Elevat.ed. bile a01d§ are demonstrated using the 7SSCHCAT test and Effect of increased bile acid synthesis or fecal excretion
when it is not available for use, the surrogate for assessing the rate | .. . .
2014 . . .. in irritable bowel syndrome-diarrhea.
of bile acid synthesis is serum C4.
Wong C4 levels can be used to diagnose patients who have bile acid ¥n<?reased bile acid blosynthe.s1s S assoc1ateq \ylth
. irritable bowel syndrome with diarrhea. Clinical
2012 malabsorption.
gastroenterology and hepatology
Bowel functions, fecal unconjugated primary and
Shin Primary bile acid levels are higher in individuals with poor IBS | secondary bile acids, and colonic transit in patients with
2013 (irritable bowel syndrome) compared to people who do not have IBS. | irritable bowel syndrome. Clinical Gastroenterology
and Hepatology
Demonstrates the use of new non-invasive techniques for diagnosing
Covington chronic diarrhea. Current methods are expensive and require nuclear | Application of a novel tool for diagnosing bile acid
2013 medicine, so the use of a cheaper and faster portable electronic nose | diarrhoea. Sensors (Basel, Switzerland)
becomes a paradigm shift.
Although recognized as a cause of chronic diarrhea for over forty | Quantifying bile acid malabsorption helps predict
Orekova . f . . . . .
years, diagnostic tests and treatments for bile acid malabsorption | response and tailor sequestrant therapy. Clinical
2015 . . .
(MAB) remain controversial. Medicine
In the analyzeq groups, re.:gqrdless of the recommended diet (low fat Randomized study to evaluate low-fat diet in digestive
Menezes or not), the patients had similar percentages of symptom prevalence, . . . . .
. . . . .. | symptoms in the immediate postoperative period of
2013 showing an insignificant difference and making the low fat diet in |
. . . videolaparoscopy cholecystectomy.
the postoperative period controversial.
The low availability of fat in the diet will depend on the tolerance of
Barreto each patient towards the intake of fatty foods. With the return of the | The need for patient information in the preoperative
2010 body’s capacity, the patient will again secrete bile into the digestive | period of cholecystectomy.
tract by inferring lipids.
Manual of oral diets of the University Hospital of the Federal
Araujo University of Vale do Sao Francisco. The goal of a low-fat diet is . .
2020 to provide a low-fat diet to alleviate gastrointestinal symptoms and HU-UNIVASF hospital diet manual
treat illness.

Source: Produced by the authors of the article.

It was observed that, according to the publications*®,
postcholecystectomy diarrhea is a subject little known by
doctors and the academic community, despite the high
recurrence of this manifestation in the post-surgical period
of cholecystectomy, being around 0.9% to 35.6%. From this
literature, it is evident the need for studies and research on
the subject, in addition to its dissemination in the scientific

community.

According to Walters et al.?!, biliary diarrhea
is caused by increased flow of bile salts directly from
the liver to the intestine, so that this increase causes
hydroelectrolytic disorders in the gastrointestinal tract.
Farrungia and Arasaradnam’ and Michael'® explain that
the changes in the enterohepatic cycle are interrelated with



negative feedback and that the bile acids absorbed by the
intestine activate the ileal phanersoid X receptor, which
activates the transcription of FGF-19, which acts on the
liver and on the FG4 receptor reducing bile acid synthesis.
It is concluded from these articles that cholecystectomized
individuals do not have the functional negative feedback
mechanism and therefore present the symptomatology of
diarrhea.

Camillieri et al.?> and Wong et al.?®, states that
the diagnostic methods for biliary diarrhea are 7a-OH-
4-cholesten-3-one, 75SeHCAT, analysis of the presence
of 2-propanol and acetamine in urine, and the method
considered the gold standard for diagnosis is stool analysis.
This method is based on the analysis of the presence of
primary acids in the feces, since in cholecystectomized
patients, they are present in larger quantities.

Menezes et al.?’ argues that there is no need
for a low lipid diet in the post-operative period of
cholecystectomy and that the use of a low fat diet is based
on the patients’ fear of ingesting fat after surgery. However,
Yueh et al.’ contradicts Menezes et al.?’, because in their
studies, patients who ate such a diet had a lower degree of
occurrence of postcholecystectomy biliary diarrhea.
Thus, it is inferred that the pathophysiological explanations
for the cause of biliary diarrhea are known and clarified
by the literature, however, the need for a hypolipid diet is
controversial and requires research and analysis on such
use.

