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Clinical, surgical and endoscopy gastroenterology
must always go together
José Celso ARDENGH1,2 and Mirwais KAKAR3

Ardengh JC, Kakar M. Clinical, surgical and endoscopy gastroenterology must always go together. Arq Gastroenterol. 2021;58(3):267-8.

Dear reader,
In the fight against the COVID-19 pandemic, Brazil has for a
very long time retained the top rank for highest number of cases and
number of deaths. This undisputable fact required determination
and coordination of the entire world’s medical fraternity, that tried
calmly but not easily, to remain oblivious to the various non-orthodox attitudes from the leaders around the world. Doctors, who
respect the commandments of the Hippocrates(1), discussed in an
elegant, intelligent, and shrewd way about the conducts in the daily
clinical practice. In fact, we always want to know and do the best
for our patients, always in a humane way to avoid their suffering.
Currently, there is a lot of debate about whether medical journals are trustworthy or not, especially after the politization by the
editorial boards of some of the most important medical journals!
Our proposal is not and will never be political. Our discussion will
be based in evidence and science, always coming from studies with
robust methodologies and as we could not fail to mention, our most
important gastroenterology journal, Arquivos de Gastroenterologia
(Archives of Gastroenterology), which in addition to disseminating
knowledge in the field of clinical and surgical gastroenterology,
has also become a valuable communication vehicle for the dissemination of scientific results in digestive endoscopy, an important
medical specialty.
Clinical, surgical, and endoscopy gastroenterology must always
go hand in hand, as one complements the other! However, this
symbiotic capacity, without any kind of rupture in the dominance
of each of them in the scope of their activities, is what leads to
the development of the specialty as a whole. Despite the politization of choices, judicialization of decisions, fallacies in describing
facts, little effective action, and delays in important movements,
medical publications have been increasingly present, allowing for
the uncontested development of practically all specialties. Doctors
and teams dedicated to the evolution of science do not fight, they
continue to define strategies and measures to mitigate the suffering
of patients affected by any type of disease, new or old, which impairs the quality of life of human beings, whether from a financial
to an emotional standpoint.

The Archives of Gastroenterology is the main communication
vehicle dedicated to teaching clinical, surgical, and digestive endoscopy in Latin America, due to its excellence in the selection of
studies being received from all over the world! The journal has 540
active reviewers, a considerable army of professionals to evaluate
articles. When we analyze the annual submission numbers and
compare it against the rejection rate of the last 5 years, we note
that in 2016 these were 90 and 32%, in 2017 (92 and 32%), in 2018
(130 and 37%), in 2019 (162 and 40%) and in 2020 (192 and 47%),
respectively. These numbers unquestionably reveal the growth of
national scientific production, due to the increase in the number
of submissions, as well as the interest in publishing in this journal.
For this reason, I invite you to appreciate the n. 3 of vol. 58 with
27 interesting studies, being: 19 originals, five e-videos, one brief
communication, one letter to the editor, and one review. There, you
will find nine interesting studies on digestive endoscopy, showing
that the national scientific production has increased considerably
in this specialty. Among them, the study on post-endoscopic retrograde cholangiopancreatography pancreatitis (ERCP) prophylaxis
stands out, in which authors evaluate the use of two regimes with
different non-steroidal anti-inflammatory drugs(1). This subject is
currently under the spotlight, as the occurrence of ERCP is one of
the most feared complications and the discussion of how to prevent
this adverse event is important to improve the quality, safety, and
performance of this procedure, which is so important to the therapeutics on the biliopancreatic system. This topic is so important
that there are numerous systematic reviews and meta-analyses
published on this matter(2). Percutaneous endoscopic gastrostomy in
children and adolescents is an advanced endoscopic technique that
deserves to be highlighted. The authors of this study emphasize the
results of this technique, which is frequently performed in adults
and the elderly, who needs adequate nutrition(3). The impact of
COVID-19 is present in a publication developed by the Curitiba’s
group. In this study, the authors show that the risk factors for upper
gastrointestinal bleeding were modified due to COVID-19 in the
patients undergoing urgent endoscopic exams(4).
Technical details of colonoscopy are also highlighted in the
analysis about the impact of retroversion on the detection of
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proximal colon lesions in a large-volume tertiary private hospital,
showing that this maneuver, performed by experienced physicians,
improves the detection of lesions in the proximal colon, as they are
small. Injuries can remain hidden behind folds that are sometimes
hard to see(5).
Another interesting study produced by the discipline of coloproctology at the University of São Paulo (Ribeirão Preto), demonstrated that the teaching of basic skills during the colonoscopy
exam allows the applicability of quality and safety standards(6).
Nowadays, digestive endoscopy services around the world are
concerned with improving their skills and qualities in detecting
injuries and treating them. The quality of endoscopic procedures
must be evaluated by standards created and used in practice so
that we can improve what is offered to patients. Furthermore, an
important technical point was the published study of Schacher
and cols who evaluated the results of the underwater endoscopic
resection of colorectal polyps, a technique that is on the rise due
to its effectiveness, improved skills and low complication rate(7).
Finally, I invite everyone to enjoy the newly created e-video
session, which offers clinical cases or case series in the form of
videos with no more than 4 minutes, exposing the problems faced
by surgeons and/or endoscopists in the diagnosis and/or treatment
of the various diseases of the digestive system. This is a successful
section at Archives of Gastroenterology, receiving contributions
from all over the world! In this publication, five interesting e-videos
were published, a record! Surgical treatment based on endosonography and ERCP findings in bile duct intraductal papillary mucinous
tumors associated with invasive adenocarcinoma is presented in
one of them, highlighting the characteristics of both exams of this
rare disease(8). Duodenal papilla somatostatinoma is rare and may
be followed by choledocholithiasis. This video describes in detail

the staging, with fantastic images of the endoscopic papillectomy
and the results of the treatment in a long-term follow-up, safely
demonstrating that this type of treatment is effective and safe when
properly indicated(9). Pancreatoduodenectomy is a surgery that has
a high rate of morbidity and mortality and some complications
that are difficult to treat, such as digestive fistulas. The authors of
this e-video, entitled “Definitive pyloric closure for the treatment
of digestive fistula after pancreaticoduodenectomy with “overthe-scope” clip (padlock)”, shows that endoscopic techniques
for tissue suture and raffia using as an access route have been
increasingly carried out, in addition to the inventiveness of the
multidisciplinary team composed of surgeons, gastroenterologists,
and radiologists(10).
The videos of the surgical category, which I can’t avoid, are
very insightful. In this section, you can see the e-video of the first
central hepatectomy performed robotically to resect a hepatocholangiocarcinoma(11). In this procedure, the selective clamping of the
hepatic artery instead of the traditional Pringle maneuver to limit
the blood loss during surgery! The last video gives us impressive
images, describing in detail the laparoscopic management of a
giant choledochal cyst associated with intrahepatic lithiasis, with
technical and clinical success(12).
There is no doubt that reading this edition will be fruitful and
will provide precious information for coping with the most diverse
diseases of the digestive system always based on robust scientific
evidence.
Hope you enjoyed the reading.
Orcid
José Celso Ardengh: 0000-0002-5932-2499.
Mirwais Kakar: 0000-0002-4215-9795.
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In memory of Professor Milton Costa.
May 26, 1944 – August 26, 2021.

Rio de Janeiro, August 14, 2021
We were taken aback at the sudden news of
the death of Professor Milton Costa on August
2, 2021.
I first met Prof. Milton Costa in 1992, when
the Federal University Hospital of Rio de Janeiro Clementino Fraga Filho Digestive Motility
Laboratory was inaugurated, at that time it was
housed in the Radiology Department of that
Hospital.
Prof. Milton Costa graduated from the
School of Medicine of the Federal University
of Rio de Janeiro (FURJ) in 1972 and trained
in surgery at the Division of General Surgery of
the Moncorvo Filho Hospital, as an assistant to Prof. Humberto
Barreto, a very distinguished surgeon and Professor at FURJ.
He obtained his Master´s degree in General Surgery in 1974
and his Doctorate in 1983, also at FURJ. In 1991 he became Full
Professor in the Biomedicine Sciences Institute (BSI) at Health
Science Center of FURJ, where he lectured, taught dissection
with extreme skill and accuracy and supervised many research
projects and thesis. His main area of interest was the study of
anatomical and functional aspects of deglutition. He was head
of the Laboratory of Digestive Motility and Imaging at BSI, and
developed the method of videofluoroscopy of deglutition. He was
a true pioneer in this area both state and countrywise, promoting
the value of this method in the study of deglutition and different
causes of dysphagia. He was a source of inspiration to many
of his students, who later followed his steps as anatomists and
physiologists. His work was also highly appreciated by phonoaudiologists, who learned with him the techniques for managing
their patients with dysphagia.
During his professional life, he delivered more than 100 courses
on the morphologic functional and videofluoroscopic bases of
deglutition and dysphagia, both in Brazil and abroad. Between the
years of 2003 and 2018 he also published numerous papers in na-

tional and international scientific journals, most of
which were peer-reviewed. The last one, in 2018, was
published by the supplement of Arquivos de Gastroenterologia about “Neural control of deglutition”(1).
He wrote several chapters in books on this subject
and his book “Deglutição e disfagia – bases morfofuncionais e videofluoroscópicas” by Medbook
Publishers is an important reference in the field.
For many years, we kept a close professional
contact due to our common interests, and with
time we developed a solid friendship which included our Study Group on Esophageal Disorders. In
several Brazilian of Gastroenterology Congresses,
we participated in meetings on deglutition and
dysphagia. Milton was always affable, friendly and
had a keen sense of humor. When in Congress at
Buenos Aires, as both of us loved tango, we went to several shows
together.
Milton was a Member of the Brazilian Society of Digestive
Motility and Neurogastroenterology since 1988. During my term
as President of this entity (2011-2012), I had the privilege and the
honor to have him as Scientific Director. Among the many initiatives, we had the opportunity of launching the first National Survey
on Digestive Motility in Brazil. Our personal and professional links
continued after his retirement, as we shared an interest in music.
On a more personal note, I also had the opportunity of meeting
his wife and three of his five children to whom he dedicated a very
special place in his heart.
My heartfelt condolences to his wife, Maria de Lourdes, his
descendants, Luiz Gustavo, Ana Luiza, Mónica, Ana Paula, Ana
Cristina and to his family.
Professor Milton Costa leaves an important legacy to all those
that worked with him. Brazilian Gastroenterology has lost a most
valuable member and a precious human being.
My dear friend, rest in peace.
Eponina M O Lemme*
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ABSTRACT – Background – Endoscopic retrograde cholangiopancreatography is a widely used therapeutic modality for the pancreaticobiliary tree.
However, it is responsible for the highest rates of complications among the endoscopic procedures, especially post-endoscopic retrograde cholangiopancreatography pancreatitis. The preventive methods include mechanical and pharmacological approaches, such as the use of non-steroidal anti-inflammatory drugs. Objective – To compare the efficacy of two different strategies using non-steroidal anti-inflammatory drugs for the prevention
of post-endoscopic retrograde cholangiopancreatography pancreatitis, and to clarify the uncertainty about the route of administration of non-steroidal
anti-inflammatory drugs in the prevention of this complication. Methods – This was a prospective trial. Two therapeutic groups were compared with
a control group that was composed of patients who underwent endoscopic retrograde cholangiopancreatography, performed in the same service and
by the same team in the period preceding the study (historical series), without the administration of any type of prophylaxis. The first group received
100 mg rectal diclofenac. The second group received 100 mg intravenous ketoprofen. Both groups were compared, separately and jointly, with the
control group. Results – Post-endoscopic retrograde cholangiopancreatography pancreatitis occurred in 4.39% (12/273) of the participants. In the
group without prophylaxis, the incidence was 6.89% (10/145). Among those who received intravenous ketoprofen, the incidence was 2.56% (2/78). No
cases of acute post-procedural pancreatitis were observed in the group that received rectal diclofenac (0/52). Although there was no statistical difference between the therapeutic groups when they were separately analyzed, a statistical difference in the prevention of post-procedural pancreatitis was
observed when they were analyzed together (P=0.037). Conclusion – This study provides evidence for the efficacy of non-steroidal anti-inflammatory
drugs in the prophylaxis of post-endoscopic retrograde cholangiopancreatography pancreatitis.
Keywords – Diclofenac; ketoprofen; NSAID; prophylaxis; pancreatitis; ERCP.

INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is
a diagnostic and therapeutic procedure that is widely accepted as
the most important therapeutic modality for benign and malignant
diseases of the pancreaticobiliary tree(1). The therapeutic possibilities of this procedure range from the removal of stones to palliative
biliary drainage with stents(2). Of all gastrointestinal endoscopic
procedures, ERCP is responsible for the highest rates of complications, including pancreatitis, bleeding, cholangitis, cholecystitis, and
perforation(3,4). Among these complications, post-ERCP pancreatitis (PEP) is the most frequent(5). The incidence of PEP substantially
varies across studies, and is reported to be approximately 1–10%;
however, some studies reported an incidence of approximately
30% when only patients with a high risk for the development of
pancreatitis were analyzed(3,6). In 1991, Cotton et al. defined PEP

as the presence of the characteristic abdominal pain of pancreatitis
requiring new hospitalization or prolongation of hospital stay for
at least 2–3 days and an amylase level of at least three times the
reference limit, up to 24 h after the procedure(7).
The preventive methods include mechanical and pharmacological approaches, such as pancreatic duct stent placement, selective
catheterization methods, hyperhydration, and the use of allopurinol, antibiotics, oral corticosteroids, interleukin-10, non-steroidal
anti-inflammatory drugs (NSAIDs) (indomethacin, diclofenac), Nacetylcysteine, nifedipine, octreotide, secretin, and somatostatin(8).
The positive results in a meta-analysis of randomized clinical
trials on rectal indomethacin led to the highest degree of recommendation (A) from the European Society of Gastrointestinal
Endoscopy (ESGE) for the use of this medication in all patients,
resulting in the increased acceptance of the administration of
NSAIDs via the rectal route in clinical practice(3,9,10).
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However, the difficulty in using indomethacin in Brazil has
resulted in the need for other options. Following the ESGE guidelines, 100 mg rectal diclofenac is used in Brazil to prevent PEP.
Nevertheless, the appropriate timing and appropriate route of
administration of NSAIDs still need to be clarified(11).
Aims
We aimed to clarify the uncertainty about the route of administration of NSAIDs in the prevention of PEP.
METHODS

This study was a prospective trial that investigated two groups
of patients who received NSAIDs for PEP prophylaxis, and compared them with a historical sample. This study was approved by
the local institutional review board.
The ESGE defines PEP as the presence of a new or aggravated
abdominal pain in combination with an amylase or lipase level of
more than three times the reference value at >24 h after ERCP,
leading to the requirement for admission or prolongation of a
planned admission. Clinical evaluation and symptom score calculation were performed, in addition to the determination of the levels
of pancreatic enzymes before and 24 h after the procedure. In this
study, the severity of pancreatitis was classified according to the
ESGE classification, depending on the hospitalization duration
and complications. The inclusion criteria were as follows: age >21
years, absence of a history of active or previous pancreatitis, and
absence of comorbidities that can increase the risk of pancreatitis
(such as suspicion of Oddi’s sphincter dysfunction).
The exclusion criteria were failure to meet the inclusion criteria,
lack of follow-up, and refusal to participate in the study. For the
control group, the inclusion criterion was the availability of medical
records and examination reports that had the necessary information
for the study. Patients without measurements of serum pancreatic
enzymes before and after the procedure, without pain assessment
after the ERCP, and who presented with an increased risk for
pancreatitis (such as Oddi’s sphincter dysfunction and previous
similar events or other comorbidities) were excluded.
The control group was composed of patients who underwent
ERCP, performed in the same center and by the same team involved in the prospective study, before the implementation of the
prophylactic protocols in August 2015. These control patients did
not receive any prophylactic treatment, and were analyzed through
a review of the medical records and examination reports.
All patients who fulfilled the inclusion criteria and were referred for ERCP were invited to participate in the study. Those
who consented to participate received one of the two prophylactic
options. The serum levels of pancreatic enzymes were analyzed
before and after ERCP.
For the prevention of PEP, 100 mg rectal diclofenac or 100 mg
intravenous ketoprofen was administered to the patients following
the ESGE guidelines.
In the period from August 2015 to June 2016, all patients who
were referred for ERCP and agreed to participate received 100
mg rectal diclofenac, and were assigned to the diclofenac group
(TABLE 1). Diclofenac was administered immediately before the
procedure or up to 2 h after the procedure.
From July 2016 to December 2017 (TABLE 1), all patients
who were referred for ERCP and agreed to participate received 100
mg intravenous ketoprofen, and were included in the ketoprofen

TABLE 1. Collection period and total patients for each experimental
group.
Period
2015–2016

Group

Total
procedures

Completed the
study

Control

223

145

2016

Diclofenac

70

52

2017

Ketoprofen

87

78

group. Both experimental groups were compared with the historical control group.
Data were collected using a form that documented sociodemographic data, comorbidities, patient’s status before the procedure
(whether in the course of antibiotic therapy or using agents with a
different pathway of anti-inflammatory effect), presence of acute
pancreatitis, previous ERCP, and elapsed time. Factors that led to
the indication for ERCP and the main signs and symptoms that
necessitated the examinations were also recorded.
Moreover, the values of biochemical parameters implicated in
biliary tract diseases, especially the amylase level before the procedure, were compared with the post-procedural values to determine
the diagnosis of PEP, along with signs and symptoms recorded after
the examination. Other information about the ERCP procedure
was analyzed, and the variables implicated in the higher risk for
complications were difficulty in catheterization of the duodenal
papilla, sphincterotomy, dilatation of the biliary tract, presence
of calculi, and use of prosthesis.
For the historical control group, data were obtained from the
electronic medical records system of the hospital.
The comparison between the different drug prophylaxis treatments with respect to the age of the patients was performed using
a non-parametric test. The evaluation of the association between
prophylaxis with non-steroidal drugs and the variables age, sex,
presence of comorbidities, duration of pancreatitis, previous ERCP,
papillotomy, papilla condition (preserved vs altered anatomy,
difficulty in examinations, and development of pancreatitis was
performed using the chi-square test. The other results of this
study are presented in the form of descriptive statistics, tables,
and graphs. Statistical analysis was performed using the statistical
program SigmaPlot version 12.0, considering a significance level
of 5% (P<0.05).
RESULTS

A total of 275 participants completed the study, and the measurements in this sample were normally distributed. The data of
the control group were collected between 2015 and 2017. The data
of the ketoprofen group were collected in 2017, and those of the
diclofenac group were collected in 2016 (TABLE 1).
The control group presented a significantly older age than
the prophylactic treatment groups (Dunn’s post-test, P<0.05).
Moreover, there was a significant difference between the drug
prophylaxis treatments with respect to patient age (Kruskal-Wallis
test, P=0.010), with the ketoprofen group showing an older mean
age (44.5 years).
The data presented in TABLE 2 show the association between
prophylaxis with non-steroidal drugs and age, sex, presence of comorbidities, duration of pancreatitis, previous ERCP, papillotomy,
papilla condition, and difficulty in examinations among the patients
evaluated in this study.
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TABLE 2. Results referring to the evaluation of the relationship between prophylaxis with non-steroidal drugs and the variables age, gender, presence
of comorbidities, duration of pancreatitis, previous ERCP, papillotomy, preserved anatomy papilla condition and difficulty on the exam.
Group
Variables

Control group
(n=145)

Diclofenac100 mg PR
(n=52)

Ketoprofen 100 mg IV
(n=78)

P-value

57 (9 to 106)

43.5 (10 to 81)

44.5 (17 to 87)

0.010

Female n (%)

86 (59.3)

36 (69.2)

49 (62.8)

0.445

Comorbidities n (%)

73 (50.3)

16 (30.8)

13 (16.7)

<0.001

Current pancreatitis n (%)

28 (19.3)

10 (19.2)

12 (15.4)

0.751

Previous ERCP n (%)

27 (18.6)

5 (9.6)

18 (23.1)

0.147

Papilotomy n (%)

98 (67.6)

42 (80.8)

47 (60.3)

0.048

Preserved anatomy papilla n (%)

113(77.9)

43 (82.7)

62 (79.5)

0.767

Exam difficulty n (%)

32 (22.1)

11 (21.2)

17 (21.8)

0.991

Age – x – (min-max)

ERCP: endoscopic retrograde cholangiopancreatography; PR: per rectum; IV: intravenously.

No association was observed between drug prophylaxis treatment and the variables sex (chi-square test, P=0.445), current pancreatitis (P=0.751), previous ERCP (P=0.147), preserved anatomy
of the papilla (P=0.767), and difficulty in examinations (P=0.991).
The control group showed more comorbidities (50.3% [n=73];
chi-square test, P<0.001) than patients who received treatment with
diclofenac (30.8%, n=16) and ketoprofen (16.7%, n=13) (chi-square
test with Bonferroni correction, P<0.05).
In addition, there was an association between both therapeutic
groups and papillotomy, when the therapeutic groups were analyzed
together (chi-square test, P=0.048; TABLE 2). However, in the
comparison between treatments (ketoprofen vs diclofenac), there
was no significant difference in the frequency of papillotomies
(chi-square test with Bonferroni correction, P>0.05). TABLE 3
presents the results concerning the association between prophylaxis
with non-steroidal drugs and the development of pancreatitis in the
patients evaluated in this study. Despite the difference in absolute
numbers, no significant association was observed between these
variables (chi-square test, P=0.164).
Although TABLE 3 shows differences in the incidence of pancreatitis between the control group and the diclofenac group, and
between the control group and the ketoprofen group, statistical
significance was not reached (P=0.151 and P=0.218, respectively);
however, when the control group was compared with the combination of the two therapeutic groups, the difference was statistically significant (P=0.037) (TABLE 4). was statistically significant
(P=0.037) (TABLE 4).
PEP occurred in 10 of the 145 patients in the group without
prophylaxis for PEP, in none of the patients in the group that
received prophylaxis with diclofenac, and in 2 of the 78 patients
in the group with ketoprofen prophylaxis. Patients with PEP also

TABLE 4. Results comparing the two groups undergoing prophylaxis with
NSAIDs with the group without prophylaxis for post-ERCP pancreatitis.
Group
Pancreatitis

Control group
(n=145)

NSAIDs
prophylaxis (n=130)

PEP

10 (6.89%)

2 (1.53%)

Absence of PEP

134 (92.4%)

128 (98.4%)

P-value

0.037

P-value in the Fisher (P=0.037). ERCP: endoscopic retrograde cholangiopancreatography;
PEP: post-endoscopic retrograde cholangiopancreatography pancreatitis; NSAIDs: nonsteroidal
anti-inflammatory drugs.

showed prolonged hospitalization and amylase levels three times
higher than the reference value after the procedure.
According to the consensus criteria, the severity of the 10 PEP
cases in the group without prophylaxis was considered mild in one
case, moderate in six cases, and severe in three cases (including two
deaths). Of the two cases of PEP in the group treated with ketoprofen, one case was classified as mild and one case was severe, in
which the patient presented with other associated complications
such as duodenal perforation and progressed to death as the final
outcome. Both NSAIDs (100 mg rectal diclofenac and 100 mg
intravenous ketoprofen) were well tolerated in all patients, with
no adverse effects.
DISCUSSION

In this study, we evaluated the pharmacological prevention
of PEP by comparing two therapeutic groups with a historical
control group. Despite the non-significant difference when the
two therapeutic groups were separately analyzed, the joint analysis

TABLE 3. Results of the development of pancreatitis in each experimental group and the control group.
Group
Pancreatitis
Not presented n (%)

Control group
(n=145)

Diclofenac 100 mg PR
(n=52)

Ketoprofen 100 mg IV
(n=78)

135 (93.1)

52 (100.0)

76 (97.4)

Mild n (%)

1 (0.7)

0 (0.0)

1 (1.3)

Moderate/severe n (%)

9 (6.2)

0 (0.0)

1 (1.3)

PR: per rectum; IV: intravenously
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revealed that patients receiving prophylaxis had decreased incidence
of PEP when compared with the control group. The incidence
of PEP decreased from 10% to 1.3% with the use of intravenous
ketoprofen and from 10% to 0% with the use of rectal diclofenac.
When the two therapeutic groups (ketoprofen and diclofenac) were
jointly compared with the control group, a statistically significant
difference was obtained (P=0.037). We also observed a decrease in
the severity of pancreatitis, in which moderate to severe pancreatitis was observed in nine patients in the control group and in two
patients in the group with ketoprofen prophylaxis. The group that
received prophylaxis with diclofenac did not develop pancreatitis
after ERCP.
Patients who did not receive prophylactic treatment were older,
in average, than patients who received ketoprofen and diclofenac
treatments. Age should be taken into account as an additive risk
factor for pancreatitis after ERCP(6,12). Although lower age by
itself should not increase the probability of PEP, in association
with other factors it does influence the possibility of developing
pancreatitis as an outcome. This fact could lead the control group
to a lower risk of PEP.
The currently accepted hypotheses for the mechanism and
pathophysiology of PEP are as follows: (i) trauma or thermal injury to the papilla, causing spasm and edema of Oddi’s sphincter
and leading to transient obstruction to pancreatic secretion; (ii)
hydrostatic pressure due to contrast or saline injection into the
pancreatic conduit; and (iii) infection caused by the introduction
of intestinal microbiota together with bacteria transmitted by the
endoscope in the pancreatic approach(13). Any of these mechanisms
or even a combination of them can trigger the activation of intraductal proteolytic enzymes that cause pancreatic self-digestion and
inflammatory activation(13).
However, the exact mechanism of PEP remains to be elucidated.
PEP is known to be a process that develops from a proinflammatory cascade originating from a pancreatic acinar lesion. The
activation of phospholipase A2 (PLA2) by trypsin results from
the initial lesion. PLA2 is responsible for cleaving cell-membrane
phospholipids into fatty acids and lysophospholipids, subsequently
promoting the formation of arachidonic acid, a precursor of several
inflammatory mediators such as prostaglandins, leukotrienes, and
thromboxanes(14). Thus, PLA2 is a key modulator of the inflammatory signaling cascade in pancreatitis. NSAIDs are known to be
potent inhibitors of the PLA2 enzyme (elevated in pancreatitis),
thus interrupting the inflammatory cascade in pancreatitis(14).
Our study provides new evidence that the use of NSAIDs
reduces the severity or even the number of PEP events described
in other studies.
The largest clinical trials used indomethacin as a prophylactic
drug for PEP. However, although the trials showed broadly positive
results in terms of the prevention of PEP, a common criticism was
that these effects do not apply to the general population but rather
offer greater benefits to high-risk patients, such as those with Oddi’s
sphincter dysfunction. In a 2016 clinical trial by Levenick et al.(15),
indomethacin did not prevent PEP in consecutive patients undergoing examinations. Further studies comparing the effectiveness
of the administration pathways of NSAIDs in the prevention of
PEP after ERCP are relevant and necessary.
Indomethacin promoted a 90% reduction in PLA2 activity
in vitro (at lower concentrations than NSAIDs)(14). However, its
use in Brazil is restricted to large health service centers, and the
need to formulate the drug in compounding pharmacies makes

its standardized use impossible. Thus, exploring new prophylactic
possibilities is fundamental for safe advances in this area, including
the adjustments of doses, timing of administration, and route of
drug administration.
Diclofenac is a non-selective cyclooxygenase 1 (COX1) and
COX2 inhibitor with a safe profile, mainly in terms of gastrointestinal complications and toxicity(16). In an in vitro experiment,
diclofenac was shown to reduce the activity of PLA2 by 93%, if
used at high concentrations(14). Previous studies performed in India
and England showed that diclofenac administered via the rectal
route decreased the incidence and severity of PEP(17,18). Conversely,
another study performed in Indiana, USA, failed to demonstrate
similar results with respect to the use of oral diclofenac in high-risk
patients(19). Concerning the intravenous route, the performance of
diclofenac depends on aspects such as its bioavailability and its ideal
concentration and absorption(20). Thus, pre-procedure intravenous
administration with adjusted doses may promote early suppression
of the inflammatory responses in pancreatitis. This is suggested
by the positive results of reduced PEP incidence and severity in
two studies in which prophylactic administration of diclofenac
was performed 60 and 30–90 min before ERCP(21,22). The routes of
administration differ across studies, with some studies using the
rectal and intramuscular routes. Routine administration of rectal
diclofenac before or after ERCP has been recommended by European and Japanese society guidelines to minimize the risk of PEP.
Intravenous medicines are easier to administer and are more
accessible than rectal NSAIDs. In Brazil, ketoprofen is widely
available and is a low-cost drug that is widely used for osteoarticular and muscular inflammatory and pain disorders. It is a
derivative of propionic acid, has a short half-life, is a COX1 and
COX2 inhibitor, and can reach the plasma peak in minutes when
intravenously administered, whereas NSAIDs such as diclofenac
and indomethacin reach the peak concentration in plasma within
2–3 h when administered via the rectal or oral route(23). The use
of ketoprofen in vitro has been shown to reduce PLA2 activity by
90% at high concentrations(14).
Besides presenting good bioavailability, low cost, and pharmacological security, ketoprofen is more advantageous than
other NSAIDs because of the ease and comfort of its intravenous
administration. Highly stable concentrations of the drug can be
obtained in tissues in a short time(24).
In our study, intravenous ketoprofen was administered during
the procedure. Similarly, in the study by de Quadros et al., 100 mg
intravenous ketoprofen was administered for 20 min, immediately
before the procedure(22). Both approaches might have led to less
favorable results when the characteristics of intravenous administration were considered; that is, as the intravenous route allows a
shorter time for the drug to be absorbed and take effect, ketoprofen
was not administered in advance. It is important to highlight that
the safety and efficacy of doses vary among different regimens.
In addition, two meta-analyses, showed the efficacy of antiinflammatory drugs as prophylaxis of PEP, as well as their safety
when administered via different routes (rectal, intravenous, and
intramuscular), suggesting an effective combination of administration pathways(25,26). Although technical improvements are a
fundamental constant, the associated complications are not related
to the endoscopist’s learning curve and fewer complications were
observed in the third collected group (treated with ketoprofen between 2016 and 2017), considering the participation of the same
professionals throughout the study.

Arq Gastroenterol • 2021. v. 58 nº 3 jul/set • 273

Paez LF, Cury MS, Mello MPM, Campos DN, Rodrigues BER
Post endoscopic retrograde cholangiopancreatography pancreatitis prophylaxis: evaluation of two different NSAID regimens

Other forms of prevention have been described, and the combination of different methods may be ideal. Pancreatic stents have
proven benefits in the prevention of PEP; however, they are difficult
to use in routine practice because of the risk of pancreatic ductal
lesions during insertion, which requires the operator’s expertise,
in addition to the difficult availability of this material(5,25). All of
these factors need to be considered before choosing this method.
The main limitation of this study was the comparison of
two non-randomized populations from different periods, both
compared with a historical series. However, the methodology and
the selection of participants were the same for both populations,
and the two groups were collected immediately consecutive to
each other. The participating medical team was the same for both
populations. Moreover, studies conducted with a small number
of patients can lead to false-negative findings, as the results may
be influenced by the variability in sampling, although the team
responsible for this study attempted to ensure proper planning
and execution. The efficacy of the use of NSAIDs has been proven
in a major meta-analysis study on prophylaxis of PEP events(25).
The present study was able to reproduce data proving the efficacy of NSAIDs, with emphasis on reducing the incidence rate
of pancreatitis after ERCP and the greater reduction in moderate cases (from six cases to one case), compared with the group
without prophylaxis. This finding has great clinical relevance for
the safety of both patients and medical professionals. Further, the
costs of health services must be taken into account, as decreased
hospitalization and treatment durations result in fewer required
resources. However, further randomized prospective studies should
be conducted on the use of prophylactic agents in paired and identical populations with larger sizes. Finally, and no less relevant, our

results suggest the possibility of using intravenous administration
when no other routes are available. We maintain that there is still
room for experimentation with respect to the various routes of
administration of NSAIDs and their combinations, including dose
and dosage adjustments, assuming that this issue has not been
exhaustively discussed in this work given the controversial state
of the current literature.
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Paez LF, Cury MS, Mello MPM, Campos DN, Rodrigues BER. Profilaxia da pancreatite pós-CPRE: avaliação de dois regimes com AINEs diferentes.
Arq Gastroenterol. 2021;58(3):270-5.
RESUMO – Contexto – A colangiopancreatografia retrógrada endoscópica (CPRE) é uma modalidade terapêutica amplamente utilizada para vias
biliopancreáticas, responsável pelas taxas mais elevadas de complicações entre os procedimentos endoscópicos, especialmente a pancreatite pós-CPRE
(PPC). Os métodos preventivos incluem abordagens mecânicas e farmacológicas, entre elas, a utilização de antinflamatórios não esteroidais (AINEs).
Objetivo – Comparar a eficácia de duas estratégias diferentes utilizando AINEs para a prevenção de PPC. Elucidar o cenário incerto sobre a via de
administração do AINEs na prevenção da PPC. Métodos – Ensaio clínico prospectivo. Duas estratégias terapêuticas foram comparadas a um grupo
controle, composto por pacientes submetidos a CPRE no mesmo serviço e com a mesma equipe no período anterior ao estudo (série histórica), que
não recebeu qualquer tipo de profilaxia. O primeiro grupo experimental recebeu 100 mg de diclofenaco via retal, o segundo grupo recebeu 100 mg
de cetoprofeno endovenoso. Ambos os grupos foram comparados separadamente e em associação com o grupo de controle. Resultados – A PPC
ocorreu em 4,39% (12/273) dos participantes. No grupo sem profilaxia, esta incidência foi de 6,89% (10/145); entre os que receberam cetoprofeno
endovenoso foi de 2,56% (2/78). Não houve casos de pancreatite aguda após o procedimento no grupo que recebeu diclofenaco via retal (0/52). Apesar
de não haver diferença estatística entre estes grupos analisados separadamente, quando os dois grupos terapêuticos são analisados em conjunto estes
apresentam diferenças estatísticas na prevenção da PPC (P=0.037). Conclusão – Este estudo foi capaz de corroborar a eficácia da utilização de AINEs
para a profilaxia de pancreatite pós-CPRE.
Keywords – Diclofenaco; cetoprofeno; via retal; endovenoso; profilaxia; pancreatite; CPRE.
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ABSTRACT – Background – Hepatoportal sclerosis (HPS) or obliterative portal venopathy (OPV), one of the differential diagnoses for non-cirrohtic
portal hypertension, is characterized by the disappearance of the portal branches, portal and septal fibrosis, perisinusoidal fibrosis and regenerative
nodular hyperplasia (RNH). It is a spectral disease that may progress to severe portal hypertension. Its etiopathogenesis is still little understood,
especially in Brazil, it has been probably misdiagnosed due to its histopatological similarities with the hepatosplenic form of schistosomiasis. Objective – To analyze the profile of patients with HPS in Northeastern Brazil and to demonstrate the pathological characteristics of HPS. Methods – We
retrospectively analyzed cases of OPV in liver biopsies and explants from a referral center for liver in Bahia – Brazil. The qualitative and quantitative
analysis of the portal tracts and liver parenchyma was made so that comparisons could be done among the HPS findings of our population and the
findings described by other authors. Results – From the 62 patients identified with HPS, 42% were male, while 58% were female. The average age at
diagnosis was 48.3 years. From this group, we analyzed the liver biopsy of 10 patients whose diagnosis of schistosomiasis could be ruled out. From
these 100% (10/10) presented dense portal fibrosis and portal venous obliteration. Liver parenchymal atrophy was present in 60% (6/10) of the patients,
sinusoidal dilation was present in 30% (3/10), the presence of portal septa occurred in 50% (5/10) and dense portal fibrosis in all patients analyzed.
Nodular regenerative hyperplasia was found in 30% (3/10) of the patients. Conclusion – HPS seems to be neglected and misdiagnosed in Brazil, due
to its similarities with schistossomiasis. In our study dense portal fibrosis, obliteration of the portal vein branches, parenchymal atrophy, sinusoidal
dilatation and parenchymal nodular hyperplasia were the main histopathological findings and were similar to that described in other countries.
Keywords – Hepatoportal sclerosis; obliterative portal venopathy; portal hypertension; schistosomiasis.

INTRODUCTION

Hepatoportal sclerosis (HPS) is a spectral hepatic vascular
disease but may present with severe portal hypertension. In the
literature, this disease is also described as idiopathic obliterative
portal venopathy, idiopathic portal hypertension or porto-sinusoidal disease.
More than 50% of HPS cases have no clear etiology, but some
etiopathogenic suspicions have arisen to explain the trigger of the
disease development. Intestinal or systemic infections, whether viral
(e.g.: HIV), bacterial or parasitic, are suggested to stimulate hepatic
fibrogenesis and portal venous obstruction. In addition, the frequent
association between autoimmune diseases such as systemic lupus
erythematosus, systemic sclerosis, thyroiditis among others and HPS
and the presence of anti-DNA antibody in some patients raises the
suspicion that this may be an autoimmune component disease(1-4).
Besides that, some drugs such as azathioprine, 6-thioguanine
and 6-mercaptopurine may be responsible for some cases, since
it can cause portal vein branch fibrogenesis and the development
of obliterative portal venopathy(1,3) Another condition strongly

associated with this condition is genetic thrombophilia. In some
thrombophilic patients, the appearance of micro-thrombi in the
small and medium-sized branches of the portal vein of genetically
susceptible patients is at the pathophysiological core of the entity(5)
Some authors have suggested the establishment of anticoagulant
therapy to decrease the rate of disease progression(6) In addition
to clinical variability at the time of diagnosis, histopathological
findings, which the description is the main objective of our study,
are also quite heterogeneous(7). The main ones are: dense portal
fibrosis, disappearance of portal vein branches, presence of fibrous
septa, nodular regenerative hyperplasia, sinusoidal dilation and
perisinusoidal fibrosis.
From a clinical, laboratory, endoscopic and even histopathological point of view, this disease can be confused with the hepatosplenic or hepatic intestinal form of schistosomiasis, so it has been
neglected for a long time. In fact, in the diagnostic practice in liver
biopsies, there are a large number of cases diagnosed as portal
fibrosis with no known cause, many with portal branch obstruction, some with portal hypertension. Given the high prevalence of
schistosomiasis in Northeastern Brazil, the finding of portal fibrosis
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with obstruction of portal vein branches in patients, even in the
absence of parasitological evidence in the past or S. mansoni eggs
in portal tract, HPS can be easily misdiagnosed as hepatosplenic
schistosomiasis. Now, when the prevalence of severe forms of schistossomiasis are dramatically decreasing in Bahia, the differential
diagnoses between both diseases are mandatory.
Thus, this study aims to analyze the profile of patients with
HPS in Northeastern Brazil and to demonstrate the pathological
characteristics of HPS.
METHODS

A retrospective case series study was conducted assessing liver
biopsies performed from 2002 until 2018. The cases were selected
after a liver biopsy and explants survey from the IMAGEPATpathological anatomy laboratory archives to create a database
and biorepository of paraffin tissue blocks and slides. We then
reviewed the liver biopsy reports from the IMAGEPAT archive
diagnosed with portal septal fibrosis, whether or not associated
with other findings.
For data collection, a database was created containing the
following information: biopsy registration number, data, patient
data (gender, age, ethnicity, procedure), clinical suspicion, and
available laboratory data. All biopsies with diagnosis of the portal
fibrosis were reviewed by two pathologists with experience in liver
pathology. The hematoxylin and eosin (HE), silver, perls and red
picrosirious were used.
After selecting cases compatible with HPS, patients’ medical
records were evaluated to rule out the possibility of schistosomiasis.
Cases with parasitological stool positive for S. mansoni eggs,
residence in endemic areas for schistosomiasis, presence of egg or
egg rests on biopsy, serology and / or positive skin test for schistosomiasis were excluded.
According to results of the previous study(8), we review ten
cases focused on: portal fibrosis intensity, presence of septal fibrosis, portal vein obstruction, hepatic artery branch hyperplasia,
ductular reaction, periportal venous vessels and portal vein branch
thrombosis.
In hepatic parenchyma, we assed the presence of sinusoidal
dilation and congestion, hepatic atrophy signs, hepatocyte necrosis and apoptosis, as well as we evaluated the evidence of hepatic
parenchyma extinction appraising the approximation of vascular
structures, such as portal tracts and central veins and evidence of
nodular regenerative hyperplasia of liver parenchyma indicating
changes in hepatic circulatory dynamics. After that, we compared,
through literature review, the findings of our sample with those
described in the literature.
Statistical analysis was descriptive, using SPSS statistics® version 24.0.
This project was approved under the Research Ethics Committee of the Gonçalo Muniz Research Center – CPqGM / Fiocruz
– BA under number 757.935.

36 (58%) female patients and 26 (42%) male patients. The mean
age of the patients at the time of diagnosis of HPS was 48.3±16.7
years. The mean values of aspartate aminotrasferase (AST) were
71.9±66.0 U/L, alanine aminotrasferases (ALT) were 73.8±71.0
U/L, gamma glutamyltransferase (GGT) 246.1±281.2 U/L and
alkaline phosphatase (ALP) were 197.7±176.9 U/L. (TABLE 1).
TABLE 1. Clinical and pathological characteristics of patients diagnosed
with hepatoportal sclerosis.
N=10
Variable
Patients that had slides
N=52
reviewed
Gender
Male n
50%
42 %
Female n
50%
58%
Age
49.8±12.5
47.6±17.6
AST
38.2±6.7
71.9±66.0
ALT
68.0±30.0
73.8±71.0
ALP
93.8±38.9
246.1±281.2
GGT
168.0±131.7
197.7±176.9
Parenchymal atrophy
60%
–
Sinusoidal dilation
30%
–
Presence of fibrous septa
50%
–
Dense portal fibrosis
100%
–
NRH
30%
–
AST: aspartate aminotransferase; ALT alanine aminotransferase; ALP: alkaline phosphatase;
GGT: gamma glutamyl transferase; NRH: nodular regenerative hyperplasia.

From the 62 exams that presented HPS on liver biopsy, only 16%
(10/62) had the slides reviewed. These ten patients, AST 38.2±6.7
U/L, ALT 68±30.04 U/L, ALP 93.8±38.9 U/L and GGT 168±131.7
U/L (TABLE 1). The main finding of hepatoportal sclerosis is the
obliterative portal venopathy (OPV), characterized by dense portal
fibrosis and obliteration of the portal vein branches, which was
present in 100% of our sample. Approximation between portal
spaces and centrilobular veins was present in 60% of the patients.
Sinusodal dilation was found in 30% of the patients. Interlobular
fibrous septa occurred in 50% of the analyzed slides. Parenchymal
nodular hyperplasia was observed in 30% (FIGURE 1).

RESULTS

We identified 868 biopsies diagnosed with portal fibrosis by
the following etiologies: viral hepatitis, steatohepatitis, cirrhosis,
schistosomiasis infection, chronic cholestasis and autoimmune
hepatitis. Within these 868 pathological exams, 7.14% (62/868)
had corresponding findings with HPS. The sample consisted of

FIGURE 1. Characterization of histopathological findings found in
patients diagnosed with hepatoportal sclerosis.
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The main characteristics of the portal tract in the HPS found
were the fibrous thickening and occlusion of the intrahepatic portal
vein branch, as well as intrahepatic proliferation of the portal vein
branches (FIGURES 2.A and B).
Another common finding found in liver biopsies is parenchymal
atrophy and consequent approximation of vascular structures with
alteration of the liver’s typical lobar architecture (FIGURE 2.C).
It was also verified dilated sinusoids and perisinusoidal fibrosis,
frequently found in HPS. (FIGURE 2.D). Nodular regenerative hyperplasia (NRH) was also observed in some patients (FIGURE 2.E).

FIGURE 2. Optical microscopy with the main histopathological findings
of hepatoportal sclerosis.
A. HE stained portal spaces showing portal tract retraction. B. Picrosirius-stained showing
numerous sclerosed portal tracts with retraction of the portal spaces and important widening
of others. C. Picrosirius-stained showing the approximation of hepatic vascular structures
(portal space and centrilobular veins) secundary to parenchymal atrophy. D. Portal space with
sclerosis and disapparance of the portal vein branch, consistente with POV, is observed, as
well as, perissinusoidal fibrosis and sinusoidal dilation, especially in the upper left quadrant
of the image. E. Slide showing POV, approximation of vascular structures and formation of
parenchymal nodules in the absence of fibrosis, consistent with NRH.
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DISCUSSION

There are few studies on hepatoportal sclerosis as well as many
confusion because variable nomenclature in different countries. In
India this disease is known as non-cirrhotic portal fibrosis, while in
Japan, it is called idiopathic portal hypertension(9). In the United
States, Europe and Brazil, regions with highest prevalence of the
disease(7), the most used name is hepatoportal sclerosis(10).
Besides the nomenclature, the clinical and pathological characteristics of the patients analyzed in the studies are also quite
different. In addition, although it is a spectral disease, most studies
focuses on complications of portal hypertension such as esophageal
varices, upper gastrointestinal bleeding and hypersplenism(11).
In 2002, a study involving 151 patients, observed that 62.2%
of the patients were women, with an average age of 30.5 years.
The annual report of the Japanese Research Committee on Portal
Hemodynamic Abnormalities found a ratio of three women for
each man affected by the disease with a mean age of 44.5±15.8
for women and 51.8±11 years for men(12). The data found in the
literature are very close to the findings in our study, where 42%
of the patients were male while 58% were female. In addition, the
average age was 48.3±16.7 years, with a maximum age of 72 years
and a minimum of 2 years. The peak of incidence was also around
the fifth and sixth decade of life.
Serum levels of transaminases and canalicular enzymes in patients with HPS also vary widely between studies of the disease. In
India, 45.5% of patients had AST above the upper normal level(13).
Another study, in Spain, found the mean serum AST values to be
40.4 U/L, while the mean values for ALT were 40.7 U/L. The mean
levels of GGT and AF were, respectively, 78.2 U/L and 318.6 U/L(14).
Again the values found in our study approached the data found
in the literature about the subject. The mean AST of our patients
was 60.7±56.4 U/L (normal range: 5 to 40 U/L) ALT 71.7±63.9
U/L (NR: 7 to 56 U/L), ALP 243.1±246.7 (NR: 40 to 126 U/L)
and GGT 169.9±152.9 (NR: 7 to 60 U/L).
Histopathological findings, as aberrant portal vessels, sinusoidal dilatation, abnormal parenchymal veins, nodular regenerative
hyperplasia, and portal fibrosis, as described by Guido et al.(15) are
crucial for the HPS diagnosis, since there is no specific laboratorial
or clinical markers and portal hypertension are not always present at
the time of diagnosis(16). The most updated consensus on the subject
determines that the diagnosis should be made when biopsy presents
obliterative portal venopathy, disorganized vasculature, portal
tract fibrosis and absence of hepatocellular lesion or established
cirrhosis(17). The presence of all findings is not required to make
the diagnosis. Some authors showed that the frequency of dense
portal fibrosis finding was 100% among the patients analyzed(18,19).
The mechanism of portal vein branch fibrosis induction seems
to be related to the activation of fibroblasts located in the portal
tract causing them to increase TGF-β expression and thus triggering
an increase in extracellular matrix deposition. The fibrosis of the
portal vein branches, also called OPV, presents histologically with
retraction or widening of the portal tract. Irregular thickening of
the intimate portal vein tunic occurred in 75% of patients. Nodular
parenchymal hyperplasia was found in 40% of patients. The presence
of interlobular fibrous septa was found in 95% of the patients. In
another study, portal vein sclerosis was described in 98% of patients,
hypoplastic portal tracts in 63% of patients, NRH in 47% of patients,
interlobular fibrous septa in 14% of patients, sinusoidal dilation in
98% of patients and perisinusoidal fibrosis in 94%(20-22).
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Some author suggest that the degree of NRH was related to
the severity of portal vein sclerosis(21).
The NRH also develops after changes in hepatic blood flow,
which produces repeated processes of atrophy of regions where
there is decreased blood supply followed by compensatory hyperplasia of regions where flow remains normal, resulting in the aspect
seen in FIGURE 2.E(23). Sinusoidal dilatation and perisinusoidal
fibrosis are pathological processes that have the same triggering
factor in their pathophysiology: capillarization and increase of
the arterial fraction of blood that reaches the sinusoids. Arterial
blood reaches the sinusoids exerting a higher pressure and a higher
flow velocity, as a result of this there is a sinusoidal endothelial cell
defenestration and development of the basal lamina characteristic
of the capillaries (FIGURE 2.D).
All the histological findings of our study were very close to most
of the histopathological features described in the literature. Portal
fibrosis and obliteration of portal vein branches were present in
100% of the patients studied. Sinusoidal dilation occurred in 30% of
patients, the presence of interlobular fibrous septa occurred in 50%
of patients and parenchymal nodular regenerative hyperplasia was
present in 30% of patients. Data not yet found in the literature was
the frequency of approximation between vascular structures due to
parenchymal atrophy, which was present in 60% of the patients in
our study. The reason for this process seems to be the decrease in
blood supply from the portal vein – which would normally be 70%
– secondary to the progressive increase in fibrosis and the establishment of a continuous process of local ischemia(24). In addition, there
is a shortage in the production and distribution of growth factors
that induce hepatocyte replication. The most important growth
factor is undoubtedly the hepatocyte growth factor (HGF). It is
mainly produced by stellate cells and has the ability to stimulate the
proliferation, maturation and movement of hepatocytes. Its lower
production results in hepatic parenchymal atrophy. In addition to
HGF, other substances such as epidermal growth factor (EGF),
transformed alpha growth factor (TGFα), insulin-like growth factor
(IGF–1), have decreased production and activity in the liver, which
contributes to aggravation of parenchymal atrophy(25).
Interestingly, during our slide studies and analysis, the characteristic histopathological findings of HPS are not evenly distributed
throughout the liver tissue examined. There are no justifications
in the literature for the occurrence of this anarchic distribution.

Despite the limitations, as e.g. few cases diagnosed and losses
of clinical information, this study brought initial considerations
about HPS in our country. There are few data in Brazil concerning
this disease, mainly its differential diagnosis with schistossomiasis.
We suppose many cases of HPS in Brazil are strongly misdiagnosed
as S. mansoni infection. Our group recently described three cases
of HPS that seemed to me associated with DILI. The patients were
previously exposed to tees and alimentary supplements which contained many herbs. We postulated that, HPS could be a consequence
of DILI induced by them(26).
We need more studies in order to define risk factors, etiology,
prevention methods, less invasive methods of diagnosis, new treatment models and prognosis of patients with hepatoportal sclerosis,
so that knowledge about the disease may be disseminated, and
reduce its neglect and underdiagnosis.
CONCLUSION

In our study dense portal fibrosis, obliteration of the portal
vein branches, parenchymal atrophy, sinusoidal dilatation and
parenchymal nodular hyperplasia were the main histopathological findings and were similar to that described in other countries.
Hepatoportal sclerosis is a neglected and underestimated
disease in Brazil, where it may be easily misdiagnosed as schistossomiasis. The complete analysis of all patients in our data bank, as
well as the analysis of possible etiologies will contribute to better
understanding this disease in our country.
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Araújo C, Nunes VS, Santos G, Freitas LAR, Schinoni MI, Paraná R. Características histopatológicas, clínicas e epidemiológicas da esclerose hepatoportal
em um centro de referência para doenças do fígado no Nordeste do Brasil. Arq Gastroenterol. 2021;58(3):276-80.
RESUMO – Contexto – Esclerose hepatoportal (EHP) ou venopatia portal obliterativa (VPO), um dos diagnósticos diferenciais para a hipertensão portal não
cirrótica, é caracterizada pelo desaparecimento dos ramos portais, fibrose portal e septal, fibrose sinusoidal e hiperplasia nodular regenerativa (HNR).
A EHP é um doença espectral, que pode progredir para hipertensão portal severa. Sua etiopatologia é ainda pouco compreendida, especialmente no
Brasil, onde ela é provavelmente subdiagnoticada devido as suas similaridades com a forma hepatoesplênica da esquistossomose. Objetivo – Analizar
o perfil dos pacientes com EHP no Nordeste do Brasil, e demontrar as características patológicas da EHP. Métodos – Analisamos restrospectivamente
os casos de VPO em biópsias hepáticas e explantes de um centro de referência em fígado na Bahia, Brasil. A análise qualiquantitativa dos tratos portais
e parênquima hepático foi realizada, permitindo a comparação entre os nossos paciente e os achados descritos por outros autores. Resultados – Entre
os 62 paciente identificados com EHP, 42% era do sexo masculino, 58% era do sexo feminino. A média de idade no diagnótico foi 48,3 anos. Desse
grupo, analizamos a biópsia hepática de 10 pacientes nos quais o diagnóstico de esquistossomose pode ser excluído. Desses pacientes, 100% (10/10) se
apresentou com fibrose portal densa e obliteração venosa portal. Atrofia do perênquima hepático estava presente em 60% (6/10) dos pacientes, dilatação sinusiodal em 30% (3/10) a presença de septos portais ocorreu em 50% (5/10) e fibrose portal densa foi achada em todos os pacientes. Hiperplasia
nodular regenerativa foi encontrada em 30% dos pacientes. Conclusão – A EHP parece ser negligenciada e subdiagnosticada no Brasil, devido as suas
similaridades com esquistossomose. Em nosso estudo, fibrose portal densa, obliteração dos ramos da veia porta, atrofia do parênquima, dilatação
sinusoidal e hiperplasia nodular do parênquima foram os principais achados histopatológicos e foram semelhantes aos descritos em outros países.
Palavras-chave – Esclerose hepatoportal; venopatia portal obliterativa; hipertensão portal; esquistossomose.
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ABSTRACT – Background – Percutaneous endoscopic gastrostomy (PEG) is an important option for enteral nutrition for both children and adults. It is
considered a safe, effective, and advantageous technique in comparison to other complementary feeding routes. It allows continuous feeding, the feeding
of patients with swallowing disorders due to neurological causes or others, and the administration of non-palatable diets or medications, all with low
rates of complications and mortality. Objective – This study aimed to evaluate the main indications and complications of PEG in pediatric patients. In
addition, the impact on the nutritional status of patients undergoing PEG was also compared with weight, body mass index (BMI), and height according
to references from the World Health Organization. Methods – This observational and retrospective study included 152 children and adolescents who
underwent PEG between January/2003 and December/2018. Patients up to 18 years of age at the time of the procedure were included. Complications
related to the procedure were classified as minor or major. Patients with PEG indication for nutritional supplementation were evaluated for weight gain,
height, and BMI, using the Z score at the day of the procedure and six months, 1 year, and 2 years after the procedure. Results – Indications for PEG
were: swallowing disorder of neurological cause (67.1%), need for nutritional supplementation (25%), swallowing disorder of mechanical origin (6.6%),
and indication of gastric decompression (1.3%). Minor complications occurred in 57.8% of patients and major complications in 9.8% of patients. The
traction technique corresponded to 92.1% and puncture to 7.9%. The death rate was 1.3%. Thirty-eight patients had an indication for nutritional supplementation. In these patients, there was a gradual increase in both BMI and weight, reaching statistically significant differences (P=0.0340 and P= 0.0105,
respectively). These differences were more evident in chronic renal disease patients. Height did not vary significantly (P=0.543). Conclusion – PEG proved
to be an advantageous option as an auxiliary feeding method in pediatric patients. Dysphagia of neurological origin was the main indication followed by
the need for nutritional supplementation. PEG has low frequency of major complications and mortality. This study also showed the importance of PEG
in patients who need nutritional supplementation, as it enabled patients to move from undernutrition to normal weight ranges.
Keywords – Percutaneous endoscopic gastrostomy; indications; complications; nutritional supplementation.

INTRODUCTION

Percutaneous endoscopic gastrostomy (PEG) is a safe, effective
and advantageous technique that creates a gastric access for enteral
nutrition in children and adults. This alternative feeding route
allows continuous feeding and administration of non-palatable
diets, enabling safe and effective nutritional support with low
mortality rates(1-4).
There are two main techniques to PEG implantation, traction
(or pull) and puncture (or push). Each technique exhibits advantages and disadvantages. Pull technique is more used in children,
being safe and effective and having success rates above 90%(5-8). The
main indication for PEG is oropharyngeal dysphagia or neurological swallowing disorder, but other indications include mechanical
swallowing disorders, the need for nutritional supplementation,
and gastric decompression(8-10).
Complications are divided according to severity into minor ones,

such as leakage through the orifice of the tube, granuloma, skin
infection, and obstruction of the tube, and major complications,
including early exit of the tube, gastrocolocutaneous fistula, and
buried bumper syndrome(11-14). The rate of fundoplication in patients
who had already undergone PEG ranges from 7.2% to 16%(15-17).
Considering that chronic diseases such as cystic fibrosis, chronic
kidney disease, and congenital heart malformations can cause an
increase in energy expenditure due to the patients’ catabolic status,
it seems necessary to evaluate the nutritional supplementation strategies in order to avoid malnutrition that may adversely affect the treatment, recovery, or quality of life of these patients(18-20). There is also
a need for improvement of nutritional status in patients with short
bowel syndrome, malabsorption syndrome, and Crohn’s disease(21).
In all of these cases, PEG presents itself as a beneficial method to
ensure long-term enteral nutritional support. PEG is capable of
improving nutritional status and quality of life by allowing weight
gain and adequate development of pediatric patients(18,22,23).
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The objective of this study was to evaluate the main indications
and complications of pediatric patients who underwent PEG at the
Alfa Institute of Gastroenterology (IAG) at Hospital das Clínicas,
UFMG. Moreover, we aimed to assess the impact on the nutritional status of patients that had undergone PEG for nutritional
supplementation, by comparing weight, body mass index (BMI),
and height with the references of the World Health Organization
(WHO) in sequential dates after the procedure.
METHODS

This was an observational and retrospective study carried out
with children and adolescents who underwent PEG. The procedure
was performed at the Alfa Institute of Gastroenterology (AIG) of
Hospital das Clínicas, Federal University of Minas Gerais, Belo
Horizonte, between January 2003 and December 2018. Patients
under 18 years of age at the time of the procedure were included
in the evaluation. Those over 18 and whose data were not found
in the medical records were excluded.
Medical records and upper gastrointestinal endoscopy reports
were revised for data collection. Patients who underwent the procedure, regardless of the PEG technique used, underwent fasting
that varied according to the age group and diet used(24). Patients
were submitted to laboratory tests including blood count, platelets,
coagulation tests, and serum levels of albumin(25). All patients received
antibiotic prophylaxis with cefazolin 50 mg/kg (maximum 1 g) at a
single dose, one hour before the procedure(26). It was observed that,
until 2011, the only technique used was traction or pull. After that
year, some patients were submitted to the puncture or push technique.
Following the procedure, the external piece was adjusted close
to the skin. In addition, before the first diet, passage of 0.9% saline
solution or double-distilled water in volume according to gastric
capacity by age group and weight was recommended to check the
permeability of the tube. This step was also performed after each
diet to avoid deterioration or obstruction of the tube. The daily
care included turning the tube clockwise and counterclockwise,
cleaning the ostomy area with soap and water, and avoiding buried
bumper syndrome(27).
The complications related to the procedure were divided into
minor, which were those treated conservatively, and major, when
hospitalization, endoscopic, or surgical procedures were required(7).
Patients with indication of PEG for nutritional supplementation were assessed for weight gain, height, and BMI, using the Z
score of the WHO references at the day of the procedure, and six
months, 1 year, and 2 years after.
For the analysis of each patient, Z scores were mapped for BMI,
weight, and height. A Z score of weight below -2 was considered as
the definition of malnutrition, and Z score between -2 and +2 as
appropriate weight for age and Z score between -2 and +1 of BMI
for age as eutrophic, according to WHO reference.
Statistical analysis
Patient data were collected using a specific protocol. The
database was developed and analyzed using IBM SPSS Statistics
20® (IBM, Armonk, NY, USA) and GraphPad Prism® (GraphPad
Software, San Diego, CA, USA) software. The studied group was
characterized by descriptive analysis, including means, medians,
standard deviations, intervals, and percentages. Continuous
variables without normal distribution were as medians and interquartile ranges 25–75% (IQ25–75%) and compared using the
non-parametric Mann-Whitney test.
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The variables studied were gender, age, medical indication for
PEG, systemic underlying disease, and complications secondary
to the procedure. The following aspects were analyzed: indications
for endoscopic gastrostomy, minor and major complications after
the procedure, and weight and height of patients with gastrostomy
indication due to nutritional supplementation before and after the
procedure.
Anthropometric data evaluations were obtained using the
WHO software WHO Anthros plus 2®, with Z-scores for weight/
age, BMI/age, and height/age.
The results obtained from the Z scores of the anthropometric
measurements of each patient were evaluated over time and compared using the ANOVA (parametric variables) or Kruskal-Wallis
(non-parametric variables) tests. The probability of significance was
considered significant when the value was less than 0.05 (P<0.05).
Ethical aspects
The Ethics and Research Committee of our institution approved this study under the protocol No. 2,690,470.
RESULTS

During the study period, 167 gastrostomies were performed and
15 were excluded due to lack of data. One hundred and fifty-two
patients who underwent PEG were included. Among them, 57.9%
were male (n=88) and 42.1% were female (n=64). The patients’ ages
ranged from 30 days to 16 years and 9 months, with a median of
3.08 years (Q25: 0.75; Q75: 7.58).
One hundred and two (67.1%) patients underwent PEG due to
neurological dysphagia, 38 (25%) due to nutritional supplementation, 10 (6.6%) due to mechanical dysphagia, and 2 (1.3%) due to
indication of gastric decompression.
Among the 102 patients with neurological dysphagia, 31
(30.4%) were diagnosed with a genetic syndrome; 35 (34.3%) had
cerebral palsy related to hypoxic-ischemic encephalopathy; 15
(14.7%) had malformation of the central nervous system (CNS)
such as hydrocephalus or microcephaly, with no association with
genetic syndrome; 9 (8.8%) had chronic epileptic encephalopathies;
and the remaining 12 (11.7%) had CNS tumors.
Thirty-one patients presented genetic syndromes: Down syndrome in 3 (9.7%) patients, neuromuscular syndrome in 3 (9.7%)
patients, Dandy-Walker syndrome in 2 (6.5%) patients, and the remaining 23 syndromes include Arnold-Chiari, Mucoplissacaridosis
type IIIB, Bartter, Opitz Tay-Sachs, Batten, Moebius, Aicardi, and
Pierre-Robin (74.2%).
In 15 patients diagnosed with CNS malformations not associated with any syndrome, 6 (40%) patients had hydrocephalus, 4
(26.7%) had microcephaly, 3 (20%) had holoprosoencephaly, and
the remaining 2 (13.3%) had hydroanencephaly and lysoencephaly.
Tumors of the CNS occurred in 12 patients. Four (33.3%)
patients were diagnosed with medulloblastoma, 2 (16.7%) with
astrocytoma, 1 (8.3%) with craniopharyngioma, and 5 (41.7%)
with other diagnoses, such as primitive neuroectodermal tumor
(PNET), ependymoma, posterior fossa tumor, xanthoastrocytoma,
and pineal tumor.
Regarding the 10 patients with swallowing disorder of mechanical origin, lymphangioma (three patients) and esophageal strictures
were the main indications (three patients). The remaining 4 (40%)
patients had adenobucodystrophy, a cervical tumor to be clarified,
hemangioma, and neurofibromatosis. In regard to the indication
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for gastric decompression, the two patients were diagnosed with
visceral myopathy.
About the techniques employed, it is emphasized that only traction (or pull) and puncture (or push) techniques were applied during
the research period. The traction technique was performed on 140
(92.1%) patients, while the puncture technique was performed on
12 (7.9%) patients.
The procedure occurred without complications in 147 (96.7%)
patients. In the remaining cases, the following complications were
reported: laceration of the esophagus (three patients), vagal reflex
associated with desaturation and need for intubation and interruption of the procedure (one patient), and bradycardia in a cardiac
patient after sedation requiring intubation and referral to the ICU.
A total of eleven complications occurred, with minor complications occurring 96 times in 88 patients and major complications
occurring in 15 patients.
It is important to note that none of the patients who underwent
PEG due to esophageal stenosis had esophageal laceration during
the procedure. Lacerations occurred in three patients with chronic
neurological diseases and dysphagia (Medulloblastoma, Moebius
syndrome, and Alobar Holoprosencephaly) and was related to excessive traction of the internal shield or use of a tube greater than
appropriate for the patient. The minor and major complications
are described in TABLE 1.

Permanent removal of the tube was possible in 10 (6.5%) patients who had good tolerance to oral diet. The tube removal time
varied from 5 months to 5 years and 7 months after the procedure
(average of 3.1 years, SD: ±1.8 years). The main groups that carried
out the permanent removal of the tube were those with neurological
causes who evolved with improvement of dysphagia by means of
physical therapy training, totaling 6 (60%) patients, and nutritional
supplementation, in 4 (40%) patients. The diagnosis of these patients were: (1) neurological disorders, four patients; (2) ischemic
hypoxic syndrome and prematurity, two patients; (3) chronic renal
disease, two patients; and (4) hematological disease, two patients.
PEG for nutritional supplementation
PEG was performed in 38 patients due to the indication of
nutritional supplementation: 14 patients had cystic fibrosis, nine
patients had chronic kidney disease, five had congenital heart disease, three had immunodeficiency, two had pulmonary diseases,
two had an inborn error of metabolism, one had sickle cell disease,
one had gastrosquize, and one had congenital liver fibrosis and
polycystic kidneys.
The graphs in FIGURE 1 show the variation of the median in
relation to the BMI, weight, and height of the patients during all
the pre-established dates.

TABLE 1. Minor and major complications related to the PEG procedure.
Complications
Number
Percentage
Complications
number
of
of the total
types
(n=111)
episodes complications (%)
Minor
complications
(n=96)

Major
complications
(n=15)

Granuloma

33

29.8

Ostomy leak

31

27.9

Damaged tube

18

16.2

Infection

14

12.6

Buried bumper
syndrome
Gastrocolocutaneous
fistulae
Early tube exit

5

4.5

4

3.6

2

1.8

Bleeding

2

1.8

Periostomy cellulite

1

0.9

Pressure ulcer

1

0.9

Three (1.9%) patients needed fundoplication after PEG due to
persistent vomiting and failure of the clinical treatment of severe
gastroesophageal reflux disease. Among these three patients, two
had a genetic syndrome and one had congenital liver fibrosis and
polycystic kidneys and needed nutritional supplementation. Fundoplication was performed 8, 23, and 32 months after endoscopic
gastrostomy. The upper endoscopy was normal in all these patients
during the performance of the PEG.
Two deaths associated with the procedure were identified
among the patients analyzed, reaching a death rate of 1.3%. One
of them died during the procedure due to an important tearing of
the esophagus after the passage of the internal shield. The other
patient died after 17 days due to a gastrocolocutaneous fistula and
post-surgery complications.

FIGURE 1. Evolution of Z scores according to the WHO classification
for BMI, weight and height after endoscopic gastrostomy. A. Evolution of
BMI Z score in all evaluated dates; B. Evolution of BMI Z score from date
1 (procedure day) and after 2 years (date 4); C. Evolution of weight Z score
in all evaluated dates; D. Evolution of weight Z score from date 1 (procedure day) and after 2 years (date 4); E. Evolution of height Z score in all
evaluated dates; F. Evolution of height Z score from date 1 (procedure day)
and after 2 years (date 4). Data presented as median and IQ range 25–75%.
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In relation to BMI, it was observed that at the time of PEG
(date 1) the median Z score was -2.21 (Q25% -2.21; Q75% -1.09)
and, gradually, there was an increase in the median until 2 years
after the procedure (date 4), which had a Z score of -0.73 (Q25%
-1.84; Q75% -0.44). There was, therefore, a significant variation
(P=0.034). The same analysis was performed in relation to the
patients’ median weight at the day of PEG and 2 years after the
procedure. It is observed that, as well as the BMI, the patients exhibited weight gain over time, changing the median of the Z score
of -3.01 (Q25% -4.40; Q75% -2.44) to -2.08 (Q25% -2.73; Q75%
-1.62) (P=0.0105). The median height evolution of patients over
time did not vary significantly (P=0.534), as shown in TABLE 2.
In case of patients with cystic fibrosis undergoing PEG due
to the need for nutritional supplementation, it was observed that
there was no statistically significant difference for weight, height
and BMI over time. The median age of this group was 9 years old
(Q25% 3 years; Q75% 14 years). Despite this fact, these patients
had evolved from low weight and malnutrition according to medians of weight and BMI, to adequate weight for age and eutrophic
BMI (TABLE 3).
Unfortunately, it was not possible to analyze the functional

classification of neurological patients. In addition, some genetic
disorders found in our patients certainly resulted in weight loss
due to the evolution of the disease, which can interfere with nutritional assessment. Despite of that, we still found a nutritional
improvement by means of nutritional support via gastrostomy in
the individual monitoring of each patient.
Conversely, when assessing the data of chronic renal disease
patients over time, there was a statistically significant difference
in values for weight and BMI (FIGURE 2). The median age of
this group was 7 years old (Q25% 2.5 years; Q75% 11 years). The
median weight Z-score for age on the day of the procedure (date 1)
increased from -3.4 (Q25%: -4.4; Q75%: -3.0) to -2.7 (Q25%: -2.9;
Q75%: -2.1) in 2 years after the procedure (date 4) with P=0.048.
The median value of the Z-score for BMI also increased over the
2-year period, from -2.6 (Q25%: -3.1; Q75%: -2.2) on date 1 to -0.64
(Q25%: 0.73; Q75%: -0.61), with a P-value of 0.031. However, there
was no significant difference in height (FIGURE 2 and TABLE 4).
In patients with congenital heart disease undergoing PEG for
nutritional supplementation, it was not possible to assess whether
there was a significant difference due to the very limited amount
of data.

TABLE 2. Median of Z score for weight, height, and BMI of all patients evaluated over time.
D1

D2

D3

D4

P value

Z score/weight
Median
(IQ range 25–75%)

-3.01
(-4.4 to -2.4)

-3.00
(-3.7 to -2.6)

-2.52
(-3.3 to -1.8)

-2.08
(-2.7 to -1.6)

0.010

Z score/height
Median
(IQ range 25–75%)

-2.64
(-3.2 to -1.7)

-2.95
(-3.6 to -2.3)

-2.73
(-3.7 to -1.9)

-2.67
(-3.6 to -1.9)

0.534

Z score/BMI
Median
(IQ range 25–75%)

-2.21
(-2.9 to -1.1)

-1.90
(-2.6 to -0.9)

-1.38
(-2.3 to -0.3)

-0.73
(-1.8 to -0.4)

0.034

D1: procedure date; D2: 6 months after PEG; D3: 12 months after PEG; D4: 24 months after PEG. IQ range: interquartile range. The first quartile corresponds to 25% and the third quartile
corresponds to 75%.

TABLE 3. Median of Z score for weight, height, and BMI of patients with cystic fibrosis that undergone PEG due to the need for
nutritional supplementation.
D1

D2

D3

D4

P value

Z score/weight
Median
(IQ range 25–75%)

-2.7
(-3.2 to -2.1)

-2.7
(-3.0 to -1.8)

-2.0
(-2.6 to -1.5)

-1.8
(-2.5 to -1.2)

0.188

Z score/height
Median
(IQ range 25–75%)

-2.8
(-3.2 to -2.2)

-3.0
(-3.6 to -2.3)

-2.7
(-3.6 to -2.0)

-2.7
(-3.8 to -1.8)

0.851

Z score/BMI
Median
(IQ range 25–75%)

-2.0
(-3.0 to -0.9)

-2.2
(-2.6 to -0.5)

-1.8
(-2.7 to -0.08)

-0.8
(-2.5 to -0.4)

0.747

D1: procedure date; D2: 6 months after PEG; D3: 12 months after PEG; D4: 24 months after PEG. IQ range: interquartile range. The first quartile corresponds to 25% and the third quartile
corresponds to 75%.
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FIGURE 2. Evolution of Z scores for weight, height and BMI of patients
with chronic kidney disease undergoing gastrostomy due to the need
for nutritional supplementation. A. Evolution of weight Z score in all
evaluated dates; B. Evolution of height Z score in all evaluated dates; C.
Evolution of BMI Z score in all evaluated dates; D. Evolution of BMI Z
score from date 1 (procedure day) and after 2 years (date 4). Data presented
as median and IQ range 25–75%.
DISCUSSION

Percutaneous endoscopic gastrostomy is a safe alternative for
pediatric patients who have neurological dysphagia, who need
nutritional supplementation, who have dysphagia due to mechanical causes or who need gastric relief for various reasons(4-6). The
results supported that PEG is an extremely advantageous and
effective option for supplementary feeding route. In addition, the
study reinforced how safe the procedure is for pediatric patients of
all age groups, with low mortality rate of approximately 1%(6,11,12).
In the sample presented, the main indications for PEG were
dysphagia of neurological cause and the need for nutritional supplementation due to catabolic conditions (cystic fibrosis, kidney
disease, congenital heart disease). Similar studies have reported that

patients with severe neurological sequelae and swallowing disorders
are the main indication of PEG, being cerebral palsy the most
common isolated indication among neurological conditions(28,29).
In the present study, cerebral palsy was the second most common
indication. The main cause of cerebral palsy was hypoxic-ischemic
encephalopathy. Hospital das Clínicas at UFMG is a reference
center for fetal medicine and for high-risk newborns, justifying the
greater number of these patients among those who needed PEG.
Before the advent of PEG, gastrostomy was performed surgically. Therefore, simultaneous fundoplication was common, as it was
believed that gastrostomy worsened or led to the development of
gastroesophageal reflux disease. Since the introduction of PEG as
a gastrostomy method, the context of fundoplication has changed.
Studies in the literature have shown that the rate of fundoplication
after PEG ranges from 7.2% to 16%(15-17). In the present study, the
fundoplication rate was 1.9%. The probable causes of this difference are the fact that the data from studies in the literature had a
longer follow-up time for patients in relation to this study. In any
case, the results show that the need for fundoplication after PEG
is not frequent, and the optimization of the clinical treatment of
gastroesophageal reflux disease can be satisfactory for the control
of the disease(16,17,30).
In agreement with the available literature, minor complications
occurred more frequently when compared to major ones(11-14). The
rate of minor complications varies from 16.4% to 55%(11-13). Balogh
et al.(12) reviewed 18 articles with a total of 4,631 patients undergoing
gastrostomy from 1994 to 2017, with an average age of 3 years (0–26
years), and found as the main complications minor granuloma
(10.3%), local infection (8.3%), leakage (6.0%), and local infection
(4.1%)(12). In the present study, the complication rate of 57.8% was
similar to that found in the literature, also presenting granuloma,
leakage, and local infection as the most frequent.
In our sample, the rate of major complications was 9.8%, similar
to data in the literature, which ranged from 3.3% to 10.5%(11-13).
Regarding the distribution of major complications, the study of
Balogh et al.(12) identified mainly cellulite (1.5%), peritonitis (1.5%),
sepsis or dehiscence of the surgical wound (1.5%), buried bumper
syndrome (1.0%), severe pneumoperitoneum (0.7%), and gastrocolic fistula (0.45%)(12). The most common major complications in
our case were buried bumper syndrome, gastrocolic fistula, early
exit of the tube, bleeding, and periostomy cellulitis, similar to that
found in the literature, varying only the distribution.

TABLE 4. Median of Z score for weight, height, and BMI of patients with chronic kidney disease undergoing PEG due to the need for nutritional
supplementation.
D1
D2
D3
D4
P value
Z score/weight
Median
-3.4
-3.1
-2.9
-2.7
0.012
(IQ range 25–75%)
(-4.4 to -3.0)
(-3.5 to -2.5)
(-3.4 to -1.9)
(-2.9 to -2.1)
Z score/height
Median
(IQ range 25–75%)

-2.0
(-3.2 to -1.7)

-3.4
(-3.6 to -2.6)

-3.3
(-4.4 to -2.4)

-3.1
(-3.6 to -2.5)

0.246

Z score/BMI
Median
(IQ range 25–75%)

-2.6
(-3.1 to -2.2)

-1.8
(-2.8 to -0.06)

-1.7
(-2.6 to -1.2)

-0.64
(-0.7 to -0.6)

0.035

D1: procedure date; D2: 6 months after PEG; D3: 12 months after PEG; D4: 24 months after PEG. IQ range: interquartile range. The first quartile corresponds to 25% and the third quartile
corresponds to 75%.
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However, regarding complications, it is worth mentioning that
laceration of the esophagus by the internal shield can occur in up
to 3.3% of cases(7). One of the deaths in this study was due to this
complication. Thus, the importance of choosing an adequate material is emphasized, observing the ideal tube size for the patient’s age,
in addition to delicately traction of the gastrostomy tube during
its insertion and manipulation. In our study, there were no lacerations related to the technical procedure in patients diagnosed with
esophageal stricture. We believe that this is related to the fact that
the puncture technique was performed with an ultra-fine device,
with a minor risk of laceration.
When analyzing the 38 patients who underwent PEG due to the
need for nutritional supplementation, weight gain, height, and an
increase in BMI were observed over time. These findings are consistent with those described in the literature regarding the benefits of
PEG for patients needing nutritional supplementation, especially
those with diseases that increase total energy expenditure due to
catabolic state. Cystic fibrosis, chronic kidney disease, and congenital heart malformations are examples of such conditions(18-20).
Several studies have already demonstrated a significantly greater
weight gain in patients treated with PEG than in those in a control
group(18-20). The importance of improving patients’ nutritional status
is directly related to preventing complications, promoting better
quality of life, and increasing patient survival(30,31). The differences
in relation to height, however, were not significant during the study
period, since height is an anthropometric data that takes more time
to recover in chronic malnutrition.
In patients with cystic fibrosis, data in the literature are conflicting. Best et al.(32), for example, observed a significant increase
in BMI in 46 patients followed up for 2 years before PEG and 1.2
and 4 years after the procedure. The authors showed that there
was a continuous increase in BMI with a statistically significant
difference between the first and the last measurement at 4 years(32).
Khalaf et al.(18), however, when comparing 20 cystic fibrosis patients
who underwent PEG with 40 who did not, observed an increase
in the percentage of BMI per month in the group of patients that
underwent PEG. However, there was no significant difference
between the groups(18).
In the present study, patients with cystic fibrosis who underwent
PEG showed significant improvement in relation to weight, BMI,
and height; however, there was no statistically significant difference
between the time-points evaluated. It should be mentioned that the
small number of patients in our study might be a limiting factor
for the interpretation of the results as well as the short period of
follow-up. Other issues that might have contributed to this result
were the phenotypic factors of the disease itself, which carry severe
conditions in relation not only to malnutrition, but also to the type
of pulmonary bacterial colonization, the number of pulmonary
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exacerbations, or an existing pulmonary infection. Therefore, it is
hypothesized that these patients gained weight, but very slowly, or
at least did not lose weight after PEG. In future studies, it should
be investigated whether patients with cystic fibrosis face more
severe malnutrition if the PEG is not performed, as to find if the
nutritional support by PEG works as a preventive measure to avoid
weight loss and BMI reduction.
When assessing patients with chronic kidney disease, the findings of the present investigation were similar to those of a study
including 82 pediatric patients with chronic kidney disease followed
for 5 years after the implantation of PEG (with a mean age of
implantation of 1.7 years). There was a significant increase in the
Z-score weight for age (P<0.01) and BMI for age (P<0.03), but
there was no difference in height for age(33).
Although age may be a factor influencing the absence of height
increase, in these two groups, the patients had median ages of 9 and
7 years, respectively. At these ages, there is still potential for growth.
Thus, we did not considered age as a relevant factor.
CONCLUSION

PEG has been shown to be an advantageous option as an auxiliary nutritional support route for pediatric patients with neurological dysphagia and patients in need of nutritional supplementation.
These two conditions are the most frequent indications, and our
patients have low rates of major complications and mortality.
The present study, in agreement with the literature, also
showed the importance of PEG in patients needing nutritional
supplementation. PEG enabled patients to move from undernutrition to normal weight ranges. This change is extremely
important because, in future, it can allow clinical and quality of
life improvements.
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Franco Neto JA, Liu PMF, Queiroz TCN, Bittencourt PFS, Carvalho SD, Ferreira AR. Gastrostomia endoscópica percutânea em crianças e adolescentes:
15 anos de experiência em um hospital terciário. Arq Gastroenterol. 2021;58(3):281-8.
RESUMO – Contexto – A gastrostomia endoscópica percutânea (GEP) é uma importante opção de nutrição enteral para crianças e adultos, sendo
considerada uma técnica segura, eficaz e vantajosa em comparação às outras vias de alimentação complementar. Permite a alimentação contínua, a
alimentação em pacientes com distúrbios de deglutição de causa neurológica ou outros, a administração de dietas ou medicamentos não palatáveis,
todos com baixos índices de complicações e mortalidade. Objetivo – Avaliar as principais indicações e complicações de pacientes pediátricos submetidos à GEP e o impacto no estado nutricional de pacientes submetidos à GEP para suplementação nutricional, comparando peso, índice de massa
corporal (IMC) e estatura com referências da Organização Mundial de Saúde. Métodos – Estudo observacional e retrospectivo de 152 crianças e
adolescentes submetidos à GEP, no período de janeiro/2003 a dezembro/2018. Foram incluídos pacientes até 18 anos de idade na época do procedimento. As complicações relacionadas ao procedimento foram divididas em menores e maiores. Pacientes com indicação de GEP para suplementação
nutricional foram avaliados quanto ao ganho de peso, altura e IMC, por meio do escore Z no dia do procedimento e 6 meses; 1 ano; e 2 anos após
o procedimento. Resultados – As indicações para GEP foram distúrbio de deglutição de causa neurológica (67,1%), necessidade de suplementação
nutricional (25%), distúrbio de deglutição de origem mecânica (6,6%), e indicação de descompressão gástrica (1,3%). Complicações menores ocorreram em 57,8% dos pacientes e complicações maiores em 9,8%. A técnica de tração correspondeu a 92,1% e a punção, 7,9%. A taxa de mortalidade
foi de 1,3%. Trinta e oito pacientes tinham indicação de suplementação nutricional. Nestes, houve aumento gradativo tanto do IMC quanto do peso,
com variação estatisticamente significativa da mediana P=0,0340 e P=0,0105, respectivamente, mais evidente nos pacientes renais crônicos. A altura
não variou significativamente (P=0,543). Conclusão – A GEP mostrou-se uma opção vantajosa como forma auxiliar de alimentação em pacientes
pediátricos, tendo como principais indicações a disfagia de causa neurológica e a necessidade de suplementação nutricional, com baixa prevalência de
complicações maiores e mortalidade. Este estudo também mostrou a importância da GEP em pacientes com necessidade de suplementação nutricional,
possibilitando a passagem dos pacientes desnutridos para escores nutricionais de peso adequados à idade.
Palavras-chave – Gastrostomia endoscópica percutânea; indicações; complicações; complementação nutricional.
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ABSTRACT – Background – A healthy diet is recommended for patients with Crohn’s disease (CD) in remission. Objective – To evaluate the diet quality
of patients with CD. Methods – Cross-sectional study with patients with CD and clinical remission using the biological agent infliximab. The diet
quality was assessed using the Diet Quality Index-Revised (DQI-R). DQI-R was calculated based on 24-hour dietary recalls (24HR), being classified as
“inadequate diet” (≤40 points), “diet requiring modifications” (41 to 64 points) and “healthy diet” (≥65 points). Weight, height and waist circumference
(WC) of patients were assessed. For comparison between groups, Student’s t-test or Mann-Whitney was used. For correlation between continuous
variables, Pearson or Spearman coefficient was used. Values of P<0.05 indicated statistical significance. Results – A total of 43 patients participated
in the study. The final DQI-R score was 49.1 points – “diet requiring modifications”. No patient received the classification of “healthy diet” (maximum score =59.7), 55.8% presented “diet requiring modifications” and 44.2% “inadequate diet”. When comparing the “inadequate diet” and “diet
requiring modifications” groups, a lower mean age was observed in the “inadequate diet” group (37.6±14.8 versus 47.4±10.5 y, P=0.02). It was found
that 44.2% of the patients were overweight (body mass index [BMI] ≥25 kg/m²) and had increased WC (women: WC ≥80 cm and men: WC ≥94 cm). A
positive correlation was found between the final DQI-R score and BMI (P=0.046; r=0.346). Conclusion – Patients with CD in clinical remission using
infliximab are not adopting a diet considered healthy, which points to the need for an individualized nutritional approach.
Keywords – Inflammatory bowel diseases; Crohn disease; food; quality; diet; nutritional status; tumor necrosis factor-alpha; infliximab.

INTRODUCTION

Inflammatory bowel disease (IBD) is a chronic condition of
intestinal inflammation, mainly represented by Crohn’s disease
(CD) and ulcerative colitis (UC). CD is characterized by lesions and
transmural inflammation that can affect the entire gastrointestinal
tract, from the mouth to the anus(1).
Although CD is historically associated with malnutrition, evidence indicates the occurrence of a nutritional transition process
with an increase in overweight and obesity in these individuals(2). The
mechanisms are still unclear(3), however, it is suggested that the introduction of biologic agents may be one of the causative factors(4,5).
Biological therapies, such as infliximab (IFX), an anti-TNFmonoclonal antibody, induce and maintain remission of the disease
for a prolonged period, reducing symptoms and catabolism associated with inflammation(4,5). Thus, patients with CD on this therapy
show weight gain and changes in their eating habits(6,7).
Although the European Society for Clinical Nutrition and
Metabolism (ESPEN) recommends the adoption of a healthy diet
during IBD remission(8), it is common for patients to adopt a diet
with high intake of animal protein, carbohydrates and total fats
and low intake of unsaturated fats and fibers. The imbalance in
the diet composition may be associated with an increase in obesity
and disease recurrences(6,7).
There is a lack of studies defining the profile of consumption

and food choices in patients with CD undergoing biologic therapy.
Therefore, this research aims to evaluate the diet quality of patients
with CD in clinical remission using IFX. The hypothesis is that
these individuals have low-quality diet.
METHODS

Sample
This is a cross-sectional study with patients with CD patients in
clinical remission using IFX. The study was conducted at the IBD
outpatient clinic at Hospital de Clínicas, Universidade Federal do
Paraná, a reference center for the diagnosis and treatment of IBD
patients in the state of Paraná. The study took place from August
2018 to July 2019.
Inclusion criteria were patients with CD: in clinical remission
using IFX, of both sexes, aged between 18 and 65 y. The clinical
remission of the disease was defined by Harvey-Bradshaw’s index
(score ≤4) and/or the clinical diagnosis of remission recorded in
the medical record by the gastroenterologist.
Those who agreed to participate in the research signed the
informed consent term (ICF), as approved by the Research Ethics Committee under number 63801717.0.0000.0096 on June 22,
2017. The study was developed according to the ethical criteria
of Resolution 466/2012 of the National Health Council of the
Ministry of Health (Brazil).
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Exclusion criteria were patients with CD: in clinical activity;
who underwent recent surgery on the gastrointestinal tract (≤3
months); in IFX induction protocol; kidney or hepatis disease,
cancer and other inflammatory diseases.
To assess the clinical characteristics of CD, the following information was collected from the medical record: CD time (years), CD
location and behavior, bowel resection surgery, Harvey-Bradshaw’s
Index score and IFX treatment time (years).
For the sample calculation, the G power Windows 3.1.9.2
program was used(9). The multiple linear regression statistical test
was considered: fixed model, R² deviation from zero, effect size of
0.35 (wide), α error of 0.05, sampling power (1- β) of 0.8, five of
which predictors, totaling 43 patients.
Assessing diet quality
To assess the quality of the diet, the Diet Quality Index-Revised
(DQI-R) was considered. DQI-R consists of a qualitative assessment tool for diet developed based on the recommendations of the
Dietary Guideline for Brazilian Population 2006, World Health
Organization, Institute of Medicine, Healthy Eating Index 2005
and the Brazilian Society of Cardiology(10).
DQI-R has twelve components adjusted per 1000 kcal, with
nine food groups, two nutrients and one component referring to
the sum of the energy value from the intake of solid fat, alcohol
and added sugar (empty calories) (TABLE 1).
Components 1 to 9 assess suitability and components 10 to 12,
moderation, that is, increased consumption reflects positively on the
scores of groups 1 to 9 and negatively on groups 10 to 12. Maximum
total score of 100 points is assigned, being 5, 10 or 20 points for
components with ideal consumption; 0 for non-consumption or
inadequate consumption and intermediate values in proportion
to the amount consumed(10).
To calculate DQI-R, two 24-hour dietary recalls (24HR) were
applied on different days of the week, with an interval of 1 to 2
months between them. 24HR was applied by researchers trained
according to the “multiple pass” technique to minimize possible
reporting errors(11). For patients who entered the disease activity

in the interval between collections of food consumption, only the
first 24HR was considered.
Quantitative analysis of food intake was performed using the
diet analysis software Erica®. The Tabela de Composição Nutricional dos Alimentos (TACO) of Instituto Brasileiro de Geografia
e Estatística (IBGE) was selected as a data source(12). In order to
minimize the effects of diet variability, food consumption data were
adjusted using the “Multiple Source Method” (MSM) statistical
modeling method(13).
The allocation of food in food groups and the steps for calculating DQI-R were based on the script of the Grupo de Pesquisa de
Avaliação de Consumo Alimentar at the Universidade de São Paulo
(GAC-USP)(14).
After scores for each component, the DQI-R was classified according to the total scores (0 to 100 points) and categorized into:
“inadequate diet” (≤40 points), “diet requiring modifications” (41
to 64 points) and “healthy diet” (≥65 points)(15).
Anthropometric evaluation
For anthropometric evaluation, weight, height and waist
circumference (WC) were measured. Weight was measured on an
anthropometric scale with a maximum capacity of 150 kg and
variation of 100 g (Welmy®) and height was measured on a mobile
stadiometer coupled to the scale with millimeter precision. BMI
was calculated by dividing weight in kilograms by height squared
in meters. Cut-off points established by the World Health Organization (WHO) were adopted(16).
WC was measured using a flexible anthropometric tape with
an accuracy of 0.1 cm (Cescorf®). The measurement was made at
the midpoint between the iliac crest and the last rib. Cut-off points
established by the WHO were adopted, considered increased WC
when ≥80 cm in women and ≥94 cm in men(16).
Food exclusion or restriction
In order to investigate the exclusion or restriction of foods or
food groups related to the worsening of the disease symptoms, the
participants were asked the following: “Do you exclude or restrict

TABLE 1. Score and portions distribution of the Revised Diet Quality Index (DQI-R) components(10).
Score (points)
Components
0
5
8
10
0
1.0 portion/1000 kcal
1. Total fruitsa
0
0.5 portion/1000 kcal
2. Whole fruitsb
0
1.0 portion/1000 kcal
3. Total vegetablesc
0
0.5 portion/1000 kcal
4. Dark green and orange vegetables and legumesd
0
2.0 portions/1000 kcal
5. Total cerealse
6. Whole grains
0
1.0 portion/1000 kcal
0
1.5 portion/1000 kcal
7. Milk and dairyf
8. Meat, eggs and legumes
0
1.0 portion/1000 kcal
g
0
0.5 portion/1000 kcal
9. Oils
10. Saturated fat
≥15
10
≤7% of TEV
11. Sodium
≥2
1
≤0.75 g/1000 kcal
12. Empty calories
≥35

20

≤10 % of TEV

Empty calories: energy from solid fat, alcohol and added sugar; TEV: total energy value; kcal: kilocalories; g: grams.
a. Includes fruits and natural fruit juices. b. Excludes fruit juice. c. Includes legumes only after the maximum score for meat, eggs and legumes has been reached. d. Only after the maximum score
for meat, eggs and legumes is reached. e. Total cereals = represents the group of cereals, roots and tubers. f. Includes milk and soy beverages. g. Includes monounsaturated and polyunsaturated
fats, oils from fish and nuts.
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food for associating with worsening of the symptoms?”. Participants
were asked to answer “yes” or “no”. In case of exclusion or restriction, the following foods were questioned: milk and dairy products,
meats, processed meat, seasoning/spicy foods, citrus fruits, coffee/
tea, flatulent vegetables (cabbage, spring greens, radish, peppers etc.),
soft drinks, sweets/sugar, legume and fatty/fried foods, based on the
results of previous studies conducted with patients with IBD(6,17,18).
If the patient reported exclusion or restriction of other foods/food
groups that were not among the options mentioned, these were recorded. In the evaluation of all responses, those foods/groups that
were repeated among study participants were identified.
Statistical analysis
Statistical analyzes were performed using SPSS version 22.0.
To assess the condition of normality of continuous quantitative
variables, the Shapiro-Wilk test was used, being considered normal
distribution, P value >0.05. Variables with normal distribution
were described as mean and standard deviation, and for nonnormal distribution, the median or confidence interval, minimum
and maximum values were presented. For comparison between
two groups, Student’s t-test for independent samples or the nonparametric Mann-Whitney test was used.
Categorical variables were analyzed by calculating frequency.
To verify association between category variables, the chi-square test
of independence was used. The correlation between continuous
variables was analyzed using Pearson’s or Spearman’s coefficient.
For the multiple linear regression model, the final DQI-R score
and independent variables were used as the dependent variable:
BMI, age, stricturing behavior, bowel resection surgery and the
report of food exclusion/restriction. Values of P<0.05 indicated
statistical significance.
The preparation of the article followed the STROBE system
(Strengthening the Reporting of Observational studies in Epidemiology) for cross-sectional study.

TABLE 2. Clinical Characteristics of patients with Crohn’s disease in
remission using Infliximab.
Total (n=43)
Variables
% (n)
Age at diagnosis (years)
≤16 y
16.3 (7)
17–40 y
65.1 (28)
≥40 y
18.6 (8)
Disease location
Ileal
16.3 (7)
Colonic
32.6 (14)
Ileocolonic
46.5 (20)
Ileocolonic + upper GIT
4.7 (2)
Crohn’s disease behavior
Non-stricturing, non-penetrating
11.6 (5)
Stricturing
27.9 (12)
Stricturing + “p”
2.3 (1)
Penetrating
2.3 (1)
Penetrating + “p”
20.9 (9)
Stricturing and penetrating
14.0 (6)
Stricturing and penetrating + “p”
20.9 (9)
Bowel resection
41.9 (18)
Large intestine
61.1 (11)
Small + large intestine
38.9 (7)
Harvey-Bradshaw’s Index *
0.69±1.1
GIT: gastrointestinal tract; y: years; “p”: perineal. * Four patients were not included in the
calculation of the Harvey-Bradshaw’s Index. Variables with normal distribution are described
as mean and standard deviation and variables with non-normal distribution are described as
median and minimum and maximum median.

TABLE 3. Revised Diet Quality Index (DQI-R) score.

RESULTS

For the study, 63 patients were invited; however, 20 patients were
excluded – 11 for not meeting the inclusion criteria and 9 for not
accepting to participate in the research. Thus, the study population
was composed of 43 patients.
As for sociodemographic characteristics, 53.5% (n=23) were
female and 46.5% (n=20) male. The mean age was 43.1±13.5 y
and education level was 10.5±2.7 y, with no significant difference
between genders (P=0.069 and P=0.959, respectively). The participants had an average of 14.1±8.0 y with CD and 5.6 y (0.3–21.7)
using IFX, the age at diagnosis being 26.0 y (2.0–54.0). The other
clinical characteristics are described in TABLE 2.
As for the analysis of the diet quality, participants had a final
mean score of 49.1 points, classified as “diet requiring modifications”. Regarding the classification in tertiles of the diet quality,
no patient received the classification of “healthy diet” (maximum
score =59.7), 55.8% (n=24) presented “diet requiring modifications”
and 44.2 % (n=19) “inadequate diet”.
Components of DQI-R with the highest percentages in relation to the maximum score were, respectively: “oils”, “whole
fruits” and “meats, eggs and legumes”, while components with
the lowest percentages in relation to the maximum score were:
“whole grains”, “Empty calories” and “milk and dairy products”,
as shown in TABLE 3.

Variables
Food components
Total fruits
Whole fruits
Total vegetables
DGOVL
Total cereals
Whole grains
Milk and dairy
Meats, eggs,
legumes
Oils
Saturated fat
Sodium
Empty calories
DQI-R – Total score

score
Maximum Mean
CI 95%
score
(min. – max.)

Percentage
in relation to
the maximum
score (%)

5
5
5
5
5
5
10

3.3 (2.6–3.9)
3.6 (2.9–4.3)
3.1 (2.5–3.8)
2.6 (1.9–3.4)
2.7 (2.4–3.0)
0.1 (0.0–0.2)
3.2 (2.3–4.1)

66.0
72.0
62.0
52.0
54.0
2.0
32.0

10

6.7 (5.9–7.5)

67.0

10
10
10
20

8.7 (7.8–9.6)
4.4 (3.3–5.5)
4.0 (3.3–4.6)
6.7 (5.1–8.3)
49.1 (45.4–
53.2)

87.0
44.0
40.0
33.5

100

100

DGOVL: dark green and orange vegetables and legumes; empty calories: energy from solid
fat, alcohol and added sugar; DQI-R: Revised Quality Index; CI: confidence interval; min:
minimum; max: maximum.
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After classifying the diet quality in tertiles, a comparison was
made between the “inadequate diet” and “diet requiring modifications” groups. A lower mean age was found in the “inadequate
diet” group (37.6±14.8 versus 47.4±10.5 y, P=0.02) (TABLE 4).
As for the anthropometric evaluation, it was observed that
44.2% (n=19) of the patients were overweight (BMI ≥25 kg/m²) and
had increased WC (women: WC ≥80 cm and men: WC ≥94 cm).
The evaluation by sex is described in TABLE 5.
It was found that the longer the time using IFX, the higher
the BMI (P=0.043; r=0.310) and WC (P=0.018; r=0.359). No association was found between CD time and IFX time with the final
DQI-R score (P=0.248 and P=0.185, respectively).
Most patients (79.1%, n=34) reported exclusion or restriction
of at least one food or food group because it was associated with
worsening symptoms. The items “milk and dairy products”, “seaTABLE 4. Comparison according Revised Diet Quality Index
classification.
“Inadequate “Diet requiring
diet”
modifications”
(n=19)
(n=24)

Variables
Age (years)
Education level (years)

P

37.6±14.8

47.4±10.5

0.02**

11 (8.0–15.0)

10.2 (4–16)

0.30

CD time (years)

11 (2–35)

12.5 (7–39)

0.47

IFX time (years)

4.9 (0.3–11.8)

6.4 (0.3–21.7)

0.37

0.59±1.1

0.77±1.2

0.63

Harvey-Bradshaw’s
Index*
BMI (kg/m²)

23.5±4.2

25.2±3.2

0.15

Waist circumference (cm)

82.0±11.3

85.7±10.1

0.26

Sex male / female % (n)

47.4% (9) /
52.6% (10)

45.8% (11) /
54.2% (13)

0.92

* Four patients were not included in the calculation of the Harvey-Bradshaw’s Index. Variables
with normal distribution are described as mean and standard deviation and variables with non-normal distribution are described as median a minimum and maximum median. Student’s
t-test or Mann-Whitney test were used to compare continuous variables between groups. To
verify association between category variables, the chi-square test of independence was used.
** Indicates significant difference (P<0.05).