DISCUSSION

Cholelithiasis is one of the most prevalent
gastroenterological disorders in the world and is related
to changes in the concentration of substances in the bile!.
According to Kumar et al.’® to 50 tons of gallstones are
removed annually by surgery in the United States alone.
This data highlights the high prevalence of this disease
and also shows the importance of its treatment. Moreover,
gallstones are divided into two types, according to the
formation compounds, the most prevalent being cholesterol
stones and the less common pigment stones.

Cholecystectomy is considered the standard
procedure for the treatment of symptomatic cholelithiasis'?.
There are two types of surgical procedures, the
cholecystectomy in which the abdominal cavity is opened,
known as “open”, and the cholecystectomy called “closed”,
in which the surgical incision is minimal'®. Laparoscopic
cholecystectomy has several advantages compared to open
cholecystectomy, among these benefits are: less likelihood
of complications, less postoperative pain and morbidity and
better healing in relation to keloids!!.

In this sense, despite the many benefits of
laparoscopic surgery, there are also some possible
complications of the procedure, such as bleeding, liver
injury, postoperative complications, wound infections and
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acute pancreatitis'®. However, one of the most recurrent
disadvantages is related to the symptoms present in
the postoperative period. The most common clinical
manifestations after cholecystectomy are increased bowel
frequency, urgency, nocturnal defecation, excessive
flatulence, abdominal pain, stool incontinence, and
diarrhea’.

Moreover, the most recurrent symptom in
postcholecystectomy cases is biliary diarrhea, being
described in about 30% of the patients who undergo
the surgical procedure for removal of the gallbladder®.
Additionally, diarrhea is a symptom clinically defined
as an increase in the frequency of bowel movements of
softened stools; however, according to academia, to define
a bowel frequency as diarrhea, it is necessary to research
the daily weight of stools, which is not usually done in
medical practice!®.

Nevertheless, biliary-type diarrhea is conceptualized
as chronic diarrhea because it lasts longer than four weeks
and the presence of three or more diarrheal bowel movements
in 24 hours. In addition, this symptomatology can appear
in a few months or even years after surgery'’. Biliary
acid diarrhea is due to the fact that after cholecystectomy
the drainage of bile salts is continuous from the liver to
the gastrointestinal tract, causing water and electrolyte
disturbances in the small intestine'’.

Still on the trigger devices for postcholecystectomy
biliary diarrhea, Michael'® notes the mechanism by G
protein-coupled receptors. Excess bile acid concentration in
the colon activates GPBAR1 (TGRS5) receptors 1, which are
found on ileal endocrine cells and function as a cell surface
receptor for bile acids. The association between excess
bile acid in the colon and genetic variation in this receptor
interferes with the acceleration of colonic transit and
motility in the intestine, causing increased fluid secretion.

From these pathophysiological mechanisms it is
concluded that there are 3 types of intestinal malabsorption,
type 1 caused by diseases in the ileum or ileal resection,
type 2 of idiopathic cause, and finally type 3 due to bile
acid malabsorption, which the postcholecystectomy
diarrhea fits. Following this line of thought, there are
some tests that can be performed in order to help diagnose
postcholecystectomy diarrhea; among these tests, the
SeHCAT 75 test (Selenium-75 homolic acid taurine test)
is one of the methods used to establish the production,
renewal, or replacement of bile acid®.

It is a non-invasive diagnostic method and aims
to calculate the accumulation of bile acid in the body
over 7 days. This test has greater workability for diarrhea
caused by idiopathic malabsorption, however, it can also
be used in types 1 and 3. Bile acid loss is characterized in
mild, moderate, or severe by the test, and many studies
show positive test results for type 1 and 2 bile acid
malabsorption®'.

In agreement with Camilleri et al.??, another test
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that can be used for the diagnosis of bile acid diarrhea
is serum 70-OH-4-cholesten-3-one (C4), used in cases
that 75SeHCAT is not available to be done. One of the
validated methods for C4 analysis is high performance
liquid chromatography and tandem mass spectrometry, the
material used is a fasting blood sample. This is a test with
a higher negative predictive value than positive predictive
value, meaning that it is an exclusion test.

Stool analysis is considered according to Wong
et al.> to be the gold standard method for analyzing bile
acid diarrhea, although it is a more complicated method to
perform and is not the most widely used in practice because
of'this. This test assesses the weight, fat, and the amount of
bile acids in the stool (kenodeoxycholic, colic, deoxycholic,
and lithocolic acids). Of these, colic and chenodeoxycholic
acids are considered primary acids and are present in larger
amounts in patients with bile acid diarrhea and are found
in the fecal analysis?.

Finally, according to Covington et al.* other
diagnostic methods have been used and researched,
among them the test using plain urine. This method using
urine excreta evaluates the presence of propane-2-ol and
acetamine. An electronic nose device can be used for
the evaluation, which identifies chemical signatures in
the urine specimens. However, therapeutic assays can
also be performed for diagnosis; cholestyramine and
colesevelam are the proposed drugs; however, there is no
recommendation for the use of this method, and it is used
only when no other type of diagnostic device is available’2.

Furthermore, according to Grande et al.* there
is no way to determine which patients will present with
postoperative diarrhea, therefore, the tests combined with
clinical medicine are important to establish the diagnosis
and appropriate treatment. Certainly, the objective of
the surgical treatment of cholecystectomy is the relief of
symptoms and prevention of complications, as well as the
dietary treatment aims to promote benefits to the quality
of life and better recovery of the patient postoperatively®’.
Barreto et al.?® also describes that the patient should be
oriented about the temporary changes in the body after
surgery, as well as about the hypolipidic diet, which is one
of the possible dietary treatments.

In this sense, to better understand which foods can
be consumed after cholecystectomy, a Manual of Hospital
Diets of HU-UNIVASF was prepared, which includes as
one of the diets, the hypolipidic diet. Thus, this manual
helps the physician when prescribing this diet, with a low
rate of fats and oils, especially saturated fat. The foods it
allows are: skimmed milk and yogurt, low-fat cheese, lean
meats, eggs, honey, vegetables, and jam. The foods not
allowed are yogurt and whole milk, heavy cream, yellow
cheese, fried foods, and butter or margarine.

Despite being a common procedure in medical
application, there is a contraposition of authors related
to this theme of low-fat diet. According to Menezes et
al.”’, some scholars believe that in the period after the
cholecystectomy the restriction of fats is not necessary,
since the gallbladder has the function of storing bile and
not producing it. Finally, the author concludes that some
physicians prefer the continuation of the preoperative
established low-fat diet due to psychological factors of the
patients, because some of these individuals are afraid of
consuming fat even after surgery.

On the other hand, Yueh et al.’, infers a greater
importance of the low-fat diet, since patients who did
not follow the diet had a greater tendency to develop the
pathophysiology of bile acid diarrhea compared to those
who followed the low-fat diet. Thus, the recommendation of
the low-fat diet is variable, depending on the practitioner’s
experience and the patient’s clinical status.

CONCLUSION

The present review provided a better understanding
of the aspects related to diarrhea in postcholecystectomy
patients. The evidence points out that about 30% of patients
who undergo cholecystectomy present biliary diarrhea,
in addition to excessive flatulence, abdominal pain, stool
incontinence, and nocturnal defecation. Moreover, there
is no way to determine which patients will present with
diarrhea postoperatively, since this symptomatology can
appear in a few months or even years after surgery.

The pathophysiological mechanism of biliary
diarrhea is intrinsically related to the process of synthesis
and excretion of bile, involving the negative feedback
mechanism, alteration of the intestinal microbiota, and
genetic variation of the receptors for FGF-19 (fibroblast
growth factor) and the receptor coupled to G protein.
It is inferred that these mechanisms are modified after
cholecystectomy surgery.

The relationship between a low-fat diet and a
tendency to develop bile acid diarrhea is controversial
among the literature reviewed. Studies suggest that patients
who did not follow the diet were more prone to biliary
diarrhea. On the other hand, there is evidence that does not
relate the low-fat diet to diarrhea in postcholecystectomy
patients.

It is believed that this work can contribute to
bring improvements to the general health condition of
the population. Since despite cholecystectomy being
a common procedure in medical application, there is
still little knowledge about the aspects of diarrhea in
postcholecystectomy patients



Rev Med (Sao Paulo). 2022 May-June;101(3):e-194771.

Authors’ participation: Débora Gomes Junqueira Vilela, Andressa Morgenstern Santos, Thais Cristine Souza Silva: Concepgao,
desenho da pesquisa e redagdo do texto; Débora Gomes Junqueira Vilela, Andressa Morgenstern Santos, Thais Cristine Souza Silva,
Raimundo Celio Pedreira: Revisdo referéncias, Raimundo Celio Pedreira: Orientagdo do trabalho; Vanessa Regina Maciel Uzan de
Moraes: Revisdo gramatical.