TABLE 5. Anthropometric characteristics of patients with Crohn’s disease
in remission using infliximab.
Variables

Total
(n=43)

Female
(n=23)

Male
(n=20)

P

Weight (kg)

65.4±11.9 60.9±10.6 70.7±11.3 0.00**

Height (m)

1.63±0.1

1.57±0.76

1.72±0.7

0.00**

BMI (kg/m²)

24.4±3.7

24.8±3.6

24.0±3.9

0.45

% (n) BMI
(≥25.0 kg/m²)

44.2 (19)

43.5 (10)

45.0 (9)

0.90

WC (cm)

84.1±10.7 82.5±10.4 86.0±11.0

% (n) increased WC*

44.2 (19)

62.5 (15)

20.0 (4)

0.29
0.00**

BMI: body mass index; WC: waist circumference; cm: centimeters; kg: kilos; m: meters.
* Increased WC: women: WC ≥80 cm and men: WC ≥94 cm. For comparison between groups,
Student’s t-test or Mann-Whitney was used. To verify association between category variables,
the chi-square test of independence was used. ** Indicates significant difference (P<0.05).
Variables with normal distribution are described as mean and standard deviation and variables
with non-normal distribution are described as median and minimum and maximum median.
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soned and spicy foods” and “fatty and fried foods” presented a
higher frequency of reporting, while the items: “sweets and sugar”,
“coffee and tea” and “fruits in general” presented lower frequencies
as described in TABLE 6.
TABLE 6. Frequency of exclusion or restriction of food and food groups
reported by patients.
Food and food groups
Milk and dairy
Seasoning / spicy food
Fatty / fried foods
Legumes
Flatulent vegetables
Processed meat
Citrus fruits
Soft drinks
Meats
Vegetables and legumes (in
general)
Fruits (in general)
Coffee and tea
Sweets and sugar

Frequency (n=43)
exclusion ou restriction
% (n)
53.5 (23)
46.5 (20)
44.2 (19)
37.2 (16)
32.6 (14)
25.6 (11)
20.9 (9)
18.8 (8)
14.0 (6)
11.6 (5)
7.0 (3)
7.0 (3)
2.3 (1)

There was no significant difference between the DQI-R score
between those who reported exclusion or restriction of foods or
food groups and those who did not (P=0.305).
In the analysis of the multiple linear regression model, an association was found between the dependent variable final DQI-R score
and the independent variables: BMI, age and stricturing behavior
(adjusted R²=0.157, P=0.022). BMI and age are directly correlated
with the final DQI-R score (respectively, P=0.046; r=0.346 and
P=0.006; r=0.414).
DISCUSSION

Diet quality and food exclusion / restriction
Results show that 44.2% of the patients had inadequate diet
and were overweight. This is the first study to assess diet quality
in patients with CD in clinical remission using IFX.
The mean of the final DQI-R score was 49.1 points, classified as
“diet requiring modifications”. Pires et al. (2020) found an average
of 72.6 points in DQI-R among 14,849 healthy participants in the
“Longitudinal Study of Adult Health – ELSA BRASIL”, being
higher than the final score found in this study(19). Although healthy
eating recommended during CD remission(8), patients often report
symptoms compatible with irritable bowel syndrome (IBS), with
food restriction being common(20). Therefore, a lower score on the
DQI-R was expected when compared to the study by Pires et al.,
2020, conducted with the healthy population(19).
The exclusion or restriction of at least one food/food group
was reported by 79.1% of the participants. Although no significant
difference was found in the final DQI-R score between those who
reported food exclusion/restriction and those who did not, this
behavior can interfere with the individual score of the evaluated
components. An example is the “milk and dairy products” com-
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ponent, which had one of the lowest percentages of adequacy in
relation to the maximum DQI-R score (32%) justified by the higher
frequency of reported food exclusion/restriction (53.5%).
The practice of exclusion/restriction of milk and dairy products
seems common among patients with IBD in remission(4,20). In the
study by Lopes et al. (2014), 52.3% of patients claimed some change
in the consumption of dairy products after the diagnosis of IBD, the
main reasons being: exacerbation or onset of symptoms (45.5%),
followed by guidance from the health professional (36.4%)(21).
The low percentage in relation to the maximum DQI-R score for
the component “whole grains” (2%) also stands out. Although the
lower consumption of cereals, fruits and/or vegetables is involved
with the etiology of IBD, it is possible that this practice is in response
to the disease and not to an etiological factor. Patients can adopt
a low-fiber diet in order to minimize symptoms such as diarrhea(7).
In the evaluated patients, the component “whole fruits” presented one of the highest percentages in relation to the maximum
score of DQI-R (72%), which could be justified by the low frequency
of food exclusion/restriction report (7%), unlike the common
practice adopted by patients with CD(22).
Fiber consumption has a protective effect against the disease’s
activity. Brotherton et al. (2016) when evaluating 1,619 patients
with IBD in remission, 1,130 with CD and 489 with UC, found that
patients who did not avoid fiber consumption were approximately
40% less likely to exacerbate the disease when compared to those
who avoid food that is rich in fiber(23).
Other food components that stood out with a higher percentage
in relation to the maximum DQI-R score were “oils” and “meat,
eggs and legumes”. Despite contributing with a higher score, DQIR does not consider excessive consumption for these components
of adequacy, as observed in food records.
Higher scores in “oils” component can be negative from the
point of view of the diet quality when including fried foods. Although the intake of polyunsaturated fats from vegetable oils can
be beneficial to health due to the anti-inflammatory nature, when
oxidized and decomposing, as in the case of fried foods, they are
sources of inflammation in patients with IBD(24).
As for the component “meat, eggs and legumes”, we observed
in the dietary recalls the low consumption of legumes, but high
consumption of meat, which may have compensated in the final
score of the component and contributed with a lower score in the
moderation component “saturated fats”.
Low consumption of legumes may be associated with the presence of fermentable oligosaccharides, poorly tolerated by individuals with IBD(26). Since 37.2% of the patients reported the exclusion/
restriction of this food group for being associated with symptoms.
In addition, bean consumption has been losing ground among
Brazilians with a 52% reduction between Pesquisa de Orçamento
Familiar (POF) from 2002 – 2003 to 2017 – 2018(25).
High meat intake by patients with IBD has also been observed
in other studies(6,7,27). According to Opstelten et al. (2019), this practice occurs even before the diagnosis of IBD, which may suggest
that general food choices of IBD patients persist after diagnosis(6).
Such an argument could justify the low score for the “empty
calories” component, since the high consumption of foods rich in
solid fat and added sugar, present in processed and ultra-processed
foods, are common in the dietary pattern of the general population(28). Consumption of added sugar may be even higher in patients
with IBD in remission when compared to the control group of
healthy individuals(6,7).

As observed in this and other studies, patients with CD in
remission, regardless of drug treatment, are adopting a diet with
characteristics similar to the Western diet pattern, so an increase
in excess weight has been common.
Anthropometric evaluation
In this study, an association was found between the final DQIR score and BMI, age and stricturing behavior, when inserted in
the multiple linear regression model. BMI showed a positive association with DQI-R, which could be explained by the instrument
being a qualitative method of assessing consumption and not a
quantitative one. Thus, patients with a higher BMI may have a
higher energy intake and, therefore, reflect a higher score on the
adequacy components of DQI-R.
Patients in the “diet requiring modifications” group had a mean
age significantly higher than the patients in the “inadequate diet”
group (37.6±14.8 versus 47.4±10.5 y, P=0.02). The better quality
of the diet with increasing age may be associated with motivation to
follow a healthy diet. As individuals age, they become more aware of
the need to improve their diet to treat or prevent chronic illnesses(29).
In this study, the longer the time using IFX, the higher the
BMI (P=0.043; r=0.310) and WC (P=0.018; r=0.359), however
the correlations found were weak. Despite the beneficial effect on
the recovery of the nutritional status that has been observed since
the beginning of the IFX induction protocol until maintenance(30),
Santos et al. (2017) found a significant increase in weight gain and
WC after 6 months of treatment with the drug(5).
Since dietary inadequacies and increased overweight are common characteristics in patients with CD in remission and since
nutritional status can influence the loss of response to biological
therapy(31), individualized nutritional monitoring is essential.
This study presents limitations due to the small sample size and
the loss of patients who refused to participate (14.3%). However,
strict criteria for the selection of participants were adopted to ensure the homogeneity of the clinical characteristics of the sample.
The absence of a control group in the study was justified by the
limitation of comparing patients with CD with healthy individuals
or with other diseases, since the samples would be heterogeneous
due to the different types of treatments, stages and clinical manifestations of the disease.
Although the dietary intake assessment has limitations, we
sought to minimize possible sources of bias by adjusting the variability of the diet using the MSM statistical modeling method; using
the “multiple pass” technique by researchers trained to complete
the 24HR and adoption of a specific food composition table for
Brazilians.
The identification of the dietary profile in patients with CD in
remission using IFX stands out as a strong point of the study. The
adoption of a low-quality diet and being overweight points to the
need for differentiated nutritional care. To approach low scores in
DQI-R, it is necessary to make an assessment as to the adequacy
of energy consumption, as well as a study of the individual scores
of food components(32).
Although the amounts of energies and nutrients have been calculated and are important in dietary assessment, this work sought
to know the foods or food groups that make up the patients’ dietary
pattern. The evaluation of the group of foods within a dietary pattern facilitates the orientation for the patient in terms of food and
not just isolated nutrients(32).
For future studies, it is necessary to investigate the socioeco-
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nomic profile on the quality diet of these patients. The identification
of food choices can support studies for intervention and food and
nutrition education approaches aimed at these patients.
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CD patients in clinical remission using IFX are not adopting
a considered healthy diet. This profile may have been influenced
by exclusions and dietary restrictions that are maintained by the
patients, even in disease remission. Therefore, the need for an individualized nutritional approach is emphasized.
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Cruz MMS, Fontana PD, Ramos Junior O, Rabito EI. Como está a qualidade da dieta de pacientes com doença de Crohn em remissão clínica e em uso
de infliximabe? Arq Gastroenterol. 2021;58(3):289-95.
RESUMO – Contexto – É recomendado alimentação saudável para pacientes com doença de Crohn (DC) em remissão. Objetivo – Avaliar a qualidade
da dieta de pacientes com DC. Métodos – Estudo transversal com pacientes com DC em remissão clínica e em uso do imunobiológico infliximabe. A
qualidade da dieta foi avaliada pelo índice de qualidade da dieta revisado (IQD-R). O IQD-R foi calculado a partir do recordatório 24 horas, sendo
classificado em “dieta inadequada” (≤40 pontos), “dieta que requer modificações” (41 a 64 pontos) e “dieta saudável” (≥65 pontos). Os pacientes foram
avaliados quanto ao peso, altura e circunferência da cintura (CC). Para comparação entre grupos foi utilizado o test-t de Student ou Mann-Whitney.
Para correlação entre variáveis contínuas foi utilizado o coeficiente de Pearson ou Spearman. Valores de P<0,05 indicaram significância estatística.
Resultados – Participaram do estudo 43 pacientes. A pontuação final do IQD-R foi de 49,1 pontos – “dieta que requer modificações”. Nenhum paciente recebeu a classificação de “dieta saudável” (pontuação máxima =59,7), 55,8% apresentaram “dieta que requer modificações” e 44,2% “dieta
inadequada”. Ao comparar os grupos “dieta inadequada” e “dieta que requer modificações”, foi observado menor média de idade no grupo “dieta
inadequada” (37,6±14,8 versus 47,4±10,5 anos, P=0,02). Verificou-se que 44,2% dos pacientes estavam acima do peso (índice de massa corporal (IMC)
≥25 kg/m²) e possuíam CC aumentada (mulheres: CC ≥80 cm e homens: CC ≥94 cm). Foi encontrada correlação positiva entre a pontuação final do
IQD-R e o IMC (P=0,046; r=0,346). Conclusão – Os pacientes com DC em remissão clínica e em uso de infliximabe não estão adotando dieta com
qualidade considerada saudável o que aponta a necessidade de abordagem nutricional individualizada.
Palavras-chave – Doenças inflamatórias intestinais; doença de Crohn; alimento; qualidade; dieta; estado nutricional; fator de necrose tumoral alfa; infliximabe.
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ABSTRACT – Background – High-resolution manometry (HRM) represents a potential tool for measuring pharyngoesophageal phonation pressures.
Objective – This study aims to evaluate pharyngeal, esophageal upper sphincteric and esophageal pressures during different phonation tasks. Methods – 12 (six males, mean age 27 years) professional singers underwent HRM and produced four different vocal tasks at low, medium and high vocal
loudness: vowel /ae/, ascending five note scale, word /hey/ and word /go/. Pressures were measured at pharynx, upper esophageal sphincter (UES)
and esophagus. Visual analysis of the HRM topographic plots were performed. Results – Esophageal pressures are higher during vocalization than
at rest. Pharyngeal and UES phonation pressures does not differ significantly from rest pressures. Visual analysis of the topographic plots showed an
important UES pressure increasement during phonation. Conclusion – HRM is a valuable tool for measuring pharyngoesophageal pressures during
phonation. Esophageal pressures are higher during phonation than at rest and tend to increase with vocal loudness increment. The topographic plot
provides additional data about phonatory mechanism physiology, especially at the UES region.
Keywords – Pressures; pharynx; esophagus; manometry; voice; phonation.

INTRODUCTION

Phonation involves the conversion of aerodynamic energy into
acoustic energy. Aerodynamic energy is produced in the pulmonary
system to drive an airstream through the vocal tract when elastic
energy is stored and retrieved in stretched tissues, and kinetic energy
is developed in tissue and air during oscillation of the vocal folds(1).
All of those energy conversions involve pressure gradients along
the vocal tract and thus pharyngoesophageal segment.
First attempts to obtain voice pressure gradients employed
water and mercury manometers for esophageal recording pressure
with a catheter introduced through the nose covered by a balloon
or directly exposed(2-4). Oral pressure transducers, a cumbersome
indirect method that jeopardizes natural speaking or singing
is still in use(5,6). Percutaneous needle catheters inserted in the
subglottis are also currently employed despite its invasiveness(7).
High-resolution manometry (HRM) – with multiple closely
spaced pressure transducers along a transnasal catheter – offers
a new possibility of voice pressure measurements along the entire
pharynx and esophagus.
HRM application was initially aimed to evaluate esophageal
motility. Recently; however, this technology demonstrated usefulness to the study of the pharynx due to its capacity of recording
pressures in asymmetrical structures, offering the spatial and temporal resolution necessary to capture pharyngeal events(8-13). HRM
has already been recognized by the American Speech-LanguageHearing Association (ASHA) as an adequate tool for the evalua-

tion of swallowing and represents one of the emerging procedures
in speech-language and otolaryngology practice(14-16), although
the number of dedicated studies on voice are; however, small(17-19).
This study aims to evaluate pharyngeal, esophageal upper sphincteric and esophageal pressures during different phonation tasks.
METHODS

Twelve professional singers (50% males, median age 27 (21–36)
years) were prospectively studied. All subjects were professional
popular singers with at least 3 years of singing practice. Subjects
with gastroesophageal reflux disease symptoms, ear, nose or throat
disorders or under medication that could affect esophageal motility
were excluded.
As participants would have to perform different vocal tasks at
the same pitch in different loudness, non-singers were excluded in
order to control such variable.
Study protocol
Participants were positioned on an upright position after at
least 8 hours of fasting to avoid nausea. HRM catheter was lubricated with 2% viscous lidocaine and inserted tans-nasally by a
gastroenterologist into the esophagus and positioned in a distance
to allow visualization from the pharynx to the middle esophagus.
Participants were instructed to keep their heads in a neutral position. All participants were instructed to acclimate with the catheter
before the recordings began.
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During those minutes of accommodation, participants were
encouraged to talk in order to get adapted to phonate with the
catheter in place.
Per protocol, participants were asked to perform the following
phonation tasks at low, medium and high volume being the sound
intensity self-monitored:
1. To sustain the vowel /ae/ at habitual pitch on modal register.
2. To perform a 5 note ascending scale with the vowel /ae/ at
habitual pitch on modal register.
3. To pronounce the word /hey/.
4. To pronounce the world /go/.
Participants were instructed to make clear vocal differences
between volume levels and keep the same pitch. All participants
could repeat the vocal tasks until satisfied with their performance.
Those specific vocal tasks were selected in order to observe and
compare pressure patterns during a sustained voiced phonation
(task 1), during voice pitch variations (task 2), during phonation
initiating with a non-voiced segment (task 3) and during phonation
initiating with a plosive velar segment (task 4).
Equipment
A solid-state manometric assembly with 36 sensors spaced
1 cm apart (4.2 mm outer diameter) was used (ManoScan 360;
Medtronics, Minneapolis, USA). Each sensor includes 12 radially
placed elements creating an average pressure of all circumferential
transducers. All of these sensors are capable of recording pressure
transients in excess of 6.000 mmHg/s. Pressure calibration at 0-300
mmHg was done before each study by using the automatic external
calibration system of the catheter assembly.
Manometric variables
Data was obtained by dedicated software (ManoScan,
Medtronics, Minneapolis, USA). As the software is standardized
to extract only swallowing events measures, the extraction of phonation pressure values were performed manually at the point of
highest pressure. Pressures were measured at the following areas
during rest and vocal tasks: (1) Pharyngeal pressure – at the level
of the velum(20), (2) upper esophageal sphincter (UES) pressure;
and (3) Esophageal pressure – 2 cm bellow the lower border of
the UES (FIGURE 1).

Plots were reviewed for visual identification of possible pharyngoesophageal observations during phonation. HRM software
converts manometric information into distinct patterns that
illustrate the physiology of contractile coordination where red
represents high-level pressure and blue low-level pressure. So, areas
with increased pressure are easily identified by color changes in the
pharyngoesophageal topography (FIGURE 1).
Additionally, pressure efficiency gradient (PEG) was proposed
by the authors and defined as the difference between the esophageal
pressure (EP) and the pharyngeal pressure (PP).
Manometric data was reviewed and analyzed by an experienced
esophageal physiologist with over 15 years of experience.
Ethics
The project was approved by local Ethics Committee and all
participants signed a consent form before entering the study. There
is no conflict of interest. The authors are responsible for the study,
no professional or ghost writer was hired.
Statistics
Shapiro Wilkins test was used to assess normality distribution.
Wilcoxon test used for comparisons. Variables are expressed as
median (interquartile). P<0.05 was used as significant.
RESULTS

Pressures in different segments according to vocal tasks are
depicted in TABLE 1. Esophageal pressures during phonation was
consistently higher than rest pressures. The speaking task of the
words /go/ and /hey/ – performed at different loudness – only exhibited significant esophageal pressure increment at high intensity.
TABLE 2 shows PEG according to different vocal tasks and
anatomic area. PEG increased according to vocal intensity for /
ae/, /go/ and /hey/ vocalizations.
Visual analysis of the topographic plots during all phonation tasks at low, medium and high intensities are disposed at
FIGURES 2–5. An increasement in UES pressure was noticed
during sustained vowel /ae/ and five note ascending scale. When
comparing low to medium intensity vocalization plots, the upper
part of the UES seems to be first recruited followed by the lower
part. Also, there is a noticeable increase in UES pressure in higher
pitches as compared to low pitches during the ascending 5 notes scale.
DISCUSSION

FIGURE 1. High resolution manometry plot demonstrating pharynx,
upper esophageal sphincter and esophageal regions.

The variation of air pressure in the vocal tract synchronized
with the vibration of the vocal folds constitutes the voice. Since air
pressure provides the energy for vocal folds vibration, the course
of this pressure impact through the vocal tract is relevant to the
study of phonation(21). HRM has proved to be a feasible technology
for some measurements providing valuable information regarding
pharyngoesophageal pressures during phonation.
In our view, HRM represents a technological advance on Van
den Berg’s pioneering idea in 1965 of obtaining subglottic pressure
from esophageal pressure acquisition, although a small discomfort
is still present. We see three main advantages of the method: (1)
HRM provides more data than the esophageal balloon based on
multiple circumferential sensors closely spaced that together offer
accurate location of each pressure zone, allowing not only more
accuracy, but also greater area of coverage; (2) measuring phona-
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TABLE 1. Pressures (mmHg) in different segments according to vocal tasks and statistical differences pressure values.
Pharynx
UES
Esophagus
Vocal task
Loudness comparison statistical differences
Median
Median
Median
Rest
-1.6
(-3.5–3.7) 88.9
(78–115.2)
0
(-1.1–0.6)
/ae/
Low
0.9
(-0.6–5.9) 91.9 (67.9–153.1)
7.8
(3.5–17.7)
EP
PP
Rest x Low P=0.0022
NS
Medium
0.3
(-0.6–6.6) 96.5 (69.7–109.7)
9.1
(1.8–14.3)
Rest x Medium P=0.0061
High
1.3
(0–5.1)
130
(89.3–211.8) 16.2
(4.1–46.3)
Rest x Strong P=0.0007
UESp
NS
Scale
Low
0.6
(-0.3–4.4) 95.6 (81.3–141.3)
8.9
(4.3–15.9)
EP
PP
Rest x Low P=0.0027
NS
Medium
0.3
(-0.2–4)
96.9 (72.8–181.2)
9.1
(6.3–17.2)
Rest x Medium P=0.0020
High
0.3
(-0.3–6.9) 108.4 (96.5–179.3) 15.6
(9.3–33)
Rest x Strong P=0.0002
UESp
NS
/hey/
Low
0.5
(-0.2–7.7) 97.1 (77.7–151. 5) 2.4
(-1.5–7.7)
EP
PP
Rest x Medium P=0.011
NS
Medium
0.7
(-0.1–7.9) 116.6 (81.9–171.5)
6.7
(2.3–19)
Rest x Strong P=0.0002
High
1.0
(0–2)
156.1 (108.6–223.7) 11.3
(6.5–23.2)
Low x Strong P=0.035
UESp
NS
/go/
Low
0.9
(-0.2–4.3) 93.3 (79.3–136.5)
5.1
(0.7–14.7)
EP
PP
Rest x Low P=0.0153
Rest x Medium
Medium
1.5
(0.6–6.6)
94.6 (75.1–119.4)
7.1
(0.5–11.4)
Rest x Medium P=0.0061
P=0.02
High
1.1
(0.1–3.5) 113.4
(94–143.6)
15.1
(10.1–30.9)
Rest x Strong P=0.0002
Medium x Strong P=0.0141
UESp
NS
UES: upper esophageal sphincter; EP: esophageal pressure; PP: pharyngeal pressure; UESp: upper esophageal pressure; NS: non-significant.

TABLE 2. Pressure efficiency gradient in different segments according to vocal tasks.
/ae/
/scale/
Pressure values
Median
Median
Low
10.6
(1.3–10.6)
5.9
(0.3–12.4)
Medium
2.8
(0.1–14)
8.6
(0.1–12.7)
High
42.8
(4.4–42.8)
12.8
(2.3–23)
Loudness comparison
Low x Medium
Low x High
Medium X High

MDif
-0.75
-4.91
-5.75

P
0.79
0.088*
0.0464*

MDif
1.66
-4.5
-4.08

P
0.56
0.11
0.15

/hey/
Median
-1.3
(-2.6–2.8)
1.3
(-3.2–1.3)
9.9
(6.8–19.8)

/go/
Median
2.8
(-0.3–4.1)
5.4
(-0.3–9)
15.1
(6.2–30)

MDif
1.91
-8.41
-5.16

MDif
-0.83
-7.08
-8.16

P
0.50
0.0035*
0.073

P
0.77
0.0141*
0.0046*

Nonparametric comparison Wilcoxon Test. MDif: mean difference. *Significant statistical difference.

tion pressures using HRM allows natural samples of speech and
sing, as the larynx and mouth are free for vocalizations, despite
the presence of a nasoesophageal tube; and (3) HRM offers valuable information about every pharyngoesophageal segment on a
dynamical and real time way representing furthermore a feasible
tool for biofeedback(22).
According to our data, when comparing pharyngoesophageal
rest pressures with phonation pressures, only the esophageal area
presented a significant pressure augmentation. Moreover, it seems
that voice intensity increment leads to higher esophageal pressure
magnitude for both singing (sustained vowel and ascendant scale)
and speaking tasks (words). Thus, esophageal pressure obtained
may somehow reflect the subglottal pressure which is the determining force for obtaining different vocal intensities for singers(23,24).
During singing abdominal and thoracic muscles are recruited to
increase subglottal pressure(25) this may lead to the consequent in-

298 • Arq Gastroenterol • 2021. v. 58 nº 3 jul/set

creased esophageal pressure found in our results. Whether increased
intraabdominal pressure also corroborates to the increased esophageal pressure due to common cavity phenomena and consequent
esophageal pan-pressurization or pan-presurization occurs due to
increased intra thoracic pressure in the context of a closed UES
and closed lower esophageal sphincter and esophageal shortening
is uncertain.
The UES acts as a mechanical barrier against the entry of
esophageal contents into the pharynx and also against the ingress
of air into the esophagus(26). Our results did not show a significant
distinctive UES pressure when comparing rest and vocalization
pressures unlike previous studies with HRM(17,19). These previous studies suggested a UES reflex increase in response to higher
intraesophageal pressure to prevent gastroesophageal reflux into
the pharynx(17). The disagreement between our data and previous
publications may be related to variances in methodology that
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FIGURE 2. High resolution manometry topographic plot during vowel
/ae/ performed at low, medium and high intensities.
UES: upper esophageal sphincter.

FIGURE 3. High resolution manometry topographic plot during ascending 5 note scale performed at low, medium and high intensities.
UES: upper esophageal sphincter.

FIGURE 4. High resolution manometry topographic plot during word
/hey/ performed at low, medium and high intensities.
UES: upper esophageal sphincter.

FIGURE 5. High resolution manometry topographic plot during word
/go/ performed at low, medium and high intensities.
UES: upper esophageal sphincter.

led to distinct laryngeal movements that ultimately affect UES
pressure(17,27). First, our study followed a rigid protocol asking
each subject to vary the loudness and keep the same pitch while
performing the vocal tasks – by the way, this is exactly the reason
why we recruited only singers as subjects once during pilot studies,
non-singers usually increased pitch while asked do increase volume.
Second, pharyngoesophageal physiology may be different when
singers and nonsingers are compared. Third, the degree of laryngeal muscle tension engaged by nonsingers to perform vocal tasks
and the optimized airflow conduction performed by singers may
somehow decrease the need of UES pressure engagement during
phonation as it can suffer interference from the compression of
any paralaryngeal musculature(10) frequently observed in subjects
without vocal training while performing vocalizations in different
intensities and frequencies(28).
Recent studies have evaluated pharyngeal configuration during different vocal tasks using magnetic resonance (29,30) but the
assessment of the pressures at this area during vocalization have
been neglected. In our study, we did not show a direct correlation
between pharyngeal pressure and sound intensity. This fact may
also be explained by our sample of experienced singers which is
generally instructed to improve vocal tract inertance widening
the pharynx walls for a better resonant voice(31). Among the tasks
performed in our protocol, we included sustained and ascending
scale using the vowel /ae/, voiceless sounds (“h” from “hey”) and a
plosive velar consonant (“g” from “gol”). The velar sound produces
a brief blockage and a build up of pressure in the breath stream(32).
As expected, the word “go” promoted higher pharyngeal pressures
due to /g/ tract configuration. This characteristic has already been
observed and explored by Takasaki(9) when requesting their subjects
to vocalize a plosive consonant “ka” to easily locate the region of
the velopharynx in the topographic manometric plot.
The possibility of a real time spatial temporal topographic plot
is considered the greatest HRM contribution(33). In our research,
this technological advance brought interesting elements about
the pharyngoesophageal segment contraction physiology during
phonation at different intensities. Most of the HRM studies related
with voice focused on pressure values, but the greatest contribution
of this technology is the real time observable anatomophysiologic
characteristics based on visual analysis of the plots (FIGURE 1).
Interestingly, we found that UES muscle bundles recruitment
may be related to vocal intensities. Our data indicates initial
predominance of the inferior pharyngeal constrictor contraction
during moderate phonation intensity followed by the cricopharyngeal contraction during higher intensity. This phenomenon can be
better observed throughout sustained vowel task. Future HRM
associated with electromyographic studies could confirm this possible selective contraction of the muscles that make up the UES.
Furthermore, at the ascending 5 note scale plots, it is feasible to
notice by the color intensity that as higher the pitches, higher the
pressure patterns. Indeed higher subglottic pressure is required for
increased vocal frequency(34-37) confirming that pharyngoesophageal structures pressures are susceptible to aerodynamic changes
and also by laryngeal changes. As the cricopharyngeal insertion is
precisely in the cricoid cartilage, the UES and larynx are required
to move together(38). At the 5 note ascending scale topographic
plot this connection becomes evident and it is possible to observe
a slight elevation of the UES region tracing representing the
laryngeal vertical excursion.
The possibility of getting simultaneous esophageal and phar-
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yngeal pressure allowed the calculation of the PEG through which
we indirectly estimate energy input at the esophageal pressure in
response to subglottal and thoracic pressure (Ep) and energy dissipation along pharyngeal tract (Pp). The result of Ep minus Pp is
the amount of aerodynamic pressure that can be converted into
acoustic. Glottal efficiency has traditionally been defined as the
radiated acoustic power from the mouth divided by the pulmonary
aerodynamic power delivered by the lungs(39,40). It has great theoretical appeal because it relates an acoustic output to an effort input(41).
Our proposal of PEG associated with sound pressure level (dBSPL)
and airflow measures may benefit both voice professionals and patients who need to develop more economical vocalization patterns.
This gradient would also offer valuable information about vocal
tract adjustment interference, sound conduction and aerodynamic
to acoustic energy conversion process.
Study limitations
This paper represents a modest contribution to the application of the HRM to the voice science; however, it is the first study
attempting to study correlation between phonation pressures and
voice intensity using HRM. In the future, this information may
help to identify voice dysfunction caused by the lack of technique
and many other vocal tract imbalances. These reference values
also may be used to be compared in the study of patients with
vocal disorders. In hyperfunction diseases, such as muscle tension
dysphonia, pharyngeal pressures may be increased and HRM
may be used as a biofeedback tool to balance these pressures. The
same may apply to hypokinetic diseases such as Parkinson disease.
Moreover, HRM may be used to measure tremor frequency in some
spasmodic neurologic dysphonias.
The study is limited by the small number of individuals since
most singers recruited refused to have a nasoesophageal catheter
inserted due to fear of vocal tract injury. However, the participants
tolerated well the test with no complaint of pain or vocal quality
impairment after the procedure. The small number of individuals precluded subanalysis such as results based on gender and

age. Other limitation is the lack of data for the lower esophageal
sphincter and diaphragmatic crura to study the pathophysiology
of esophageal pressurization due to the protocol that demanded
the proximal placement of the probe to study high anatomical
parameters. This may be studied in future protocols.
Although topical anesthesia was used in this study to diminish
participant discomfort, we do not believe it significantly altered
voice production with regard to our measurements. However,
mechanoreceptors in the pharynx (deep to the mucosa) are largely
responsible for modulating pharyngeal movements(42) these fibers
were probably not affected by our topical anesthetic.
CONCLUSION

HRM represents a feasible tool for obtaining pharyngoesophageal structures pressures induced by vocalization. During
vocalization, esophageal pressure is higher than at rest, additionally
the higher the vocal intensity, the higher the pressure levels in this
segment. The UES pressures during phonation are not significantly
different from rest pressures. The topographic HRM plot provides
additional data about phonatory mechanism physiology, especially
at the UES region.
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Vaiano T, Herbella FAM, Behlau M. Respostas pressóricas faringeana, esofágica e do esfíncter esofagiano a tarefas vocais à luz da manometria de alta
resolução. Arq Gastroenterol. 2021;58(3):296-301.
RESUMO – Contexto – A manometria de alta resolução (MAR) é uma ferramenta de grande potencial para mensuração das pressões faringoesofágicas
durante a fonação. Objetivo – O estudo visa avaliar pressões faringianas, do esfíncter esofagiano superior e do esôfago durante manobras fonatórias.
Métodos – Doze (seis homens, idade média 27 anos) cantores profissionais foram submetidos à MAR e produziram quatro tarefas vocais em intensidade
baixa, média e alta: vogal / ae /, escala ascendente de cinco notas, palavras /hey/ e /go/. Pressões aos níveis da faringe, esfíncter esofagiano superior e
esôfago foram aferidas além de análise visual dos traçados. Resultados – Pressões esofágicas foram maiores na vocalização que no repouso. Pressões
da faringe e esfíncter esofagiano superior durante a fonação não foram diferentes que no repouso. Análise visual dos traçados mostrou importante
incremento da pressão do esfíncter durante a fonação. Conclusão – MAR é uma ferramenta valiosa para mensurar as pressões faringoesofágicas
durante a fonação. Pressões esofágicas são maiores durante a fonação que no repouso e tendem a aumentar com maior intensidade sonora. Análise
visual dos traçados mostram dados adicionais sobre a fisiologia do mecanismo da fonação, especialmente na região do esfíncter esofagiano superior.
Palavras-chave – Pressões; faringe; esôfago; manometria; voz; fonação.
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ABSTRACT – Background – Few studies have investigated the constipation or obstructed defecation symptoms identified by using imaging, as dynamic
three-dimensional ultrasound and correlate vaginal delivery, parity, and age. Objective –The aim of this study was to assess the prevalence of pelvic
floor dysfunctions in female patients with obstructed defection symptoms and to determine whether specific pelvic floor dysfunctions identified by
dynamic three-dimensional ultrasonography (echodefecography) are correlated with vaginal delivery, parity, and age. The secondary goal is to report
the prevalence of coexisting pelvic floor dysfunctions. Methods – This is a retrospective cohort study including patients with obstructed defecation
symptoms underwent echodefecographyto evaluate pelvic floor dysfunctions in the posterior compartment and correlate with vaginal delivery, parity,
and age. Results – Of 889 female: 552 (62%) had had vaginal delivery and 337 (38%) were nulliparous. The prevalence of dysfunctions identified by
echodefecography (rectocele, intussusception, enterocele/sigmoidocele, and dyssynergia) was similar between the two groups and was not associated
with number of deliveriesor age. However, the prevalence of sphincter defects showed higher rates in women with vaginal delivery and increased
with the parity. Up to 33% of patients had coexisting dysfunctions. Conclusion – The prevalence of dysfunctions such as rectocele, intussusception,
dyssynergia, and enterocele/sigmoidocele assessed by echodefecography in patients with obstructed defecation symptoms are found similar regardless
of vaginal delivery, number of deliveries or stratified-age. In vaginal delivery, number of deliveries does impact on detection of sphincter defects and
liability to fecal incontinence.
Keywords – Pelvic floor; intestinal constipation; obstructed defecation; vaginal delivery; dynamic 3D ultrasound.

INTRODUCTION

Pelvic floor dysfunction in women results in multiple clinical
symptoms, depending on the compartment involved; for example,
anterior compartment dysfunction is related to urinary incontinence and overactive bladder, apical compartment dysfunction
is related to pelvic organ prolapse and sexual dysfunctions, and
posterior compartment dysfunction is related to defecatory symptoms (fecal incontinence or constipation/obstructed defecation
symptoms (ODS))(1-5).
Although several studies have found that pelvic floor dysfunction was correlated with mode of delivery in childbirth, parity,
and age(6-8), numerous contrary and inconsistent results have also
been reported(3,9-13). Difference among study results may be due
to heterogeneous populations studied, survey methods applied,
definitions, and reference time, as well as the multifactorial nature
of pelvic floor dysfunction(3-5).

Vaginal birth is the most frequent ethiologic factor of sphincter
defects and associated fecal incontinence(14-17). In addition, multifactorial risk factors, including age, body index mass, previous
anal or colorectal surgery, radiation exposure and neurological
conditions contribute to the development of fecal incontinence(18,19).
Furthermore, women with delayed onset incontinence symptoms
can be associated with an occult sphincter defect(20). Few studies have investigated the constipation or obstructed defecation
symptoms due to specific pelvic floor dysfunction identified by
using dynamic imaging in relation to vaginal delivery, parity, and
age to determine associate dysfunctions. Thus, we aimed to assess
the prevalence of pelvic floor dysfunctions in female patients with
obstructed defection symptoms and to determine whether specific
pelvic floor dysfunctions identified by dynamic three-dimensional
(3D) ultrasonography (echodefecography) are correlated with
vaginal delivery, parity, and age. The secondary goal is to report
the prevalence of coexisting pelvic floor dysfunctions.
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METHODS

This is a retrospective cohort study from January 2011 through
August 2019 and was conducted at the colorectal unit of the tertiary
hospital. This clinical study was approved by the Research Ethics
Committee of the University Hospital. We collected data on a
group of consecutive female patients with obstructed defecation
symptoms, like excessive straining at defecation, unsuccessful attempts to evacuate, incomplete evacuation and digitations despite
of increasing dietary fiber concentration (approximately 20 g/day
during 2 months), and who had a persistent score greater than
6 on the Cleveland Clinic Florida (CCF) Constipation Scale(21)
underwent echodefecography to assess pelvic floor dysfunction
in the posterior compartment and identify rectocele, intussusception, dyssynergia, enterocele/sigmoidocele and sphincter defects.
Patients were excluded if they had undergone cesarian section or
had slow-transit constipation diagnosed by colonic transit radiopaque markers, or organic colorectal diseases identified by clinical
examination or colonoscopy.
Patient data from a prospective database were reviewed.
3D dynamic anorectal ultrasonography
(echodefecography)
Each patient underwent echodefecography performed by a
single colorectal surgeon with experience in evaluating pelvic floor
anatomy and dynamic imaging methods. The technique was performed by a 3D ultrasound device (Pro-Focus, endoprobe model
2052, B-K Medical, Herlev, Denmark) placed in the rectum, with
proximal-to-distal 6.0-cm automatic scans. By moving two crystals
on the extremity of the transducer, axial and longitudinal images
were merged into a single cube image, recorded, and analyzed in
multiple planes(22). Patients received a rectal enema 2 hours before
and were examined in the left lateral position. Images were acquired
by three automatic scans andeach one lasted 50 seconds.
In the first acquisition, the patient was remained at rest and was
assessed the anal canal anatomy and identified the sphincter defects.
In scan 2, the transducer was inserted at 6.0 cm from the anal
verge, and the patient followed the sequence for 50 sec: to rest 15
seconds, strain maximally for 20 seconds, and then relax again for 15
sec. The transducer should follow the movement of the puborectal
muscle and the external anal sphincter during straining to identify
presence of normal relaxation, non-relaxation, or paradoxical
contraction (dyssynergia).
In scan three, it was injected 60–120 mL of ultrasonic gel into
the rectum and the transducer was positioned at 7.0 cm from the
anal verge. The patients followed up the same sequence above in
order to identify and quantify dysfunctions associated with evacuation, including rectocele depth (grade I, II, or III), intussusception
and sigmoidocele/enterocele (grade II or III).
Study variables
All patients had obstructed defecation symptoms and CCF
constipation score greater than six and assessed for the presence of
fecal incontinence symptoms (defined as the uncontrolled passage
of feces or gas over at least 1 month’s duration in an individual of
at least 4 years of age who had previously achieved control)(19) and
included the CCF incontinence score to determine the severity of
symptoms(23).
Women who participated in this study were categorized as
nulliparous or having undergone vaginal delivery. The vaginal

delivery group were further categorized according to the number
of deliveries (1, 2, 3, or ≥4). Age was categorized as 20 to 39 years,
40 to 59 years, and 60 years or older.
The prevalence of each pelvic floor dysfunctions in the posterior
compartment, including grade II or III rectocele, intussusception,
dyssynergia, enterocele/sigmoidocele, and sphincter defect, as
identified by echodefecography was recorded, and associations
with vaginal delivery, parity, and age were evaluated as well as
was reported the prevalence of coexistingpelvic floor dysfunctions.
Statistical analysis
The primary outcome of our study was the prevalence of
posterior pelvic floor dysfunctions (rectocele, intussusception, anismus, enterocele/sigmoidocele, and sphincter defect) in nulliparous
women and those with 1, 2, 3, or ≥4 vaginal deliveries and in the
age groups 20–39, 40–59 or ≥60 years. The secondary outcomes
of our study were the associations between posterior pelvic floor
dysfunctions and these variables.
Data were presented as mean ± SD or number of patients and
percentage, as appropriate. Group comparisons were made using t
tests for continuous variables and χ2 tests for categorical variables.
Chi-square for trend tests was used to test the association between
the prevalence of posterior pelvic floor dysfunctions (rectocele,
intussusception, anismus, enterocele or sigmoidocele, and sphincter defect) and number of deliveries or age category. Adjusted
odds ratios (ORs) and 95% confidence intervals (CIs) were used
to describe associations between risk factors and the prevalence
of posterior pelvic floor dysfunction (rectocele, intussusception,
anismus, enterocele/sigmoidocele and sphincter defect) in bivariate analyses. Comparisons were considered significant if P<0.05.
RESULTS

All 1222 female patients who had obstructed defecation symptoms and underwent echodefecography were evaluated. Of these, 333
women who had undergone cesarian section were excluded. A total
of 889 women participated in this study (mean age, 55±15.2 years).
Of these, 552 (62%) had had at least one vaginal delivery and 337
(38%) were nulliparous. The mean age was statistically significant
higher in women with at least 1 vaginal birth (59±12.9 years; range,
20–90 years) than in the nulliparous group (mean age, 49±16.4
years; range, 20–90years). Nulliparous women had undergone a significantly greater number of previous anorectal surgical procedures
(7%, 24/337) than the vaginal delivery group (3%, 16/552), P=0.043.
No difference was found in the proportion of women with fecal incontinence symptoms between the nulliparous group (7.4%,
25/337; 17 of the 25 women with fecal incontinence in this group
had no defect) and those who had at least one vaginal delivery
(6%,33/552; 11 of the 33 women with fecal incontinence in this
group had no defect) P=0.40. The overall median score on the fecal
incontinence scale was 3 (range, 2–5).The frequency of fecal incontinence symptoms increased with age in both groups (TABLE 1).
The most prevalent pelvic floor dysfunctions were rectocele
and dyssynergia for both nulliparous and those who had vaginal
delivery (TABLE 2), as well as for every age group (TABLE 3).
Furthermore, it was also identified 20% to 33% of patients with
rectocele grade II/III plus dyssynergia; 20% to 29% of rectocele
grade II/III plus intussusception, 10% to 22% of rectocele grade
II/III plus intussusception without dyssynergia and 1.5% to 16%
of rectocele grade II/III plus sphincter defect (TABLE 4).
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TABLE 1. Prevalence of fecal incontinence symptoms in relation to age
in nulliparous women (N=337) with obstructed defecation syndrome and
who had undergone vaginal delivery (N=552).
20–39 y
n (%)

Age
40–59 y
n (%)

≥60 y
n (%)

P

Nulliparous
All patients
108 (32.1) 143 (42.4) 86 (25.5)
Fecal incontinence (yes)
0 (0)
0 (0)
25 (29) 0.001
Vaginal delivery
All patients
Fecal incontinence (yes)

The prevalence of dysfunctions in the posterior compartment,
including rectocele, intussusception, enterocele/sigmoidocele, and
dyssynergia was similar between nulliparous and in those women
gave birth vaginally (TABLE 2). Furthermore, higher parity and the
increasing age did not increase the prevalence of those dysfunctions in
both nulliparous women or in those with vaginal delivery (TABLE 3).
However, women with vaginal delivery had statistically significant sphincter defects than nulliparous (P=0.0001). In addition, the
proportion of women with sphincter defects increased significantly
with age in women with vaginal delivery but not in nulliparous
women (P=0.002; TABLE 3).
DISCUSSION

40 (7.2)
0 (0)

245 (44.4) 267 (48.4)
11 (4.5)
22 (8)
0.01

In this study, we used dynamic 3D endoanal ultrasonography
(echodefecography) to identify pelvic floor dysfunctions.(27) Echo-

TABLE 2. Prevalence of pelvic floor dysfunctions assessed by dynamic 3D ultrasound in relation to parity in women with obstructed defecation syndrome (N=889).
Number of vaginal deliveries
Nulliparous n
(%)
All patients
Rectocele grade II/III

1

2

3

≥4

Total n (%)

n (%)

n (%)

n (%)

n (%)

337 (38)

135 (15)

140 (16)

111 (12)

166 (19)

552 (62)

169 (50)

77 (57)

90 (64)

58 (52)

87 (52)

312 (56)

Intussusception

105 (31)

41 (30)

53 (38)

44 (40)

69 (41)

207 (37.5)

Dyssynergia

179 (53)

80 (59)

72 (51)

53 (48)

80 (48)

285 (52)

Enterocele/sigmoidocele

16 (5)

7 (5)

6 (4)

6 (5)

9 (5)

28 (5)

Sphincter defect

17 (5)

21 (15)

40 (29)

35 (31)

57 (34)

153 (28)

TABLE 3. Prevalence of pelvic floor dysfunctions assessed by dynamic 3D ultrasound in relation to age in nulliparous women (N=337) with obstructed
defecation syndrome and those who had undergone vaginal delivery (N=552).
Age

P

20–39 y

40–59 y

≥60 y

n (%)

n (%)

n (%)

108 (32.1)

143 (42.4)

86 (25.5)

Rectocele grade II/III

46 (43)

86 (60)

37 (43)

0.08

Intussusception

30 (28)

32 (34)

29 (34)

0.36

Anismus/non-relaxation

62 (57)

78 (55)

39 (45)

0.16

Enterocele/sigmoidocele

3 (3)

6 (4)

7 (8)

0.08

Sphincter defect

4 (4)

8 (6)

5 (6)

0.48

40 (7.2)

245 (44.4)

267 (48.4)

Nulliparous
All patients

Vaginal delivery
All patients
Rectocele grade II/III

24 (60)

148 (60)

140 (52)

0.08

Intussusception

14 (35)

83 (34)

110 (41)

0.12

Anismus/non-relaxation

21 (53)

136 (56)

128 (48)

0.16

Enterocele/sigmoidocele

3 (8)

7 (3)

18 (7)

0.27

Sphincter defect

4 (10)

62 (25)

87 (33)

0.002
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TABLE 4. Prevalence of concurrente pelvic floor dysfunctions assessed by dynamic 3D ultrasound in relation to parity in women with obstructed
defecation syndrome (N=889).
Nulliparous
n (%)

Number of vaginal deliveries
2
3
≥4
Total n (%)
n (%)
n (%)
n (%)
140 (16)
111 (12) 166 (19) 552 (62)

All patients

337 (38)

1
n (%)
135 (15)

Rectocele grade II/III plus intussusception

68 (20)

35 (26)

41 (29)

30 (27)

45 (27)

151 (27)

Rectocele grade II/III plus dyssynergia

94 (28)

45 (33)

40 (28)

22 (20)

40 (29)

147 (27)

Rectocele grade II/III plus intussusception without dyssynergia

33 (10)

19 (14)

25 (18)

24 (22)

25 (15)

93 (17)

Rectocele grade II/III plus sphincter defect

05 (1.5)

13 (10)

23 (16)

16 (14)

23 (14)

75 (14)

defecography with a 360° rotational transducer with automatic
scanning and high frequencies for high-resolution images has the
advantage of being able to provide anatomical details of the anal
sphincter and identify the defects. It is well tolerated because each
acquisition lasts only 55 seconds. This technique was standardized
and validated in previous studies in comparison with conventional
defecography(22,24). Using this technique, we examined a representative sample of female adults treated for ODS at a tertiary care center
and found prevalence of pelvic floor dysfunctions ranging from 4%
to 64%, depending on the specific type of dysfunction identified.
Overall, rectocele and anismus were the most prevalent types.
Kepenekci et al.(5) reported a cross-sectional research with a
large population distributed with a wide age range, with a questionnaire regarding symptoms. The authors found that age, childbirth and multiple parity increased the risk of both defecatory
and urinary symptoms. Therefore, it has been stated that there is
not enough evidence for elective cesarean by patient’s preference
to prevent PFD. Al-Mufti et al.(25) have investigated obstetric
consultants to find out the mode of delivery and they found that
17% would choose an elective caesarean delivery, including 31%
of female desired elective caesarean section to avoid any pelvic
floor damage(25).
Other studies(9-13) did not find evidence that vaginal delivery is
responsible for pelvic floor dysfunction. Panelists at a State-of-theScience Conference sponsored by the National Institutes of Health
determined for maternal outcomes related to pelvic floor function,
weak-quality evidence did not favor either route of delivery. In our
population, which included only women with ODS despite of diet
management, the prevalence of dysfunctions such as rectocele,
intussusception, anismus, and enterocele/sigmoidocele was similar
in nulliparous patients compared with those who had had vaginal
delivery, and higher parity did not increase the frequency of such
dysfunctions. Thus, the results of our study are consistent with evidence that vaginal delivery, parity, and age do not have deleterious
effects in the prevalence of pelvic floor dysfunctions related to ODS.
However, we did find that vaginal delivery was significantly
related to sphincter defects, and the prevalence of sphincter defects increased with the number of vaginal deliveries and with age.
Several series have found that vaginal delivery is the most frequent
cause of direct anal sphincter trauma in women(19,26,17). Sphincter
defects were found in 15 to 34%, depending on the number of
vaginal deliveries. We did not collect data concerning whether the
delivery was spontaneous, or whether an episiotomy or operative
delivery (forceps and vacuum) was performed. In the nulliparous

group, the sphincter defect found in 7.4% was due to anorectal
surgery with sphincter division. However, the proportion of subjects
with fecal incontinence symptoms was low and similar in VD and
nulliparous women. Thus, our results support that the nulliparous
have the same risk of developing pelvic floor dysfunctions related
to defecation as patient who had had vaginal delivery. Nulliparous
women are not exposed to the deleterious effects of vaginal delivery
on sphincter muscle. However, they are at risk for fecal incontinence
after surgery with sphincter division.
Studies using various methods have reported multiple risk factors for fecal incontinence, including diabetes mellitus, diarrhea,
irritable bowel syndrome, urinary incontinence, diarrhea, age and
inflammatory bowel disease(18,19). However, the evidence of vaginal
delivery as a risk factor remains controversial(4,5). Additionally, the
data are unclear as to the status of episiotomy or operative delivery
(forceps and vacuum) as risk factors for fecal incontinence, as well
as for an increasing intensity of symptoms(28,29).
Consistent with the literature data(30), the symptoms of fecal
incontinence were correlated with age in both groups in our study.
Overall, 6% of women had had vaginal delivery and 7% of nulliparous complained of fecal incontinence coexisting ODS and the
majority of them had no sphincter defect. These patients deserve a
separate algorithm of care and the biofeedback therapy or posterior
tibial nerve stimulation may be offered them.
We excluded patients who had undergone caesarian section
because we did not have access to information concerning obstetrical history, and all cesarean procedures were performed only if
potential obstetrical risk factors, such as any stage of labor or fetal
macrosomia, were absent. Additionally, we excluded patients with
diagnostic of slow-transit constipation.
An advantage of our study was that we were able to study echodefecography findings in addition to assessing fecal incontinence
symptoms in a group of women with persistent ODS symptoms
despite clinical management and a score greater than 6 on the CCF
Constipation Scale. Anatomic and dynamic defects need to be assessed in addition to symptoms in order to clarify the diagnosis
and choose appropriate treatment of functional disorders. In this
study, up to 33% of patients had a coexisting diagnosis of grade II/
III rectocele plus dyssynergia and the biofeedback therapy should
be the first option of treatment. These patients are more likely to
benefit of surgery if biofeedback is unsuccessful. Furthermore, a
group of patients, up to 22% had rectocele grade II/III plus intussusception without dyssynergia and these should be considered for
treatment with a transanal stapled technique or combined tech-
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niques. However, 14% of female with previous vaginal delivery had
sphincter defect plus rectocele grade II/III and for these patients,
a more specific treatment plan should be established to avoid late
onset fecal incontinence.
So, we recommend patients should be investigate with image,
like 3D ultrasound, to identify the dynamic dysfunctions related to
obstructed defecation as well as detect sphincter defect and correlate
with symptoms to have an algorithm of treatment according to the
coexisting disorders to ensure the best outcome for these patients.
Despite our findings are descriptive and relevant because of
the current lack of clarity regarding vaginal delivery, number of
parity, stratified-age and increased prevalence of pelvic floor dysfunctions. There are several limitations in the current study that
should be considered when analyzing the results, including the lack
of obstetrical and delivery information concerning the patients who
had undergone vaginal delivery, as well as a lack of information on
other risk factors (forceps or vacuum delivery, large neonatal size,
posterior cephalic positions and prolonged second stage of labor)
that might be related to symptoms as well as to the ultrasound
findings. Additionally, we had to rely on self-report data from the
patients to obtain information on each individual’s delivery, which
could have occurred decades ago.
CONCLUSION

This study demonstrates that the prevalence of dysfunctions

such as rectocele, intussusception, dyssynergia, and enterocele/
sigmoidocele assessed by echodefecography in patients with obstructed defecation symptoms are found similar regardless of the
risk factors as vaginal delivery, number of deliveries or stratifiedage. Aside from defects resulting from anorectal surgery, vaginal
delivery, number of deliveries does impact on detection of sphincter
defects and liability to fecal incontinence.
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Murad-Regadas SM, Vilarinho AS, Borges L, Veras LB, Macedo M, Lima DMR. Correlação entre disfunção do assoalho pélvico na ultrassonografia 3D
dinâmica e parto vaginal, paridade e idade em mulheres com sintomas de defecação obstruída. Arq Gastroenterol. 2021;58(3):302-7.
RESUMO – Contexto – Poucos estudos investigaram pacientes portadoras de defecação obstruída identificados por exames de imagens, como ultrassonografia tridimensional dinâmica, correlacionando parto vaginal, paridade e idade. Objetivo – O objetivo deste estudo foi avaliar a prevalência de
disfunções do assoalho pélvico em pacientes do sexo feminino com sintomas de defecação obstruída e determinar se disfunções específicas do assoalho
pélvico identificadas por ultrassonografia tridimensional dinâmica (ecodefecografia) estão correlacionadas com parto vaginal, paridade e idade. O
objetivo secundário é relatar a prevalência de disfunções do assoalho pélvico coexistentes. Métodos – Este é um estudo de coorte retrospectivo incluindo pacientes com sintomas de obstrução da defecação submetidas à ecodefecografia para avaliar disfunções do assoalho pélvico no compartimento
posterior e correlacionar com parto vaginal, paridade e idade. Resultados – De 889 mulheres: 552 (62%) tiveram parto vaginal e 337 (38%) eram nulíparas. A prevalência de disfunções identificadas pela ecodefecografia (retocele, intussuscepção, enterocele/sigmoidocele e dissinergia) foi semelhante
entre os dois grupos e não foi associada ao número de partos ou à idade. No entanto, a prevalência de defeitos esfincterianos apresentou taxas mais
elevadas em mulheres com parto vaginal e aumentou com a paridade. Até 33% dos pacientes apresentavam disfunções coexistentes. Conclusão – A
prevalência de disfunções como retocele, intussuscepção, dissinergia e enterocele/sigmoidocele avaliada pela ecodefecografia em pacientes com sintomas
de defecação obstruída são semelhantes independentemente do parto normal, número de partos ou idade estratificada. No parto vaginal, o número
de partos tem impacto na detecção de defeitos esfincterianos e na possibilidade de incontinência fecal.
Palavras-chave – Assoalho pélvico; constipação intestinal; evacuação obstruída; parto vaginal; ultrassom dinâmico 3D.
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ABSTRACT – Background – Liver cirrhosis (LC) causes several musculoskeletal changes. Objective – To test the hypothesis that the peripheral and
inspiratory muscle endurance are reduced in patients with liver cirrhosis. Methods – Twenty-one patients with LC (LC group; 61±14 years) and 18
age-matched subjects (control group; 56±17 years) had accepted to participate in this cross-sectional observational study. To assess peripheral muscle
endurance, all volunteers performed a rhythmic handgrip exercise at 45% of their maximum voluntary contraction. A metronome was used to control
the contraction-relaxation cycles at 60/min. The inspiratory muscle endurance was assessed using PowerBreath®. Participants underwent inspiratory
muscle exercise at 60% of their maximal inspiratory muscle strength. The time until failure characterized the muscle endurance for both handgrip and
inspiratory muscle exercises. Additionally, the quality of life of the participants was assessed. Results – The muscle endurance was lower in the LC group
when compared to the control group for both handgrip (67 vs 130 s, P<0.001) and inspiratory muscle exercises (40 vs 114 s, P<0.001). The peripheral
muscle endurance was directly correlated with the total quality of life score (r=0.439, P=0.01) and to the following domains: fatigue (r=0.378 e P=0.030),
activity (r=0.583, P=0.001), systemic symptoms (r=0.316, P=0.073) and preoccupation (r=0.370, P=0.034). The inspiratory muscle endurance was
inversely correlated with the total quality of life score (r=0.573, P=0.001) and the following domains: fatigue (r=0.503, P=0.002), activity (r=0.464,
P=0.004), systemic symptoms (r=0.472, P=0.004), abdominal symptoms (r=0.461, P=0.005), emotional function (r=0.387, P=0.02) and preoccupation
(r=0.519, P=0.001). Conclusion – Both peripheral and inspiratory muscle endurance were lower in LC patients when compared to the control group.
Keywords – Fatigue; quality of life; liver cirrhosis; physical endurance.

INTRODUCTION

The continuous long-term injury of hepatic parenchymatous
cells coupled with the formation of fibrous tissues and nodules of
regeneration leads to liver cirrhosis(1).
The patients with liver cirrhosis show a reduction in muscle
mass due to several factors, the main one being protein-calorie
malnutrition(2-4). Another factor that generates the decrease in
muscle mass is the reduction in anabolism and the increase in
protein catabolism(5).
These nutritional and catabolic effects on skeletal muscles occur
in the whole body, in other words, the muscle functioning of patients
with cirrhosis is impaired. Some studies showed that the maximum
force of respiratory muscles, quadriceps and forearm muscles decrease as disease progress(6-10). On the other hand, the peripheral
and inspiratory muscle endurance in patients with liver cirrhosis
are not fully understood. In addition, skeletal muscle endurance is
important to daily-life activity. Thus, the structural and functional
impairments described above could lead to a reduction in the qual-

ity of life. In fact, patients with cirrhosis have reduced quality of
life in comparison to patients infected by hepatitis viruses(6). In this
regard, the most impaired domains were the functional capacity
and limitations due to physical impairment(6). Therefore, studies
that addressed the effects of liver cirrhosis on the peripheral muscle
endurance and the inspiratory muscle endurance, and its association
with the quality of life are warranted.
Hence, the objective of this study is to evaluate both peripheral
and respiratory muscle endurance in patients with liver cirrhosis. In
addition, we assessed whether the skeletal muscle endurance would
be associated with the quality of life of these patients.
METHODS

Participants and ethical approval
This is a cross-sectional observational study, which was conducted in the Cardiovascular Research Unit and Exercise Physiology
of the University Hospital of the Federal University of Juiz de Fora.
Patients with liver cirrhosis were recruited from an outpatient
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clinic. A control group with individuals free from liver cirrhosis
was also enrolled. Participants were older than 18 years and were
not engaged in physical activities for at least three months prior
enrollment. Patients with cirrhosis and encephalopathy at stage
two, which was detected by a physician at the hepatology department, were excluded. Any participant that have presented cognitive impairment, cardiorespiratory abnormality or skeletal muscle
impairment was also excluded.
The research protocol was approved by the Ethical Committee
of the University Hospital of the Federal University of Juiz de Fora
(no. 2.742.851). All the participants were made aware, both verbally
and written, of the procedures and measures of the research protocol they would be submitted to and signed an informed consent
before enrollment.
The MELD score, Child-Pugh’s classification, the history of cirrhosis decompensation caused by portal hypertension (i.e. digestive
hemorrhage, ascites or hepatic encephalopathy), alanine transaminase (ALT), aspartate transaminase (AST), gama-glutamiltransferase (GGT), bilirubin, albumin, international normalized ratio
(INR), platelets and creatinine were obtained via patient records.
Quality of life
The quality of life was assessed using Chronic Liver Disease
Questionnaire, which was validated to the Brazilian population
(CLDQ-BR). The CLDQ-BR is a specific questionnaire to evaluate
the quality of life of patients with chronic hepatic diseases. It consists
of 29 items distributed in 6 domains: fatigue (questions 2, 4, 8, 11 and
13), activity (questions 7, 9 and 14), emotional function (questions
10, 12, 15, 16, 19, 20, 24 and 26), abdominal symptoms (questions
1, 5 and 17), systemic symptoms (questions 3, 6, 21, 23 and 27) and
concern (questions 18, 22, 25, 28 and 29). The scores calculated for
each domain range vary from 1 to 7. The score in each domain is
obtained by the sum of the answers and divided by the number of
questions related to the specific domain. And the total score of the
CLDQ-BR is obtained by the sum of domains and divided by 6(11).
Cardiovascular and respiratory measurements
After a 10-minute rest period, we measured the systolic blood
pressure (SBP), diastolic blood pressure (DBP) mean blood pressure (MBP), heart rate (HR), and oxygen peripheral saturation
(SatO2) in the sitting position. The blood pressure was measured
by the oscillometric method using an automatic and non-invasive
device (DX2022, Dixtal, Manaus, Brazil), in which the cuff was
placed on the upper non-dominant limb of the volunteer. The HR
was obtained by electrocardiogram using five cutaneous electrodes
placed according to the standard lead of the multi-parametric
monitor (DX2022, Dixtal, Manaus, Brazil)(12). The SatO2 was assessed by a peripheral sensor placed on the middle finger (DX2022,
Dixtal, Manaus, Brazil). The respiratory frequency (f) was recorded
observing the thoracic expansion of the participant at rest.
Peripheral muscle endurance
Firstly, the maximal peripheral muscle strength was assessed
using a digital hand grip dynamometer (EMG System®, São Paulo,
Brazil) and the signal was recorded by an analogic-digital acquisition system (Windaq Pro, DATAQ Instruments) at a frequency of
500 Hz. The participants underwent three attempts of maximal
voluntary contraction (MVC) of both arms. This assessment was
performed alternating the limbs and each measure was separated
by a 2-minute interval. In accordance with the American Society

of Hand Therapists(13), the participant was placed in sitting position, elbow flexed at 90º, forearm in the neutral position and wrist
hyperextended at 0 to 30º. The MVC was determined by the average
of the three attempts.
Then, the peripheral muscle endurance was assessed by the
rhythmic handgrip exercise at 45% of the MVC with a duty cycle
of 60 contraction-relaxation per minute, which was controlled by
a metronome. The exercise was performed until the participant
was no longer able to contract at 45% of the MVC during three
consecutive contractions despite verbal encouragement. Then,
the time (in seconds) until the last contraction performed at the
target intensity was recorded and used to represent peripheral
muscle endurance. The participants were not informed about the
failure criteria of the test to avoid any potential external influence
on the assessment. The volunteers remained sitting with elbows
at 90° and had visual access to a monitor in order to identify
the required force(14). The volunteers remained 10 minutes at rest
before and after the test.
Respiratory muscle endurance
The maximal respiratory muscle strength was evaluated by the
maximal inspiratory pressure (PImax) and the maximal expiratory
pressure (PEmax) using a digital manovacuometer (MVD300
GlobalMed®, Porto Alegre, Brazil). The participants were placed
in a sitting position, using a nasal clip and rigid plastic bucal with a
2 mm hole to release pressure caused by the mouth. For the PImax
assessment, the volunteer had to perform a complete expiration (to
the residual volume) followed by a maximal inspiratory effort (to
total lung capacity), which was maintained for at least 1 second.
For the PEmax assessment, it was requested that the participants
perform a complete inspiration (to the maximal pulmonary capacity) followed by a maximal expiratory effort (total lung capacity),
which, was maintained for at least 1 second. Three to five reproducible measures were performed (showing 10% differences between
the values) and the higher value was recorded(15).
The inspiratory muscle endurance was assessed using the
PowerBreathe Plus® and nasal clip. The volunteer had to mouthbreathe at 18 respiratory incursions per minute (IRPM), which
was controlled by a metronome, till exhaustion. The inspiratory
muscle endurance test was performed at 60% PImax. The test was
interrupted when the participants were no longer able to keep the
18 IRPM or when they asked to stop it. The time (in seconds)
recorded between the beginning and the interruption of the test
characterized the inspiratory muscle endurance(16,17).
Experimental protocol
The individual who agreed to participate in the research
signed the informed consent form, answered the anamnesis and
the CLDQ-BR quality of life questionnaire, and then underwent
anthropometric assessment. After 10 minutes in the sitting position,
HR and resting blood pressure were collected.
Then, the evaluation of the maximum peripheral strength was
performed to identify the MVC value. After 10 minutes of rest, the
volunteer performed the peripheral muscle endurance test at 45%
of MVC, as previously described.
After 10 minutes of rest, respiratory muscle strength was
assessed, which consisted of assessing PImax and PEmax using
manovacuometry. After 5 minutes at rest, the inspiratory muscle
endurance test was performed at 60% of PImax, as previously
described.
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Statistics analysis
The data is presented as mean ± standard deviation (SD) or
absolute frequency (n). The Shapiro-Wilk test was used to analyze
the data distribution. The categories variables were subjected to
Pearson’s chi-squared or Fisher’s exact test when appropriate.
The comparison between groups for continuous variables was
performed using the test t by Student for independent samples.
The effect size was analysed by the “d” of Cohen considering the
following cutoff points: insignificant (<0.2), small (from 0.2 to 0.5),
medium (from 0.5 to 0.8) and large (>0.8)(18,19). The association
between the muscle endurance and the quality of life was analyzed
using Pearson’s correlation coefficient. The statistical significance
was set at P≤0.05. All statistical tests were performed using the
statistical package for social sciences (IBMSPSS) version 22.0.
RESULTS

Forty participants accepted to participate in this study: 22
patients with liver cirrhosis and 18 subjects free of cirrhosis composing the control group. However, four volunteers (patients with
liver cirrhosis: n=3; control group: n=1) were excluded because they
did not perform the experimental protocol appropriately. Then, the
data from 36 participants were considered in the analysis (patients
with liver cirrhosis: n=19; control group: n=17). Three participants
(patients with liver cirrhosis =2; control group=1) were excluded
from the peripheral muscle endurance evaluation for not being able
to execute the proposed protocol. Hence, 33 participants executed
the peripheral muscle endurance evaluation, making it 17 from patients with liver cirrhosis and 16 from control group (FIGURE 1).
Participants characteristics
The characteristics and the quality of life of both groups are
shown in TABLE 1. The groups were similar in regards to sex,
age, weight, height, BMI, waist circumference, SBP, DBP, MBP,
HR, f and SatO2 at rest. However, the patients with liver cirrhosis
showed a lower circumference of both left and right arms when
compared to the control group. As compared to the control group,
the patients with liver cirrhosis showed lower values of peripheral
muscle strength in both arms, maximal expiratory force, total quality of life and in the following domains: fatigue, activity, abdominal
symptoms, systemic symptoms and preoccupation. On the other
hand, both groups presented similar results when it comes to
maximal inspiratory force and the domain of emotional function
of the quality of life (TABLE 1).

TABLE 1. Demographic, antropometric, hemodynamic characteristics
at rest and quality of life.
LCG
CG
D
Variable
P
(n=19)
(n=17)
Cohen
Sex (male)
16
11
0.26
–
Age (years)
61±14
56±17
0.27
–
Weight (kg)
82.07±14.55 84.19±12.64 0.65 0.16
Height (cm)
172±9
169±11
0.50 -0.23
28.12±6.34
29.33±3.82 0.50 0.24
BMI (kg/m2)
Right arm
28.6±4.9
31.5±2.7
0.04 0.75
Circumference (cm)
Left arm
28.2±5.1
31.0±2.6
0.05 0.73
circunference (cm)
Waist circumference
97.6±17.7
92.2±11.6 0.29 -0.37
(cm)
SBP (mmHg)
129±14
131±13
0.76 0.10
DBP (mmHg)
74±7
76±9
0.41 0.28
MBP (mmHg)
92±9
94±9
0.52 0.22
HR (bpm)
70±12
77±10
0.08 0.60
f (irpm)
17±2
16±1
0.19 -0.45
98±2
97±2
0.45 -0.26
SatO2 (%)
MVC right arm (kgf) 37.87±9.40
48.07±8.63 0.00 1.05
MVC left arm (kgf)
36.37±12.73 45.15±8.38 0.02 0.83
64.26±20.02 75.71±21.34 0.11 0.55
PImax (cmH2O)
% PImax predicted
63.33±18.78 74.84±17.77 0.07 0.63
74.63±27.73 95.53±20.62 0.03 0.78
PEmax (cmH2O)
% PEmax predicted
69.02±25.80 89.20±18.69 0.01 0.91
Quality of life
Fatigue domain
3.73±1.29
5.11±1.19 0.00 1.11
Activity domain
5.26±0.89
6.31±1.00 0.00 1.11
Emotional
4.10±1.35
4.91±1.27 0.07 0.62
function domain
Abdominal
4.81±1.54
6.63±0.81 0.00 1.55
symptoms domain
Systemics
4.32±1.45
5.85±1.21 0.00 1.15
symptoms domain
Worry domain
4.36±1.65
6.69±0.68 0.00
2.0
Total quality of
4.43±1.01
5.92±0.82 0.00 1.63
life
Values: mean ± standard deviation of the mean; LCG: liver cirrhosis group; CG: control
group; BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure;
MBP: mean blood pressure; HR: heart rate; f: respiratory frequency; SatO2: peripheral oxygen
saturation; MVC: maximal voluntary contraction; PImax: inspiratory muscle strength; PEmax:
expiratory muscle strenght.

FIGURE 1. Study flowchart. LCG: liver cirrhosis group; CG: control group; PMET: Peripheral Muscular Endurance Test; IMET: Inspiratory Muscular
Endurance Test.
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The etiologies of cirrhosis were alcoholic (37%), non-alcoholic
steatohepatitis (31%), autoimmune hepatitis (11%), hepatitis
C (11%), hepatitis B (5%) and Budd Chiari syndrome (5%). In
regard to cirrhosis stratification, 68% of patients were classified
as child A, 32% as child B and, altogether, presented MELD
11±3. Thirty-seven percent of patients developed ascites, 16%
esophageal varicose and 5% grade 1 encephalopathy. The patients
presented albumin 3.62±0.55 g/dL, total bilirubin 1.01±0.50 mg/
dL, indirect bilirubin 0.44±0.16 mg/dL, RNI 1.23±0.25, gammaglutamyltransferase 186.67±274.75 U/L, oxaloacetic transaminase
44.79±32.75 U/L, glutamic pyruvic transaminase 31.32±19.01 U/L,
creatinine 1.28±1.48 mg/dL.
Muscle endurance
The peripheral muscle endurance and the inspiratory muscle
endurance were lower in the patients with liver cirrhosis when
compared to the control group (FIGURE 2). The effect size of
these comparisons was classified as large.

FIGURE 2. Between-group comparisons in regards to of peripheral muscle
endurance (A) and inspiratory muscle endurance (B).
LCG: liver cirrhosis group; CG: control group; *=P≤0.05 vs CG; D Cohen = 1.30; 2.27,
respectively; LCG: black bar; CG: white bar.

A direct correlation was observed between the peripheral muscle
endurance and the total quality of life. In addition, it was observed
a direct correlation between the peripheral muscle endurance and
the domains fatigue, activity, emotional issues and preoccupation
of CLDQ-BR, but not for the domains of abdominal and systemic
symptoms (FIGURE 3).

The inspiratory muscle endurance was directly correlated to
the total quality of life. In addition, we observed a direct correlation between the peripheral muscle endurance and the following
domains: fatigue, activity, emotional issues, abdominal symptoms,
systemics symptoms and preoccupation (FIGURE 4).
Furthermore, the peripheral muscle endurance was directly correlated to the inspiratory muscle endurance (P=0.001 and r=0.571).
DISCUSSION

The novelty of this study is that patients with liver cirrhosis
showed lower peripheral muscle endurance and inspiratory muscle
endurance when compared to individuals who do not present such
disease. In addition, we have observed that there is an association
between the quality of life of the participants and both peripheral
and inspiratory muscle endurance.
The reduction of the maximal force of the peripheral musculature was observed in both dominant and non-dominant forearms
in patients with liver cirrhosis. In agreement with our results, a
preview study has reported a 40% reduction in the force of left and
right hands in patients with liver cirrhosis(10).
Another study evaluated the handgrip strength in 129 patients
with cirrhosis. In this research we have also observed a reduction
in peripheral muscle strength when compared to the predicted
values, besides having not reported any association between the
reduction in peripheral muscle strength and the evolution of the
disease according to Child-Pugh’s classification(20).
The expiratory muscle strength was lower in the patients with
liver cirrhosis in comparison to the control group and there was
no significant difference in inspiratory muscle strength between
the two groups.
On the other hand, both groups presented similar results when
it comes to maximal inspiratory force and the domain of emotional
function of the quality of life(6-8,21).
In the present study, the fact that only the respiratory muscle
strength is reduced for being associated with the classification/
evolution of the disease once 68% of the patients were classified
as child A demonstrates that half of the liver cirrhosis samples do
not find themselves in its severe stage.
The maximal muscle strength of respiratory muscles and the
functional capacity were investigated in 35 patients who were treated
in an outpatient clinic for hepatic transplant in the South of Brazil.
Nineteen of them were classified as child B and 16 as child C. The
authors showed that the score of Child-Pugh’s classification was
negatively correlated to the PImax. In addition, a significant association between the PImax and the distance walked in the 6-minute
walk test was observed only in child B patients. These results suggest
that respiratory muscle strength deteriorates as cirrhosis progress.(8).
The loss of skeletal muscle mass is prevalent in patients with
cirrhosis and it can predict physical deconditioning, physical dependence and mortality(22,23). Our results showed a lower peripheral
and inspiratory muscle endurance in liver cirrhosis patients, which
can be associated with the sarcopenia(23) and physical inactivity.
As the literature suggests, we can observe a positive correlation
when verifying the peripheral muscle endurance and the activity
and fatigue domains.
The fatigue of the peripheral and respiratory muscles may occur
during physical exercises and during several situations of daily life.
This effect may impair the daily tasks of the patients with cirrhosis
causing physical and emotional dependence and, then, reducing
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FIGURE 3. Correlation between the peripheral muscle endurance test, and quality of life and its domains.
CLDQ-BR: Chronic Liver Disease Questionnaire – Brazil; LCG: liver cirrhosis group; CG: control group.
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FIGURE 4. Correlation between the inspiratory muscle endurance test, and quality of life and its domains.
CLDQ-BR: Chronic Liver Disease Questionnaire – Brazil; LCG: liver cirrhosis group; CG: control group.
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their quality of life(24,25). In this regard, we observed a reduction
in the quality of life of patients with cirrhosis, mainly in terms of
fatigue, activities, abdominal symptoms, systemic symptoms and
preoccupation.
Assessing the quality of life and correlating it with laboratory
tests of 472 patients with liver cancer, 59% of the volunteers had
liver cirrhosis. There was a correlation between high levels of bilirubin and a worse quality of life in these patients, that is, the lower
the level of bilirubin, INR and ALP, the better the quality of life
in the evaluated volunteers(26).
Muscle endurance is important to daily tasks such as carry a
heavy bag or climb up stairs. Impaired peripheral and inspiratory
muscle endurance leads to a reduction in physical activity and
health-related quality of life, which can worsen these patients’
conditions both socially and psychologically.
This study presents a limitation. The sarcopenia was not assessed due to the lack of expensive exams such as computerized
tomography or magnetic resonance imaging in our laboratory.
However, the arm circumference and the handgrip maximal force
were lower in patients with cirrhosis, which suggest that these
patients present both loss of muscle mass and functioning.

CONCLUSION

In conclusion, the patients with liver cirrhosis showed lower
muscle endurance in both handgrip and inspiratory musculatures
in comparison with subjects free from cirrhosis. In addition, respiratory and peripheral muscle endurance were directly associated
with quality of life.
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Corrêa FCCR, Mira PAC, Pace FHL, Laterza MC, Trevizan PF, Martinez DG. Resistência muscular periférica e inspiratória reduzida em pacientes com
cirrose hepática: um estudo transversal. Arq Gastroenterol. 2021;58(3):308-15.
RESUMO – Contexto – A cirrose hepática (CH) causa várias alterações musculoesqueléticas. Objetivo – Testar a hipótese de que as resistências dos músculos
periféricos e inspiratórios estão reduzidas em pacientes com CH. Métodos – Vinte e um pacientes com CH (grupo CH; 61±14 anos) e 18 indivíduos
pareados por idade (grupo controle; 56±17 anos) aceitaram participar deste estudo observacional transversal. Para avaliar a resistência muscular
periférica, todos os voluntários realizaram um exercício de preensão manual rítmica a 45% de sua contração voluntária máxima. Um metrônomo foi
usado para controlar os ciclos de contração-relaxamento a 60/min. A resistência muscular inspiratória foi avaliada com o PowerBreath®. Os participantes foram submetidos a exercícios musculares inspiratórios a 60% de sua força muscular inspiratória máxima. O tempo até a falha caracterizou a
resistência muscular para os exercícios de preensão manual e de músculos inspiratórios. Além disso, foi avaliada a qualidade de vida dos participantes.
Resultados – A resistência muscular foi menor no grupo CH quando comparada ao grupo controle tanto para os exercícios de preensão manual (67
vs 130 s, P<0,001) quanto para os músculos inspiratórios (40 vs 114 s, P<0,001). A resistência muscular periférica foi diretamente correlacionada
com o escore total de qualidade de vida (r=0,439, P=0,01) e com os seguintes domínios: fadiga (r=0,030, P=0,378), atividade (r =0,378 e P=0,030),
sintomas sistêmicos (r=0,316, P=0,073) e preocupação (r=0,370, P=0,034). A resistência muscular inspiratória foi inversamente correlacionada com o
escore total de qualidade de vida (r=0,573, P=0,001) e com os seguintes domínios: fadiga (r=0,503, P=0,002), atividade (r=0,464, P=0,004), sintomas
sistêmicos (r=0,472, P=0,004), sintomas abdominais (r=0,461, P=0,005), função emocional (r=0,387, P=0,02) e preocupação (r=0,519, P=0,001).
Conclusão – As resistências musculares periférica e inspiratória foram menores nos pacientes com CH quando comparados ao grupo controle.
Palavras-chave – Fadiga; qualidade de vida; cirrose hepática; resistência.
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ABSTRACT – Background and Objective – Considering the association between colorectal cancer (CRC) and both insulin resistance and obesity, and the
prominent role of ghrelin in these metabolic disorders, we explored whether plasma levels of ghrelin were associated with CRC. Moreover, in the patients
with CRC the possible correlations between ghrelin and insulin, insulin resistance, and body mass index (BMI) as an indicator of obesity were examined.
Methods – A total of 170 subjects, including 82 cases with CRC and 88 controls were enrolled in this study. Plasma levels of ghrelin, insulin, and glucose
were measured in all the subjects using ELISA and glucose oxidase methods. Furthermore, insulin resistance was assessed by calculating HOMA-IR
index. Results – The cases with CRC had decreased ghrelin levels (P<0.001) and a higher HOMA-IR index (P<0.001) than controls. Interestingly, when
CRC patients were stratified based on tumor site, lower ghrelin levels and a higher HOMA-IR index were observed in the patients with either colon or
rectal cancer vs. controls too. Additionally, there were an age and BMI-independent negative correlation between ghrelin levels and HOMA-IR (r=-0.365,
P<0.05), and an age-independent negative correlation between ghrelin levels and BMI (r=-0.335, P<0.05) in the rectal subgroup. Conclusion – Our findings
support a role for ghrelin in connection with insulin resistance and obesity in CRC susceptibility; however, it needs to be corroborated by further studies.
Keywords – Colorectal cancer; ghrelin; insulin resistance; obesity.

INTRODUCTION

Colorectal cancer (CRC) is a serious public health concern
and a major cause of tumor-related death. It is the world’s second
most commonly diagnosed cancer in women and the third in men(1).
Previous studies have demonstrated that CRC predisposes patients
to obesity and to metabolic changes such as insulin resistance and
hyperinsulinemia. Furthermore, hyperinsulinemia is a putative
mechanism that links obesity with CRC(2-6). Obesity could promote
cancer through both insulin resistance and inflammation(7). Interestingly, people who suffer from type 2 diabetes mellitus, which is
associated with insulin resistance and obesity, are at an increased
risk of CRC(8). In addition, CRC patients have a higher circulating level of insulin than controls, and insulin therapy might boost
CRC risk(9,4).
It has also been reported that obesity, insulin secretion, and
CRC are all associated with alterations in circulating levels of
ghrelin. This 28-amino acid peptide is predominantly produced
by the stomach with small amounts also released by the hypothalamus, pituitary, small intestine, pancreas, brain, lung, heart,
and kidney. Ghrelin has a range of biological actions including
regulation of appetite, energy homeostasis, modulation of insulin

signaling, growth hormone release through the activation of the
growth hormone secretagogue receptor type 1a (GHSR-1a), and the
induction of apoptosis(10-13). A negative association between ghrelin
levels and obesity have also been shown(14,15). Ghrelin plays a role in
inhibition of glucose-stimulated insulin secretion too(16-18). Lastly,
ghrelin gene polymorphisms were significantly associated with body
mass index (BMI)(19). Despite the biological plausibility, however,
the results of the association between CRC and both ghrelin gene
polymorphisms(20-22) and serum ghrelin levels(23-27) in the previous
epidemiological studies have been conflicting.
These observations led us to investigate whether abnormalities
in circulating levels of ghrelin were associated with CRC risk. The
possible correlations between ghrelin and insulin, insulin resistance,
and BMI in the CRC patients were also studied.
METHODS

Participants
One hundred seventy Iranian and genetically unrelated participants, including eighty two cases with CRC (age range, 34–88 years)
and eighty eight controls (age range, 36–81 years) were recruited
into this study between May 2016 and March 2018. This hospital
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based case-control study was multicenter research and the centers
were as follows: (1) School of Medicine, Qom University of Medical
Sciences (QUMS) (2) Research Institute for Gastroenterology and
Liver Diseases, Shahid Beheshti University of Medical Sciences (3)
Colorectal Research Center, Iran University of Medical Sciences
(4) Internal Medicine Department, Semnan University of Medical
Sciences (5) Faculty of Science, University of Mohaghegh Ardabili. Both the case and control groups were recruited from people
who were undergoing colonoscopy either due to miscellaneous
gastrointestinal symptoms (like change in bowel habits, constipation, chronic diarrhea, hematochezia, unexplored weight loss and
abdominal pain) or owing to the high risk for CRC. Having said
that, however, the cases were patients who had a positive pathology report for CRC. Instead, the controls were selected from those
participants whose colonoscopy results were negative for malignancy and different kinds of polyps including adenomatous and
hyperplastic polyps. The subjects’ demographic, anthropometric,
and clinical characteristics were collected in a self-reported manner. The formula for BMI calculation was weight in kilograms
(kg) divided by height in meters squared (m2). Informed consent
was obtained from all participants before entering the study. This
research was also approved by the Ethics Committee of QUMS
and was conducted in line with the Declaration of Helsinki and
subsequent amendments.

tions of ghrelin, insulin, and glucose in all the plasma samples were
measured and we used HOMA-IR index [fasting insulin (μU/mL)
× fasting glucose (mmol/L)]/22.5 to calculate insulin resistance(28).
Plasma concentrations of ghrelin, insulin, and glucose were determined by ELISA (Phoenix Europe, GmbH, Germany), ELISA
(Mercodia, Sweden), and glucose oxidase (Pars Azmoon Co., Iran)
methods respectively. The intra- and inter assay CV, respectively,
were 4.7 and 8.0% for glucose, 5.1 and 8.7% for insulin, and 5.1
and 7.2% for ghrelin.

Biochemical measurements
Blood samples were collected in EDTA vials after a twelve hour
overnight fast, and the plasma shortly afterwards was separated by
centrifugation at 4ºC and then stored at -80ºC until use. Concentra-

RESULTS

Statistical methods
All the statistical analyses were conducted using SPSS software
package (SPSS version 25.0 for Windows, Chicago, IL) and P values
<0.05 were regarded as statistically significant. To compare variables
between different groups, we used chi-square (χ2) test, t-test, or logistic regression analysis when appropriate. To adjust confounding
factors (age, BMI, gender, smoking history, regular non-steroidal
anti-inflammatory drug (NSAID) use, and family history of CRC),
logistic regression analysis was employed too. Furthermore, the
Kolmogorov-Smirnov goodness-of-fit test was used to explore the
normality of distribution of the continuous variables. We examined
the possible correlations between continuous variables using Pearson
correlation coefficients. And finally, partial correlation analysis was
applied to investigate independent relations.

General characteristics of the populations studied and their statistical significance are provided in TABLE 1. The cases with CRC

TABLE 1. Characteristics of the cases with colorectal cancer (CRC) and the controls.
Variablesa
Controls (n=88)
Cases (n=82)
P-value b
Age (years)
57.7 (8.2)
64.8 (12.0)
<0.001
24.1(1.9)
26.7 (2.3)
<0.001
BMI (kg/m2)
Gender
Men
47 (53.4)
43 (52.4)
Women
41 (46.6)
39 (47.6)
0.899
Smoking history
No
57 (64.8)
48 (58.5)
Former
14 (15.9)
20 (24.4)
Current
17 (19.3)
14 (17.1)
0.669
Regular NSAID use
No
63 (71.6)
59 (71.9)
Yes
25 (28.4)
23 (28.1)
0.958
Family history of colorectal cancer
No
80 (90.9)
61 (74.4)
Yes
8 (9.1)
21 (25.6)
0.004
Tumor site
Colon
–
47 (57.3)
Rectum
–
35 (42.7)
–
Metastasis
No
–
63 (76.9)
Yes
–
19 (23.1)
–
Glucose (mmol/L)
6.1 (1.1)
7.5 (1.4)
<0.001
Insulin (µU/mL)
5.4 (1.3)
5.8 (1.2)
0.052
HOMA-IR
1.4 (0.3)
1.8 (0.4)
<0.001
Ghrelin (pg/mL)
356.8 (77.5)
250.3 (100.1)
<0.001

P-value c
–
–

P-value d
–
–

–

–

–

–

–

–

–

–

–

–

–
<0.001
0.462
<0.001
<0.001

–
<0.001
0.543
<0.001
<0.001

NSAID: non-steroidal anti-inflammatory drug. a Variables presented as mean (SD) or number (%). b Unadjusted P-values. c Adjusted P-values for age and BMI. d Adjusted P-values for age, BMI,
gender, smoking history, regular NSAID use, and family history of colorectal cancer.
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were older (P<0.001) and had a higher BMI (P<0.001) compared
with the controls. The cases were also more likely to have a positive family history of CRC (P=0.004). Nevertheless, no significant
difference between the cases and controls in terms of their gender,
smoking history, or regular NSAIDs use was observed.
As shown in TABLE 1, the cases with CRC had lower plasma
levels of ghrelin (P<0.001), higher plasma levels of glucose
(P<0.001), and a higher HOMA-IR index (P<0.001) than the
controls. These differences also remained significant after adjustment for age and BMI (P<0.001), as well as after adjustment for
age, BMI, gender, smoking history, regular NSAID use, and family
history of CRC (P<0.001). Interestingly, after the stratification of
the cases with CRC by tumor site, we again observed lower levels of
ghrelin (P<0.001), higher levels of glucose (P<0.01), and a higher
HOMA-IR index (P<0.01) in the patients with colon cancer or in
patients with rectal cancer compared with the controls.
Calculation of the Pearson correlation coefficients showed that
plasma ghrelin levels were negatively correlated with HOMA-IR
(r=-0.365, P<0.05) and BMI (r=-0.335, P<0.05) in the rectal subgroup (TABLE 2). Partial correlation analyses showed that these
correlations were age and BMI-independent.

DISCUSSION

In the present study, we found that the cases with CRC had a
lower plasma ghrelin level and a higher Homeostatic Model Assessment of Insulin Resistance (HOMA-IR) index compared with
the controls. The same results were observed when we compared
colon cancer patients or rectal cancer patients with the controls.
Additionally, in the rectal cancer subgroup plasma ghrelin levels
were negatively correlated with both HOMA-IR and BMI.
The inconsistent results concerning the association between
ghrelin levels and CRC risk(23-27) can be ascribed to differences
in genetic makeup, dietary habits and statistical methods, small
sample size, and false positive results. The findings of our study are
in concordance with those of studies that showing lower ghrelin
levels in the patients with CRC than in the controls(23-26) whereas
others found no association(27). Surprisingly enough, although the
report by Sundkvist et al.(27) was comparable in many respects to
the study by Murphy et al.(26), their findings were completely different. Sundkvist et al.(27) could not replicate the strong association
between ghrelin levels and CRC risk which was found by Murphy
et al.(26). Hence the role of ghrelin in the pathogenesis of CRC is

TABLE 2. Pearson correlation coefficients between different variables in the controls (n=88) as well as in the cases with colorectal cancer (CRC) (n=82),
colon cancer (n=47), and rectal cancer (n=35).
Age
BMI
Glucose
Insulin
HOMA-IR
Ghrelin
Control
Age
1
BMI
-0.12
1
Glucose
-0.069
0.112
1
Insulin
0.060
0.121
0.194
1
HOMA-IR
-0.078
0.109
0.817***
0.317**
1
Ghrelin
0.110
-0.115
0.182
-0.101
-0.201
1
CRC
Age
1
BMI
0.016
1
Glucose
-0.012
-0.026
1
Insulin
-0.002
-0.033
-0.028
1
HOMA-IR
0.031
-0.176
0.832***
0.005
1
Ghrelin
0.084
0.042
-0.009
-0.091
-0.158
1
Colon
Age
1
BMI
-0.183
1
Glucose
0.129
-0.014
1
Insulin
0.052
0.036
-0.243
1
HOMA-IR
0.157
-0.158
0.889***
-0.148
1
Ghrelin
0.106
0.066
0.012
-0.092
-0.080
1
Rectal
Age
1
BMI
0.248
1
Glucose
-0.209
0.020
1
Insulin
-0.049
-0.019
0.268
1
HOMA-IR
-0.098
-0.063
0.706***
0.163
1
Ghrelin
0.132
-0.335*
-0.074
-0.173
-0.365*
1
HOMA-IR: Homeostatic Model Assessment of Insulin Resistance. *P<0.05; **P<0.01; ***P<0.001.
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still controversial. Very interestingly, even after the stratification
of CRC patients by tumor site, we again observed lower levels of
ghrelin in the patients with colon cancer than in the controls and
lower levels of ghrelin in the patients with rectal cancer than in the
controls. A possible hypothesis for lower levels of ghrelin in the
patients with CRC is that the tumor might damage the X/A-like
cells of the stomach somehow and as a consequence of this, the
secretion of ghrelin has been reduced. An alternative hypothesis is
obesity-related hyperinsulinemia and the inhibitory effect of insulin
on ghrelin secretion from the X/A-like cells of the stomach’s fundus(29). In line with the latter hypothesis, Saad et al. have shown that
insulin might be an independent modulator of circulating ghrelin
levels, and insulin, directly or indirectly, mediates the effects of
nutritional status and chronic energy balance on ghrelin levels(30).
The molecular mechanism through which ghrelin might
affect CRC susceptibility is still unknown. Nonetheless, some
previous studies have shown that ghrelin can have a role in the
pathogenesis of CRC at least through obesity, insulin resistance,
or inflammation. On the one hand, the high insulin level found
in obesity and CRC increases the bioavailability and expression
of IGF1, which in turn raises cell proliferation and diminishes
apoptosis(3,4,31). On the other hand, in accordance with previous
studies, our findings indicated that the ghrelin level is inversely
associated with BMI(14,15) and CRC(23-26), and ghrelin level which is
increased after weight loss(32). Ghrelin is expressed in pancreatic
islet beta-cells(33); it plays a major role in the modulation of insulin
signaling pathway and inhibition of glucose-stimulated insulin
secretion(16-18). Previous studies have also reported a significant
negative correlation between ghrelin levels and insulin resistance(34,35) which is in agreement with the present study. A negative
correlation between ghrelin and insulin levels has been found
too(36). However, the underlying mechanism of association between ghrelin and insulin resistance is still unknown, and whether
low circulating ghrelin level is the cause or the consequence of
insulin resistance has not yet been clarified. Inflammation as a
known risk factor for CRC is the other possible mechanism linking
ghrelin with CRC pathogenesis. Ghrelin has anti-inflammatory
and antioxidant activities(37,38) and it suppresses the expression
of inflammatory cytokines(39). And lastly, the gastrointestinal
peptide hormone ghrelin also directly affects apoptosis and cell
proliferation and cell survival. Ghrelin activates apoptosis in
human colorectal carcinoma cells (HCT116 cells) via inhibiting
the ubiquitin-proteasome system and autophagy induction(13).
Ghrelin treatment increases the intracellular levels of the proteasome substrates p27 and IkBa gradually. This, in turn, results in
the nuclear accumulation of inactive NFkB/IkBa complex and
the inhibition of NFkB-dependent survival genes expression,
triggering apoptosis (40,41). Treatment with ghrelin also causes
accumulation of p53 protein, a key regulator of cell cycle and
apoptosis, in response to proteasome inhibition, which in turn
may induce autophagy. Therefore, our finding that the lower
ghrelin concentration is a possible marker of increased CRC risk
seems to be in line with the above notions. Nevertheless, previous
reports have also demonstrated that ghrelin has both proliferative
and anti-proliferative properties which is dependent on the cell
type. Ghrelin has a role in the proliferation of intestine and colon

cancer cells via the PI3K/Akt and ERK 1/2 signaling pathways.
Ghrelin also inhibits the proliferation of lung, breast, and prostate carcinoma cells, and induces the proliferation of adipocytes,
cardiomyocytes, and osteoblastic cells(42).
A number of potential limitations of this study should be
addressed when interpreting its findings. One limitation was the
modest sample size that precluded us from performing sub-analyses.
Another limitation due to budget limitations was lack of information on circulating levels of other obesity and insulin resistancerelated hormones besides insulin and ghrelin, such as leptin and
adiponectin, which might had modified our findings. The other
limitation was that our study was somehow incomplete because we
just tested the circulating ghrelin levels without investigating the
function of its gene and protein. Notwithstanding these limitations,
our study was well designed and it gave interesting information that
were consistent with previous publications too.
CONCLUSION

In summary, our findings corroborate the hypothesis that ghrelin could be related to the metabolic changes in the patients with
CRC and have a role in the pathogenesis of CRC. These observations are relevant from a scientific standpoint; however, further
studies are required to confirm them.
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RESUMO – Contexto e Objetivo – Considerando a associação entre câncer colorretal (CCR), a resistência à insulina, à obesidade e o papel proeminente
da grelina nessas doenças metabólicas, foi explorado se os níveis plasmáticos de grelina estavam associados ao CCR. Além disso, nos pacientes com
CCR foram pesquisadas as possíveis correlações entre a grelina, insulina, resistência insulínica e índice de massa corporal (IMC) como indicadores
de obesidade. Métodos – Foram incluídos neste estudo 170 indivíduos, sendo 82 com CRC e 88 controles. Os níveis plasmáticos de grelina, insulina e
glicose foram medidos em todos os sujeitos utilizando métodos ELISA e glicose oxidase. Além disso, a resistência à insulina foi avaliada pelo cálculo
do índice HOMA-IR. Resultados – Os pacientes com CRC apresentaram redução dos níveis de grelina (P<0,001) e maior índice HOMA-IR (P<0.001)
do que os controles. Curiosamente, quando os pacientes com CRC foram estratificados com base no local do tumor, níveis mais baixos de grelina e
maior índice de HOMA-IR foram observados nos indivíduos com câncer de cólon ou retal versus controles também. Além disso, houve uma correlação negativa entre idade e IMC independente entre os níveis de grelina e HOMA-IR (r=-0,365, P<0,05) e uma correlação negativa independente
da idade entre os níveis de grelina e IMC (r=-0,335, P<0,05) no subgrupo retal. Conclusão – Nossos achados apoiam o papel da grelina em relação à
resistência à insulina e à obesidade na suscetibilidade do CRC; no entanto, ela precisa ser corroborada por estudos posteriores.
Palavras-chave – Câncer colorretal; grelina; resistência à insulina; obesidade.
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ABSTRACT – Background – Crohn’s disease (CD) is an inflammatory bowel disease characterized by a chronic and recurrent inflammation of the gastrointestinal tract caused by an interaction of genetic and environmental factors. Objective – To compare the quality and acceptance of two different
oral contrast volumes for computed tomography enterography in Crohn’s disease patients. Methods – A cross-sectional study was conducted in 58
consecutive Crohn’s disease patients who randomly received an oral contrast agent composed of 78.75 g polyethylene glycol diluted in either 1,000
mL or 2,000 mL of water. An examination was performed to evaluate the presence of inflammation or complications in the small bowel. The variables
included the quality of intestinal segment filling and luminal distension, and oral contrast agent acceptance and tolerance in the patients. Statistical
analysis included descriptive statistics and association tests. Results – A total of 58 patients were assessed, in which 58.6% were female, 34.5% exhibited
clinically-active disease, and 63.8% were receiving biologic therapy. As for comparative analysis between the two different volumes of oral contrast,
no statistically significant difference was found regarding bowel loop filling (P=0.58) and adequate luminal distension (P=0.45). Patients who received
a larger volume (2,000 mL) exhibited side-effects more frequently (51.7% vs 31.0%; P=0.06) and had greater difficulty ingesting the agent (65.5% vs
37.9%; P=0.07) compared with a volume of 1,000 mL. Conclusion – The quality of computed tomography enterography was not influenced by the
contrast volume. However, acceptance and tolerance were better in the 1,000 mL group.
Keywords – Contrast agent, Crohn’s disease, polyethylene glycol, tomography.

INTRODUCTION

Crohn’s disease (CD) is an inflammatory bowel disease characterized by a chronic and recurrent inflammation of the gastrointestinal tract caused by an interaction of genetic and environmental
factors(1,2). Symptoms are heterogeneous, but commonly include
abdominal pain, weight loss and chronic diarrhea (2). Systemic
symptoms, such as fatigue, anorexia and fever, may also occur(2).
Radiological exams play a fundamental role in the treatment
of CD patients and can be used during diagnostic investigation to
determine the extent of the disease, detect complications, evaluate
inflammatory activity and assess the response to medical therapy(3).
Computed tomography (CT) enterography is a variation of CT
that allows for the evaluation of each bowel segment individually,
without overlapping loops(4). The degree of bowel wall thickening
can be assessed, as well as characteristics of the mesentery and
perimesenteric fat(5). Furthermore, the presence of fistulas and
fistulous tracts, abscesses, dilations and stenoses can be detected(6).
Finally, and most importantly, the degree of inflammatory activity of CD can be determined(7). However, in order to carry out the
exam and for its correct analysis, an intestinal contrast agent must
be ingested via the oral route in an adequate manner.