REFERENCIAS

1.

10.

11.

Tortora GJ, Derrickson B. Principio de anatomia e fisiologia.
14a. ed. Rio de Janeiro: Guanabara Koogan; 2019. Cap.
24, p. 920.

Zaterka S, Eisig NJ. Tratado de gastroenterologia: da
graduacdo a poés-graduagdo. 2a. ed. Sdo Paulo: Atheneu;
2012. Cap. 87, p. 1022.

Castro PMV, Akerman D, Munhoz CB, Sacramento I,
Mazzurana M, Alvarez GA. Colecistectomia laparoscopica
versus minilaparotdmica na colelitiase: revisdo sistematica
e metanalise. ABCD Arq Bras Cir Dig. 2014;27(2):148-53.
doi: https://doi.org/10.1590/S010267202014000200013.

Del Grande LM, Leme LFP, Marques FP, Ramos AT,
Ramos PT, Souza FA. Prevaléncia e preditores de
alteracdes do habito intestinal pds-colecistectomia
videolaparoscopica. ABCD Arq Bras Cir Dig. 2017;30(1):3-
6. doi: https://10.1590/0102-6720201700010002.

Fingar KR, Stocks C, Weiss AJ, Steiner CA. Most Frequent
Operating Room Procedures Performed in U.S. Hospitals,
2003-2012: Statistical Brief#186.2014 Dec. In: Healthcare
Cost and Utilization Project (HCUP) Statistical Briefs.
Rockville (MD): Agency for Healthcare Research and
Quality (US); 2006. Available from: https://www.ncbi.nlm.
nih.gov/books/NBK274246/

Ledn-Barta R. Diarrea cronica postcolecistectomia. Rev
Gastroenterol Pert. 2013;33(1):82-4. Available from:
http://www.scielo.org.pe/scielo.php?script=sci_arttext&pi
d=S102251292013000100011.

Farrugia A, Arasaradnam R. Bile acid diarrhoea:
pathophysiology, diagnosis and management. Frontline
Gastroenterol. 2021;12(6):500-07. doi: http://dx.doi.
org/10.1136/flgastro2020-101436.

Manriquez E, Tejos R, Rojas A, et al. Diarrea
poscolecistectomia: jun problema frecuente? Rev Chilena
Cir. 2017;69(5):376-81. doi: http://dx.doi.org/10.1016/j.
rchic.2017.04.007.

Yueh TP, Chen FY, Lin TE, Chuang MT. Diarrhea after
laparoscopic cholecystectomy: associated factors and
predictors. Asian J Surg. 2014;37(4):171-7. doi: https://doi.
org/10.1016/j.asjsur.2014.01.008.

Kumar V, Abbas AK, Aster JC. Robbins: patologia bésica.
9a ed. Rio de Janeiro: Elsevier; 2013. Cap.18, p.1607,
paragrafo 1

Pinto MAL, Andrade RFCG, Silva LGO, Pinto MAL,
Mubharre RJ, Leal RA. Colecistectomia videolaparoscopica
através de acesso Unico: técnica sem necessidade de
materiais especiais ¢ melhor ergonomia. Rev Col Bras Cir.
2015;42(5):337-40. doi: https://doi.org/10.1590/01006991
2015005012.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Andrade CS, Janior ZBL, Teixeira FS. Identificagdo dos
fatores preditivos de aumento de permanéncia hospitalar
no intra e pos-operatorio de candidatos a colecistectomia
videolaparoscopica. Braz J Develop. 2020;6(8):55850-60.
doi: https://doi.org/10.34117/bjdv6n8-121.

Saltiél RV, Pedrini A, Paulin E. Perfil dos pacientes
submetidos a colecistectomia no Hospital Regional de
Sdo José Dr. Homero de Miranda Gomes na grande
Floriandpolis-SC. Arq Cién Saude UNIPAR. 2011;15(2).
Disponivel em: https://revistas.unipar.br/index.php/saude/
article/view/3713/2413.

Irigonhé ATD, Franzoni AAB, Teixeira HW, et al. Analise
do perfil clinico epidemioldgico dos pacientes submetidos
a colecistectomia videolaparoscopica em um hospital de
ensino de Curitiba. Rev Col Bras Cir. 2020;47:¢20202388.
doi: https://doi.org/10.1590/0100-6991e-20202388.