The enteric contrast agent must not only enable the detection
of bowel wall changes, but also ensure optimal luminal distension,
which differs from the requirements of conventional CT(8). The
main contrast agents are positive, such as barium sulfate and iodine,
and neutral, such as water, water with methylcellulose, barium with
sorbitol, milk, polyethylene glycol (PEG), or VoLumen(9). PEG
exhibits good action in the gut, good acceptance by patients and
lower side-effect indices(10,11).
Studies are diverse regarding the best contrast agent and the
ideal volume for adequate small bowel distension in CT enterography(12). Thus, the objective of the present study was to compare
the quality and acceptance of two different volumes of PEG-based
oral contrast for CT enterography among CD patients.
METHODS

Study design and patient selection
A cross-sectional observational study of 62 CD patients
submitted to CT enterography was conducted. The sample size
was based on the number of CD patients attending our service.
All patients who underwent examination at the time of collection
were invited to participate in the study. The collection period was
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from January 2015 to July 2016. The intention of the exam was
to assess the inflammatory process or the presence of complications, such as stenosis, abscess or fistula located in the small bowel.
Inclusion criteria included confirmed CD according to clinical,
endoscopic and radiographic parameters, and an age above 18
years. Exclusion criteria were an inability to ingest the contrast
agent via the oral route, creatinine >1.5 mg/dL, presence of chronic
renal failure, pregnancy, or allergy to the ionic contrast or to PEG.
The study was approved by the Research Ethics Committee of
Botucatu Medical School, São Paulo State University (CAAE:
34584114.5.0000.5411), Brazil, and a written informed consent
was signed by all subjects before inclusion.
Clinical assessment (performed by a gastroenterologist)
The Crohn’s Disease Activity Index (CDAI) was used to assess the disease activity in patients(13). The Montreal Classification
was used to classify the disease according to the age at diagnosis,
disease location and presence of complications such as stenosis,
fistula, or perianal disease(14).
Randomization and CT enterography protocol
Patients were consecutively divided into two groups that received different volumes of oral contrast agent. The agent consisted
of 78.5 g PEG, which was diluted in either 1,000 mL or 2,000 mL of
water. The total volume was ingested over 60 minutes in 15-minute
intervals. Patients received 20 mg of scopolamine butylbromide
intravenously 45 minutes after preparation. Examinations were
performed using a 16-slice multidetector tomograph (Activion,
Toshiba Medical Systems Corp., Tokyo, Japan). After preparation,
imaging was performed by injecting intravenous non-ionic iodine
contrast, varying between 1.5 mL and 2.0 mL/kg, not exceeding
150 mL, using a pump injector at a rate of 3.0 mL/s(15). Images
were acquired 60 seconds after contrast injection, beginning with
slices above the diaphragm and ending at the pubic symphysis(16).
The following parameters were used: mA modulation 10–300, 120
kVp, volume 2 mm x 1 mm, rotation time 0.75 seconds, axial slice
thickness 5 mm x 5 mm. After image acquisition, the volumes obtained of 2 mm x 1 mm slices were reconstructed in a coronal and
sagittal maximum intensity projection (MIP), at 5 mm thickness
and 3 mm intervals.
Evaluation of the quality of examination
Images were assessed by an experienced CD radiologist, blinded
for the patient group. The following parameters were analyzed:
a) adequate filling of bowel segments (jejunum, ileum, ascending
colon, transverse colon, descending colon, and rectosigmoid);
b) number of filled segments (1–6); c) luminal distension of the
bowel (adequate ≥2 cm vs inadequate <2 cm)(17,18); d) small bowel
wall thickness (≤4 mm vs >4mm)(19); e) presence of disease activity (jejunum, ileum, terminal ileum, appendix, ascending colon,
transverse colon, descending colon, rectosigmoid); f) presence of
complications (fistula, stenosis, intestinal obstruction, abscess, and
intestinal dilation); g) presence of comb sign.
Adequate filling was based on the amount of oral contrast agent
in the intestine. Adequate filling was considered when the number
of filled segments was above four. Adequate small bowel distension requires an oral contrast agent, which should cause uniform
intraluminal attenuation, highlighting the contrast between the
luminal content and the bowel wall. Disease activity was based on
the bowel wall thickness, presence of comb sign or the presence

of complications. Intestinal obstruction was considered at a loop
dilation diameter >2.5 cm, the presence of an air-fluid level, and
disproportion regarding the distal loop segment(20). Fistula was
classified as internal fistula (enteroenteric, enterovesical, enterovaginal) or external fistula (enterocutaneous). Comb sign was defined
as the presence of engorged vasa recta penetrating the bowel wall
perpendicular to the lumen(21).
Evaluation of acceptance and tolerance of the
contrast agent
Acceptance and tolerance of the contrast agent was assessed by
a questionnaire, which inquired about the taste of the neutral oral
contrast, ease of ingestion, total time of ingestion. The answers to
these questions could be easy, moderate, difficult and very difficult.
The presence of side effects such as nausea, vomiting, abdominal
pain and malaise was evaluated and was classified according to its
intensity in low, medium or high intensity. If the responses obtained
were easy for ingestion, flavor, total time of ingestion, and absence
or low frequency and intensity for side effects, the preparation was
classified as good acceptance and good tolerance.
Laboratory examinations
C-reactive protein (CRP) value was used to assess disease
inflammatory activity.
Statistical analysis
The population was submitted to a descriptive analysis by calculating the mean and standard deviation or median and quartiles
for quantitative variables, and frequency and ratio for qualitative
variables. Comparative analysis was performed by means of analysis of variance (ANOVA) or the Fisher’s exact test when needed.
Continuous variables were compared using ANOVA and a generalized linear model and gamma distribution. Statistical significance
was set at P<0.05. Analyses were performed using SAS software
for Windows, version 9.3.
RESULTS

A total of 62 patients were included in the study. Four were
excluded for not fully completing the examination. Data from 58
patients were included in the final analysis, with 29 allocated to
each group. Stricturing disease was most prevalent in the 2,000
mL group (P=0.04) (TABLE 1).
Strictures were diagnosed in 39.7% (n=23) of patients, dilation
in 37.9% (n=22) (FIGURE1), comb sign in 27.6% (n=16), fistula in
22.4% (n=13) (FIGURE 2), and abscess in 13.78% (n=8) (FIGURE
3), showing no statistical difference among groups (P>0.05).
There was no statistical difference between the quality of
examinations in the two different contrast agent volume groups.
Adequate filling of the ileum was found in the majority of patients
studied, with no difference between groups (P=0.83). Colon segments did not exhibit adequate filling, even in the 2,000 mL group
(TABLE 2). There was no statistical difference in the number of
filled segments between groups (P=0.58). Images of the quality
of examinations and visualizations of the disease complications
in the two different contrast agent volume groups can be seen in
FIGURES 1 to 9.
In the comparative analysis of acceptance and tolerance, no
difference was found between the different volumes of oral contrast
agent. However, the presence of side effects was more frequent in
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TABLE 1. Clinical characteristics of patients according to oral contrast
agent volume.
1,000 mL 2,000 mL
P
(n=29)
(n=29)
Age in years, mean (SD)
43.5±15.3 40.5±13.0 0.42
Gender female, n (%)
20 (69.0)
14 (48.3)
0.20
Montreal classification, n (%)
Age at diagnosis
A1: <17 years
A2: between 17 and 40 years
A3: >40 years

5 (17.3)
15 (51.7)
9 (31.0)

2 (6.80)
22 (75.9)
5 (17.3)

Location of the disease
L1: ileal
L2: colonic
L3: ileocolonic

11 (37.9)
1 (3.45)
17 (58.6)

9 (31.0)
2 (6.90)
18 (62.1)

0.78

Disease behavior
B1: inflammatory
B2: stricturing
B3: penetrating

13 (44.8)
12 (41.4)
4 (13.8)

8 (27.6)
19 (65.5)
2 (6.90)

0.04

0.22

FIGURE 2. Female patient, 24 years old, presenting with ileocolonic
Crohn’s disease with enterocutaneous fistula.

Perianal disease, n (%)

11 (37.9)

13 (44.8)

1.0

Biologic therapy treatment, n (%)
Clinical disease activity, n (%)
Changes in CRP, n (%)

17 (58.6)
9 (31.0)
19 (65.5)

20 (69.0)
11 (37.9)
15 (57.7)

0.53
0.46
0.55

SD: standard deviation; CRP: C-reactive protein (mg/dL).

FIGURE 3. Male patient, 44 years old, presenting with ileocolonic Crohn’s
disease with an abscess in the ascending colon.
TABLE 2. Comparative analysis of the quality
according to oral contrast agent volume.
1,000 mL
(n=29)
Adequate luminal filling, n (%)
Jejunum
12 (41.4)
Ileum
23 (79.3)
Ascending colon
16 (55.2)
Transverse colon
9 (31.0)
Descending colon
9 (31.0)
Rectosigmoid
3 (10.4)

FIGURE 1. Male patient, 28 years old, presenting with jejunum Crohn’s
disease with stenosis and dilation of the small bowel, in the coronal.
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of the examination
2,000 mL
(n=29)

P

12 (41.4)
24 (82.8)
13 (44.8)
12 (41.4)
6 (20.7)
2 (6.89)

1.00
0.83
0.29
0.64
0.46
1.00

Number of filled segments, n (%)
0
1
2
3
4
5
6

1 (3.45)
5 (17.3)
13 (44.8)
4 (13.8)
4 (13.8)
1 (3.45)
1 (3.45)

0 (0.00)
11 (37.9)
10 (34.5)
4 (13.8)
2 (6.90)
1 (3.45)
1 (3.45)

0.58

Adequate luminal distension, n (%)

7 (24.1)

9 (31.0)

0.45
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FIGURE 4. Male patient, 18 years old, ingestion of 1000 mL, with
adequate intestinal filling.

FIGURE 7. Female patient, 62 years old, ingestion of 1000 mL with the
presence of nausea, and adequate intestinal filling.

FIGURE 5. Male patient, 18 years old, ingestion of 2000 mL, with
adequate intestinal filling.

FIGURE 8. Male patient, 35 years old, ingestion of 1000 mL, presenting
with ileocolonic Crohn’s disease with fistula.

FIGURE 6. Female patient, 62 years old, ingestion of 2000 mL with
good acceptance and adequate intestinal filling.

FIGURE 9. Female patient, 28 years old, ingestion of 2000 mL, presenting
with ileocolonic Crohn’s disease with stenosis.
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the 2,000 mL group (P=0.06) (TABLE 3). The most commonly
reported side effects were nausea (n=5), diarrhea (n=3), abdominal
pain (n=2), and vomiting (n=1). FIGURE 1 shows that the two
volumes of preparation identify the complications of the disease.
TABLE 3. Comparative analysis of acceptance and tolerance according
to oral contrast agent volume.
1,000 mL 2,000 mL
P
(n=29)
(n=29)
Easiness of ingestion, n (%)
19 (65.5) 11 (37.9) 0.07
Adequate taste, n (%)
12 (41.4) 15 (51.7) 0.30
Adequate time of ingestion, n (%)
21 (72.4) 17 (58.6) 0.22
Presence of side effect, n (%)
9 (31.0)
15 (51.7) 0.06
DISCUSSION

In recent years CT enterography has been widely used for the
diagnosis and follow-up of CD due to its sensitivity in the detection
of tissue inflammation, complications of the disease, structural
changes and transmural scarring, which is a parameter for tissue
response to clinical treatment(21,22,23).
The oral contrast agent used in CT enterography is considered
to be an essential factor in the quality of the examination and,
thus, for correct diagnosis of the disease and its complications.
Inadequate preparation creates several problems, such as higher
costs, exposure to radiation, distress to the patient, and the need
for exam repetition(24,25).
A great variety of oral agents were used in CT enterography.
Water is an acceptable agent for the proximal bowel. However,
water is normally absorbed in the distal small bowel and becomes
inefficient in the opacification and luminal distension of this segment. Thus, agents presenting higher osmotic pressure or that retain
luminal fluid, such as methylcellulose, PEG, or sugar retainers, such
as sorbitol and lactulose, are most appropriate for studying the
bowel(9). D’Ippolito et al.(10) compared three oral contrast agents
(water, milk and PEG) and found the best bowel distension was
obtained using PEG. However, this contrast agent was not tolerable
due to the diarrhea presenting in 80% of assessed patients. Wong
et al.(26) compared two commonly used oral agents in the United
States: VoLumen and mannitol, and found that both provided
adequate bowel distention and few side-effects. However, VoLumen
is little used in our country and not often available. Zheng et al.(27)
compared two oral preparations: mannitol and PEG and analyzed
the quality, tolerance and acceptability of the preparations. In
total, 70 patients were included, 35 in each group. Both preparations showed good intestinal distention and good visualization of
the intestinal wall, however adverse events like nausea were more
frequent in the PEG group.
Several studies describe good results for luminal filling and
distension using contrast volumes ranging from 1,000 mL to 1,500
mL, regardless of the oral contrast agent used(28,29,30). Few studies assessed volumes above 1,500 mL, which could provide better results
regarding luminal filling and distension and improve diagnosis of
CD complications. However, larger volumes promoted no improvement in distension and were more prone to provoking side effects
such as nausea and vomiting, as observed in the present study.
In the present study the PEG contrast was efficient for the
examination, regardless of the volume. There was no statistically
significant difference between groups regarding segment filling,
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indicating that a larger volume does not necessarily imply more
adequate filling. As for intestinal distension, only 16 patients obtained adequate distension regardless of volume. Barlow et al.(31)
showed that inadequate distension can be caused by the incomplete
ingestion of the contrast agent, a delay in the execution of the
examination after ingestion of the contrast agent, retention of the
contrast agent in the stomach or in the initial portion of the small
bowel, or by rapid intestinal transit caused by disease activity. In
the present study, the delay in the execution of the examination, and
prolonged time of ingestion of the contrast, may have interfered
with the quality of intestinal distension in some patients. More
than 30% of patients who received 2,000 mL of the contrast agent
exhibited difficulties ingesting the total volume due to discomfort
caused by the large volume.
Side effects were more frequent in the 2,000 mL group, with
no statistically significant difference (P=0.06). However, 31% of
patients in the 1,000 mL group also exhibited side effects, which is
a considerable amount considering the small volume of contrast
agent. This can be explained by disease activity, confirmed by the
presence of symptoms, changes in CRP values, and by the presence
of disease complications, such as stenosis, dilations, and fistulas.
There are other methods prescribed for the diagnosis and
follow-up of CD, including CT enteroclysis, capsule endoscopy,
colonoscopy, conventional abdominal CT, and magnetic resonance
enterography (MRE), with each presenting advantages and disadvantages. One advantage of capsule endoscopy is the analysis of the
entire gastrointestinal tract. However, capsule is prohibited in cases
of suspected intestinal obstruction(20). CT enteroclysis promotes a
more efficient intestinal distension, especially of the duodenum
and jejunum. However, it is less accepted by patients owing to the
need to pass an enteric tube for preparation(32). Wold et al.(33) found
no difference in the quality of intestinal distension promoted by
CT enteroclysis and CT enterography. Siddiki et al.(34) compared
MRE to CT enterography and found that both methods exhibited
sensitivity regarding diagnosis of complications such as fistulas
and abscesses. However, fistulas in the perianal region were better
visualized with MRE(15).
The MRE is indicated to evaluate the complications of CD such
as the presence of fistulas and identification of the fistulous pathway,
presence of stenosis and differentiation between inflammatory stenosis versus fibrotic stenosis and has the advantage of the absence of
radiation when compared to CT enterography(20,35) MRE is recommended in patients with inflammatory bowel disease, especially in
those with Crohn’s disease, due to the chronic nature of the disease
and the frequent need to perform the exam. In the present study,
the MRE was not the exam of choice due to the unavailability of
the exam in the service and the high cost associated with the exam.
The advantages of the CT enterography are the practicality of the
exam and the lower cost, which is why it was the exam chosen for
the evaluation of transmural complications of CD in this research.
There are some limitations to CT enterography in the diagnosis and follow-up of CD patients. First, small lesions of the
intestinal mucosa, including exulcerations and ulcers, are usually
not detected. Second, patients are submitted to ionizing radiation(36). Indeed, most of these patients are young and many will
have to repeat the examination several times during the course of
treatment. Thus, it is important to limit the use of tomography in
order to reduce radiation exposure. The care taken in the present
study regarding a lower exposure to radiation included the use of
modulated mA, a single phase of examination acquisition, and
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good patient positioning and orientation. The arterial phase of CT
enterography proved to be unnecessary(37). If available, the use of
MRE is recommended in these patients. It is important to note that
the research led to the implementation of the Entero-TC protocol
at the clinic hospital, further improving the care for patients with
inflammatory bowel disease.
We concluded that the quality of CT enterography was not
influenced by contrast volume. Despite this, there is no difference
between acceptance and tolerance rates among contrast volume,
but the 1,000 mL group exhibited a lower occurrence of side effects.
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RESUMO – Contexto – A doença de Crohn (DC) é uma doença inflamatória intestinal caracterizada por uma inflamação crônica e recorrente do trato
gastrointestinal causada por uma interação de fatores genéticos e ambientais. Objetivo – Comparar a qualidade e aceitação de dois volumes diferentes
de contraste oral para enterografia por tomografia computadorizada em pacientes com doença de Crohn. Métodos – Um estudo transversal foi conduzido em 58 pacientes com doença de Crohn que receberam aleatoriamente um agente de contraste oral composto por 78,75 g de polietilenoglicol
diluído em 1.000 mL ou 2.000 mL de água. Um exame foi realizado para avaliar a presença de inflamação ou complicações no intestino delgado. As
variáveis incluíram a qualidade do preenchimento do segmento intestinal e distensão luminal e aceitação e tolerância do contraste oral nos pacientes.
A análise estatística incluiu estatística descritiva e testes de associação. Resultados – Foram avaliados 58 pacientes, dos quais 58,6% eram mulheres,
34,5% apresentavam doença clinicamente ativa e 63,8% estavam recebendo terapia biológica. Quanto à análise comparativa entre os dois diferentes
volumes de contraste oral, não foi encontrada diferença estatisticamente significativa em relação ao enchimento da alça intestinal (P=0,58) e distensão
luminal adequada (P=0,45). Pacientes que receberam um volume maior (2.000 mL) exibiram efeitos colaterais com mais frequência (51,7% vs 31,0%;
P=0,06) e tiveram maior dificuldade para ingerir o agente (65,5% vs 37,9%; P=0,07) em comparação com um volume de 1.000 mL. Conclusão – A
qualidade da entero-tomografia computadorizada não foi influenciada pelo volume de contraste. No entanto, aceitação e tolerância foram melhores
no grupo de 1.000 mL.
Palavras-chave – Agente de contraste; doença de Crohn’s; polietilenoglicol; tomografia.
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ABSTRACT – Background – There is limited research examining reasons causing refractory chronic constipation (RCC) in children. The effects of lead
(Pb) and cadmium (Cd) exposures on this condition have been even less clear. However, some related factors may contribute to evaluation of blood lead
levels (BLLs) and blood cadmium levels (BCLs). Objective – The present study aimed to examine the relationship between Pb and Cd exposures and
RCC in children living in the city of Ahvaz, Khuzestan Province, in Southwestern Iran. Methods – This study was performed on a total number of 48
children aged 2–13 years, including 36 medically-diagnosed RCC cases and 12 controls referring to a pediatric clinic in the city of Ahvaz. Their BLLs
and BCLs were then determined using a graphite furnace atomic absorption spectrophotometer. The data from the researcher-designed questionnaire
were also recoded and the related risk factors were analyzed through Spearman’s correlation and logistic regression analysis. Results – The findings
revealed that the geometric means of Pb and Cd in blood samples in the control group were 58.95 µg/dL and 0.45 µg/dL; respectively. These values
in the case group were equally 45.26 µg/dL and 0.26 µg/dL; respectively. A significant difference was additionally observed between BCLs in the case
and control groups (P<0.01). All children in both groups also had BLLs greater than the permissible limit endorsed by the World Health Organization
(WHO) (≤10 µg/dL). On the other hand, 8.3% of the individuals in the case group and 33.3% of those in the control group had BCLs higher than
the acceptable range mentioned by WHO (≤0.5 µg/dL). Conclusion – Pb and Cd exposures due to environmental pollution and susceptibility to heavy
metals may not be associated with RCC in children living in the city of Ahvaz. Although this research was the first one providing data on BLLs and
BCLs in children with RCC, the findings could be useful for designing future epidemiologic studies.
Keywords – Refractory chronic constipation; lead; cadmium; children; Iran.

INTRODUCTION

Gastrointestinal (GI) disorders, including constipation, are one
of the most common health problems in children(1,2). So, children
with such conditions experience low quality of life which may often lead to high levels of anxiety and depression(3). The severity of
constipation can also range from mild and short-term to severe and
chronic type(2). Such a disorder additionally results in 3–10% increase
in physician visits and up to 25% of the referrals to specialist physicians all over the world. Besides, the global incidence rate of constipation in children varies from 0.7 to 29.6. Genetic predisposition,
low socioeconomic status, inadequate daily consumption of fibers,
low fluid intake inactivity, and environmental factors are thus the
most important and effective parameters affecting the incidence of
this disease(4). Moreover, constipation is one of the most expensive
diseases, so dealing with its related problems can be very helpful.
Heavy metals including lead (Pb) and cadmium (Cd) are considered as environmental pollutants whose atomic stability in the
form of ions can result in their accumulation in the environment.
They can even enter into the food chain, causing concerns among
health authorities and researchers to meet the purposes of hygienic

and health-related problems(5,6). Lead is a toxic metal that enters
into the body through ingestion of dust, water, and food as well as
inhalation of particles containing this element(7). Children, pregnant
women, and individuals with low levels of calcium (Ca), iron (Fe),
zinc (Zn), and copper (Cu) (due to absorption of high levels of Pb
in their bodies) are specifically vulnerable to lead poisoning(8). Although there is no safe level of Pb exposure in children, the blood
lead levels (BLLs) greater than 10 μg/dL cause poisoning symptoms
such as anorexia, abdominal pain, tiredness, learning disabilities,
mental retardation, reduction in intelligence quotient (IQ) rate,
abnormal behaviors, anemia, hypertension, kidney failure, immune
deficiency, etc(9). Another important GI symptom in children created by lead poisoning is chronic constipation(10,11).
Cadmium is also another carcinogenic heavy metal existing
in the environment even at low levels. It can enter into the body
through food, smoke, and dust exposures. Moreover, elevated levels
of Cd in the environment bring about a wide range of undesirable
effects in cardiovascular, pulmonary, digestive, regenerative, liver,
kidney, and skeletal systems(12,13). Blood cadmium levels (BCLs)
larger than 0.5 μg/dL are thus considered to be toxic and levels
below this value can be safe(14).
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Although BLLs in children with constipation and other diseases
have been so far investigated, no studies have ever been reported on
examining BLLs in children with refractory chronic constipation
(RCC). On the other hand, relationship between children’s constipation and their Cd exposures has not been determined. Ahvaz, as
one of the most polluted cities in Iran, is highly susceptible to the
accumulation of toxic metals such as Pb and Cd in the environment
which can enter into the human body(15,16). Therefore, this study was
designed to assess whether RCC in children was associated with Pb
and Cd concentrations in children’s body or not.
METHODS

Database description
A case-control study was carried out between May 2018 and
March 2019 to investigate the association between BCLs and BLLs
and RCC in children living in the city of Ahvaz, as the capital of
Khuzestan Province in Iran, with a population of approximately 1.5
million, situated in Southwestern Iran. A total of 54 participants (36
cases and 18 controls) were included in the study that the data of
six controls were excluded from the analysis due to the high abnormality of BLLs and BCLs and finally, number of 48 children aged
2–13 years including 36 cases (19 males and 17 females) with RCC
and 12 healthy individuals (seven males and five females) without
any complaints of constipation as control group were accordingly
included, RCC was also defined as a poor response to appropriate
treatments include lactulose (1–2 mL/kg) and pidrolax (1–2 mL/
kg) after three months(17). As well, all patients met the Rome IV
criteria for functional constipation and underwent examinations
for Hirschsprung’s disease (HD) by barium enema, and for celiac
disease, hypothyroidism, spinal disease, as well as possible food allergy using medical history, physical examinations, radiology, and
laboratory test results. The data of both groups including gender,
age, weight, height, race, parental education, parental smoking habits, parental consanguineous marriage, and socioeconomic status
were further recorded through a researcher-designed questionnaire.
This study was also approved by the Human Ethics Committee of
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran.
Once written permissions were obtained from children’s parents,
2 mL of the whole blood from each of the participants were collected in a plastic tube containing ethylenediaminetetraacetic acid
(EDTA) anticoagulant. The blood samples were then immediately
placed in an ice pack and transferred into a refrigerator at 4°C(18).
The blood samples were also digested for extraction of Pb and Cd
using the conventional wet/acid digestion method. Subsequently,
2 mL of blood was transferred into a conical flask and 20 mL of
concentrated 10% nitric acid was added to it and kept at room
temperature overnight. Afterwards, it was heated on a hot plate
until the solution turned colorless. The solution was allowed to cool
and its volume reached 6 mL with de-ionized water. Finally, the
digested samples were utilized to measure levels of Pb and Cd using
a graphite furnace atomic absorption (GFAA) spectrophotometer
(Varian AA240 FS) at the Faculty of Pharmacy, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran.
Statistical analysis
The distribution of demographic characteristics of the participants in the case and control groups was compared through
Chi-square test. Geometric means (GMs) were additionally used
to describe BLLs and BCLs. The distribution of Pb and Cd levels
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was also tested by Shapiro-Wilk test. Since BLLs and BCLs were
not normally distributed, Mann-Whitney U test or Kruskal-Wallis
test was performed to evaluate the relationship between independent variables mentioned in the researcher-designed questionnaire
and BLLs and BCLs. The odds ratio (ORs) and 95% confidence
intervals (CIs) of heavy metals were correspondingly estimated using unadjusted and adjusted logistic regression models. Spearman’s
correlation was then used to evaluate the relationships between
BLLs and BCLs and some quantitative variables (i.e. age, weight,
height, body mass index (BMI)). As well, the data of Pb or Cd
concentrations in blood samples were divided into two groups:
high-level and low-level groups taking 45 µg/dL as the boundary for
BLLs because GI effects such as constipation, abdominal pain, and
so on can be seen at BLLs of 45 μg/dL or higher(19) and 0.2 µg/dL as
the boundary for BCLs, based on the study by Zheng(20). To explore
some risk or protective factors for high BLLs and BCLs, logistic
regression analysis was used. Age, gender, race, parental education,
parental smoking habits, parental consanguineous marriage, and
socioeconomic status were also adjusted. The data were analyzed
using the IBM SPSS Statistics software (version 20). The level of
significance was set at 0.05.
RESULTS

TABLE 1 characterizes the general characteristics of the study
population. No significant difference was accordingly observed
between age, height, weight, and BMI in both groups, (P>0.05).
TABLE 1. General characteristics of assessed population.
Variable

Case group

Control group

P-value

Age (years)

5.51±3.19

6.41±3.11

0.48

Height (cm)

112.06±20.9

117±20.05

0.49

Weight (kg)

20.19±8.67

23.50±9.07

0.21

BMI (kg/m2)

15.55±2.29

16.51±1.62

0.189

P-value based on the Mann-Whitney test. BMI: body mass index.

TABLE 2 describes parent-child characteristics of both case
and control groups who did not differ in terms of gender, race, maternal education, and parental smoking habits; however, there was
a significant difference between paternal education, socioeconomic
status, and parental consanguineous marriage in the two groups.
TABLE 2 also displays the GMs of BLLs and BCLs corresponding
to parent-child characteristics, which were not statistically different
with reference to any of the covariates.
The GMs of BCLs and BLLs for the case group were 0.26 µg/dL
and 45.26 µg/dL, respectively, while these values in the control
group were equal to 0.45 µg/dL and 58.95 µg/dL; respectively. There
was no significant difference in BLLs between the two groups but
BCLs in the control group were significantly higher than those in
the case group (TABLE 3). All the children in both groups had
BLLs greater than the permissible limit set by the World Health
organization (WHO) (≤10 µg/dL). On the other hand, 8.3% of the
individuals in the case group and 33.3% of those in the control
group had BCLs higher than the acceptable level mentioned by
the WHO (≤0.5 µg/dL).
According to the results of Spearman’ correlation, BLLs were
negatively associated with age, height, and weight, and correlated
with BMI in a positive manner but none were significant. On the
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TABLE 2. Participant characteristics in this study.
Characteristic
Gender
Male
Female
Race
Fars
Arab
Socioeconomic status a
Well
Moderate
Weak
Father’s education a
College graduate
High school graduate
<High school
No formal education
Mother’s education
College graduate
High school graduate
<High school
No formal education
Parental smoking
Yes
No
Parental consanguineous marriage a
Yes
No
a

Case (n=36)

Control
(n=12)

BLL (µg/dL)
geometric mean

P-value

BCL (µg/dL)
geometric mean

P-value

19 (52.8%)
17 (47.2%)

7 (58.3%)
5 (41.7%)

48.35
47.87

0.92 b

0.30
0.29

0.66 b

16 (44.4%)
20 (55.5%)

9 (75%)
3 (25%)

48.27
48.44

0.86 b

0.31
0.28

0.42 b

0
13 (36.1%)
23 (63.9%)

2 (16.7%)
6 (50%)
4 (33.3%)

40.99
45.17
51.35

0.62 c

0.43
0.26
0.31

0.37 c

9 (25%)
8 (22.2%)
15 (41.7%)
4 (11.1%)

10 (83.3%)
2 (16.7%)
0
0

50.79
45.62
51.98
33.76

0.16

c

0.32
0.29
0.30
0.20

0.41 c

7 (19.4%)
13 (36.1%)
14 (38.9%)
2 (5.6%)

5 (41.7%)
4 (33.3%)
3 (25%)
0

43.92
53.65
48.24
36.30

0.49 c

0.28
0.31
0.30
0.24

0.80 c

14 (38.9%)
22 (61.1%)

3 (25%)
9 (75%)

52.31
46.31

0.42 b

0.32
0.28

0.44 b

25 (69.4%)
11 (30.6%)

4 (33.3%)
8 (66.7%)

51.35
44.11

0.33 b

0.30
0.29

0.97 b

P <0.05 between cases and controls. b P-value based on the Mann-Whitney test. c P-value based on the Kruskal-Wallis test. BLL: blood lead level; BCL: blood cadmium level.

TABLE 3. Comparison of mean (mean ± SD and geometric mean) blood cadmium and lead levels within groups.
Blood lead level (µg/dL)
Blood cadmium level (µg/dL)
Groups
N
Mean ± SD
GM
P-value
Mean ± SD
GM
P-value
Case

36

51.02±26.96

45.26

0.29±0.13

0.26

0.054
Control

12

61.18±16.42

58.95

0.0004*
0.47±0.10

0.45

*Significant P value <0.05. P-value based on the Mann-Whitney test. SD: standard deviation; GM: geometric means.

other hand, BCLs were positively associated with age, height,
weight, and BMI although no significant difference was observed
(P>0.05). The relationship between BLLs and BCLs were positive
and significant (P<0.05) (TABLE 4).
To explore some risk or protective factors for elevated BLLs
and BCLs, logistic regression analysis was performed, and the
results showed no association with BLLs (TABLE 5) and BLCs
(TABLE 6) in the unadjusted and adjusted analysis.
DISCUSSION

The present research was one of the rare case-control studies
examining exposures to heavy metals and incidence rates of RCC
in children. Although extensive research has been thus far carried
out on heavy metals, no single study exists reflecting on their effects
on RCC. Numerous studies have also estimated risk factors that
may lead to RCC in children, but this study set out to investigate

TABLE 4. Spearman Correlation analysis between BLLs, BCLs and some
related factors.
Dependent
Independent
Correlation
P-value
variable
variable
coefficient
Age
-0.215
0.14
Height
-0.163
0.26
Weight
-0.109
0.46
BLL
BMI
0.118
0.42
BCL
0.363
0.01*

BCL

Age
Height
Weight
BMI
BLL

0.188
0.166
0.220
0.097
0.363

0.20
0.26
0.13
0.51
0.01*

*Significant P value <0.05. P-value based on the Pearson correlation analysis. BLL: blood lead
level; BCL: blood cadmium level.
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TABLE 5. Logistic regression analysis between BLLs and investigated factors (n=48).
High or low BLLs a
Investigated factors

a

Unadjusted

Adjusted

OR (95% CI)

P-value

OR (95% CI)

P-value

Age

0.94 (0.78–1.13)

0.55

0.99 (0.80–1.22)

0.94

Gender

1.02 (0.32–3.21)

0.96

1.01 (0.28–3.58)

0.97

Race

0.61 (0.19–1.91)

0.39

0.74 (0.19–2.91)

0.67

Father education

1.40 (0.79–2.49)

0.24

1.83 (0.71–4.68)

0.20

Mother education

1.24 (0.63–2.41)

0.52

1.10 (0.36–3.34)

0.85

Socioeconomic status

1.44 (0.53–3.89)

0.46

1.57 (0.35–6.92)

0.55

Parental smoking

0.74 (0.22–2.46)

0.63

0.40 (0.08–1.86)

0.24

parental consanguineous marriage

0.63 (0.19–2.03)

0.44

0.52 (0.09–2.80)

0.45

High or low BLLs, taking 45 µg/dL as boundary. BLL: blood lead level; BCL: blood cadmium level.

TABLE 6. Logistic regression analysis between BCLs and investigated factors (n=48).
High or low BCLs a
Investigated factors
Age
Gender
Race

a

Unadjusted

Adjusted

OR (95% CI)

P-value

OR (95% CI)

P-value

1.05 (0.84–1.30)

0.64

1.13 (0.88–1.46)

0.31

2 (0.51–7.84)

0.32

1.61 (0.35–7.46)

0.53

0.35 (0.09–1.40)

0.14

0.36 (0.06–2.14)

0.26

Father education

1.93 (0.97–3.83)

0.05

3.19 (0.93–10.99)

0.06

Mother education

1.30 (0.60–2.82)

0.49

0.44 (0.09–2.04)

0.44

Socioeconomic status

1.08 (0.35–3.34)

0.88

0.65 (0.10–4.14)

0.64

Parental smoking

1.42 (0.37–5.45)

0.60

0.46 (0.07–3.02)

0.42

Parental consanguineous marriage

0.89 (0.23–3.36)

0.86

0.36 (0.05–2.62)

0.31

High or low BCLs, taking 0.2 µg/dL as boundary. BLL: blood lead level; BCL: blood cadmium level.

the effect of heavy metals on incidence of RCC in children. So, a
total number of 36 children with RCC as the case group and 12
healthy children without any constipation were included as the
control group and their BLLs and BCLs were evaluated.
The study findings revealed no significant difference in the
GMs of BLLs between the case and control groups. The GMs of
BLLs in the case and control groups were 45.26 and 58.95 µg/dL,
respectively. Furthermore, the given value of BCLs in the control
group (0.45 µg/dL) was significantly higher than that in the case
group (0.26 µg/dL). Since the case group had taken laxatives, the
lower Pb and Cd concentrations in this group might have been
due to use of stimulants and increased Pb and Cd excretion. The
GMs of BCLs and BLLs in the control group were also higher than
those in the case group, although just the BCLs were significantly
higher (P<0.05). This might be because of high levels of Cd and
Pb in both case and control groups as a result of their exposures
to heavy metal resources. Considering Ahvaz as a contaminated
city, individuals, especially children could be exposed to Cd and
Pb through contaminated air, water, food, and consumer products
as confirmed in several studies. Moreover, Cd as an important
environmental pollutant in the blood samples of Iranian general
population is high, according to a systematic review by Ghoochani
et al. In addition, Cd contamination has been thus far observed
in other Iranian food groups such as rice, cereals, and legumes,
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canned tuna fish, vegetables, fruit juice, and eggs. A few studies
had been also done on BCLs of the general population in Iran.
However, comparing the results of this review study with those
in other countries revealed that the Iranian population had the
highest levels of Cd(21).
Urban traffic and roadside soils are thus the most important
sources of pollution that are directly related to vehicles and may be
simply transferred to other environments by wind and dust. Besides,
humans are exposed to potentially toxic metals contained in soil.
In a study performed by Neisi et al. found that the risk of cancer
in most exposed children was high due to high concentrations of
heavy metals in indoor dust in the city of Ahvaz(16).
Drinking water is one other source of heavy metal and evaluation of its metals is necessary. In this line, Ali Albaji et al. had
reported that, concentrations of Pb and mercury (Hg) in drinking
water in the city of Ahvaz were 0.02 and 0.0047 mg/L, respectively,
which were larger than standard levels(22). Pourkhabbaz et al. reported that chromium (Cr) and Cd concentrations in Karun River
were higher than the allowable limit of EPA3050 standards(23).
Furthermore, milk is the main nutritious food, especially for
children, thus its contamination with heavy metals is of utmost
importance. In this regard, Rahimi had reported mean ± standard deviation (SD) concentrations of Pb and Cd in milk samples
collected from the city of Ahvaz (11±5.43 and 2.45±1.57 ng/mL,
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respectively) that were higher than those in other regions and even
the values found in other countries(24).
Rice is also the second most abundant cereal in Iran. Heavy metals can easily accumulate in such crops through the root system and
transfer to the human body(25). For example, Ramezani et al. reported
that Pb concentrations in rice samples collected from Khuzestan
Province were significantly higher than permissible levels(26).
In another study by Payandeh et al., indicating that the amount
of Cd available to the wheat samples (0.31 mg/kg) was above the
standard limits set by the WHO (0.20 mg/kg)(27), due to the high use
of phosphorus fertilizers containing high levels of Cd.
In agreement with previous studies (28-30), the present study
indicated that BLLs had declined as age had increased. It is well
recognized that BLLs usually reach at the maximum at 2–3 years of
age and decrease after it, so the results of this study corroborated
this evidence(31,32). Children are also more susceptible to Pb than
adults for various reasons, such as greater GI absorption, higher
probability of nutritional Fe and Ca deficiency states which augment the effects of Pb, and physiological differences. Besides, some
painted toys may contain Pb and this is important since children
are likely to put them in their mouths(33). On the other hand, BCLs
rise at an older age. These results validate previous findings showing
that Cd could not cross the placenta and, gradually accumulate
in the body. Since older children go to school and they are subsequently involved in other outdoor activities, they are more likely
to be exposed to Cd(28,30,34).
Although there was no significant relationship between BCLs
and weight in children, it was positive. Other studies had further
found that exposure to Cd could increase lipid accumulation
and eventually lead to obesity(35,36). This study showed a negative
association between BLLs and weight in children and a positive
association between BLLs and BMI that was not significant. In
2013, Scinicariello, had reported an inverse association between
BLLs and body weight in children and adolescents in the United
States(37). In a study performed by Wang et al. in China, it had
been demonstrated that BLLs was positively associated with BMI
and obesity in women(38), due to changes in the hypothalamicpituitary-adrenal (HPA) axis with Pb linking(39) which could result
in obesity(40) as well as Pb-induced oxidative stress disrupting fat
metabolism and causing obesity(41). There have been also several
studies supporting that exposure to Pb was associated with lower
BMI(42) and decrease in the growth of infant’s height(43), weight(44),
along with head and arm circumferences(45).
In the present study, no significant difference was observed
between the GMs of BLLs and BCLs of females and males.
In the case group, female children had higher BLLs and BCLs
than males; however, in the control group, BLLs and BCLs in
boys were higher than girls. Previous studies had clearly stated
that the concentrations of Pb in males were higher than those
in females(46,47), because of higher exposures and as Pb tended
to bind to erythrocytes and higher blood hematocrit levels due
to increased Pb in them(48,49). Likewise, Swedish researchers had
stated that BLLs in females could reflect hereditary factors to
a considerable extent (about 40%), while it could mostly (more
than 95%) show environmental exposure in males(50). Despite the
fact many studies had suggested that the concentrations of Cd
were higher in boys than girls, for some reasons, such as spending more time outdoors and possibility of more exposure to Cd,
especially through smoking(51-53), others had reported that females
were more vulnerable than males attributable to their lower Fe

levels increasing intestinal Cd absorption, since Cd bioavailability
is affected by low Fe status(47,54,55).
Lower socioeconomic status is also associated with elevated
BLLs and BCLs. This association is probably due to poor nutrition and location of houses in streets with heavy traffic(56). In this
study, BLLs and BCLs increased as socioeconomic status had
decreased, but not significantly, which was consistent with previous findings(57-59).
As no significant difference was observed between parental
education and BLLs and BCLs, lower levels of education were
associated with a rising trend in BLLs and BCLs as shown previously(58,60). This was possibly due to unawareness of various sources
of Pb and Cd in the environment(57,61).
Tobacco smoking also remains as a substantial source of indoor air pollution and exposure to Pb and Cd in children. In the
present study, BLLs and BCLs in children whose parents had very
strong smoking habits were higher but not significant compared
with another group, which was in line with previous findings(62,63).
The effect of parental consanguineous marriage on Pb and Cd
poisoning in children has not been so far investigated, but, with
reference to culture and religion in this province, the number of
consanguineous marriages was vast(64,65). In the present study, BLLs
and BCLs in children with parental consanguineous marriage were
higher than other groups, which needed further investigations.
The study by Maleknejad et al., conducted in Iran on 90,
2–13-year-old children complaining of constipation (case group)
and 90 healthy children (control group), indicating that 37.8% of
the case group and 8.9% of the control group had a significant
difference in serum lead levels of ≥10 µg/dL. They investigated
the lead serum level, but we determined lead and cadmium levels
in whole blood, furthermore they studied some factors including place of residence, parents’ occupation but we studied other
factors including race, socioeconomic status, parents’ education,
parental smoking, and parental consanguineous marriage. On the
other hand, Consistent with the present study, they found that lead
poisoning was significantly more frequent in children who were less
than 7 years old and boys(66).
Some limitations should be considered. First, lack of cooperation and poor compliance of parents was the main reason for
the small sample size in the control group although there are few
researches which the number of controls is less than the number of
cases(29,67). Since we needed blood samples, it was very difficult to
justify and convince their parents to take blood samples from their
healthy children. Second, there was no possibility of the colonic
transit study. Third, anorectal manometry was not performed for
all patients. Fourth, finite time was another limitation that affected
the sample size.
To our knowledge, this is the first clinical study demonstrating
abnormally high BLLs and BCLs in children living Ahvaz, and so
far no studies to measure BLLs and BCLs in this area has been
done. The results of this study suggested that, in Iran especially
in the city of Ahvaz, definitive plans and regulations needed to
be implemented to prevent and control Pb and Cd poisoning in
children, because in data article performed by Mahmoudi et al.,
the high concentration of lead in even healthy Iranian children
was reported(68). Screening and testing BLLs and BCLs should be
also improved. In industrial areas, screening programs for BLLs
and BCLs are also required to be exercised. Pb and Cd pollution
sources such as paints, industrial processes, cosmetics, agricultural
activities, and so on should be additionally controlled. Children’s
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hand-washing when they come in from playing outdoors can be
effective in this respect. As well, teaching schoolchildren in order
to inform them of the sources of heavy metals and protecting them
from exposures to heavy metals is recommended.
Evaluation of Pb and Cd levels in other biological samples such
as hair and urine and also in parents could be beneficial. Exposure
of pregnant women to tobacco smoke should be further minimized
and they need to be banned in terms of using Pb-containing cosmetics containing.
Due to high levels of Pb and Cd contamination in the city of
Ahvaz, the risk of Pb and Cd poisoning and contamination threatens future generations. Therefore, extensive studies are required
to find possible sources of contamination by heavy metals and
attempts need to be made to resolve this problem.
CONCLUSION

It was concluded that exposures to Pb and Cd due to environmental pollution and susceptibility to heavy metals may not be associated with RCC in children living in the city of Ahvaz, Khuzestan
Province, Iran. Although this research was the first one providing
data on BLLs and BCLs for children with RCC, the findings could
be useful for designing epidemiologic studies in the future.
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Gharibshahi N, Javaherizadeh H, Khorasgani ZN, Mahdavinia M. Relação entre níveis de chumbo e cádmio no sangue e a prisão de ventre crônica
refratária entre crianças iranianas. Arq Gastroenterol. 2021;58(3):329-36.
RESUMO – Contexto – Há limitadas pesquisas que procuram razões que causem constipação crônica refratária (CCR) em crianças. Os efeitos das exposições de chumbo (Pb) e cádmio (Cd) nesta condição têm sido ainda menos claros. No entanto, alguns fatores relacionados podem contribuir para
a avaliação dos níveis de Pb no sangue (NPbSs) e dos níveis de Cd no sangue (NCdSs). Objetivo – O presente estudo teve como objetivo examinar a
relação entre as exposições de Pb e Cd e a CCR em crianças residentes na cidade de Ahvaz, província de Khuzestan, no Sudoeste do Irã. Métodos –
Este estudo foi realizado em um número total de 48 crianças de 2 a 13 anos, incluindo 36 casos de CCR diagnosticados clinicamente, e 12 controles
encaminhados a uma clínica pediátrica na cidade de Ahvaz. Seus NPbSs e NCdSs foram então determinados usando um espectrógrafo de absorção
atômica do forno de grafite. Os dados do questionário projetado pelo pesquisador também foram recodificados, e os fatores de risco relacionados
foram analisados por meio da análise de correlação e regressão logística de Spearman. Resultados – Os achados revelaram que as médias geométricas
de Pb e Cd em amostras de sangue no grupo controle foram de 58,95 μg/dL e 0,45 μg/dL; respectivamente. Esses valores no grupo constipação foram
igualmente 45,26 μg/dL e 0,26 μg/dL; respectivamente. Observou-se diferença significativa entre os NCdSs nos grupos de caso e controle (P<0,01).
Todas as crianças de ambos os grupos também apresentaram NPbSs maiores do que o limite permitido endossado pela Organização Mundial da
Saúde (OMS) (≤10 μg/dL). Por outro lado, 8,3% dos indivíduos no grupo de casos e 33,3% dos do grupo controle apresentaram NCdSs superiores à
faixa aceitável mencionada pela OMS (≤0,5 μg/dL). Conclusão – As exposições de Pb e Cd por poluição ambiental e suscetibilidade a metais pesados
podem não estar associadas à CCR em crianças residentes na cidade de Ahvaz. Embora esta pesquisa tenha sido a primeira a fornecer dados sobre
NPbSs e NCdSs em crianças com CCR, os achados poderiam ser úteis para a concepção de futuros estudos epidemiológicos.
Palavras-chave – Constipação crônica refratária; chumbo; cádmio.
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ABSTRACT – Background – The COVID-19 pandemic has changed digestive endoscopy services around the world. Objective – This study aimed to
measure the number of urgent/emergency endoscopic procedures performed in a Brazilian hospital, comparing it to the same period in the previous
year, and to identify risk factors in COVID-19 patients undergoing endoscopic procedures for upper gastrointestinal bleeding (UGIB). Methods –
This was a retrospective, cross-sectional, observational, single-center study. The study evaluated urgent/emergency endoscopic procedures performed
on adult patients from March to August in 2019 and 2020. The COVID-19 patients included were diagnosed using RT-PCR, aged over 18 years with
complete medical record information. The variables evaluated were age, sex, comorbidities, length of stay, D-dimer, need for intensive care unit (ICU)
and mechanical ventilation. Student’s t-test for independent samples or the non-parametric Mann-Whitney test was used to compare quantitative
variables. Categorical variables were analyzed using Fisher’s exact test. A P-value <0.05 indicated statistical significance. Results – A total of 130
urgent/emergency endoscopic procedures were performed in 2020 and 97 in 2019. During the study period, 631 patients were hospitalized due to
COVID-19, of whom 16 underwent urgent/emergency endoscopic procedures, 10 (1.6%) due to UGIB. Of the variables analyzed, the need for ICU
and/or mechanical ventilation during hospitalization was statistically significant as a risk factor for UGIB. Conclusion – This study showed increased
urgent/emergency endoscopic procedures during the pandemic at the study site. Among the patients hospitalized with the novel coronavirus, there is
a higher risk for UGIB in those needing ICU and/or mechanical ventilation.
Keywords – Gastrointestinal endoscopy; gastrointestinal bleeding; COVID-19.

INTRODUCTION

The spread of coronavirus disease (COVID-19), which is caused
by a severe acute respiratory syndrome coronavirus 2 (SARSCoV2), has impacted the world since December 2019. COVID-19
typically presents as a respiratory disease; however, it may present
with gastrointestinal symptoms(1). In a single-center cohort study
conducted in hospital for COVID-19 patients in São Paulo, Brazil,
33.25% of patients reported at least one gastrointestinal symptom(2).
The disease is mild in most patients, but in some cases it progresses
to severe pneumonia, acute respiratory distress syndrome, and
multiple organ failure(3). Previous studies have shown increased
D-dimer levels in patients more severely affected by the disease,
indicating a greater risk of death(4).
Since the onset of the pandemic, hospital service routines have
changed significantly(5). These changes have also affected digestive
endoscopy services around the world, resulting in a decrease in
the number of elective procedures performed. In addition to the
need to reallocate teams and resources to meet this new demand,
COVID-19 presents challenges in performing digestive endoscopy,
as endoscopy is a potentially aerosol-generating procedure and
is associated with a high risk of SARS-CoV-2 transmission(3, 5-7).
An Italian multicenter study also showed significant changes

in the demand for emergency endoscopies during the COVID-19
pandemic, with a decreased number of emergency endoscopies
and colonoscopies compared to the previous year(3). The digestive endoscopy service of the Clinical Hospital Complex of the
Federal University of Paraná (CHC–UFPR), which performs
on average 5,000 endoscopic procedures per year, had all elective endoscopic procedures postponed since the beginning of the
community transmission of the virus in the city of Curitiba, PR,
Brazil. However, all urgent/emergency procedures were maintained
for both SARS-CoV-2 negative and positive patients, in addition
to procedures considered high priority according to the guidelines
of the Brazilian Society of Digestive Endoscopy (SOBED), consistent with the guidelines of other international institutions, such
as the American Society for Gastrointestinal Endoscopy (ASGE)
and the European Society of Gastrointestinal Society (ESGE)(8-10).
Regarding digestive endoscopy in the context of the COVID-19
pandemic, it has been questioned if SARS-CoV-2 infection is associated with upper gastrointestinal bleeding (UGIB). Yang et al.
reported a 4% incidence of gastrointestinal bleeding in critically ill
COVID-19 patients in Wuhan, China(11). Another study conducted
in Italy reported a prevalence of 5.2% in patients hospitalized in an
internal medicine ward, with the most frequent endoscopic finding
being gastric or duodenal ulcers(12).
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Thus, the primary objective of this study was to assess whether
there was a change in the number of urgent and emergency endoscopic procedures performed by our endoscopy service during the
coronavirus pandemic period, comparing to the same period in
2019. A secondary objective, was to determine whether there is a
risk factor for UGIB and need of endoscopic procedure among
patients admitted with COVID-19.
METHODS

Study design
This was a retrospective, cross-sectional, observational, singlecenter study using data from the Digestive Endoscopy Service of
the CHC–UFPR, a Brazilian public tertiary university hospital.
In order to determine the primary outcome, we collected data
on the number of urgent and emergency endoscopic procedures
during the pandemic and the comparison period, including all urgent and emergency endoscopic procedures performed on patients
aged >18 years from March to August in 2019 and 2020, according
to the report system.
The procedures were categorized as upper gastrointestinal
endoscopy (UGIE), colonoscopy, flexible sigmoidoscopy, or endoscopic retrograde cholangiopancreatography (ERCP).
The data were evaluated according to the absolute numbers.
In order to determine the secondary outcome, we collected
data on risk factors for UGIB among patients hospitalized with
COVID-19. In our study we assumed that individuals who needed
to be hospitalized for COVID19 had moderately severe disease,
and that those who were admitted to a critical care unit, with or
without the necessity for mechanical ventilation, had severe disease.
The study was approved by the local Ethics Committee (number
37910620.8.0000.0096).
Endoscopic procedures in hospitalized COVID-19 patients

We analyzed endoscopic procedures performed on COVID-19
patients hospitalized over a six-month period, from March to August 2020, at the digestive endoscopy service of the CHC-UFPR.
The sample included patients aged over 18 years hospitalized for
COVID-19 diagnosed using the XPERT® XPRESS SARS-CoV-2
or the BIOMOL OneStep / COVID-19 real-time polymerase chain
reaction (RT-PCR) kits.
The medical records were evaluated for information on age,
sex, comorbidities, length of stay, laboratory tests, and endoscopic
procedures (UGIE, colonoscopy, flexible sigmoidoscopy, or ERCP).
It is important to note that the endoscopic procedures were performed only in cases classified as urgency/emergency according to
international guidelines and to a protocol developed by the SOBED,
ASGE and ESGE(8-10).
Patients aged over 18 years who underwent UGIE to investigate
UGIB, hospitalized with the new coronavirus, and had complete
information on comorbidities and D-dimers in their medical
charts were included in the study to compare the risks for patients
undergoing UGIE to investigate UGIB. Children under 18 years
of age were excluded, because our hospital did not admit children
with COVID-19. In addition, patients who had incomplete medical
record information, those who were still hospitalized during data
collection, and pregnant women were excluded, in this last case
due to potential bias in laboratory data on inflammatory markers,
such as D-dimer.
The comorbidities were categorized as systemic arterial hyperten-
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sion (SAH), diabetes mellitus (DM), coronary artery disease (CAD),
congestive heart failure (CHF), chronic obstructive pulmonary
disease (COPD), human immunodeficiency virus (HIV) positive,
undergoing immunosuppressive treatment, chronic kidney disease
(CKD), chronic liver disease, neoplasia, and other comorbidities.
Differences were also assessed according to length of stay,
D-dimer value at hospital admission, need to stay in the intensive
care unit (ICU) during hospitalization, and need for mechanical
ventilation (MV).
The results obtained in the study are presented as means,
standard deviations, medians, minimum and maximum values
(for quantitative variables), or frequencies and percentages (for
categorical variables). To compare the groups defined by UGIE (yes
or no) for quantitative variables, the Student’s t-test for independent samples or the non-parametric Mann-Whitney test was used.
Fisher’s exact test was used for categorical variables. The normality
of the variables was evaluated using the Kolmogorov–Smirnov test.
A P-value <0.05 indicated statistical significance. The data were
analyzed using Stata/SE v.14.1 software (StataCorp LP, College
Station, TX, USA).
RESULTS

Comparison of endoscopic procedure numbers during
COVID-19 pandemic
Between March and August of 2020, during COVID-19
pandemic, 130 emergency/urgent endoscopic procedures were
performed, compared to 97 during the same period in 2019, before
the start of the COVID-19 pandemic. Four procedures in 2019 and
nine procedures in 2020 were excluded from the analyses because
they were performed in children under 18 years old.
In 2019, patients had a mean age of 59±15.3 years (range:
19–84 years) and 57 (59%) were male, while in 2020, patients had
a mean age of 61±16.4 years (range: 19–96 years) years and 73
(56%) were male.
TABLE 1 shows the emergency/urgent procedures with the
indications and the number of patients who received endoscopic
therapy. Among the patients who needed endoscopy for upper
gastrointestinal bleeding, 19 (26%) and 20 (22%) needed endoscopic
therapy in 2019 and 2020, respectively.
TABLE 2 shows the main abnormalities found on endoscopy.
Of the patients who underwent UGIE, 27 (35%) and 22 (21%) had
more than one lesion discovered in 2019 and 2020, respectively.
TABLE 3 shows the endoscopic treatment that was needed.
Endoscopic procedures in hospitalized COVID-19 patients
From March to August 2020, 631 patients were admitted to the
CHC–UFPR due to COVID-19, with a mean age of 56.75±15.31
years (18–94 years); 54.2% (342) were men. The mean length of
hospital stay was 11.14±11.27 days (0–85 days). Of these patients,
142 died (mortality rate of 22.5%), and 11 remained hospitalized
until the end of the study data collection period.
Of the hospitalized patients, 43.42% (274) needed to stay in the
ICU for some period, and 31.5% (199) required MV.
D-dimer values were obtained in 568 patients, with a mean value
of 28.12±35.83 mg fibrinogen equivalent units (FEU)/L (0–108.2
mg FEU/L) (positive reference value >0.55 mg FEU/L).
From March to August 2020, 19 emergency endoscopic procedures were performed on 16 patients with COVID-19, 2.5% of
the patients hospitalized in the period. Of these, 16 underwent
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TABLE 1. Indications for urgent and emergency endoscopic examinations among inpatients at the Clinical Hospital Complex of the Federal University
of Paraná from March to August in 2019 and 2020 and number of endoscopic treatments needed.
2019
2020
Number of
Endoscopic
Number of
Endoscopic
Endoscopic procedure and indication
endoscopic
treatment
endoscopic
treatment
procedures
n (%)
procedures
n (%)
UGIE
Hematemesis
29
11 (39.28)
32
11 (34.37)
Melena
27
6 (22.22)
41
9 (21.95)
Hematochezia
1
1 (100)
4
0 (0.00)
Hemoglobin 2 points drop without exteriorization
17
1 (5.88)
14
0 (0.00)
Feeding path
1
1 (100)
14
12 (85.71)
Gastrointestinal obstruction/pyloric syndrome
1
0 (0.00)
1
1 (100)
Other
1
1 (100)
0
0 (0.00)
Colonoscopy
Hematochezia
4
0 (0.00)
6
0 (0.00)
Hemoglobin 2 points drop without exteriorization
1
0 (0.00)
1
0 (0.00)
Gastrointestinal obstruction/sigmoid volvo
3
2 (66.67)
2
1 (50.00)
Retossigmoidoscopy
Hematochezia
3
1 (33.33)
0
0
ERCP
Cholangitis
9
9 (100)
15
12 (80.00)
Total
97
33 (34.02)
130
46 (35.38)
UGIE: upper gastrointestinal endoscopy; ERCP: endoscopic retrograde cholangiopancreatography.

UGIE, two underwent colonoscopy, and two underwent ERCP.
The indications for the procedures are shown in TABLE 4. Of the
patients who underwent UGIE, 10 (1.6% of hospitalized patients)
had UGIE to investigate UGIB.
A total of nine cases were included to analyze UGIE to investigate UGIB, because in one case there were no completed information in the medical records. The findings are shown in TABLE 5. In
all cases, the indication was melena and hemoglobin was decreased
in at least two points. Only two patients required endoscopic treatment, one with hemostatic clip placement, and one with hemostatic
clip placement and adrenalin injection.
For the comparison of COVID-19 patient who did and did
not undergo UGIB, we excluded 83 patients, of whom 9 were
pregnant women, 11 were patients still hospitalized at the end of
data collection period, and 63 had incomplete information in their
medical records. TABLE 6 shows the correlation of age, length of
stay, comorbidities, and need for MV and ICU.
DISCUSSION

In the period from March to August 2020, there was an increased number of urgent/emergency endoscopic procedures in
the study center compared to the same period in 2019, a result
that differs from most studies published so far, which showed a
decreased or similar number(3,5,13,14). The procedures followed the
SOBED, ASGE and ESGE recommendations and involved patients
with gastrointestinal bleeding, foreign body ingestion, and bile duct
obstruction. The explanation for this increased number of urgent/
emergency procedures is unknown, but it may be related to the
greater need for endoscopic procedures in hospitalized patients
with conditions unrelated to COVID-19. Some patients who already
had an indication for elective endoscopic procedures, which were
postponed due to the pandemic, may have been hospitalized due
to the worsening of their basic condition, such as patients with

suspected malignancy. This can also explain the increase in the
number of urgent endoscopic retrograde cholangiopancreatography
procedures, as this procedure was not performed electively in most
of the regional hospitals.
Another factor that contributed to our findings was the increase
in the number of ICU beds. In our hospital, for example, there
were 54 ICU beds before the onset of the COVID19 pandemic,
and 30 new ICU beds were added after the start of the pandemic,
increasing the ICU capacity by 56%. As a result, the hospital
inpatient profile changed, and the number of critically ill patients
increased. UGIE is a common diagnostic and therapeutic procedure
in patients admitted to the ICU, especially in those who require an
assessment of bleeding or placement of feeding tubes(15). Among
the indications for urgent/emergency procedures, procedures for
the investigation of melena and the placement of feeding tubes
increased, in keeping with procedures required by critical care patients. However, the percentage of patients undergoing endoscopy
who required endoscopic treatment did not change.
In 2020, the number of endoscopic procedures related to ICU
stress, such as ulcers and ischemia, increased. However, the number
of endoscopic examinations without any abnormalities detected
also increased, probably because of the increase in the number
of examinations for the placement of feeding tubes. In a previous study, the main findings in patients undergoing endoscopy in
intensive care units for gastrointestinal bleeding were peptic ulcer
disease (56%), esophagitis (39%) and erosive gastritis (17%)(16).
The number of procedures with the finding of esophageal
varices decreased. This can be attributed to changes in infection
control measures and elective examination protocols during the
period of March and August, 2020. The protocol for eradicating
esophageal varices in cirrhotic patients changed and these patients
were managed with elective UGIE.
Of the COVID-19 patients hospitalized in the study center, 19
underwent endoscopic procedures in the evaluated period, ten to
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TABLE 2. Main endoscopic findings among inpatients at the Clinical
Hospital Complex of the Federal University of Paraná who underwent
urgent and emergency endoscopic examinations from March to August
in 2019 and 2020.
Endoscopic alterations
2019 (n)
2020 (n)
UGIE
Esophagus
Esophageal varices
24
17
Esophageal laceration
7
0
Esophageal candidiasis
1
1
Stomach
Gastric ulcer Sakita H and S
17
7
Sakita A1
13
22
Forrest
–
–
IA
0
1
IB
2
1
IIA
0
1
IIB
1
0
IIC
4
4
III
7
15
Angiectasis
3
3
Gastric ischemia
1
4
Gastric laceration
6
0
Hemorragic gastritis
4
0
Gastric varices
8
4
Portal hypertensive gastropathy
14
16
Duodenum
Duodenal ulcer Sakita H and S
0
1
Sakita A1
0
15
Forrest
IA
0
1
IB
0
1
IIA
0
0
IIB
0
1
IIC
0
3
III
0
9
Miscellaneous
Neoplasia
0
8
Others
6
3
None
5
13
Colonoscopy
Angiectasis
0
1
Hemorrhoids
1
1
Polyps
0
2
Diverticulosis
0
2
Colitis
0
1
Neoplasia
1
0
After polypectomy bleeding
1
0
None
5
5
Retossigmoidoscopy
Rectal ulcers
1
0
After polypectomy bleeding
1
0
None
1
0
ERCP
Choledocolithiasis
7
10
Choledoco stenosis
0
4
Pancreatic cancer
2
1

TABLE 3. Endoscopic treatment of inpatients who underwent urgent or
emergency endoscopic examinations at the Clinical Hospital Complex of
the Federal University of Paraná from March to August in 2019 and 2020.
Endoscopic treatments
2019 (n) 2020 (n)
UGIE
Ligation of esophageal varices
8
9
Adrenalin injection
4
2
Hemostatic clip and adrenalin injection
2
2
Argon plasma
1
0
Cyanoacrylate injection
1
1
NFT positioning
1
12
Varicose sclerosis
1
0
Sengstaken-Blakemore positioning
2
0
Varicose sclerosis and ligation of
0
1
esophageal varices
Hemostatic clip, adrenalin and absolute
0
3
alcohol injection
Hemostatic clip
0
2
Colonoscopy
Polypectomy
–
3
Volvulus reserval
2
1
Retossigmoidoscopy
Hemostatic clip and adrenalin injection
1
–
ERCP
Papilotomy and stone extraction
7
8
Choledochal prosthesis placement
1
4
Stenosis dilatation
1
0

UGIE: upper gastrointestinal endoscopy; ERPC: endoscopic retrograde cholangiopancreatography.

UGIE: upper gastrointestinal endoscopy; UGIB: upper gastrointestinal bleeding; NFT:
nasoenteral feeding tube.
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UGIE: upper gastrointestinal endoscopy; ERCP: endoscopic retrograde cholangiopancreatography; NFT: nasoenteral feeding tube.

TABLE 4. Indications for urgent and emergency endoscopic examinations
among COVID-19 inpatients at the Clinical Hospital Complex of the
Federal University of Paraná from March to August of 2020.
Endoscopic procedure and indication
UGIE
Melena
10
Hemoglobin 2 points drop without exteriorization
3
Feeding path
2
Colonoscopy
Hemoglobin 2 points drop without exteriorization
2
ERCP
Colangitis
2
UGIE: upper gastrointestinal endoscopy; ERCP: endoscopic retrograde cholangiopancreatography.

TABLE 5. Endoscopic UGIE findings in hospitalized COVID-19 patients
with UGIB.
Endoscopic findings
n
Gastric ischemia
2
Esophageal erosions/NFT trauma
1
Gastric laceration
1
Esophageal candidiasis
1
Enanthematous endoscopic gastritis
1
1
Sakita A1/Forrest IIb duodenal ulcer and erosive endoscopic
gastritis
Others
1
Normal
1
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TABLE 6. Comparison of demographic data and comorbidities of hospitalized COVID-19 patients who underwent UGIE to investigate UGIB.
Variable

UGIB

P*

No (n=539)

Yes (n=9)

57±15.1

58±10.2

Female

243 (45.1%)

4 (44.4%)

Male

296 (54.9%)

5 (55.6%)

1

8 (0–85)

21 (3–48)

0.095

1 (0–108.2)

1.9 (0.3–39.8)

0.362

SAH

264 (49.0%)

5 (55.6%)

0.748

DM

159 (29.5%)

2 (22.2%)

1

CAD

38 (7.1%)

0 (0%)

1

Age (years)

0.841

Sex

Length of hospitalization
(days)
D-dimer on admission
Comorbidities

CHF

31 (5.8%)

2 (22.2%)

0.097

COPD

25 (4.6%)

1 (11.1%)

0.356

HIV

9 (1.7%)

0 (0%)

1

Immunosuppressed

18 (3.3%)

1 (11.1%)

0.274

16 (3%)

1 (11.1%)

0.249

Chronic liver disease

3 (0.6%)

0 (0%)

1

Neoplasia

17 (3.2%)

0 (0%)

1

Others

217 (40.3%)

4 (44.4%)

1

ICU during
hospitalization

235 (43.6%)

8 (88.9%)

0.013

MV during
hospitalization

168 (31.2%)

7 (77.8%)

0.006

Discharge

414 (76.8%)

5 (55.6%)

Death

125 (23.2%)

4 (44.4%)

CKD

Outcome
0.225

UGIE: upper gastrointestinal endoscopy; UGIB: upper gastrointestinal bleeding; SAH:
systemic arterial hypertension; DM: diabetes mellitus; CAD: coronary artery disease; CHF:
congestive heart failure; COPD: chronic obstructive pulmonary disease; CKD: chronic kidney
disease; ICU: intensive care unit; MV: mechanical ventilation. *Student’s t-test for independent
samples (age); Mann-Whitney non-parametric test (time and D-dimer); Fisher’s exact test
(categorical variables), P<0.05.

investigate UGIB (1.6%). The clinical spectrum of gastrointestinal
presentations and the risk of gastrointestinal bleeding in these
patients are not yet fully understood. Previous studies reported a
frequency ranging between 4% and 13.7%, predominantly in patients with more severe disease(4,12,17). This risk may also be greater
in older patients with multiple comorbidities(4,12,17), but in our study,
we did not find a statistically significant association between age
and the most prevalent comorbidities.
It has been hypothesized that in COVID-19 patients, prolonged
hypoxia leads to tissue injury and necrosis, culminating in ulceration and bleeding(4,17). There is limited information available on
the most frequent endoscopic findings in COVID-19 patients with
gastrointestinal bleeding. In a series of five cases, peptic ulcer was
the most common finding(12). Possible pathogenic mechanisms that
could explain the increase in the occurrence of peptic ulcers include

stress resulting from the acute disease, treatments that include corticosteroids, direct gastric epithelial damage caused by SARS-CoV-2,
and active mucosal inflammation due to the cytokine storm(12,17).
Even though there were only nine cases of UGIB in our study,
they highlight the great variability of endoscopic findings in patients
with UGIB, with a slight predominance of findings related to ischemia of the gastrointestinal tract mucosa. Endoscopic treatment
was necessary in only two of the cases, raising questions about the
possibility of conservative treatment in these patients, as already
reported in another study, due to the risk of transmission involved
in the procedure(1). In another Brazilian study of all patients admitted to the endoscopic unit with upper gastrointestinal bleeding,
endoscopic treatment was performed in 24% of the patients(18).
We found a similar proportion requiring endoscopic treatment
among the COVID-19 patients who presented with gastrointestinal
bleeding in our study.
Coagulopathy is also common in these patients and seems to
be an important prognostic factor. It results from the concomitant
activation of the coagulation and fibrinolytic systems, related to
a severe inflammatory state (cytokine storm) and/or viral sepsis,
which sometimes leads to the use of clotting factors and decreased
platelet count, resulting in thrombohemorrhagic events. A metaanalysis showed that increased D-dimer levels are associated with
worse clinical progression in these patients(19). Thromboprophylaxis
is an important element of the management of COVID-19 patients,
and the relatively high risk of gastrointestinal bleeding should be a
point of attention for clinicians, with the requirement to monitor
laboratory parameters and hemodynamic stability(12). However, the
present study showed no correlation between the D-dimer levels
on patient admission and the UGIB event.
Of the patients admitted due to COVID-19 during the study
period, the only factors significantly related to the occurrence of
UGIB and the need for digestive endoscopy were the need for ICU
admission and the need for MV. Age, sex, comorbidities, and Ddimer levels were not associated with the occurrence of digestive
bleeding in these patients. There is one study in current literature,
with 41 cases of UGIB in patients with COVID-19, and it showed
that there seemed to be no difference in initial presenting symptoms
or other potential risk factors, such as ICU admission, anticoagulation and nasogastric tube(20).
Gastrointestinal bleeding is a well-recognized complication
in critically ill patients in an intensive care setting. A recent
meta-analysis found the presence of kidney injury, coagulopathy,
shock, and chronic liver disease as predictors of its occurrence,
factors that were not separately categorized in ICU patients in the
present study(21). Mechanical ventilation can influence systemic
hemodynamics by decreasing venous return and reducing preload,
resulting in reduced cardiac output and splanchnic hypoperfusion,
contributing to stress-related mucosal damage(22). In contrast, a
previously published meta-analysis showed no clear data on MV as
a risk factor for UGIB in ICU patients, unlike the data presented
in the present study(21). Medications such as opiates and sedatives,
administered to patients in the ICU, can also have deleterious effects on gastrointestinal function, including decreased gut motility
and impaired venous return, and treatment with vasopressors can
result in hypotension(22). In addition, anticoagulant therapy is an
important risk factor for nosocomial UGIB(23).
The limitations of this study are related to the retrospective and
monocentric study design. We also had a small sample size and did
not analyze the effect of the use of medications such as anticoagu-
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lants and proton pump inhibitors. However, because COVID-19 is
an endemic disease that has affected the whole world, the data and
analyses reported are important for future prospective decisions
and studies, such as a multicenter trial and comparison of UGIB
in patients with and without COVID-19.
This study shows that the number of urgent/emergency endoscopic procedures conducted during the COVID-19 pandemic
period is peculiar to each context, and there is currently no consensus on the number of procedures increasing or decreasing. The
population profile for hospital admission should also be considered.
Our study findings suggest that patients with COVID-19 may
have a higher risk of UGIB if they are in a critical condition and
require ICU admission and/or advanced MV support. However,
we cannot conclude whether the increased risk of UGIB among
COVID-19 patients is attributable to the disease alone, because
this was not our study focus. Thus, hospitals around the world,
in which most admissions are due to the new coronavirus, could
better plan their services.
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Rosevics L, Fossati BS, Teixeira S, Bem RS, Souza RCA. COVID-19 e endoscopia digestiva: exames endoscópicos de urgência e fatores de risco para
hemorragia digestiva alta. Arq Gastroenterol. 2021;58(3):337-43.
RESUMO – Contexto – A pandemia da COVID-19 tem alterado o funcionamento de serviços de endoscopia digestiva pelo mundo. Objetivo – O presente
estudo tem por objetivo medir o número de exames endoscópicos de urgência/emergência realizados em um hospital público brasileiro, comparando-o ao mesmo período do ano anterior, além de avaliar os fatores de risco dos pacientes com COVID-19 que realizaram exame endoscópico por
hemorragia digestiva alta (HDA). Métodos – Estudo retrospectivo, transversal, observacional e unicêntrico. Foram avaliados todos os exames endoscópicos de urgência/emergência realizados em pacientes acima de 18 anos, nos períodos de março a agosto dos anos de 2019 e 2020. Os pacientes
com COVID-19 incluídos foram diagnosticados por RT-PCR, acima de 18 anos, com informações completas em prontuário. As variáveis avaliadas
foram: tipo de exame endoscópico, idade, sexo, comorbidades, tempo de internação, d-dímero, necessidade de UTI e ventilação mecânica durante a
internação. A comparação dos grupos em relação a variáveis quantitativas foi feita através do teste t de Student para amostras independentes ou o
teste não-paramétrico de Mann-Whitney. As variáveis categóricas foram avaliadas pelo teste exato de Fisher. Valores de P<0,05 indicaram significância
estatística. Resultados – Observaram-se 130 exames endoscópicos de urgência/emergência no período avaliado em 2020, e 97 em 2019. No período do
estudo foram internados 631 pacientes por COVID-19, dos quais 16 realizaram exame endoscópico de urgência/emergência, sendo 1,6% por HDA.
Dentre as variáveis analisadas, necessidade de UTI e/ou ventilação mecânica durante o internamento foram estatisticamente significativos como
risco para desenvolvimento de HDA. Conclusão – O presente estudo mostra que para a realidade local houve incremento de exames endoscópicos de
urgência/emergência durante a pandemia. Dentre os pacientes internados com o novo coronavírus, há maior risco de HDA naqueles que necessitam
de UTI e/ou ventilação mecânica.
Palavras-chave – Endoscopia digestiva; hemorragia digestiva; COVID-19.
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ABSTRACT – Background – Spontaneous bacterial peritonitis (SBP) is a decompensation of cirrhosis with an in-hospital mortality ranging from 20% to
40%. Objective – The purpose of this study is to analyze if EASL-CLIF definition of acute-on-chronic liver failure (ACLF) is able to predict mortality
in cirrhotic patients with SBP. Methods – Historical cohort study conducted in a public tertiary care teaching hospital. Data from medical records from
January 2009 to July 2016 were obtained by searching the hospital electronic database for samples of ascites collected in the period. Electronic and
physical medical records were analyzed and patients were included if they were over 18-years old, with cirrhosis and an ascites fluid compatible with
SBP: 69 patients were included. Liver-specific scores were calculated and Kaplan-Meier survival analysis was used for univariate analysis and a stepwise
approach to the Cox regression for multivariate analysis. Results – All cause mortality was 44%, 56.5% and 74% for 28-, 90- and 365-day, respectively.
The prevalence of ACLF was 58%. Of these, 65% grade 1, 17.5% grade 2 and 17.5% grade 3. In multivariate analysis, the use of proton-pump inhi
bitors, alanine transaminase lower than 40 U/L, hemoglobin higher than 9 g/dL, absence of ACLF and lower CLIF-SOFA and MELD scores were
independently associated with higher survival for both 28- and 90-day interval. Conclusion – The presence of ACLF and higher CLIF-SOFA scores
were independently associated with higher 28- and 90-day mortality in cirrhotic patients admitted due to SBP.
Keywords – Liver cirrhosis; spontaneous bacterial peritonitis; end stage liver disease; organ dysfunction scores; prognosis; acute-on-chronic liver failure.

INTRODUCTION

Spontaneous bacterial peritonitis (SBP) is the most important
infection of the cirrhotic patient with ascites, accounting for 24%
of infections in these patients, carrying an inpatient prevalence of
around 10%(1-3). Although therapy has greatly improved, with the
use of albumin(4) and broad spectrum antibiotics, the prognosis of
SBP remains poor, with an in-hospital mortality revolving around
20% to 40%(5). Therefore, the first episode of SBP should prompt
referral for liver transplantation evaluation and the use of prophylactic antibiotics indefinitely(6).
The presence of ascites defines cirrhosis as decompensated.
When SBP takes place, it is still defined as decompensated cirrhosis
(DC), although SBP impairs prognosis greatly. A new concept,
acute-on-chronic liver failure (ACLF), has been welcomed as an
additional step between cirrhosis and death, which is characterized by multi-organ failure(7). Although such concept has been
introduced and discussed some time ago in an innovative supplement bridging the gap between hepatology and intensive care(8-14),
a definitive definition of ACLF has only been introduced by the
multi-centric prospective study CANONIC, developed in Europe
and published in 2013(15).
The European Society for the Study of the Liver – Chronic Liver

Failure Group (EASL-CLIF) adapted the Sequential Organ Failure
Assessment (SOFA) score used by Intensive Care into the Chronic
Liver-Failure – Sequential Organ Failure Assessment (CLIF-SOFA)
score, which divided systems as sufficient or insufficient, stratifying
patients either as DC or ACLF. ALCF was further stratified into
three grades, which were independently associated with 28 and
90-day mortality(15).
Clinical factors that could predict prognosis for SBP patients
has been already extensively studied. Age, serum bilirubin, serum
creatinine, higher Model for End-Stage Liver Disease (MELD), integrated MELD (iMELD) and higher Child-Turcotte-Pugh (CTP)
scores have been independently associated with higher mortality
in patients with SBP(5,16-22).
The purpose of the present study is to analyze the association
between ACLF and death in cirrhotic patients admitted with SBP
in a teaching hospital in Brazil.
METHODS

Study population
The Research Ethics Committee of the hospital approved the
study on September 2016, under protocol no. 56574016.0.0000.5341.
Data from medical records from January 2009 to July 2016 were
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gathered, searching through the electronic database of the hospital
for every ascites fluid collected. Electronic and physical medical
records were analyzed and a data collection form was filled for each
patient. Patients over 18 years old with the diagnosis of cirrhosis
supported by laboratory and imaging data were included. SBP was
defined as a neutrophil count equal or higher to 250/mm³, without
any other clinical or laboratory finding that suggested the diagnosis
of secondary bacterial peritonitis. Patients were excluded if they did
not have a diagnosis of cirrhosis, had incomplete medical records
or a diagnosis for the ascites fluid infection other than SBP. Data
regarding clinical and laboratory variables were gathered in order
to calculate liver-specific scores and define the presence of ACLF
and its grade.
Variables
Data was gathered through the analysis of electronic and physical medical records. Clinical data was obtained and each case was
individually assessed. Standardized imaging criteria were used for
the diagnosis of hepatocellular carcinoma(23). Previously published
clinical criteria were used for the diagnosis of Hepatorenal Syndrome type 1, published in 2007(24,25):
• Cirrhosis with ascites;
• Serum creatinine >1.5 mg/dL;
• No improvement of serum creatinine (decrease to a level
of 1.5 mg/dL or lower) after at least 2 days with diuretic
withdrawal and volume expansion with human albumin.
The recommended dose of human albumin is 1 g/kg of body
weight per day up to a maximum of 100 g/day.
• Absence of shock.
• No current or recent treatment with nephrotoxic drugs.
• Absence of parenchymal kidney disease as indicated by proteinuria >500 mg/day, microhaematuria (>50 red blood cells
per high power field) and/or abnormal renal ultrasonography.

Hepatic encephalopathy was defined and stratified according
to West-Haven criteria(26). Laboratory data is expressed in units
commonly used in the hospital.
Liver-specific scores
Commonly used liver-specific scores were calculated to analyze
their accuracy into predicting mortality. Child-Turcotte-Pugh is
a score used in the clinical care for cirrhotic patients that aims to
predict 1-year mortality for compensated and decompensated cirrhosis(27,28). CTP was calculated using an online calculator.
MELD(29) and MELD-Na(30) are scores currently used for organ
allocation in liver transplantation, developed to predict 90-day for
cirrhotic patients. Both were calculated using online calculators.
CLIF-SOFA is a score developed by the EASL-CLIF Group,
adapted from the SOFA score used in intensive care (TABLE 1). It
aims to define ACLF and divide it in three grades(15). Both CLIFSOFA and ACLF grade were calculated using an online calculator
developed by the CLIF Research Group (https://www.clifresearch.
com/ToolsCalculators.aspx). CLIF-SOFA score defines failure
of each system, and by the number of failures it further stratifies
ACLF into grade 1, 2 and 3:
• DC (non-ACLF): no organ failure; or an isolated non-renal
organ failure with creatinine <1.5 and absence of encephalopathy; or an isolated neurological failure with creatinine <1.5.
• ACLF grade 1: an isolated kidney failure; or an isolated
non-renal and non-neurological organ failure with creatinine
ranging between 1.5 1.9 or mild to moderate hepatic encephalopathy; or an isolated neurological failure with creatinine
ranging between 1.5 to 1.9.
• ACLF grade 2: two organ failures.
• ACLF grade 3: three organ failures.

TABLE 1. Chronic liver failure- sequential organ failure assessment (CLIF-SOFA) score.
CLIF-SOFA score

0

1

2

3

4

>400
>512

>300 to ≤400
>357 to ≤512

>200 to ≤300
>214 to ≤357

>100 to ≤200
89 to ≤214

≤100
≤89

<1.1

≥1.1 to <1.25

≥1.25 to <1.5

≥1.5 to <2.5

≥2.5 or
platelet ≤20

<1.2
(<20)

≥1.2 to <2.0
(20–32)

≥2.0 to <6.0
(33–101)

≥6.0 to <12.0
(102–204)

≥12.0
(>204)

MAP ≥70 mmHg

MAP <70 mmHg

Dopamine ≤5 or
dobutamine (any dose)*
or terlipressin

Dopamine >5 or
epinephrine ≤0.1 or
norepinephrine ≤0.1*

Dopamine >15 or
epinephrine >0.1 or
norepinephrine >0.1*

No HE

I

II

III

IV

<1.2

≥1.2 to <2.0

≥2.0 to <3.5

≥3.5 to <5.0 or use of RRT

≥5.0

Respiration
PaO2/FiO2
or SpO2/FiO2
Coagulation
INR
Liver
Bilirubin, mg/dL
(lmol/L)
Cardiovascular
Hypotension
CNS
HE grade
Renal
Creatinine (mg/dL)

CNS: central nervous system; FiO2: fractional inspired oxygen; HE: hepatic encephalopathy; INR: international normalized ratio; MAP: mean arterial pressure; PaO2: arterial oxygen tension;
RRT: renal replacement therapy; SpO2: pulse oximetric saturation. Gray shading in the table cells defines insufficiency of that organ. *Adrenergic agents administered for at least 1 h (doses
are given in µg/kg/min).
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Another scores developed by the EASL-CLIF Group, CLIF
consortium acute decompensation (CLIF-C AD) score and CLIFC ACLF, were developed with the purpose of predicting expected
mortality for 28-day, 90-day, 180-day and 365-day for DC and
ACLF patients(31). They were also calculated using the online
calculator developed by the EASL-CLIF Group, which is able to,
after giving the result of the presence of ACLF and the value of
CLIF-SOFA, automatically analyzes if CLIF-C AD or ACLF
applies in each case and calculates accordingly.
Outcome
Death from all causes was used as the main outcome. Data was
gathered using medical records and searching through national
death databases (https://www.falecidosnobrasil.org.br/). If the
patient was admitted to the hospital more than once for SBP, data
regarding only the first admission was collected.
Therapy for SBP
In our hospital, SBP is treated by the clinical gastroenterology
team accordingly to an institutional protocol, with insignificant
variation in patient treatment. Community acquired SBP is treated
with cefotaxime 2 g TID for 7 days and health-care associated and
nosocomial SBP is treated with piperacillin-tazobactam 4.5 g QID
for 7 days. Every patient with SBP receives albumin in the dose of
1.5 g/kg in the first day of antibiotics and 1.0 g/kg in the third day.
Every patient undergoes control paracentesis in 2 days and treatment is adjusted accordingly. Post-treatment prophylaxis is made
with the use of norfloxacin 400 mg Q.D. indefinitely.

Statistical analysis
Statistical analysis was performed using Statistical Package for
the Social Sciences (SPSS) 15.0. Categorical variables are described
using frequency and corresponding percentage and continuous
variables by mean and standard deviation. Kaplan-Meier survival
univariate analyses were done and the cumulated risk of developing these events in the form a multivariate analysis was analyzed
with a stepwise progression to the Cox regression. All statistical
tests performed for the analysis of variables excluded missing data.
Kaplan-Meier curves were used for the graphical description of
survival.
RESULTS

Medical record analysis retrieved 77 hospital admissions due to
SBP in the pre-determined time frame. Of these, eight admissions
were excluded for being re-admissions for the same patients. After
chart analysis, 69 patients in their first hospital admission due to
SBP were included in the study (FIGURE 1). Demographic, clinical and laboratorial data are described in TABLE 2 for the study
population and for either DC or ACLF and each grade. DC was
present in 29 patients, while ACLF in 40 patients, according to
EASL-CLIF criteria.
All cause mortality was 44%, 56.5% and 74% for 28-, 90and 365-day, respectively. The prevalence of ACLF was 58%.
Of these, 65% grade 1, 17.5% grade 2 and 17.5% grade 3. All
cause-mortality was, respectively, 27.6%, 41.4% and 55.2%
for 28-, 90- and 365-day for DC, 57.7%, 61.5% and 76.9% for

FIGURE 1. Fluxogram for study population and mortality for spontaneous bacterial peritonitis (SBP) patients according to the presence of decompensated cirrhosis (DC) or acute-on-chronic liver failure (ACLF) and each grade.
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TABLE 2. Demographic, clinical and laboratory findings of the study population and for decompensated cirrhosis (DC) and for acute-on-chronic liver
failure (ACLF) and each grade.
Study population
DC
ACLF
ACLF grade 1 ACLF grade 2 ACLF grade 3
Variable
(n=69)
(n=29)
(n=40)
(n=26)
(n=7)
(n=7)
Age (years)*
56 (10.4)
56 (11.7)
55 (9.5)
56 (10.5)
57 (9)
54 (9)
Hemoglobin (g/dL)
10.4 (2.2)
10.2 (1.8)
10.4 (2.4)
10.5 (2.5)
10.3 (1.8)
10.4 (2.7)
Platelets (10³/mm³)*
115 (61)
115 (60)
114 (62)
116 (59)
96 (58)
124 (81)
Creatinine (mg/dL)*
1.6 (1.0)
0.96 (0.34)
2.1 (1.05)
2.3 (0.94)
1.6 (1.3)
1.9 (1.05)
Sodium (mmol/L)*
135 (6.6)
135 (4)
135 (7)
134 (7)
135 (6)
139 (9.6)
AST (U/L)*
103 (144)
89 (91)
114 (174)
133 (210)
83 (74)
75 (59)
ALT (U/L)*
60 (122)
39 (25)
75 (158)
85 (190)
68 (97)
46 (38)
GGT (U/L)*
254 (321)
228 (260)
272 (361)
333 (398)
124 (107)
197 (356)
INR*
1.6 (0.58)
1.4 (0.18)
1.8 (0.7)
1.6 (0.6)
1.8 (0.5)
2.2 (0.9)
Total bilirubin (mg/dL)*
5.5 (5.9)
4.5 (4.2)
6.3 (6.9)
5.2 (6.6)
6.4 (6.6)
10.1 (7.9)
Albumin (g/L)*
2.6 (0.7)
2.6 (0.6)
2.6 (0.7)
2.6 (0.7)
2.4 (0.9)
2.5 (0.6)
Liver scores*
MELD
20 (7.2)
14.8 (4.3)
23 (6.5)
23.7 (5.9)
21.7 (7.7)
26.5 (7.7)
MELD-Na
22 (7)
17.6 (4.4)
26 (6.5)
26 (6)
24 (7.7)
28 (7.4)
CLIF-SOFA
7 (3)
5.1 (1.7)
8.8 (3.6)
7 (2.5)
10 (2.2)
14.2 (2.1)
CLIF-C AD/ACLF
57 (11)
52 (8.9)
61 (11.2)
60 (10.8)
62 (10.8)
64 (13.9)
CTP
11 (2)
10 (2.2)
11 (2.1)
11 (2.2)
11 (1.5)
13 (1.7)
Male sex**
52 (75.4)
20 (69)
32 (80)
21 (80.8)
5 (71.4)
6 (85.7)
Etiology**
Alcohol
52 (75.4)
20 (69)
32 (80)
20 (76.9)
5 (71.4)
7 (100%)
Other
17 (24.6)
9 (31)
8 (20)
6 (23.1)
2 (28.6)
0
Virus**
Hepatitis B
3 (4.3)
1 (3.4)
2 (5)
1 (3.8)
1 (14.3)
0
Hepatitis C
22 (31.9)
15 (51.7)
7 (17.5)
6 (23.1)
1 (14.3)
0
Ascites fluid
Neutrophil count (/mm³)*
2,764 (4,160)
2,919 (5,523)
2,652 (2,872)
2755 (3,132)
1,832 (1,926)
3,092 (2,825)
Ascites protein (g/dL)*
1.5 (1.1)
1.4 (1.2)
1.6 (0.9)
1.6 (0.8)
1.1 (0.8)
2.0 (1.2)
Positive culture**
32 (46.4)
11 (37.9)
21 (52.5)
15 (57.7)
2 (28.6)
4 (57.1)
Medications in use**
PPI
41 (59.4)
22 (75.9)
19 (47.5)
14 (53.8)
3 (42.9)
2 (28.6)
Furosemide
34 (49.3)
15 (51.7)
19 (47.5)
14 (53.8)
2 (28.6)
3 (42.9)
Spironolactone
34 (49.3)
15 (51.7)
19 (47.5)
14 (53.8)
2 (28.6)
3 (42.9)
NSBB
25 (36.2)
13 (44.8)
12 (30)
9 (34.6)
0
3 (42.9)
Skin color**
White
54 (78.3)
23 (79.3)
31 (77.5)
22 (84.6)
6 (85.7)
3 (42.9)
Black
5 (7.2)
2 (6.9)
3 (7.5)
2 (7.7)
0
1 (14.3)
Brown
10 (14.5)
4 (13.8)
6 (15)
2 (7.7)
1 (14.3)
3 (42.9)
Hepatorenal syndrome**
24 (34.8)
6 (20.7)
18 (45)
12 (46.2)
2 (28.6)
4 (57.1)
Hepatocellular carcinoma**
13 (18.8)
5 (17.2)
8 (20)
6 (23.1)
2 (28.6)
0
Portal vein thrombosis**
3 (4.3)
3 (10.3)
0
0
0
0
Acute variceal bleeding**
19 (27.5)
7 (24.1)
12 (30)
9 (34.6)
2 (28.6)
1 (14.3)
Active alcoholism**
19 (27.5)
6 (20.7)
13 (32.5)
7 (26.9)
4 (57.1)
2 (28.6)
Hepatic encephalopathy**
Absent
38 (55.1)
20 (69)
18 (45)
16 (61.5)
2 (28.6)
0
Present
31 (44.9)
9 (31)
22 (55)
10 (38.5)
5 (71.4)
7 (100)
Grade I
8 (11.6)
5 (17.2)
3 (7.5)
1 (3.8)
1 (14.3)
1 (14.3)
Grade II
9 (12)
2 (6.9)
7 (17.5)
6 (23.1)
1 (14.3)
0
Grade III
12 (17.4)
2 (6.9)
10 (25)
3 (11.5)
2 (28.6)
5 (71.4)
Grade IV
2 (2.9)
0 (0)
2 (5)
0
1 (14.3)
1 (14.3)
Mortality**
Intra-hospital
31 (44.9)
6 (20.7)
25 (62.5)
14 (53.8)
4 (57.1)
7 (100)
28-day
34 (49.3)
8 (27.6)
26 (65)
15 (57.7)
4 (57.1)
7 (100)
90-day
39 (56.5)
12 (41.4)
27 (67.5)
16 (61.5)
4 (57.1)
7 (100)
365-day
48 (69.6)
16 (55.2)
32 (80)
20 (76.9)
5 (71.4)
7 (100)
ACLF: acute-on-chronic liver failure; DC: decompensated cirrhosis; AST: aspartate transaminase; ALT: alanine transaminase; GGT: gamma-glutamyl transferase; INR: international normalized ratio;
MELD: Model for End-Stage Liver Disease; MELD-Na: Modified Model Including Sodium; CLIF-C AD/ACLF: CLIF consortium acute decompensation / acute-on-chronic liver failure; CLIF-SOFA: Chronic
Liver Failure Sequential Organ Failure Assessment; CTP: Child-Turcotte-Pugh score; PPI: proton pump inhibitor; NSBB: non-selective beta-blockers. *Mean (standard deviation). **Frequency (%).
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28-, 90- and 365-day for ACLF grade 1, 57.1%, 57.1% and 71.4%
for 28-, 90- and 365-day for ACLF grade 2 and 100% for 28-,
90- and 365-day for ACLF grade 3.
Kaplan-Meier univariate analysis was performed. ACLF
absent, male sex, use of proton-pump inhibitor (PPI), furosemide
and non-selective beta-blockers (NSBB), inactive alcoholism, total
bilirubin lower than 4 mg/dL, INR (international normalizated ratio) lower than 1.3, AST and ALT lower than 40 U/L, hemoglobin
higher than 9 g/dL, creatinine lower than 2 mg/dL, serum levels
of albumin and lower MELD, CLIF-SOFA and CTP scores were
associated with higher 28-day and 90-day survival (TABLE 3), using as statistically significant a P value below 0.2 for inclusion in
multivariate analysis. FIGURE 2 presents a Kaplan-Meier curve
for 28- and 90-day survival for ACLF.
Each one of these variables, except for AST and creatinine were
used for the multivariate analysis using Cox regression. Using the
stepwise approach, the model was reduced until every variable had a
level of independent significance of P≤0.05. Use of PPI, ALT lower
TABLE 3. Univariate analysis with the cumulated risk for survival+.
Statistical significance for
survival
Variable
28-day
90-day
Male sex
0.06
0.05
Skin color (white X non-white)
NS
NS
Age
NS
NS
Etiology of cirrhosis (alcohol X other)
NS
NS
Viral hepatitis
NS
NS
Acute variceal bleeding
NS
NS
PPI use
<0.001
0.001
Furosemide use
0.09
0.02
Spironolactone use
NS
NS
NSBB use
0.17
0.07
Hepatorenal syndrome
NS
NS
Hepatocellular carcinoma
NS
NS
Positive culture of ascites fluid
NS
NS
Total bilirubin (<4.0 mg/dL)
0.11
0.03
INR (<1.3)
0.07
0.2
AST (<40 U/L)
0.17
0.06
ALT (<40 U/L)
0.06
0.04
GGT (<60 U/L)
NS
NS
Hemoglobin (>9 g/dL)
0.03
0.07
Platelets (>100x10³/mm³)
NS
NS
Sodium (>135 mmol/L)
NS
NS
Creatinine (<2.0 mg/dL)
0.15
0.7
Albumin (g/L)
0.01
0.01
Active alcoholism
0.19
NS
Liver scores
Lower MELD
0.01
0.12
Lower CLIF-SOFA
<0.001
0.004
CTP (A x B x C)
0.09
0.19
ACLF absent
<0.001
0.01
NS: non-significant (P>0.2); PPI: proton pump inhibitor; NSBB: non-selective beta-blocker;
AST: aspartate transaminase; ALT: alanine transaminase; GGT: gamma-glutamyl transferase;
INR: international normalized ratio; MELD: Model for End-Stage Liver Disease; CLIF-SOFA:
Chronic Liver Failure Sequential Organ Failure Assessment; CTP: Child-Turcotte-Pugh; ACLF
Acute-on-chronic liver failure. +Kaplan-Meier survival analysis
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FIGURE 2. Kaplan-Meier curves for 28- and 90-day survival for
decompensated cirrhosis (DC) or acute-on-chronic liver failure (ACLF).

than 40 U/L, hemoglobin higher than nine, inactive alcoholism,
absence of ACLF and lower values of MELD and CLIF-SOFA
scores were independently associated with higher 28-day survival.
Use of PPI, ALT lower than 40 U/L, hemoglobin higher than nine,
higher levels of albumin in the serum, absence of ACLF and lower
values of MELD and CLIF-SOFA scores were independently associated with higher 90-day survival (TABLE 4).
DISCUSSION

The definition of ACLF developed by the EASL-CLIF has
been a major improvement in the understanding of this syndrome
and into adding the necessary step between DC and death(15).
Asia-Pacific Association for the Study of the Liver (APASL) has
independently developed another set of criteria. Nevertheless, two
different studies did not show superiority of APASL criteria over
the one developed by the EASL-CLIF(32,33).
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TABLE 4. Initial and final model for multivariate analysis for survival+.
Survival (Hazard ratio – 95%CI)
Variable
Male sex
PPI use
Furosemide use
NSBB use
Total bilirubin (<4.0 mg/dL)
INR (<1.3)
ALT (<40 U/L)
Hemoglobin (>9 g/dL)
Lower albumin (g/L)***
Inactive alcoholism
Liver scores
Higher MELD***
Lower CLIF-SOFA***
CTP (A x B x C)
ACLF absent

Initial Model
28-day
1.5 (0.5–4.7)
2.7 (0.97–7.9)*
0.76 (0.19–2.9)
0.67 (0.4–3.7)
1.5 (0.5–4.4)
1.8 (0.4–7.4)
3.5 (1.2–10.1)*
8.8 (2.2–34.2)**
0.6 (0.2–1.2)
2.4 (0.8–6.7)*

90-day
1.8 (0.7–4.4)
1.9 (0.8–4.5)
1.4 (0.4–4.5)
1.5 (0.6–0.3.4)
1.9 (0.7–5.4)
1.2 (0.4–2-4.2)
1.9 (0.9–4.2)*
3.8 (1.4–10.2)**
0.59 (0.32–1.09)*
2.1 (0.7–9.4)

Final Model
28-day
90-day
–
–
3.5 (1.4–8.4) P=0.005
2.5 (1.2–5.1) P=0.01
–
–
–
–
–
–
–
–
3.8 (1.5–9.4) P=0.004
2.4 (1.1–5.1) P=0.01
12.5 (3.6–42.8) P<0.001
4.2 (1.7–10.8) P=0.002
–
0.56 (0.34–0.91) P=0.01
3.1 (1.2–7.9) P=0.01
–

0.83 (0.72–0.96)*
1.1 (0.9–1.3)
7.8 (0.01–125)
31 (5.2–185)**

0.87 (0.78–0.-96)*
1.1 (0.97–1.2)
8.2 (0.02–117)
8.3 (2.3–30.2)**

0.84 (0.75–0.93) P=0.002
1.1 (1.04–1.3) P=0.01
–
20.2 (3.9–103.2) P<0.001

0.9 (0.83–0.97) P=0.05
1.1 (1.01–1.26) P=0.05
–
6.1 (1.8–20.1) P=0.003

PPI: proton pump inhibitor; NSBB: non-selective beta-blocker; ALT: alanine transaminase; INR: international normalized ratio; MELD: Model for End-Stage Liver Disease; CLIF-SOFA: Chronic
Liver Failure Sequential Organ Failure Assessment; CTP: Child-Turcotte-Pugh; ACLF: acute-on-chronic liver failure. +Variables chosen for stepwise approach to Cox regression from univariate
analysis (TABLE 2); *P≤0.1; **P<0.01; ***HR per unity.

Other studies have validated the EASL-CLIF criteria and analyzed the prevalence of ACLF in some settings, all of which were
consistently lower than the one found in the present study (58%).
CANONIC study found a prevalence of 22.6%(15), a North-American study found prevalence of 26.4%(34) and in two other Brazilian
studies, one found a prevalence of 22.6%(35) and the other 35.3%(36).
ACLF Group presented higher 28-day mortality (65%) when
compared with DC patients (27.6%). CANONIC study described
a 28-day mortality of 33.9%, significantly lower than the reported
here for patients with SBP(15). Other two Brazilian studies reported
both mortality rates of 39% for ACLF patients(34-37). Since cirrhotic
patients with bacterial infections such as SBP are generally more
clinically compromised, a higher prevalence of ACLF and a higher
mortality in the sample of the presented study is to be expected.
This was demonstrated in a study developed by the North American
consortium for the study of end-stage liver disease (NACSELD),
which used the EASL-CLIF definition of ACLF to study its relations with infections. It has described that SBP was independently
associated with higher 28-day mortality when compared to other
infections(38). Also, patients with SBP have higher mortality in
the short and long term than other causes of acute decompensation(39-41).
A study by the EASL-CLIF consortium has specifically analyzed infections in ACLF patients. When a patient is admitted to
the ward with ACLF and SBP, 28-day mortality was 46.3%, while
90-day was 58.5%. When the patient developed SBP while in the
hospital, 28-day mortality was 45.5% and 90-day mortality was
59.1%(42). The present study had a higher mortality – 65% for 28-day
mortality and 67.5% for 90-day mortality for patients with both
ACLF and SBP in the admission.
The 365-day mortality rate in this study for DC patients was
55.2% and 80% for ACLF patients. This high long-term mortality
for SBP has been largely described. This is so relevant that the first

episode of SBP should prompt referral for liver transplantation
evaluation(6). The activation of cytokines and vasoactive hormones
and the alteration in circulatory function in advanced cirrhosis and
ascites without overt sepsis are similar to that seen in sepsis and
septic shock without cirrhosis, which results in a higher mortality
associated with bacterial infections in most studies(43).
In this study, besides the presence of ACLF and the values of
CLIF-SOFA score, other variables were also associated with mortality. Higher MELD scores were associated with lower survival,
which has been demonstrated by other studies(5,19,20,22). Previous
studies have also associated the use of PPI with mortality and
decompensation in cirrhotic patients(44), with a higher risk for the
development of SBP and adverse events(45-47). Nevertheless, two
other studies have not found the same association, suggesting that
such findings might be due to the retrospective nature of the other
studies(48-50). In the present study, the use of PPI was associated with
higher 28- and 90-day survival.
The timing of treatment and the appropriate choice of antibiotics is paramount in order to ensure higher survival in SBP
patients(51,52). Although, adjusting antibiotic spectrum to an isolated
pathogen was not possible in most cases in our study: the sensitivity
of the ascites fluid culture was 46.4%. The most common pathogen
causing SBP in our hospital is Escherichia coli (28.5%), although a
higher than usual local prevalence of Enterococcus sp. (23.8%) has
been previously described(53).
Kidney failure has been extensively associated with higher
mortality for SBP patients(54,55). Although in the univariate analysis
higher creatinine was associated with lower survival, this did not
translate into the multivariate analysis. The use of non-selective
beta-blocker has been shown in a previous study to improve survival
in ACLF patients(56). In the present study, it was associated with
higher survival in the univariate analysis, but not in the multivariate analysis.
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Active alcoholism is a well-described cause of ACLF due to the
possibility of causing alcoholic hepatitis(57). In the present study,
active alcoholism was independently associated with higher 28-day
mortality. Since the region of this study is a wine producing region,
we had expected a higher prevalence of alcohol-related cirrhosis
and active alcoholism, and this could be associated with the higher
incidence of ACLF and lower survival in this specific cohort when
compared to other studies regarding ACLF and infections. Also,
higher CLIF-SOFA values were associated with lower survival.
This has been already demonstrated in previous studies for other
causes of decompensation, such as alcoholic hepatitis and alcoholic
cirrhosis(58,59), extra-hepatic insults(36,60), acute variceal bleeding(61,62),
cirrhotic patients admitted to the intensive care unit(63), with hepatorenal syndrome(64) or SBP(65).
The largest drawback of the present study is the small sample
size. This prevented the study from demonstrating higher mortality stratified by each ACLF grade. Most studies in this subject
are multi-centric, which helps gather more data. Nevertheless,
the extensive data accumulated has allowed a deep study of the
population, providing us with a better understanding of the prognostication of SBP in cirrhotic patients from Brazil.
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Jacques ROC, Massignan LS, Winkler MS, Balbinot RS, Balbinot SS, Soldera J. Insuficiência hepática crônica agudizada está independentemente associada
com menor sobrevida em pacientes com peritonite bacteriana espontânea. Arq Gastroenterol. 2021;58(3):344-52.
RESUMO – Contexto – A peritonite bacteriana espontânea (PBE) é uma descompensação da cirrose com uma mortalidade intra-hospitalar de 20% a 40%.
Objetivo – O objetivo deste estudo é analisar se a definição de insuficiência hepática crônica agudizada (IHCA) como definido pelo consórcio EASL-CLIF é capaz de predizer mortalidade em pacientes cirróticos com PBE. Métodos – Coorte histórica conduzida em um hospital de ensino público
terciário. Foram obtidos dados de prontuários médicos de janeiro de 2009 até julho de 2016, buscando no banco de dados eletrônico do hospital por
todas as amostras de ascite coletadas no período. Prontuários eletrônicos e físicos foram analisados e os pacientes com mais de 18 anos com cirrose
e líquido de ascite compatível com PBE foram incluídos. Foram incluídos 69 pacientes. Escores específicos para o fígado foram calculados e a análise
de sobrevida de Kaplan-Meier foi utilizada para a análise univariada, e uma abordagem progressiva para a regressão logística de Cox foi usada para
a análise multivariada. Resultados – A mortalidade por todas as causas foi 44%, 56,5% e 74% para 28-, 90- e 365-dias, respectivamente. A prevalência
de IHCA foi de 58%. Desses, 65% grau 1, 17,5% grau 2 e 17,5% grau 3. Na análise multivariada, o uso de inibidores da bomba de prótons, alanina
transaminase menor que 40 U/L, hemoglobina acima de 9 g/dL, ausência de IHCA e menores valores dos escores CLIF-SOFA e MELD foram
independentemente associados com maior sobrevida para ambos intervalos de 28- e 90-dias. Conclusão – A presença de IHCA e maiores valores de
CLIF-SOFA foram independentemente associados em maior mortalidade para pacientes cirróticos admitidos por PBE no intervalo de 28- e 90-dias.
Palavras-chave – Cirrose hepática; peritonite bacteriana espontânea; doença hepática em estágio terminal; escores de disfunção hepática; prognóstico;
insuficiência hepática crônica agudizada.
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ABSTRACT – Background – The Prex2 protein is a member of the Rac family proteins that belongs to small G proteins with a critical role in cell migration, cell proliferation, and apoptosis through its effects on PI3K cell signaling pathway and phosphatase activity of PTEN protein. The effect of
PREX2 gene expression has been shown in some cancer cells. A survey of PREX2 gene expression in gastric antral epithelial cells of gastric cancer
patients with Helicobacter pylori various genotypes infection can conduct to better understanding H. pylori infection’s carcinogenesis. Methods – In a
case-control study, PREX2 gene expression was evaluated in gastric antral biopsy samples on four groups of patients referred to Sanandaj hospitals,
including gastritis with (n=23) and without (n=27) H. pylori infection and gastric cancer with (n=21) and without (n=32) H. pylori infection. Each
gastric biopsy sample’s total RNA was extracted and cDNA synthesized by using Kits (Takara Company). The PREX2 gene expression was measured using the relative quantitative real-time RT-PCR method and ΔΔCt formula. Results – The PREX2 gene expression increased in gastric antral
biopsy samples of gastritis and gastric cancer patients with H. pylori infection (case groups) than patients without H. pylori infection (control groups)
2.38 and 2.27 times, respectively. The patients with H. pylori vacA s1m1 and sabB genotypes infection showed a significant increase of PREX2 gene
expression in gastric cancer antral epithelial cells. Conclusion – H. pylori vacA s1m1 and sabB genotypes have the positive correlations with PREX2
gene expression in gastric antral epithelial cells of gastritis and gastric cancer patients.
Keywords – Gastritis; gastric cancer; PREX2; Helicobacter pylori; virulence genes; real-time RT-PCR.