Villalba NL, Gonzalez IP, Pérez AR, Sosa ZC, Medina IM,
Ortega SS. Resolution of post cholescystectomy chronic
diarrhea using bile acid-binding resins: a case report.
Research. 2016;3:1487 [cited 2021 Mar 6]. doi: http://dx.doi.
org/10.13070/rs.en.3.1487.

Dani R, Passos MCF. Gastroenterologia essencial. 4a. ed. Rio
de Janeiro: Guanabara Koogan; 2011. Cap.3, p.26.

Jaramillo RG, Yurgaky JM, Regin WO. Diarrea
poscolecistectomia, enfoque diagndstico y terapéutico.
Rev Med. 2017;25(2):96-104. Available from: https://www.
redalyc.org/pdf/910/91054722009.pdf.

Guyton AC, Hall JE. Tratado de fiosiologia médica. 12a ed.
Rio de Janeiro: Saunders Elsevier; 2011. Cap. 65, p. 2414.

Michael C. Bile Acid Diarrhea: prevalence, pathogenesis,
and therapy. Gut Liver. 2015;9(3):332-9. doi: https://doi.
org/10.5009/gn114397.

Brydon WG, Culbert P, Kingstone K, et al. An evaluation
of the use of serum 7-alpha-hydroxycholestenone as a
diagnostic test of bile acid malabsorption causing watery
diarrhea. Can J Gastroenterol. 2011;25(6):319-23. doi:
https://doi.org/10.1155/2011/701287.

Walters JRF. Bile acid diarrhoea and FGF19: new views
on diagnosis, pathogenesis and therapy. Nature Rev
Gastroenterol Hepatol. 2014;11(7). doi: https://doi.
org/10.1038/nrgastro.2014.32.

Camiller M, Busciglio I, Acosta A, et al. Effect of increased
bile acid synthesis or fecal excretion in irritable bowel
syndrome-diarrhea. Am J Gastroenterol. 2014;109(10). doi:
https://doi.org/10.1038/ajg.2014.215.

Wong BS, Camilleri M, Carlson P, et al. Increased bile acid
biosynthesis is associated with irritable bowel syndrome with
diarrhea. Clin Gastroenterol Hepatol. 2012;10(9):1009-15.
doi: https://doi.org/10.1016/j.cgh.2012.05.006



Vilela DGJ, et al. Understanding post-cholecystectomy diarrhea

24.

25.

26.

27.

Shin A, Camilleri M, Vijayvargiya P, et al. Bowel functions,
fecal unconjugated primary and secondary bile acids, and
colonic transit in patients with irritable bowel syndrome. Clin
Gastroenterol Hepatol. 2013;11(10):1270-5. doi: https://doi.
org/10.1016/j.cgh.2013.04.020.

Covington JA, Westenbrink EW, Ouaret N, et al. Application
of a novel tool for diagnosing bile acid diarrhoea. Sensors
(Basel). 2013;13(9):11899-912. doi: https://doi.org/ 10.3390/
s130911899.

Orekoya O, McLaughlin J, Leitao E, Johns W, Lal S, Paine
P. Quantifying bile acid malabsorption helps predict response
and tailor sequestrant therapy. Clin Med. 2015;15(3). doi:
https://doi.org/ 10.7861/clinmedicine.15-3-252.

Menezes HL, Fireman PA, Wanderley VE, Menconga
AMMC, Bispo RKA, Reis MR. Estudo randomizado para
avaliacdo da dieta hipolipidica nos sintomas digestivos

28.

29.

no pos-operatério imediato da colecistectomia por
videolaparoscopia. Rev Col Bras Cir. 2013;40(3):203-7.
Disponivel em: https://www.scielo.br/pdf/rcbe/v40n3/07.
pdf.

Barreto RASS, Araujo ACO, Suzuki K, Freitas VC. A
necessidade de informagdo do cliente em pré-operatorio
de colecistectomia. Reme - Rev Mineira Enfermagem.
2010;14(3):369-75. Disponivel em: https://cdn.publisher.
gnl.link/reme.org.br/pdf/vli4n3all.pdf.

Araujo IS, Macédo MA. Manual de dietas hospitalares
HU-UNIVASF. HU UNIVASF; 2020 [citado 17
abr. 2021]. Disponivel em: http://www.univasf.edu.
br/~tcc/000018/000018ef.pdf.

Received: February 08, 2022
Accepted: March 31, 2022