INTRODUCTION

Helicobacter pylori is the most common cause of human
chronic bacterial infection with a high global prevalence(1). On
average, since past until now, H. pylori has infected over half
of the world’s population and causes various stomach diseases,
including gastritis, peptic ulcers, and gastric cancer(1). 15% of the
people with H. pylori’s chronic active infection progress to gastric
cancer(2). The prevalence of H. pylori infection and gastric cancer
in countries wordwide has been reported differently(2). The rate of
H. pylori infection and gastric cancer prevalences are high in Iran,
a country in the Middle East, and have been reported up to 69%
and 1% of the total Iranian population, respectively(2). Concerning
H. pylori complicated interaction with the gastric antral epithelial
cells, knowing the cellular and molecular mechanisms of the H.
pylori long-term survival in the human stomach and causing cancer
are still the most controversial issues(3,4).
H. pylori has a dozen virulence factors, including toxins, enzymes, and adhesins, that mediate bacterial pathogenesis(5). The
VacA (vacuolating cytotoxin A) and CagA proteins are the H. pylori
main secretory virulence factor(5). Numerous studies show that
the cagA gene, located in the H. pylori cag pathogenicity islands,
codes a pathogenicity critical determining factor, mainly involved
in gastric epithelial cell damage, including tumorigenesis(6,7). The
VacA triggers apoptosis’s internal pathway in gastric epithelial cells
by releasing cytochrome C from the mitochondria(8,9). The previous

studies have shown antagonistic effects between VacA toxin and
cagA protein effects through host cell proliferation changes(10).
H. pylori adhesin agents involve a wide range of bacterial surface
proteins, including HopQ, HopS (BabA), HopC (AlpA), HopH
(OipA), HopP (SabA), HopZ that bind the bacterium to the host
cell(11,12). An exciting aspect of the H. pylori infection is a persistent
and long-term infection in interaction with the host mucosal immune system through regulating and altering its adhesin proteins’
expression(11,13). As a case in point, the interaction of SabA protein
and its ligand increases H. pylori colonization(14). SabB protein, another sab allele, is a homolog of SabA protein that its inactivation
is associated with the duodenal ulcer but not the gastric ulcers(15).
H. pylori triggers a set of cell signalings, ultimately cause
pathogenesis by changing the host cell skeleton and the expression of proinflammatory genes(9,16-18). A complicated network of
intermediate molecules has been identified as the gastric epithelial
cells messengers that involve response to H. pylori infection(16). Prex
(phosphatidylinositol-3,4,5-trisphosphate dependent Rac exchange
factor) proteins belong to the large family of GEFs (guanine nucleotide exchange factors) that regulate the Rho/Rac family of GTPs
that control cell signaling using the phosphatidylinositol 3-kinase
(PI3K) pathway(19). The PREX2 gene is located on chromosome 8
(8q13.2) in cancer and metastasis locus that its genes control cell
proliferation and cell migration(19). The previous studies show that
Prex proteins are involved in several neoplasms’ physiology(20-24).
Considering the high prevalence of gastric cancer and H. pylori

Declared conflict of interest of all authors: none
Disclosure of funding: no funding received
1
Liver and Digestive Research Center, Research Institute for Health Development, Kurdistan University of Medical Sciences, Sanandaj, Iran. 2 Department of Microbiology, Faculty of Medicine,
Kurdistan University of Medical Sciences, Sanandaj, Iran. 3 Student Research Committee, Kurdistan University of Medical Sciences, Sanandaj, Iran.
Corresponding author: Manouchehr Ahmadi Hedayati. E-mail: manuchehr.Ahmadi@muk.ac.ir and manuchehr.ahmadi@muk.ac.ir

Arq Gastroenterol • 2021. v. 58 nº 3 jul/set • 353

Hedayati MA, Ahmadi S ,Servatyari K ,Sheikhesmaeili F.
PREX2 gene’s expression in gastric antral epithelial cells of patients with H. pylori infection

infection in Kurdistan province, located in the West of Iran, and
the known role of the PREX2 gene in regulating cell proliferation,
the survey PREX2 gene expression in gastric antral epithelial cells
of gastric cancer patients with H. pylori infection can shed more
light on the H. pylori carcinogenesis.
METHODS

A case-control study was designed using Cochran’s sampling
formula and gastric carcinoma patients’ prevalence in Sanandaj
city(25,26). 53 gastric carcinoma patients and 50 gastritis patients were
introduced to the study, including 21 and 23 gastritis and gastric
carcinoma patients with H. pylori infection as the case groups. The
patients without H. pylori infection were considered as the control
groups. After diagnosing diseases by a gastroenterologist, the
patient selection was made by a sequential and available method.
Patients treated with antibiotics, alcohol, and tobacco consumption
was excluded from the study. After receiving patients’ consents and
observing medical ethics, demographic characteristics, including
age, sex, and geographic locations, were registered in the questionnaires. Diagnosis of H. pylori active infection was performed using
the urease breath test. A gastric antral epithelial cell specimen was
collected from each patient referred to Tohid and Shahid Ghazi
hospitals of Sanandaj city for 18 months from September 2018 to
March 2019. The gastric antral epithelial cells biopsy specimen of
each patient was dropped in 1cc RNALater solutions vials (Roche
Co.). The biopsy specimens were transferred to the Department
of Microbiology research laboratory, Kurdistan University of
Medical Sciences.
The H. pylori virulence and PREX2 gene primers were designed by primer 3 online software (TABLE 1 and 2). For each
gastric antral biopsy sample, total RNA was extracted. H. pylori
virulence and PREX2 genes cDNAs were synthesized using the
Takara kits. The PCR method was used with vacA s2 genes’ specific

primers to confirm H. pylori cDNAs. After sequencing, the vacA
s2 PCR product was registered in GenBank with accession number
MK642592.1. The H. pylori virulence genes cDNAs profile was
detected using specific primers and the Gradient Thermocycler
PCR method (Biorad company, Germany). PCR master mix for
each sample was included buffer 10X (2.5 microlitre), DNA Taq
polymerase 5 U/microliter (0.25 microlitre), dNTPs 10 mM (0.5
microlitre), MgCl2 50 mM (1 microlitre), cDNA (2 microlitre),
forward and reverse specific primers 10 picoliter (each one 0.5 microlitre) and RNase-free water (17.75 microlitre) in final volume 25
microlitre. The thermal cycling PCR steps were involved an initial
denaturation at 94°C for 5 minutes, a denaturation at 94°C for 30
seconds, a primer annealing for 45 seconds (primers temperatures
have been shown in TABLE 1), an extension at 72°C for 45 seconds,
and a final extension at 72°C for 5 minutes.
The PREX2 and GAPDH (reference gene) genes’ expression
in gastric antral biopsy samples of gastritis and gastric carcinoma
patients with and without H. pylori infection were evaluated by the
Corbett real-time PCR machine (rotor gene 6000 software) and
Takara kit (One Step PrimeScriptTM RT-PCR) based on manufactures. Real-time PCR master mix was included buffer 10X (2.5
microlitre), DNA Taq polymerase 5 U/microliter (0.25 microlitre),
dNTPs 10 mM (0.5 microlitre), MgCl2 50 mM (1 microlitre), cDNA
(2 microlitre), forward and reverse specific primers 10 picolitre
(each one 0.5 microlitre), RNase-free water (11.75 microlitre) and
SYBR Green 1 microlitre in final volume 20 microlitre. The PCR
Thermocycler machine program was involved an initial denaturation at 94°C for 5 minutes, a denaturation at 94°C for 30 seconds, a
primer annealing for 45 seconds (the temperatures have been shown
in TABLE 2), an extension at 72°C for 45 seconds, and a final extension at 72°C for 5 minutes. The denaturation through extension
step was repeated for 30-35 cycles. Fold changes of PREX2 gene’s
expression in case and control groups were determined using the
comparative real-time RT-PCR method and ΔΔCt formula(27-29).

TABLE 1. The forward and reverse specific primers of H. pylori virulence genes with significant effects on PREX2 gene expression in patients’ gastric
antral epithelial cells.
Specific primers

Sequence

Anealing (°C)

product length (bp)

Ref

vacA s1/s2 F
vacA s1/s2 R

ATGGAAATACAACAAACACAC
CTGCTTGAATGCGCCAAAC

55

259/286

Atherton et al.(9)

vacA m1/m2 F
vacA m1/m2 R

TGGATAGTGCGACTGGGTTT
TCCATGCGGTTGTTGTTGTT

54

205/220

this study

sabA F
sabA R

TCTCTCGCTTGCGGTATCAT
AGCTCAATGTTGTTGGCGTT

56

204

this study

sabB F
sabB R

GCATTCAAACGGCGAACAAC
TCCTGTGCAGTTCCCATCTT

56

248

this study

Sequence (5’->3’)

Anealing (°C)

product length (bp)

Ref

PREX2

F: CACCCCGAACCTAATGCTCA
R: TCTGTGTTCTTCCGTCCTCC

59

191

this study

GAPDH

F: GAAGGTGAAGGTCGGAGTCAAC
F: CAGAGTTAAAAGCAGCCCTGGT

59

71

this study

TABLE 2. Forward and reverse specific primers PREX2.
Specific primers
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Statistics
First, the relationship between patients’ qualitative demogra
phic variables was examined by chi-square tests, including Fisher’s
exact(26). To evaluate statistical relationships between H. pylori
virulence genes cDNA and the PREX2 gene expression, the Pearson
and Spearman tests were used to measure normal and abnormal
distributions of the PREX2 gene ΔΔCt, respectively(26). The statistical relationships between H. pylori infection and patients groups
were evaluated using Mann-Whitney and Kruskal-Wallis tests.
Similarly, the statistical relationship between PREX2 gene expression and H. pylori virulence genes subgroups were investigated(26).

gastric cancer increased with age, so that the highest incidence of
gastric cancer was in the age group of 76 to 85 years and the lowest
incidence was in the age group of 18 to 30 years (P=0.000). In our
study, no statistically significant relationship was observed between
clinical outcomes and H. pylori infections (P=0.513). Our results
showed no significant correlations between H. pylori infection and
patients’ demographic data (TABLE 4).
TABLE 5 shows the correlations between PREX2 gene expression and demographic data of patients. PREX2 gene expression
showed a statistically significant difference between men and women
(P=0.036). Also, the expression of the PREX2 gene in gastric antral
epithelial cells of patients with H. pylori infection was twice as high
as cells without H.pylori infection (P=0.016). The Kruskal-Wallis
statistical test results in TABLE 6 show no statistical relationship
between H. pylori virulence genes cDNA subtypes with PREX2
gene expression in gastric antral epithelial cells (P>0.05). The
results of H. pylori genotypes showed an increase in PREX2 gene
expression in gastric antral epithelial cells of individuals infected
with vacA s1m1 and sabB H. pylori genotypes infection (TABLE 7).

RESULTS

This study’s results included statistically significant correlations
related to demographics and gene expression in patients’ cells. Concerning patients’ demographics, gender and aging were associated
with the incidence of gastric cancer. TABLE 3 shows a significant
relationship between gastric cancer incidence among men in the
Kurdistan province (P=0.024). As expected, the incidence of

TABLE 3. Demographic characteristics of patients and correlation of demographic variables.
Gastritis

Gastric cancer

Total

P-value

H. pylori infection (positive/negative)

23/27

21/32

44/59

0.513

Sex (male/female)

24/26

37/16

50/53

0.024

10/18/17/5/0

0/1/14/29/9

10/19/31/34/9

0.000

Age group (18–30/31–45/46–60/61–75/76–80)

TABLE 4. Demographic characteristics of patients with H. pylori infection.
Sex (n)

H. pylori infection (n: 103)

Age group (n)

Male

Female

18–30

31–45

46–60

61–75

76–85

H. pylori infection (positive)

28

16

2

11

14

16

1

H. pylori infection (negative)

33

26

8

8

17

18

8

Total

61

42

10

19

31

44

9

TABLE 5. Correlation of PREX2 gene expression in gastric antral epithelial cells of gastritis and gastric cancer patients with patients’ demographic
characteristics.
Sex

Age group

Disease

H. pylori infection

Gastric cancer area

Tumor grade

PREX2 correlation

0.207

-0.049

-.0.104

-0.239

-0.002

0.202

P-value

0.036

0.620

0.269

0.016

0.991

0.146

TABLE 6. Correlation between PREX2 gene expression in gastric antral epithelial cells of gastritis and gastric cancer patients with H. pylori virulence
genes using Spearman test.
vacA s1m1/
s1m2

cagA

cagAEPEAYC

cagT

cagY

cagE

PREX2
correlation

0.378

-0.096

-0.152

-0.154

-0.199

P-value

0.013

0.533

0.336

0.318

0.196

sabA/B babA2/B hopQI/II alpA/B

oipA

iceA1/2

-0.153

-0.477

-0.147

0.065

0.133

0.043

0.027

0.321

0.015

0.341

0.675

0.390

0.784

0.862
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TABLE 7. Analysis of the relationship between sex, H. pylori infection, expression of vacA and sab genes of H. pylori variables with the expression of
PREX2 gene in gastric antral epithelial cells of gastritis and gastric cancer patients with and without H. pylori infection using Mann-Wittny test. Gene
expression changes in different subtypes were calculated using the ΔΔCt formula.
N
Mean rank
Z
P-value
Mean ΔCt prex2
Fold change
Male
61
46.89
8.7078
Sex
-2.094
0.036
1.39
Female
42
59.43
9.1843
H. pylori infection

vacA

SabA/B

Positive
Negative

44
59

43.76
58.14

-2.417

0.016

8.3275
9.3307

2.00

s1m1
s2m2

19
25

17.00
26.68

-2.477

0.013

7.5536
8.9157

2.57

Negative
sabB
sabA
sabB

12
11
17
11

15.17
8.55
17.53
9.82

-2.339
–
–
-2.423

0.000
–
–
0.007

9.1438
6.6775
7.2796
6.6775

5.52
–
–
3.64

DISCUSSION

The results of the present study show a significant relationship
between gastric cancer and gender and age group. In previous studies, the prevalence of this kind of cancer was higher in men(2,30). The
results of a review study by Forman et al. showed that the cases
of gastric cancer in the age group of 60–80 years, and men were
twice as high as women(1). Although H. pylori is the main cause of
gastric cancer and gastritis, the present study results showed no
significant relationship between gastric cancer and gastritis with
active H. pylori infection.
Based on previous studies’ results, increased expression of the
PREX2 gene has an essential role in cancer and can be a biomarker
in diagnosis and prognosis trends(20-24). Although our results showed
that the expression of the PREX2 gene is increased in patients with
grade 2 gastric cancer, there was no statistically significant relationship between tumor grade and expression of the PREX2 gene (data
has not shown). Prex2 plays a vital role in regulating Wnt/β-catenin
signaling in GC cells so that inhibition of Prex2 inhibits Wnt/βcatenin signaling in gastric cancer(21,22). In the current study, the
relationship between PREX2 gene expression and age and sex of
patients was investigated, but no significant relationship was observed. However, the expression of the PREX2 gene in people with
gastritis and H. pylori infection is 2.38 times higher than in people
with gastritis without H. pylori infection, that is supporting result to
relevant previous studies on bacterium’s role in cell cycle interference,
apoptosis, and gastric epithelial cell proliferation. On the other hand,
increasing of the an increasing of PREX2 gene expression by 2.27
times in cancer samples with H. pylori infection compared to cancer
samples without H. pylori infection can support the role of H. pylori
infection in increasing of the PREX2 gene expression.
H. pylori infection increases the expression of PRDX2 by increasing NF-κB activity(31). The study by Wang et al. shows that PRDX2
protects DNA damage and cell death against H. pylori oxidative
stress and promotes gastric cancer(31). A study by He et al. in 2016
showed that the PREX2 gene upregulation leads to the proliferation
and migration of hepatocellular carcinoma cells via PTEN-AKT
signaling and the PREX2 gene had increased in transcriptional
and protein levels compared to expected(22). A study by Li et al. in

356 • Arq Gastroenterol • 2021. v. 58 nº 3 jul/set

2017 showed that the function of the PREX2 gene in hepatocellular
carcinoma is high in 54.9% of carcinoma specimens, and Its mRNA
level was high in tumor tissues and adjacent tumors(23). A study by
Yang et al. in 2016 on examining the PREX2 gene’s characterization
showed the proliferation, invasion, and cell migration in pancreatic
cancer controlled by the PI3K signal pathway(20). Their study showed
that repeated expression levels of PREX2 in cancer patients showed
a sharp increase compared to normal tissues(20). Berger et al. also
reported recurrent mutagens of the PREX2 gene in a 2012 study of
squamous cell carcinoma genome sequencing(19). They showed that
the expression of various mutagens derived from the PREX2 gene
facilitated cancerous tumors’ formation and involved the progression
and severity of cancer and the proliferation of associated cells(19).
H. pylori active infection causes inflammation, which is a early
stage the tumor begins(32,5,7). H. pylori activate multiple cellular
pathways in epithelial cells including Gsk3B, PI3K/AKT, NF_kB,
MAPK, and Wnt/B_Catenin, which produce inflammatory cytokines, alter cell proliferation, differentiation, and cell apoptosis,
which eventually leads to cellular apoptosis. Become cancerous(7).
According to our study results, the cDNA of Helicobacter pylori
vacA and sabB genes concludes the expression of the PREX2 gene
in gastric antral epithelial cells. The previous studies concluded that
the intensity of vacA and cagA genes’ expression in H. pylori was
consistent with gastritis severity in patients(6,10).
Various studies have shown that sabB gene concludes more
expression in inflamed tissues than in healthy tissues and will cause
pathogenesis(13,15). On the other hand, the sabB gene’s off-status is
associated with duodenal ulcers but is not associated with gastric
ulcers, and SabB is less common in cancers and lymphomas(13). During H. pylori infection, the amount of Sab glycoprotein is strongly
associated with the extent of tissue damage, which is consistent
with our study’s results(13). Jonge and et al. in 2004 have reported a
significant relationship between gastritis and duodenal ulcer with
SabB protein expression; an odds ratio of less than one with the
significant predictive value for duodenal ulcer(15). In contrast, SabA
status is associated with intestinal metaplasia and gastric cancer
but is negatively associated with duodenal ulcers(14). According to
previous studies, it can be concluded that the expression of the
sabB gene in the stomach of patients with gastritis and gastric
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cancer infected with H. pylori infection increases the expression
of the PREX2 gene of gastric epithelial cells, which is consistent
with the results of our studies(13,15).
In conclusion, H. pylori increases tumorigenesis in gastric epithelial cells through increasing PREX2 gene expression.
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RESUMO – Contexto – A proteína Prex2 é membro das proteínas da família Rac que pertencem a pequenas proteínas G com um papel crítico na migração
celular, na proliferação celular e na apoptose através de seus efeitos na via de sinalização celular PI3K e atividade fosfatase da proteína PTEN. O efeito
da expressão genética PREX2 tem sido mostrada em algumas células cancerosas. Um levantamento da expressão genética PREX2 em células epiteliais
antrais gástricas de pacientes infectados com vários genótipos de Helicobacter pylori pode conduzir a um melhor entendimento da carcinogênese da
infecção por H. pylori. Métodos – Em estudo de caso-controle, a expressão genética PREX2 foi avaliada em amostras de biópsia antral gástrica em
quatro grupos de pacientes encaminhados aos hospitais de Sanandaj, incluindo gastrite com (n=23) e sem (n=27) infecção por H. pylori e de câncer
gástrico com (n=21) e sem (n=32) infecção por H. pylori. O RNA total de cada amostra de biópsia gástrica foi extraído e cDNA sintetizado por meio
de kits (Takara Company). A expressão genética PREX2 foi medida utilizando-se o método RT-PCR em tempo real quantitativo relativo e a fórmula
ΔΔCt. Resultados – A expressão genética PREX2 aumentou em amostras de biópsia antral gástrica de pacientes com gastrite e câncer gástrico com
infecção por H. pylori (grupos de casos) em relação aos sem infecção por H. pylori (grupos de controle) 2,38 e 2,27 vezes, respectivamente. Os pacientes
com infecção por genótipos H. pylori vacA s1m1 e sabB apresentaram um aumento significativo da expressão genética PREX2 em células epiteliais
antrais de câncer gástrico. Conclusão – Os genótipos H. pylori vacA s1m1 e sabB têm correlações positivas com a expressão genética PREX2 em células
epiteliais antrais gástricas de pacientes com câncer gástrico e gastrites.
Palavras-chave – Gastrite; câncer gástrico; PREX2; Helicobacter pylori; genes de virulência; RT-PCR em tempo real.
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ABSTRACT – Background – The gold standard test for colorectal cancer screening the colonoscopy. Although this is the test of choice, colonoscopy misses
a significant number of lesions, mainly in the proximal colon. With the purpose of reducing the number of lesions missed, new techniques have been
studied, amongst them, retroflexed view in the right side of the colon and the second direct forward view. Objective – Assessing the safety of the retroview
in the proximal colon (cecum and ascending colon), its impact on the detection of lesions in the proximal colon and its advantage over the double right
forward view using adenoma detection rate and adenoma miss rate. Methods – Three hundred and ninety-three patients who came to Hospital Mater Dei
to undergo colonoscopy from March to July 2017, prospectively. Out of these, 372 were included in the study based on the following exclusion criteria:
being under 18 years of age, inadequate bowel preparations (Boston scale <7), history of colectomy, inflammatory bowel disease or polypoid diseases.
First, an endoscopist inserted the colonoscope into the cecum and examine the cecum and the ascending colon with a forward view twice. In the third
insertion into the cecum, retroflexed view was performed, cecal mucosa was examined until the hepatic flexure in search of polyps missed on forward view.
All lesions found were resected and sent for histological analysis. Results – In 334 (89.8%) patients, retroflexed view was performed successfully, 65.8%
of failures were attributed to the loops of the device which prevented the maneuver. The direct view identified 175 polyps in the proximal colon in 102
people. Retroflexed view detected 26 polyps missed by the direct view in 24 (6.5%) people, with a missing rate of 12.9% in the test with only the forward
view. Out of the 26 polyps found in retroview, 21 (80.76%) were adenomas, one of them with a high-grade dysplasia. Eleven patients had polyps seen only
in retroflexed view. Retroview has increased the polyp detection rate from 27.41% to 31.72% and the adenoma detection rate from 21.77% to 25%. The
adenoma miss rate by the double direct view was 12.8%. Without the retroview, one polyp in every 13.91 colonoscopies would be missed (number needed
to treat – NNT=13.91). There was no adverse event. Conclusion – The retroflexed view technique in the proximal colon was shown to be safe, fast and
feasible in most cases. It increased the adenoma detection rate and was shown to be advantageous in this study wit benefit beyond the double direct view.
Keywords – Polyp detection; CCR screening; retroflexed view; increased ADR; double direct forward view.

INTRODUCTION

Colonoscopy is regarded as the methodology of choice for
colorectal cancer (CRC) screening. Studies show that polypectomy
may prevent over 80% of cases of colorectal cancer(1-3), despite
missing up to 22–28% of polyps and 20–24% of adenomas(4-7). This
missing of lesions may be explained by several factors: inadequate
bowel preparation, the endoscopic technique used, cecal intubation
rate and the withdrawal time of the device(6). In the right colon, the
effectiveness of the colonoscopy is lower than in the left colon(1,7,8,9)
due to the impaired visualization of the proximal haustral folds, in
the ileocecal valve and in the flexures(6). Furthermore, the preparation
in these areas is usually worse and there is a greater technical difficulty(7-9). In order to improve the screening, new techniques have been
studied, such as rectal and right-sided colon retroflexed view(1,10,11)
and the second forward view of the right side. The technique of

rectal retroflexed view has been proven safe and increases the polyp
detection(7,12). The technique of right-sided colon retroflexed view and
the second forward view have shown to be effective and increased
the polyp detection(13), but there are few studies directly comparing
these two techniques and none of them has shown the superiority of
one of them(14). Our study has evaluated the safety and the impact of
retroview in the right side of the colon, in addition to its advantage
after the double direct forward view had been shown by the adenoma
miss rate (AMR) of the latter technique.
METHODS

A prospective, cross-sectional, observational and analytical
study was conducted to assess patients who sought Hospital Mater Dei to undergo a colonoscopy between March and July 2017.
The sample calculation used for the study was the simple random
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sample, in which all elements have the same probability of being
selected. Parameters used were as follows: confidence interval of
95%, sample error of 5% and sample power of 80%. And by using
the formula (FIGURE 1), the sample size required was 385 cases.
Thus, 393 patients were assessed. Exclusion criteria were: patients
were less than 18 years old, those with a bowel preparation of
less than seven in the Boston scale(15), those patients previously
submitted to right-sided colon resection, and those with inflammatory bowel disease or polyp syndromes. The research project
was registered in the Brasil platform, submitted and approved
by the CEP (National Research Ethics Committee – CAAE:
66462917.6.0000.5128) and the Research Ethics Committee of
Hospital Mater Dei. No informed consent was collected since it
was an observational non-intervencionist study.

n=

N.Z2.p.(1 – p)
Z2.p.(1 – p) + e2.(N – 1)

FIGURE 2. Polypectomy in retroflection.
TABLE 1. Polyp detection in direct view and in retroflexed view.

FIGURE 1. Formula of sample calculation.
n: sample calculated; N: population; Z: standardized variable associated with the confidence
level; p: true probability of the event; e: sampling error.

Colonoscopy was performed with sedation and accompanied
by an anesthetist. The group of endoscopists is formed by eight
expert endoscopists with an experience of over 2000 colonoscopies and two trainee colonoscopists accompanied by one of the
expert endoscopists. The colonoscopes used were Fujinon EC
530 and EC 500.
First, the endoscopist inserted the colonoscope into the cecum.
In this topography, ileocecal valve, appendix orifice and the fusion
of tapeworms are seen. After a cautious inspection of the cecum,
the colonoscope was withdrawn and the mucosa was carefully
examined. Any lesion or polyp found was withdrawn and sent to
anatomopathological analysis. After reaching the hepatic flexure,
the device was reinserted into the cecum and the mucosa exam was
repeated in forward view until the hepatic flexure. After the mucosa
exam in forward view was carried out twice, the retroflexed view
was performed. The retroflexed view technique was performed
with an adjusted device in the ascending colon, with the ‘right’
and ‘up’ commands. After obtaining the retroflexed view image,
the ascending colon was analyzed up to the hepatic angle in search
of missed polyps. The polyps found in retroflection were removed
by conventional polypectomy techniques, by using biopsy forceps
(1 to 4 mm) or snare (when greater than 5 mm) and sent to anatomopathological analysis (FIGURE 2).
The following variables were evaluated: a successful retroview,
its complications, the number of polyps found, their size and
histology. Adenoma detection rate (ADR) with direct view, ADR
with retroflexed view and AMR with a second forward direct view
(TABLE 1) were calculated.
RESULTS

From March to July, 2017, 393 patients were assessed. After
selecting the patients, 21 of them were excluded according to the
following criteria: those with an inadequate bowel preparation
according to the Boston scale <7 (9), those who had previously
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Number of polyps
Polyp detection rate
Increase in polyp
detection rate
Number of adenoma
Adenoma detection
rate

Forward view

Retroflexed view

175

26

27.41%

6.45%

From 27.41% to 31.72% difference of 4.31%
(CI95% 10.49–27.14) P<0.001
143

21

21.77%

5.37%

Increase in adenoma from 21.77% to 25.00% difference of 3.23%
detection rate
(CI95% 13.94–42.20)
AMR
Adenoma miss rate

12.80%

Size
0–5 mm

112 (64.0%)

18 (69.2%)

6–10 mm

47 (26.9%)

7 (26.9%)

>10 mm

16 (9.1%)

1 (3.9%)

Cecum

37 (21.1%)

0 (0.0%)

Ascending colon

138 (78.9%)

26 (100.0%)

143 (81.7%)

21 (80.8%)

Hyperplastic

12 (6.9%)

4 (15.4%)

Serrated

17 (9.7%)

0 (0.0%)

Others

3 (1.7%)

1 (3.8%)

Site

Histology
Adenoma

AMR: adenoma miss rate.
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undergone colon resection (7), inflammatory bowel disease or polypoid diseases (4) and others (1). Three hundred and seventy-two
patients (over 18 years old) were included in the study. Retroflexed
view was performed successfully in 334 (89.8%) patients. Regarding
the 38 number of failures, loop formation was the main cause for
not performing the retroview (25 patients – 65.8%). In 5 (13.2%)
patients there was a technical difficulty and the others (21.1%) were
classified as other reasons.
Direct view, in both assessments, identified 175 polyps in the
proximal colon in 102 people. Out of these polyps, 143 (81.71%)
were adenomas, 17 (9.71%) serrated lesions and 15 (8.57%) hyperplastic (TABLE 1). Most polyps found in direct view (112/64%)
measured from 0 mm to 5 mm, 47 (26.9%) from 6 mm to 10 mm
and 16 (9.1%) >10 mm.
Retroflexed view in the right-sided colon detected 26 additional
polyps (FIGURE 3), which were missed by the double direct view
in 24 (6.5%) people. Eight patients had polyps both in direct view
and in retroview, 16 other patients had polyps only in retroview,
which had been missed in direct view. Out of these patients, 11 did
not have any other colorectal polyp besides those seen only in retroflexed view. Polyp detection rate in retroflexed view was calculated
by the number of patients with polyps in retroflexed view divided
by the total number of patients included (6.45%). Per-polyp miss
rate only in forward view was calculated by the number of polyps
in retroflexed view divided by the total number of polyps (12.9%)
(CI95% 4.32 –19.21%). Out of the 26 polyps found in retroview, 21
(80.76%) were adenomas, one of them with high-grade dysplasia
and the others had a low-grade dysplasia, 18 (69.2%) adenomas
measured from 0 mm–5 mm, 7 (26.9%) 6 mm–10 mm and 1 (3.9%)
>10 mm. Retroview increased the polyp detection rate in the rightsided colon (number of patients with polyps only in retroflexed
view + number of patient with polyp in direct view/total number
of patients included) from 27.41% to 31.72% (CI95%, 10.49–27.14
P<0.001). The ADR in direct view was calculated by the number
of patients with adenomas in forward view divided by the number
of patients included (21.77%). The ADR in retroflexed view was
calculated by the number of patients with adenoma in retroflexed
view divided by the total number of patients (5.37%). Adenoma
detection rate with retroflexed view (number of patients with
adenomas detected only in retroflexed view + number of patients

FIGURE 3. Polyp in retroflection.

with adenomas in direct view/total number of patients included)
increased from 21.77% to 25% (CI95%, 13.94–42.20 P<0.001).
Adenoma miss rate was calculated by the number of adenomas
detected in retroflexed view divided by the number of adenomas
found (12.8%). If the retroview were not performed, one polyp in
every 13.91 colonoscopies would be missed (number of patients
undergoing retroflexed view/number of patients with polyp in
retroflexed view = NNT=13.91). No adverse event was seen associated with the retroview.
DISCUSSION

Our study was based on seven large studies published in the
literature about this subject(1,6-8,14-17). All of these studies have shown
successful retroflexed view in most cases, increase in polyp detection
with retroflexed view and no adverse event was seen (TABLE 2). We
question why this technique has not been adopted by all services.
This is due to the lack of randomized studies and of the analyses
of ADR and AMR endorsing this recommendation.
The first study was conducted by Rex(16) in 2004 with a randomized controlled study of 100 patients. The result showed an
increase in the detection in the reassessment, but the retroflexed
view did not prevail when compared to the second assessment in
direct view. This group supported an analogy of the medial wall
of the ascending colon with the gastric fundus where the gastric
fundus may hide a large lesion from the forward view. Thus, the
gastric retroflexed view is recommended. Since it is not usual, a
larger group should be studied to show it. Therefore, the group
returned(8) in 2011 with an observational study, but with a larger
group of over 1000 patients. This second study showed that the
retroflexed view is safe and efficient. However, there was no direct
comparison with the second forward view.
In 2015, three studies were published. One of them(6) was
interrupted due to the publication of the other two, a multicenter
observational study and a randomized controlled study. The multicenter study was conducted by Chandran(1) who assessed 1351
patients and showed an increase in the detection of polyps in
right-sided colon with retroflexed view, but with a slight increased
ADR. The randomized study was conducted by Kushnir(17) who
evaluated the second view and the retroflexed view in the right-sided
colon, but it did not directly compare them. It showed an increased
detection with the employment of both techniques, however, there
is no comparison to evaluate which one prevails. In our point of
view, a technique does not exclude the other. A second view should
be performed in the right-sided colon in order to increase polyp
detection in forward view. There is still a doubt if there would be
an increase in polyp detection if retroflexed view was added after
the second view, in addition to both views.
In 2016, Lee(7) conducted another observational study of 1020
patients with two assessments in direct view before retroflexed view.
Even after two meticulous inspections, polyps were still missed
and they were only seen in retroflexed view. However, they did not
confirm this conclusion by showing the ADR, the AMR and the
difference statistical difference of including retroflexed view.
Our study aimed to add to the study of Lee(7) with this statistical basis. In our study, we have also searched for polyps in double
direct view before performing the retroflexed view. Our aim was
to reduce the confounding factor found in the two outcomes of
the studies conducted by Rex(16) and Kushinir(17) who questioned
the increase of retroflexed view as an increase by the second view.
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TABLE 2. Comparison among five studies with retroflexed view and our current study.
Rex et al.(8)

Chandran
et al.(1)

Kushinir
et al.(17)

Triantafyllou
et al.(6)

Lee et al.(7)

Our results

Year

2011

2015

2015

2015

2017

2017

Study

Prospective
controlled
study

Prospective
controlled
study

Randomized
controlled
trial

Prospective
controlled
study

Prospective
controlled
study

Prospective
controlled
study

Participants

1000

1351

850

674

1020

393

Rate de success in retroflexed view

94.4%

95.9%

93.5%

92%

82.4%

89.8%

NA

(26.4–24.64)
= 1.78%

(47–46) = 1%

NA

NA

(25–21.77) =
3.23%

9.8%

NA

7.5%

5.1%

4.9%

12.8%

0

0

0

0

0

0

Author

Increase in the ADR with retroflexed view
(ADR retroflexed – ADR forward)
Adenoma miss rate (AMR)
Adverse events

ADR: adenoma detection rate; AMR: adenoma miss rate; NA: not available.

Our group supports the view that the retroflexed view goes beyond
the addition of one more view, it is able to see blind spots from the
forward view. These blind spots are located in the proximal aspect
of haustral folds, in the ileocecal valve and in hepatic and splenic
flexures. Our study innovates by comparing the double forward view
and the retroflexed view in right-sided colon by using ADR and
AMR. This was envisioned by the review of the current literature of
Desai(14) whose results showed that there is no statistically significant
difference in terms of AMR from an exam after the second direct
view when compared to retroflexed view.
Further studies are recommended to divide two direct view in
order to verify the increase in detection through a second view and
also to add the retroflexed view at a third moment. The AMR is
obtained through a forward view regarding the double direct view
and the retroflexed view.
Our sample consisted of 393 patients and was considered
adequate with power eight, confidence interval 95% and sample error 5%. Three hundred and seventy-two patients were
seen during colonoscopy at a private healthcare service. Out of
these, 334 underwent a successful retroflexed view and 26 additional polyps were found. The polyp miss rate was 12.9% (CI95%
4.32%–19.21%).
Retroflexed view was achieved in most cases (89.9%) being
performed by expert endoscopists and trainees under supervision
of a preceptor. This technique was shown to be easy and safe, since
there was no adverse event.
Twenty-six missed polyps were found through direct view with
a polyp miss rate of 12.9%. Retroview increased the polyp detection rate in the right-sided colon from 27.41% to 31.72% (CI95%,
10.49–27.14 P<0.001). This is statistically significant with the
increase in the detection rate, reduction of the number of missed
polyps in the right-sided colon, thus improving the CRC screening
performed by colonoscopy. Since colonoscopy is the gold standard
exam, this finding impacts the public health.
Out of these 26 polyps, 21 were adenomas and one was an
adenoma with high-grade dysplasia. Adenoma detection rate
in the right-sided colon increased from 21.77% to 25% (CI95%,
13.94–42.20 P<0.001). Adenomas are considered as precursors of
colorectal cancer. The ADR is mostly used as a quality of service
factor(16,18). With this significant increase, retroflexed view increases
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the quality of service and once again corroborates to the effectiveness of the CRC screening.
The AMR with the double direct view of 12.8% confirms the
benefits of complementing the forward view with retroflexed view
in the right-sided colon.
A patient with an adenoma with a high-grade dysplasia had
only one hyperplastic polyp of the rectum in addition to this one.
If this polyp had not been found in retroflexed view, maybe this
patient would follow recommendations of ESGE guidelines(18) and
the surveillance colonoscopy at 10 years. With this finding of a highgrade dysplasia, a 3-year colonoscopy is recommended, changing
the follow-up of this patient. At an individual level, this finding is
very significant as well as the eleven patients who only had their
polyps seen in the retroflexed view. Although there is no change in
their follow-up, there is a change in the report and, therefore, we
believe these patients benefited from the retroflexed view and with
no adverse event associated to it.
As well as the other six studies(1,6,7,8,16,17), there was no adverse
event in this study.
We have been limited to an observational study, to a small group
of examiners, to a selected audience and to the fact that patients
are their own control.
Our group adopted the retroflexed view technique in our routine
due to the ease of technical execution, how fast it is, the absence
of adverse events, the absence of additional costs and the absence
of negative effects. And also, mainly, due to its benefits at an individual and collective level with a statistically significant increase
in the detection of polyps and adenomas.
CONCLUSION

The retroflexed view technique is reached in most colonoscopies
performed by experienced professionals and trainees. No adverse
events were seen. The technique of double direct view as well as
the technique of retroflexed view in right-sided colon increases the
polyp detection. However, the retroflexed view prevailed in this
study, with benefits beyond the double direct view. Colonoscopy
was more effective due to the increase in polyp detection, i.e. reduction in the number of missed polyps, improving the screening and
therefore the survival of the population.
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Madureira CM, Roda R, Rocha LCM, Leite FAV, Coelho DL, Lima Junior GF. Impacto da retroflexão na detecção de lesões de cólon proximal: avaliação
de 393 pacientes em hospital privado terciário. Arq Gastroenterol. 2021;58(3):359-63.
RESUMO – Contexto – O exame padrão ouro para rastreamento de câncer colorretal é a colonoscopia. Apesar de ser o exame de escolha, a colonoscopia
perde um número não desprezível de lesões, principalmente no cólon proximal. Com a intenção de reduzir a perda de lesões, novas técnicas são estudadas,
dentre elas, a retroflexão em cólon direito e a segunda visão frontal direta. Objetivo – Avaliar a segurança da retrovisão no cólon proximal (ceco e cólon
ascendente), o seu impacto na detecção de lesões em cólon proximal e sua superioridade sobre a dupla visão frontal direta usando taxa de detecção de
adenoma e taxa de adenoma perdido. Métodos – Foram avaliados 393 pacientes de forma prospectiva que procuraram o Hospital Mater Dei para realizar
colonoscopia entre março e julho de 2017. Desses, 372 foram incluídos baseados nos critérios de exclusão: menores de 18 anos, preparos intestinais inadequados (escala de Boston <7), com antecedente de colectomia, doença inflamatória intestinal ou síndromes polipoides. Primeiramente um endoscopista
realizou a inserção do colonoscópio até o ceco e examinou o ceco e o cólon ascendente em visão frontal por duas vezes. Na terceira reinserção até o ceco
era realizada a retroflexão e inspeção da mucosa do ceco até a flexura hepática em busca de pólipos perdidos à visão frontal. Todas lesões encontradas
foram ressecadas e enviadas para análise histológica. Resultados – Em 334 (89,8%) pacientes a retroflexão foi realizada com sucesso, 65,8% dos insucessos
foram atribuídos a alças no aparelho que impediram a manobra. A visão direta identificou 175 pólipos no cólon proximal em 102 pessoas. A retroflexão detectou 26 pólipos perdidos pela visão direta em 24 (6,5%) pessoas, com uma taxa de perda de 12,9% no exame apenas em visão frontal. Dos 26
pólipos encontrados em retrovisão, 21 (80,76%) eram adenomas, um deles com displasia de alto grau. Onze pacientes tinham pólipos vistos apenas em
retroflexão. A realização da retrovisão aumentou a taxa de detecção de pólipo de 27,41% para 31,72% e a taxa de detecção e adenomas de 21,77% para
25%. A taxa de adenoma perdido pela dupla visão direta foi de 12,8%. Se a retrovisão não fosse realizada, um pólipo a cada 13,91 colonoscopias seria
perdido (NNT=13,91). Não houve nenhum evento adverso. Conclusão – A técnica de retroflexão em cólon proximal mostrou-se segura, rápida e factível
na maioria dos casos. Ela aumentou a taxa de detecção de adenomas e mostrou-se soberana neste estudo com benfeitorias além da dupla visão direta.
Palavras-chave – Detecção de pólipos; rastreamento de CCR; retroflexão; aumento ADR; dupla visão frontal direta.
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ABSTRACT – Background – Dyspeptic symptoms are among the eight symptoms that most lead to the use of self-medication globally. Objective – The aim
of the present study was to evaluate the frequency of use and profile of the population doing self-medication to control dyspeptic symptoms in a capital
from South Brazil. Methods – Application of a survey consisting of topics regarding individual’s socio-cultural data, self-reported comorbidities, use of
self-medication in the 15 days prior to the interview and information on the use of this medication. Statistical analysis was performed on the data collected
to determine the prevalence of self-medication for dyspeptic symptoms (SMDS) and to establish correlations with independent factors, such as gender,
age, body mass index (BMI), education, family income and self-reported comorbidities. Results – A total of 719 individuals from the public health system
were interviewed. Overall, 67.7% were female, 65.3% had a BMI greater than 25; 28.4% presented with self-reported hypertension, 21.4% with depression
and 13.8% with diabetes. The prevalence of self-medication to control digestive symptoms in this population was 28.7% (95%CI: 25.3–32), 91.8% (n=189)
due to complaints of dyspeptic origin. Proton pump inhibitors were the most used class of medication (67%), followed by antacids (15%). There was a
relationship between SMDS and age >38 years (OR=1.734, 95%CI: 1.177–2.580, P=0.001), BMI >26 (OR=1.660, 95%CI: 1.166–2.362, P<0.001) and
self-reported depression (OR=1.471, 95%CI: 0.983–2.201, P=0.04). Conclusion – There was a higher prevalence of the use of self-medication to control
dyspeptic symptoms in relation to previous data from the literature. Age >38 years, BMI >26 and self-reported depression were associated with SMDS.
Keywords – Self-medication; dyspepsia; proton pump inhibitor

INTRODUCTION

Self-care in health refers to an individual’s actions to prevent
or limit a certain disease and promote and restore health(1). It is the
main resource of public health in the public healthcare system(2),
and comprises measures of hygiene, nutrition, lifestyle, environmental factors, social factors, and self-medication(3).
Self-medication consists of the use of drugs without prescription, guidance or follow-up by a medical doctor or dentist(4). It
includes the practice of using leftover medications available at
home by the individual or members of the family or social circle,
reutilization of old prescriptions and alteration to the posology of
medical prescriptions(5). According to the World Health Organization (WHO), in order for a certain practice to be considered selfmedication, the patients must recognize their own symptoms and
make intermittent or continued use of the referred agent(2).
Self-medication is well accepted for some clinical conditions,
such as chronic pain control, allergies, migraines, skin lesions,
fungal infections, flu-related symptoms, heartburn and dyspepsia,
among others(6).
In Brazil, the first large study with national scope which faced
the challenge of studying specific drugs used as self-medication in
detail was the Pesquisa Nacional sobre Acesso, Utilização e Promoção do Uso Racional de Medicamentos (PNAUM). This survey
was developed by the Brazilian Ministry of Health and showed a
prevalence of self-medication of 18.3% in the adult population(5-7).
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Thus, it became an important baseline for more research in the
area, serving as a parameter for several future studies in different
areas of health care(8).
Gastrointestinal symptoms are among the five that most
frequently lead to self-medication(9,10). Drugs aiming control of
acid-related gastric disorders are between the third and the sixth
class of agents most commonly used for self-medication in several
studies in various populations(9,11). In Spain, 4% of the population
reported self-medication for digestive symptoms(12). In Chile, 7.3%
of patients using self-medication were treating digestive disorders,
4.1% using drugs for acid-related problems(13). In Ethiopia, 6.4%
of overall self-medication reported was for dyspeptic symptoms(14).
In the Brazilian population, the PNAUM study(8) showed that in
approximately 3.8% of the population from overall self-medication,
the reason was for dyspepsia(7).
The aim of this study was to assess the frequency and the profile
of the population using self-medication for dyspeptic symptoms
in the public healthcare system of a large capital of South Brazil,
and therefore provide insights into motivating factors and characteristics which could be related to this type of practice.
METHODS

Data collection
This was a transversal, descriptive and observational study,
which consisted of the application of a survey by trained interview-
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ers in person. The questionnaire was based on the data collection
instrument used in the national study on practices on the use of
medications, PNAUM(8,15). This instrument consists of a previously
validated questionnaire for the Brazilian population regarding several aspects of the use of medications. Among the many areas of
interest, it studied self-medication, with a recall period of 15 days,
also validated in other studies(16). From the PNAUM questionnaire,
three major question blocks were used (blocks 1, 2 and 4), as well as
the sheet of medications of occasional use. We focused our data on
aspects of the socio-educational condition of the studied population, associated comorbidities, whether there was self-medication
for digestive symptoms, motivating factors for its use, criteria for
selection and source of the medication.
Sample selection
Considering the population of 1.933 million inhabitants of
the city of Curitiba as the target population, a confidence interval
of 95%, and an error margin of 5%, the sample size was initially
calculated as 246 cases.
The study was conducted in 37 primary and nine emergency care
units of the public health system of the city of Curitiba, Brazil, a
large capital from the South of the country (FIGURE 1). Included
patients were individuals in waiting rooms of healthcare units at
the moment of data collection, who were waiting for consults from

medical doctors, dentists, pharmacists or nurses. Individuals who
were under 18 years of age, who were dependent of others for
intellectual comprehension, or who refused participating in the
study were excluded.
Statistical analysis
Data analysis was performed with the assistance of the software IBM.SPSS® Statitics v.22.0. (IBM Corporation, New York
N.Y., USA). In order to describe the sample, the frequency of
events in the studied population was analyzed. The dependent
variable of the study was determined as the use of self-medication
for digestive symptoms (SMDS), or the absence of such use. The
independent variables were age, gender, body mass index (BMI),
level of education, family income, marital status, and presence of
chronic diseases (comorbidities). They were assessed by reference
tables and the chi-square test, considering the dependent variable
of the study, SMDS, with the other factors obtained in the survey.
For the independent variables of quantitative nature that presented
significant difference from the medians obtained according to
SMDS, ROC curves were adjusted, and ideal cut-off points for the
analysis were determined. For the multivariable analysis, a multiple
logistic regression model was adjusted by the method of backward
conditional, with the independent variables that were shown to be
statistically different in the univariate analysis. Differences with
P<0.05 were considered to be significant.
Ethical considerations
This study was approved by the Catholic University of Pa
raná Institutional Review Board (IRB) under reference number
21789819.5.0000.0020 (Plataforma Brasil National Ministry of
Health’s website), and from the local health authorities of the city
of Curitiba under reference number 08546919.2.3001.0101.
RESULTS

Patient population
Data was collected from 719 individuals, 66.5% in basic
healthcare units and 33.5% in emergency care units. The baseline
characteristics, demographic and comorbidity data from included
patients are described in detail in TABLE 1. As observed, there
was a majority of female patients, aged under 60, without spouse
and with a high-school diploma. Hypertension, depressive disorder,
dyslipidemia and diabetes mellitus constituted the most commonly
self-reported comorbidities.

FIGURE 1. Sanitary districts of Curitiba and respective health units
included in the study.
Source: adapted by the author from http://ippuc.org.br, 2020.

Self-medication for digestive symptoms (SMDS)
Data analysis showed that 28.7% (n=206, 95%CI 25.3–32.0) of
individuals reported self-medicating for symptoms related to digestive problems in the 15 days preceding the interview. From those,
91.2% (189/206) determined that dyspeptic symptoms were the
reason for self-medication. The prevalence of self-medication for
dyspeptic symptoms was 26.3% (189/719), with 95%CI: 23.1–29.5.
When dyspeptic symptoms were classified as reflux, pain or dysmotility, the frequencies found were 60.8% (n=115), 23.3% (n=44)
e 15.9% (n=30), respectively.
The medications used by the individuals aiming control of
dyspeptic symptoms were grouped into proton pump inhibitors
(PPIs), histamine-2 receptor blockers (H2), antacids, pro-kinetics,
antispasmodics, and others. PPIs were the most commonly used
medications, followed by antacids (FIGURE 2).
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TABLE 1. Baseline characteristics of interviewed individuals.
Variable
Sex

Age (years)

Description

n

Frequency
(%)

Female

487

67.73

Male

232

32.27

18–30

193

26.84

31–45

184

25.59

46–60

185

25.73

61–75

138

19.19

>75

19

2.64
FIGURE 2. Frequency of medication groups used for SMDS.

Marital status

Body mass
index (kg/m²)

Education
level

Family
income
(multiples
of monthly
minimum
national
salary)

Self-reported
comorbidities

With spouse

273

38.08

Without spouse

444

61.92

<18.5

5

0.76

18.5–24.9

222

33.94

25–29.9

266

40.67

30–34.9

121

18.50

35–39.9

34

5.20

>40

6

0.90

Never studied

25

3.48

Primary school

75

10.43

Middle school

145

20.17

High school

338

47.01

College

111

15.44

Post-graduate

25

3.48

No income

27

3.96

Up to 1 salary

119

17.47

1 to 3 salaries

303

44.49

4 to 6 salaries

159

23.35

7 to 9 salaries

41

6.02

10 to 14 salaries

21

3.08

>15 salaries

11

1.62

Hypertension

204

28.40

Depression

154

21.40

Dyslipidemia

122

17.00

Diabetes

99

13.80

Rheumatologic diseases

82

11.40

Chronic pulmonary disorders

68

9.50

Cardiopathy

56

7.80

Stroke

8

1.10
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PPI: proton pump inhibitors; H2B: H2 receptor blockers; AA: antacids; PK: prokinetics; AS:
antispasmodics; DK: unknown.

Nearly 20% of included individuals who self-medicated for
digestive problems had already done so before. The medication had
been previously prescribed by a medical doctor or dentist in 68% of
the cases, self-prescribed in 19.4%, suggested by relatives or friends
in 8.3%, by a pharmacist in 3.5%, by other health professionals in
0.5%, and by media advertisements in 0.5% of cases.
Regarding the efficacy of the medication, 79.4% answered that
the chosen medication was associated to full symptomatic response;
14.1% with partial response; 5.3% with no response; and 1% did
not answer. Overall, only 5.3% (11/206) of the individuals reported
associated discomfort or drug-related adverse events.
Regarding access to the medications, 91.1% of individuals
reported that it was easy to purchase or access the medication.
Overall, 45.1% of interviewees obtained the medication through
the public health system, 44.5% in retail pharmacies and 6.3% from
relatives or friends.
FACTORS ASSOCIATED TO THE USE OF SELF-MEDICATION
FOR DIGESTIVE SYMPTOMS (SMDS)

When comparing individuals who did the practice of SMDS
with individuals who did not, there was a significant association
with age, BMI and the following self-reported comorbidities:
hypertension, diabetes, dyslipidemia, rheumatologic diseases and
depression. There was not a significant association between SMDS
and sex, marital state, level of education, family income or to the
following comorbidities: cardiopathy, chronic pulmonary disorders
and stroke. These findings are illustrated in detail in TABLE 2.
Individuals with use of SMDS had a lower median age
(48±16.44 years) than the group who did not (43±16.87 years),
with a cut-off point determined by the ROC curve of 38 years of
age (P=0.001). In a similar fashion, the group that used SMDS
had higher median BMI (28±4.75 kg/m2) than the group that did
not use SMDS (26.8±4.55 kg/m2), with a cut-off point of 26.7 kg/
m2 determined by the ROC curve (P=0.003). Higher age, higher
BMI, and self-reported depression were the independent factors
associated to SMDS in multivariate logistic regression analysis
(TABLE 3). This analysis shows that for each point increased in
BMI, the risk of SMDS increases 4.5%, whereas for each year
increased in age, the risk of SMDS increases 1.1%. In the present
sample, self-reported depression increases the risk of SMDS by
52% (95%CI 1.02–2.27) by the regression model 1.
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TABLE 2. Prevalence of SMDS according to demographic aspects and
comorbidities.
SMDS 95%CI
Variable
Description
P
%
Basic healthcare unit 27.6 23.6–31.6
Location of
0.387
Emergency
interview
30.7 24.9–36.5
healthcare unit
Sex

Female
Male

30.2
25.4

26.1–34.3
19.8–31.0

0.188

Age

18 to 30 years old
31 to 45 years old
46 to 60 years old
61 to 75 years old
Over 76 years old

23.3
23.9
34.6
32.6
42.1

17.4–29.3
17.7–30.1
27.7–41.4
24.4–40.4
–

0.031

Over 38 years of age
Under 38 years of age

34.4
20.3

29.8–38.8
0.0001*
15.7–25.0

Marital state

With spouse
Without spouse

28.6
29.3

24.4–32.8
23.9–34.7

0.841

BMI (kg/m²)

Less than 18.5
18.6 to 24.9
25 to 29.9
30 to 34.9
35 to 39.9
More than 40

40.0
23.4
29.7
31.4
44.1
33.3

–
17.9–29
24.2–35.2
23.1–39.7
27.4–60.8
–

0.162

BMI (kg/m²)

Higher than 26.8
Lower than 26.8

35.1
22.8

29.9–40.4
0.0001*
18.3–27.3

Education
level
(equivalent)

Never studied
Primary school
Middle school
High school
College
Post-graduate

32.0
24.0
32.4
27.2
29.7
32.0

–
14.3–33.7
24.8–40.0
22.5–32.0
21.2–38.2
–

0.780

Family
income

No income
Up to 1 salary
1 to 3 salaries
4 to 6 salaries
7 to 9 salaries
10 to 14 salaries
>15 salaries

22.2
30.3
29.4
26.4
26.8
33.3
18.2

–
22.0–38.5
24.2–34.5
19.6–33.3
13.3–40.4
–
–

0.917

Hypertension
Diabetes
Dyslipidemia
Cardiopathy
Stroke
Chronic pulmonary
disorders
Rheumatologic
diseases
Depression

37.7
37.4
39.3
35.5
50.0

31.1–44.4
27.8–46.9
30.7–48.9
23.2–48.3
–

0.001*
0.039*
0.004*
0.223
0.179

36.8

25.3–48.2

0.120

41.5

30.8–52.1

0.006*

38.3

30.6–46.0

0.003*

Age
(cut-off)

Self-reported
comorbidities

TABLE 3. Multivariate logistic regression analysis for the probability
of SMDS.

Model 1

Model 2

Variable
BMI
Age
Depression

OR
1.045
1.011
1.523

IC 95%
1.007–1.085
1.000–1.022
1.023–2.268

P
0.02
0.05
0.04

BMI over 26.8
Age over 38 years
Depression

1.660
1.743
1.471

1.166–2.362
1.177–2.580
0.983–2.201

0.00
0.01
0.06

BMI: body mass index; SMDS: self-medication for digestive symptoms.

DISCUSSION

BMI: body mass index; SMDS: self-medication for digestive symptoms. *Variables those were
significant at P value ≤0.05.

The present study has demonstrated a higher prevalence of
SMDS (26.3%, 95%CI 23.1–29.5) than most studies previously
published over this topic globally. Shehnaz et al.(17), in a systematic review from 2014, described a prevalence of 9.3%(17), and in
the large national inquiry on the use of medications PNAUM,
the prevalence of SMDS was 6.6%(7). Differences in methodology
between the present study and previous publications may explain
these results. Our population was seeking care in the primary
care level of the public healthcare system, which may justify early
experiences with previously prescribed medications for the control of their symptoms, what can justify the higher prevalence of
SMDS. In PNAUM(15), on the other hand, the survey was done in
a domiciliary level (patients’ homes), including individuals who did
not use the public healthcare system. In addition, previous studies
assessed self-medication prevalence in general, not directly focused
on digestive symptoms. Thus, the present data comprises the first
national specific study over the topic of SMDS in primary care.
Given the specific characteristics of primary care in the city
of Curitiba, another explanation for the findings of higher prevalence may be the easy access to PPIs. These drugs are freely (at no
cost) dispended by the local public healthcare system, which was
probably not the case in other locations related to other studies. In
addition, this class of medications had a significant cost reduction
in the private sector during this period(7). Approximately 45% of
included individuals reported obtaining the medications in public
pharmacies against 44% in retail pharmacies, with average price
under USD 0.15 per dose, during the period of our study.
Since this survey was conducted with an urban population, in a
large city, with better socio-economical and educational conditions
than the national average(18), it presents a few peculiar characteristics which might explain the higher prevalence of SMDS. In this
scenario, conditions for responsible self-medication are probably
met. According to the WHO, individuals’ characteristics are fundamental for the practice of responsible self-medication(2). Individuals
must have had the educational opportunity to understand their
symptoms, identify their severity, and propose effective measures
for their relief, which can be to self-medicate, in milder conditions,
or to seek medical attention. The present study showed that over
65% of our included responders have at least 9 years of schooling,
having at least a high school diploma, and that more than 37% have
a monthly family income higher than USD 750.00. These data once
again positions Curitiba among the ten most developed cities in
Brazil(18), giving characteristics to the population which can have
influenced the results of our survey.
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Inadequate eating habits are known to increase dyspeptic
symptoms and overweight or obesity are causes of gastroesophageal reflux and dyspepsia, among other digestive issues(19,20). These
conditions may be related to the dada obtained, showing that
people with a higher BMI tend to do more self-medication for
these specific symptoms.
The literature describes that the practice of self-medication (for
any medication) increases with age, especially above 40 years(17,21),
similarly to what was found in the present study. Among the
many factors which may justify this issue is the reuse of a known
specific medication in the population over 40 years of age(5,13). In
PNAUM, Pons et al. showed that 73.8% of individuals reported
self-medication based on previous use of the same agent(11). Just
as individuals’ characteristics are important for responsible selfmedication, the medication in question must have an appropriate
profile for this practice(2). Medications with high efficacy and adequate safety profile, such as PPIs, tend to be reused with greater
frequency(22). In the present study, 85% of interviewees reported
that the medication to control digestive symptoms was effective,
and less than 6% reported associated adverse events.
Long-term use of PPIs may not be as safe as previously
thought(23-25). An increasing number of studies suggests that this
class of medication may be used in the lowest possible dose, for
the shortest time necessary and with frequent revisions of the clinical need(26). Current evidence, though, does not indicate the need
to treatment interruption with proper indication to suppression
of acid secretion. Special attention must be paid to the possible
interactions of PPIs with other drugs(25). In this context, people
who need to use different classes of drugs to treat comorbidities
may be more prone to adverse events. In the present study, it was
observed that individuals who self-reported hypertension (37.7%,
P=0.039), dyslipidemia (39.3%, P=0.004), rheumatologic diseases
(41.5%, P=0.006), and depression (38.3%, P=0.003) make more
use of SMDS than people who did not report these comorbidities. The association between self-reported depression and SMDS
is apparent. According to our analysis, self-reported depression
increases the risk of SMDS by 52%. This may be explained by the
higher prevalence of dyspeptic symptoms in the population with
this comorbidity(27), due to functional dyspepsia and to adverse
events associated to psychotropic medications. This topic deserves
special attention and requires more detailed studies, so that the
implications of this association can be better understood.
The results of this study constitute preliminary data on the
subject, and nation-wide studies, with different populations,
are warranted to better understand these patient profiles. The
population of our study fulfills many criteria for responsible selfmedication, and PPIs may be a good option for self-medication in
patients with dyspeptic symptoms, as long as they receive proper
guidance on usage. There are several other measures that are effective in the control of dyspepsia, such as weight loss, healthy
eating habits and the sensible use of medications to treat chronic
diseases. However, the high prevalence of the use of PPIs raises
attention to the possibility of abusive use. There is a clear need
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to promote measures of health education and training of health
professionals to improve the definition of risks and benefits of
this practice in primary care.
The present study is associated with some limitations which
must be considered in analyzing the results. The questionnaire had
been initially used at the domiciliary level, and there may be a bias
in its interpretation since it was applied in a population already
included in a healthcare system(28). In order to minimize this bias,
the primary care level was chosen as the target for the study, since
it encompasses the whole population of the city. Even then, as it
was applied in an urban population, with access to public healthcare, in a large city from South Brazil (a more developed area of
the country), it may not represent the reality of other populations
of different regions of Brazil and other Latin American countries.
Despite these limitations, this is the first study with solid data on
SMDS performed in Brazil, which was able to determine associated factors and the profile of this population. The sample has
important representativity in the city, since the survey was applied
uniformly in all sanitary districts, with a significant sampling of
the population corresponding to more than double the previously
calculated sample size. The high prevalence in the use of PPIs
shows the need for health education measures to be implemented
by specialists, aiming increased awareness to the benefits as well as
risks in SMDS, which may often lead to a delay in diagnosis and
possible adverse events of this class of medication(29,30).
In summary, the prevalence of self-medication for dyspeptic
symptoms was higher in the studied population in relation to
other studies on the subject (approximately 26%). Individuals over
38 years of age, with a BMI higher than 26.7 kg/m² or with selfreported depression were more likely to self-medicate for dyspepsia. Previous use of the medication with successful control of the
symptoms, ease of access, and previous indication by a healthcare
professional were the main motivating factors for SMDS. More
population-based studies are needed in order to describe rates
of self-medication for dyspepsia in different regions of the globe.
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Gonzaga CE, Kotze PG, Olandoski M. Prevalência de automedicação para sintomas dispépticos na atenção primária. Arq Gastroenterol. 2021;58(3):364-9.
RESUMO – Contexto – Os sintomas dispépticos estão entre os oito sintomas que mais levam uso de automedicação. Objetivo – O presente estudo teve
como objetivo avaliar a prevalência e o perfil da população que utiliza automedicação para controle dos sintomas dispépticos em uma capital do Sul do
Brasil. Métodos – Aplicação de inquérito composto por tópicos relativos aos dados socioculturais do indivíduo, comorbidades autorreferidas, uso de
automedicação nos 15 dias anteriores à entrevista e informações sobre o uso deste medicamento. Foi realizada a análise estatística dos dados coletados
para determinar a prevalência de automedicação para controle dos sintomas dispépticos e estabelecer correlações com fatores independentes, como sexo,
idade, índice de massa corporal (IMC), escolaridade, renda familiar e comorbidades autorrelatadas. Resultados – Foram entrevistados 719 indivíduos
atendidos pela atenção primária. Destes, 67,7% de indivíduos do sexo feminino, 65,3% apresentavam IMC maior que 25 kg/m², 28,4% autorrelataram
apresentar hipertensão arterial sistêmica, 21,4% depressão e 13,8% diabetes. A prevalência de uso de automedicação para controle de sintomas digestivos
nesta população foi de 28,7% (n=206, IC95% 25,3–32), 91,8% (n=189) por queixas de origem dispéptica. A classe de medicação mais utilizada foi a dos
inibidores de bomba de prótons (67%), seguidos dos antiácidos (15%). Houve relação entre o uso deste tipo de automedicação e idade maior de 38 anos
(OR=1,734, IC95% 1,177–2,580, P=0,001), IMC acima de 26 kg/m² (OR=1,660, IC95% 1,166–2,362, P<0,001) e presença de autorrelato de depressão
(OR= 1,471, IC95% 0,983–2,201, P=0,04). Conclusão – O presente estudo revelou uma alta prevalência do uso de automedicação para controle dos
sintomas dispépticos em comparação com dados da literatura, sendo os inibidores de bomba de prótons a classe de droga mais utilizada. Idade maior
que 38 anos, índice de massa corporal maior 26 kg/m² e autorrelato de depressão foram associados ao uso de automedicação para sintomas dispépticos.
Palavras-chave – Automedicação; dispepsia; inibidor de bomba de prótons.
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ABSTRACT – Background – Immunosuppressive drugs have important role in transplant of solid grafts, it aim avoid episodes of acute and chronic rejection and improving graft survival and patient survival. In Brazil, in 2016, liver transplantation was the third most frequent, with 1,880 transplants
performed, of which 150 in Rio Grande do Sul. Several studies evaluated the association between variability in blood levels of immunosuppressive
tacrolimus and late acute cellular graft rejection. Objective – To investigate the association of tacrolimus blood levels with clinical outcomes late acute
cellular rejection, death, patient survival and graft survival in patients undergoing liver transplantation. Methods – This is a retrospective longitudinal
study including patients submitted to adult liver transplantation by the Liver Transplantation Group in the Santa Casa de Misericórdia Hospital of
Porto Alegre, from January 2006 to January 2013, and who used tacrolimus as immunosuppressive therapy. Results – Of the 127 patients included in
the study, the majority were male (70.1%), 52–60 years old (33.9%) at the transplant. The most frequent causes of liver transplantation in this series
were hepatitis C virus and hepatocellular carcinoma (24.4%) and alcohol (15.7%). Thirteen patients had late acute cellular rejection (10.2%); of these,
three had two episodes. Regarding severity classification, seven patients had mild late acute cellular rejection. The mean time of rejection after liver
transplantation was 14 months (ranging from 8 to 33 months). Overall survival was 8.98 years. Regarding tacrolimus blood levels, 52 patients with
a variation ≥2 standard deviations were identified. Of these patients, eight had rejection; however, the association was not significant (P=0.146). A
significant association was found between variation ≥2 standard deviations in tacrolimus blood levels and death (P=0.023) and survival (P=0.019).
Regarding 5-year follow-up of graft survival, being two standard deviations above increases by 2.26 times the risk of transplanted graft loss, and
for each unit of increase of standard deviation of tacrolimus blood levels there is a two-fold increase in the risk of graft loss in 5 years. Conclusion
– Increased risk of graft loss associated with increased standard deviations of tacrolimus blood levels may indicate the need for more rigorous and
prospective monitoring of tacrolimus blood levels.
Keywords – Hepatic transplantation, tacrolimus, transplantation rejection.

INTRODUCTION

Liver transplantation (LT) has made great strides in the last 50
years, with improvements in surgical techniques, patient management
and immunosuppressive drugs, making this procedure an effective
therapy for patients with liver failure(1,2). Studies with large databases
performed in the United States and Europe showed hepatitis C virus
(HCV), alcohol, non-alcoholic steatohepatitis and hepatocellular
carcinoma (HCC) as the main causes of liver transplants(3,4).
Considering all indications for liver transplantation during the
last 10 years, patient survival at one and 5 years was 85% and 73%,
respectively(4). Data from the Brazilian transplant registry beginning on January 1, 2010 indicate that the survival of patients who
underwent liver transplantation and of other grafths at 6 years was
67% and 64%, respectively(5).
Immunosuppressive drugs have significantly contributed to the
success of transplants(6). The expected benefits of immunosuppressive therapy are avoiding episodes of acute and chronic rejection
and improving graft survival and patient survival, thus improving

quality of life(7). The most commonly used standard therapies
for prophylaxis of hepatic rejection are the calcineurin inhibitors
tacrolimus and cyclosporine, combined or not with mycophenolate mofetil or mycophenolate sodium, everolimus, sirolimus
and corticosteroid(7-9). Many immunosuppressants have a narrow
therapeutic index and show variable pharmacokinetics. Effective
therapy requires individualization of dosage based on therapeutic
monitoring of the medication. The greater effectiveness of monitoring depends on knowing the pharmacokinetics of the medication
and correlations with clinical outcomes(6). The adverse effects that
can occur with the use of tacrolimus are nephrotoxicity, neuroto
xicity, diarrhea and other gastrointestinal disorders, increased risk
of infections and malignancies, systemic arterial hypertension,
hypercholesterolemia and disorders of glucose metabolism(10,11).
Acute cellular rejection is the most frequent in all types of grafts
and its severity is usually measured by grading systems(12). Some
risk factors are associated with late rejection, such as low levels of
immunosuppression, autoimmune liver disease and use of interferon(11,13,14). There is no consensus on the time period of late acute
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cellular rejection, but a systematic review by Nacif et al.(15) defined
it as occurring in 3 to 6 months period following transplantation.
Retrospective and prospective studies indicate late acute rejection
rates of 6.8% to 23%(14-19).
Brazil has today the largest public transplant system in the world,
in which about 87% of organ transplants were made with public resources. The National System of Transplants (SNT), created in 1997,
offers comprehensive care to the transplanted patient, ranging from
organ procurement to patient follow-up(20). In 2016, 1,880 hepatic
transplants were performed in Brazil, of which 150 were performed in
Rio Grande do Sul(5). The South, Southeast and Central West states,
and the state of Pernambuco, perform larger numbers of transplants
per capita and have larger numbers of transplant teams per capita
than the other states of the federation(21). Transplant centers are concentrated the Southeast and South, where are performed 76% of the
LTs in Brazil. Due to its increasing population and inadequate donor
organ supply, the country averages 5–10 LTs per million population,
far lower than required(22).
This study aims to evaluate the association of the variation in
tacrolimus blood levels with the clinical outcomes of late acute cellular rejection, death, patient survival and graft survival in patients
undergoing liver transplantation.
METHODS

This is a retrospective, longitudinal study performed with medical records from patients submitted to liver transplantation at the
Irmandade Santa Casa de Misericórdia de Porto Alegre (ISCMPA)
from January 2006 to January 2013. Currently, the ISCMPA is
responsible for 60% of the volume of liver transplant surgeries
performed in the state of Rio Grande do Sul. The group started
liver transplants in 1991 and has since performed more than 1,200
transplants, according to service records.
Included in the study were patients aged older than 18 years
of both genders who had their immunosuppressive therapy based
on tacrolimus in the 18-month period following liver transplantation and who maintained regular clinical follow-up at the liver
transplant outpatient clinic of the ISCMPA, regardless of the
diagnosis of liver disease that led to transplantation, comorbidities
or other pharmacological treatments. Patients who had only one
sample of tacrolimus blood levels were excluded from this analysis
because it was not possible to evaluate the blood levels variation.
Patients who used cyclosporine or cyclosporine and tacrolimus and
patients without record of evaluation of serum tacrolimus levels
are excluded from the study.
Data were collected from the medical records and included demographic data (date of birth, gender, race), clinical characteristics
such as pre-liver transplant diagnosis and MELD score (Model
for Terminal Liver Disease scale used to include the patient in the
liver transplant waiting list), date of transplantation, presence of
rejection, death, date and cause of death.
MELD is calculated through the results of creatinine, total bilirubin and INR determination and is used to establish the severity
of the disease, both in chronic and acute cases. This score began
to be used in September 2006; thus, for patients who underwent
liver transplantation prior to this period, this information was not
available, since there were no results of all the exams necessary to
perform the calculation.
The tacrolimus blood levels results from the Central Laboratory of ISCMPA were collected. The methodology used for the

test was chemiluminescent microparticle immunoassay (CMIA),
with whole blood with EDTA (ethylenediamine tetraacetic acid).
Results are reported in ng/mL. Since March 2010, the equipment
used is Abbott Architect i2000 SR.
The clinical protocol and therapeutic guidelines immunosuppression in hepatic transplant in adults(7) suggests tacrolimus blood
level according to the post-liver transplantation period: 0 to 3
months post-transplantation, 8 to 12 ng/mL; 3 to 6 months, 7 to
10 ng/mL and above 6 months, 5 to 7 ng/mL.
In the first year after liver transplantation, according to guideline,
patients should be tested monthly for monitoring immunosuppressant blood levels(7). Serum tacrolimus levels were considered from
the first result after liver transplantation until 18 months after transplantation. The mean exam results were averaged every 30 days, from
the date of the transplant to 18 months after the transplant. The
intra-patient variation was defined as fluctuation in blood tacrolimus
levels in each patient and is represented by the standard deviation.
The first 3 months post-transplantation are the period during
which adjustments of tacrolimus blood levels are made in order to
find the optimal dose for each patient, so great variations occurs
frequently in this period. For this reason, the first 3 months of
collection were excluded from mean and variations final analysis.
The 3 to 18 month period reflects a time when tacrolimus blood
levels were already stabilized.
The variable “late acute cellular rejection” was defined as any
acute cellular rejection that occurred after 6 months of transplantation, since rejections that occurred after this period may be associated
with immunosuppression. From the initial period up to 6 months
after liver transplantation, graft rejection or loss may be caused by
factors related to the surgical procedure, in addition to donor-related
factors. Biopsies were performed in patients who presented clinical
alterations and in laboratory tests suggestive of graft rejection. Late
acute cellular rejection was measured, in the follow-up period of 6
months to 5 years after hepatic transplantation, as absent or present
rejection, confirmed by liver biopsy. In the case of rejection, were
accounted how many rejection episodes were found. In addition, the
rejection grade was evaluated according to BANFF criteria(23), such
as indeterminate, light, moderate and severe.
Graft loss was defined as a combined outcome variable of
death, retransplantation, or patients on the waiting list for retransplantation(24).
The statistics analysis was performed by Student’s t-test to
evaluate the variation of tacrolimus blood levels at the beginning
of treatment due to dose adjustment. Associations of the rejection outcome with demographic variables and pre-transplant liver
data were analyzed by performing the chi-square test. Normality
of continuous variables was confirmed by the Shapiro-Wilk test.
Comparison of the outcome with MELD was assessed by Student’s
t-test. Outcomes were assessed using Poisson Regression because
of confounding factors. Survival was assessed using the KaplanMeier curves and factor comparison using the Log Rank test, as
well as Cox regression analysis.
Factors associated with the outcomes of rejection, death and
cause of death were evaluated using Poisson regression with robust
variance and adjusted for possible confounding variables. The
analyses were performed in the SPSS software, version 23, and the
statistical significance was 5% (P=value ≤0.05).
This study was approved by the ISCMPA Ethics Committee on November 5, 2015, report number 1.309.979, and CAAE
36507814.1.0000.5335.
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RESULTS

From January 2006 to January 2013, 421 transplants were performed, of which 294 were excluded from the present analysis. The
exclusion criteria were: use of cyclosporine as immunosuppressant;
lack of data on tacrolimus blood levels, death in the initial phase
after transplantation; data available only for the first 4 months after
transplantation or tests performed in another laboratory.
A sample of 127 patients was included in the study, whose
demographic and clinical characteristics pre-liver transplantation can be seen in TABLE 1. The mean MELD score was 24.85
(n=109), with a minimum value of 12 and a maximum of 40.
None of the analyzed variables showed an association with graft
rejection.
The main diseases that lead to liver transplantation may be combined in many cases, in addition to being associated with HCC. The
most frequent combinations of indications for liver transplantation
were HCV and HCC (24.4%), HCV, HCC and alcohol (15.7%).
Considering the period after the 6th month from liver transplantation, 107 (84.25%) had no biopsy, 7 (5.51%) performed a
biopsy that showed no rejection, and 13 had a biopsy with presence of late acute cellular rejection (10.2%). Of these, 10 (76.9%)
had one episode and 3 (23.1%), two episodes. Regarding severity
classification, 7 (58.3%) patients had mild acute cellular rejection.
The mean time of rejection after hepatic transplantation was 14
months (ranging from 8 to 33 months).
Regarding tacrolimus blood levels, considering the use between
the 3rd and 18th month of treatment, 52 patients had a variation
greater than two standard deviations; of these patients, eight had
rejection; however, the association was not significant (P=0.145),
as can be seen in TABLE 2.
Considering that the means of results of tacrolimus blood levels
were calculated every 30 days for patients who had a survival of at
least 1 year, the mean value found was 7.49 (SD =1.60; P<0.001).
Among the evaluated patients, there were 16 (12.6%) deaths.
Regarding graft loss by retransplantation, of the 127 liver transplants five were retransplants, one patient underwent transplantation and retransplantation during the study period, one patient
underwent transplantation and, in the follow-up period, hepatic
retransplantation due to artery thrombosis, and one patient who
underwent a transplant was on the waiting list for retransplantation
until March, 2016 due to HCV recurrence. A significant association
was found between death and variation greater or equal to two
SD in tacrolimus blood levels (P=0.023), as shown in TABLE 3.
The mean overall survival was 8.98 years (8.42–9.54 IC95%)
as shown in FIGURE 1. Survival at one, 5 and 6 years was 97%,
86% and 83%, respectively.

TABLE 1. Demographic and clinical characteristics of patients undergoing
liver transplantation (ISCMPA, January 2006 – January 2013; n=127).
Rejection
Total
P
No
(n=127) value
Yes (n=13) (n=114)
Gender
Male
11 (84.6%) 78 (68.4%) 89 (70.1%)
0.341
Female
2 (15.4%) 36 (31.6%) 38 (29.9%)
Age at transplantation
<52 years
7 (53.8%)
52–60.5 years
2 (15.4%)
>60.5 years
4 (30.8%)
Etiology**
Alcohol
Hepatitis C virus
Hepatitis B virus
Autoimmune
hepatitis
Primary biliary
cirrhosis
Secondary biliary
cirrhosis
Cryptogenic
cirrhosis
Hemochromatosis
NASH*
Polycystic disease
Budd Chiari
Oxalosis
Carcinoid tumor
Hepatocellular
carcinoma**

35 (30.7%) 42 (33.1%)
41 (36.0%) 43 (33.9%) 0.185
38 (33.3%) 42 (33.1%)

4 (30.8%) 42 (36.8%) 46 (36.2%) 0.768
10 (76.9%) 70 (61.4%) 80 (63.0%) 0.369
1 (7.7%)
6 (5.3%)
7 (5.5%) 0.540
1 (7.7%)

4 (3.5%)

5 (3.9%)

0.423

0 (0.0%)

4 (3.5%)

4 (3.1%)

1.000

0 (0.0%)

1 (0.9%)

1 (0.8%)

1.000

1 (7.7%)

0 (0.0%)

1 (0.8%)

0.102

0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)
0 (0.0%)

2 (1.8%)
3 (2.6%)
2 (1.8%)
1 (0.9%)
2 (1.8%)
1 (0.9%)

2 (1.6%)
3 (2.4%)
2 (1.6%)
1 (0.8%)
2 (1.6%)
1 (0.8%)

1.000
1.000
1.000
1.000
1.000
1.000

7 (53.8%)

Age of donor (n=124)
≤41 years
2 (16.7%)
41–54 years
4 (33.3%)
>54 years
6 (50.0%)

63 (55.3%) 70 (55.1%) 1.000

40 (35.7%) 42 (33.9%)
39 (34.8%) 43 (34.7%)
33 (29.5%) 39 (31.5%)

0.27

*NASH: nonalcoholic steatohepatitis. **Information is presented individually, in most cases
there is a combination of etiologies and association with hepatocellular carcinoma, and this is
why there are more cases than the sample of 127. Chi-square test (significance P value ≤0.05).

TABLE 2. Variation of tacrolimus blood levels and use of mycophenolate associated in patients undergoing liver transplantation in relation of acute
late graft rejection (ISCMPA, January 2006 – January 2013; n=127).
Rejection
Gross OR (CI95%)
P-value
Adjusted OR* (CI95%) P value
Yes (n=13)
No (n=114)
Serum levels variation
<2 SD
5 (6.7%)
70 (93.3%)
1
1
≥2 SD
8 (15.4%)
44 (84.6%)
2.31 (0.80–6.66)
0.122
3.05 (0.68–13.62)
0.145
Use of mycophenolate
No
7 (9.7%)
82 (92.1%)
1
1
Yes
6 (15.8%)
32 (84.2%)
2.01 (0.72–5.58)
0.180
1.64 (0.35–7.64)
0.526
*Poisson regression: adjusted for age at liver transplantation, donor age, gender and MELD= Model for End-Stage Liver Disease. SD: standart deviation; OR: odds ratio; CI: confidence interval.
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TABLE 3. Outcomes in association with standard deviation of mean tacrolimus blood levels (ISCMPA, January 2006 – January 2013; n=127).
Outcome
<2 SD
≥2 SD
CI95%
P value
Death
5 (6.7%)
11 (21.2%)
3.17 (1.17–8.59)
0.023
Not specified cause
3 (4.0%)
3 (5.8%)
1.44 (0.30–6.87)
0.646
Sepsis
2 (2.7%)
4 (7.7%)
2.89 (0.55–15.17)
0.211
Hepatocellular carcinoma
0 (0.0%)
2 (3.8%)
–
Multiple organ failure
0 (0.0%)
1 (1.9%)
–
–
Pulmonary carcinoma
0 (0.0%)
1 (1.9%)
–
–
Rejection
Mild acute cellular
3 (60%)
55 (62.5%)
0.94 (0.23–3.79)
0.928
Moderate acute cellular
2 (40%)
3 (37.5%)
0.40 (0.14–1.17)
0.094
Number of episodes
1.20 (±0.447)
1.25 (±0.463)
0.851
SD: standard deviation; Poisson Regression.

FIGURE 1. Overall survival of liver transplant recipients who underwent
immunosuppressive therapy based on tacrolimus levels (ISCMPA, January
2006 – January 2013; n=127).

FIGURE 2. Survival of patients who underwent liver transplantation in
association with standard deviation of tacrolimus blood levels (ISCMPA,
January 2006 – January 2013; n=127).

FIGURE 2 shows a non-significant association between patient survival and variation in standard deviation of tacrolimus
blood levels (P=0.079). The mean survival was 9.31 years (CI95%
8.70–9.92) for patients who show variation from to two SD and 7.89
years (CI95% 6.79–8.99) for patients with a variation in tacrolimus
blood levels greater than two SD.
In relation to the 5-year follow-up of graft survival, being two
SD above the mean tacrolimus blood level increases by 2.26 times
the risk of loss of the transplanted graft in relation to those below
two SD (CI95% 0.66–7.80; P=0.196), as shown in FIGURE 3.
For each unit of increase of SD of tacrolimus blood levels,
there is a twofold increase in the risk of loss of the transplanted
graft at 5 years (CI95% 1.17–3.48; P=0.012).
DISCUSSION

Among the causes of liver transplantation, HCV was present
in 63% of the cases. The South region accounts for 31.5% of HCV
cases reported in the country in 2019. The age group with more HCV
cases reported in Brazil, including both genders, is 55 to 59 years
old (57.6%). Men account 57.6% of diagnosed cases(25). In a study
conducted in Rio Grande do Sul from 2010 to 2011, the majority
of reported cases of HCV occurred in the white male population in

FIGURE 3. Graft survival of liver transplants in association with standard
deviation of tacrolimus blood levels (ISCMPA, January 2006 – January
2013; n=127).
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the age group between 30 and 49 years(26). These data reinforce the
results regarding gender and age, since the evolution to cirrhosis can
take about 20 years from the initial contact with the virus(27).
The causes of transplantation found in the present study are
similar to the worldwide data, in which HCV and alcohol are
pointed as the main causes(3,4). The late graft rejection rate found
in this study was 10.2%, similar to other studies, in which the rates
ranged from 6.8 to 23%(14,15,18,19,28,29).
The standard deviation of tacrolimus blood levels was significantly associated with survival (P=0.019) and death (P=0.023).
Studies have found an association between standard deviation of
tacrolimus blood levels and late graft rejection(30-33). Studies comparing high and low variability of tacrolimus blood levels in renal
transplant recipients found a significant difference in graft survival
(P=0.0004 and P=0.003); however, this did not occur in a study
that evaluated patient survival (P=0.116)(28-30). A study in Canada
with 144 adult patients submitted to solid organ transplantation
found that an increase in standard deviation greater than two was
associated with an increased risk of graft loss in all groups of
different transplanted organs(30). Studies in children suggest that
variation in tacrolimus blood levels was a predictor of rejection and
appears to be very promising for early identification of rejection
risk in children(31-33).
In the present study, there was a two-fold increase in the risk of
graft loss (CI95% 1.17–3.48; P=0.012) per each unit of increase of
standard deviation of tacrolimus blood levels. Studies found that an
increase of one unit in the standard deviation of tacrolimus blood
levels, increases the risk of graft loss by 3.49 (CI95% 1.31–9.29;
P=0.012), 1.6 (CI95% 1.2–2.0; P=0.003) and 1.005 (P=0.04)(30,33,34).
After liver transplantation, the use of immunosuppressive
drugs becomes a challenge, since a very high or very low dosage
may be detrimental to the treatment. Patients who develop sepsis
after transplantation often have an empirically reduced immunosuppression. On the other hand, patients who present rejection
are treated with increasing doses of the drugs. The purpose of
monitoring is to optimize immunosuppression before the occurrence of undesirable clinical events(8). Immunosuppressive therapy
should be tailored to each patient, balancing the risks of rejection
and over immunosupression(35).
A prospective and randomized study concluded that the implementation of pharmaceutical care presented positive results,
being easily integrated into the daily routine. Patients who received
pharmaceutical care combined with routine clinical care showed a
significant improvement in compliance with immunosuppressive
therapy. The participation of the clinical pharmacist in the care
of post-transplant patients is intended to optimize therapy and
improve adherence to medications(36).
In addition, it is necessary to recognize and control the factors
that contribute to the variation of blood levels of immunosuppressive drugs. These factors include standards of medical practice, new
medicines, new diseases, drug-drug and drug-food interactions,
patient metabolism, genetic factors, diarrhea, non-compliance with
treatment, and type of tacrolimus dosing method(33,37).
In the present study, 3 (2.4%) retransplants were performed,
one for primary biliary cirrhosis, one for HCV recurrence and
another for hepatic artery thrombosis. In a study carried out in
Europe, considering the period from May 1968 to December
2009, with 93,634 hepatic transplants, it was found that retransplantation was indicated in 5,596 (7%) cases, most of them due to
technical (37%), vascular (27%) and biliary (10%) complications,
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primary non-functioning (25%) and rejection (19%, with chronic
rejection being 14%). Recurrence of the primary disease, mostly
non-tumoral, occurred only in 11% of the cases(4).
The overall mortality found in this study was 12.6% and the
main cause of death was sepsis (38.9%). In a study carried out in
Europe, the mortality rate was 23%, considering 18,186 patients
with liver transplantation or retransplantation. The general causes
of death were multiple organ failure and cerebrovascular, cardiovascular, pulmonary and renal complications (29%); recurrence of
primary disease (20%, with 11% due to cancer); sepsis (18%, with
9% due to bacterial infection); technical complications (5%, 3% due
to bleeding and vascular complications) and rejection (4%, with 3%
due to chronic rejection). When only patients who survived more
than 6 months are considered, there are fewer technical complications, infection and general complications, and an increase in tumor
and non-tumor recurrence, new tumor and rejection. Data from
the last 10 years of the study showed an overall mortality rate of
16% with the same distribution of causes of death observed in the
population since 1988(4).
Among the limitations of the present study, we can mention
the retrospective design. In addition, the average tacrolimus blood
collection during the 12-month period after liver transplantation
was 7.49, that is, at least one collection was not performed every 30
days of follow-up and the lack of this data may influence the results.
Asymptomatic transplant patients without laboratory alterations
did not undergo biopsy, and there may be among these cases of
acute cellular graft rejection. Biopsy is an invasive procedure, not
indicated without need justified by clinical evaluation. However,
the data demonstrated the variation in tacrolimus blood levels
and point to the importance of monitoring and its implication in
clinical outcomes.
The findings on rejection, survival and death may have been
influenced by other factors. However, increased risk of graft loss
associated with increased standard deviations of tacrolimus blood
levels may indicate the need for more rigorous monitoring of tacrolimus blood levels.
This was a retrospective study and we believe it opens the door
to a prospective study where patients are evaluated from the posttransplant period, assessing serum tacrolimus levels and outcomes,
not just rejection. In addition, a prospective study also makes it
possible to assess other factors related to the outcomes. Prospective studies with the inclusion of patient follow-up by pharmacist,
added to the health team, could be performed to improve treatment
adherence and variation in tacrolimus blood levels in patients who
underwent liver transplantation.
Intra-patient monitoring of tacrolimus blood levels by standard
deviation is an inexpensive method that can be incorporated into
the clinical follow-up of patients with liver transplantation.
Routine monitoring of tacrolimus blood levels should be used
in conjunction with the clinical evaluation of the patient in order
to optimize immunosuppressive therapy. Through integrated multidisciplinary team action it is possible to increase the quality of
care and decrease the chances of undesirable outcomes.
CONCLUSION

The results of this study show that variations in tacrolimus
serum levels greater than two standard deviations are associated
with survival and death. The early identification of patients with
varying blood levels of tacrolimus with the accurate monitor-
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ing of the drug blood levels may be important in the follow-up
of patients who undergo liver transplantation and can prevent
unfavorable outcomes.
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Maciel NB, Schwambach KH, Blatt CR. Transplante hepático: variação dos níveis sanguíneos de tacrolimo e desfechos de sobrevida, rejeição e óbito.
Arq Gastroenterol. 2021;58(3):370-6.
RESUMO – Contexto – Os imunossupressores desempenham importante papel no transplante de órgãos sólidos, com o objetivo de evitar a rejeição
aguda e crônica, aumentando o tempo de sobrevida do órgão e do paciente. No Brasil, em 2016, o transplante de fígado foi o 3° mais frequente, com
um número de 1.880 transplantes, sendo 150 realizados no Rio Grande do Sul. Objetivo – Investigar a associação da variação dos níveis sanguíneos
de tacrolimo com os desfechos clínicos, rejeição celular aguda tardia, óbito, sobrevida de paciente e enxerto em pacientes submetidos ao transplante
hepático. Métodos – Trata-se de um estudo longitudinal retrospectivo, no qual foram incluídos os pacientes submetidos ao transplante hepático adulto
pelo grupo de transplante hepático na Irmandade Santa Casa de Misericórdia de Porto Alegre, no período de janeiro de 2006 a janeiro de 2013, e que
fizeram o uso de tacrolimo como terapia imunossupressora. Resultados – Dos 127 pacientes incluídos no estudo, a maioria era do gênero masculino
(70,1%), caucasiana (86,4%), com idade entre 52 e 60 anos (33,9%). As associações de causas mais frequentes para transplante hepático foram vírus da
hepatite C, carcinoma hepatocelular (24,4%) e álcool (15,7%). Um total de treze pacientes apresentaram rejeição celular aguda tardia (10,2%); destes,
três tiveram dois episódios. O tempo médio de rejeição após o transplante hepático foi de 14 meses, variando de 8 a 33 meses. A sobrevida global
foi de 8,98 anos. Em relação aos níveis sanguíneos de tacrolimo, foram identificados 52 pacientes com uma variação maior ou igual a dois desvios-padrão. Destes pacientes, oito tiveram rejeição, contudo, a associação não foi significativa (P=0,146). Foi encontrada uma associação significativa
entre a variação maior ou igual a dois desvios-padrão nos níveis sanguíneos de tacrolimo com óbito (P=0,023) e sobrevida (P=0,019). Em relação
ao acompanhamento de sobrevida do enxerto em cinco anos, estar dois desvios-padrão acima aumenta em 2,26 vezes o risco de perda do enxerto
transplantado, e a cada unidade de aumento de desvio-padrão dos níveis sanguíneos de tacrolimo há um aumento de duas vezes no risco de perda do
enxerto transplantado em 5 anos. Conclusão – O aumento do risco da perda do enxerto associado ao aumento da variação dos níveis sanguíneos de
tacrolimo pode indicar a necessidade do acompanhamento mais rigoroso e prospectivo dos níveis sanguíneos de tacrolimo.
Palavras-chave – Transplante hepático; tacrolimo; rejeição de transplante.
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ABSTRACT – Background – Crohn’s disease (CD) and ulcerative colitis (UC), two of the main inflammatory bowel diseases (IBD), have been increasingly
diagnosed in South America. Although IBD have been intensively studied in the last years, epidemiologic data in Brazil are scarce. Objective – To
study the clinical and epidemiologic profile of IBD patients treated in the Clinical Hospital of the Federal University of Uberlândia (HC–UFU) from
1999 to 2014. Methods – We performed a retrospective study of the medical records of patients diagnosed with IBD, according to the international
classification of diseases (ICD) – ICD K50 for CD and ICD K51 for UC – confirmed by endoscopic examination in the case of both diseases. We
analyzed the following variables: age; sex; ethnicity; smoking habit; primary diagnosis; site of disease manifestation; main clinical manifestations;
IBD-related complications; extraintestinal manifestations; and established drug and/or surgical treatment. Results – We evaluated 183 IBD cases (91
UC and 92 CD cases). The estimated prevalence rate of UC was 15.06/100.000 inhabitants and of CD was 15.23/100.000. The CU and CD female to
male incidence ratios were 1.7 and 1.8, respectively. The average age of patients diagnosed with UC was 39.4 years and of those diagnosed with CD
was 31.1 years. White-skinned people were the most affected by UC (66.0%) and CD (69.0%). Few patients were submitted to surgical procedures as
treatment alternative. Conclusion – The estimated prevalence of IBD in this population was low compared to that of populations of North America,
but high compared to that of other regions considered to present low incidence, such as some Asian and Latin American countries.
Keywords – Epidemiologic profile; Crohn’s disease; ulcerative colitis.

INTRODUCTION

Inflammatory bowel diseases (IBD) are a group of chronic
diseases of still unknown causes(1,2) that trigger a chronic inflammatory reaction of the digestive tract(3,4). The physiopathology
responsible for IBD development comprises a chronic uncontrolled
inflammatory process of the intestinal mucosa as a response to a
potential aggressive agent. Despite the unknown etiology, genetic
and environmental factors (e.g., dietary habits, lifestyle, sanitary
conditions, and gut microbiota composition) are believed to be
responsible for the development of these diseases(5).
The main types of IBD are Crohn’s disease (CD) and ulcerative
colitis (UC)(6). Both are considered a major public health problem
in many countries(1,7) due to their growing incidence and impact on
the patients’ quality of life, affecting them socially, psychologically
and professionally(8).
Crohn’s disease is chronic and recurrent and can affect any part
of the digestive tract (from the mouth to the anus). The inflammation in this case is most often described as of the transmural type
and can be characterized by discontinuous injuries(9). The injuries
can usually be seen on endoscopic examination, in which it is possible to evaluate their characteristics, extent and severity, and collect biopsies for microscopic analysis(10). On the other hand, UC is
limited to the colon and rectum regions, takes a relapsing-remitting
course, with involvement strictly limited to the mucosal layer(11).
Over the last years, the number of IBD cases has significantly
increased in Western populations(12), especially in developed coun-

tries(13), with higher occurrence in the Northern hemisphere(14,15).
However, the incidence has also increased in regions where these
diseases were previously considered of low prevalence, such as Japan,
South Korea, Singapore, Northern India, and Latin America(16). Such
trend is likely associated with the improvement of socioeconomic
conditions in these areas(17) since, according to the hygiene hypothesis,
improved health conditions coupled with lower exposure to infections
during childhood may impair the immune response later in life(18).
Epidemiologic studies addressing IBD in Latin America are few.
Some researches, however, have demonstrated an increasing incidence of UC and CD, as for example in Chile(19). The incidence and
prevalence of IBD in Brazil is still considered low, although some
studies have shown a remarkable growth in incidence, prevalence
and hospitalization for these diseases(20-23). The lack of studies and
scientific publications focused on this group of diseases contributes
to delayed diagnosis and higher morbidity(1).
The objective of this research was to know the epidemiologic
profile of IBD patients treated in the Clinical Hospital of the
Federal University of Uberlândia (HC–UFU).
METHODS

Study location
The study took place in the city of Uberlândia (FIGURE 1),
state of Minas Gerais, Southeast Brazil. Uberlândia had a Municipal Human Development Index (MHDI) of 0.789 in 2010, which
was above the MHDI of Minas Gerais (0.731) and Brazil (0.727)(24).
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We also calculated the estimated incidence (new cases/100,000
inhabitants/period) and prevalence (existing cases/100,000 inhabitants/period) rates of IBD in the HC–UFU based on the frequency
of IBD cases per year and annual data of population size of the
city of Uberlândia within the period from 1999 to 2014 provided
by the Brazilian Institute of geography and statistics(26).
Ethical considerations
The study was approved by the Research Ethics Committee of the Federal University of Uberlândia (CAAE:
45724715.6.0000.5152) and patient confidentiality was guaranteed
at all phases of the study. Informed consent was not needed because
the data were retrieved from filed medical records of the HC–UFU,
which are recognized instruments whose usage is exempted from
the informed consent requirement.
RESULTS

FIGURE 1. Study area: Uberlândia, Minas Gerais State, Southeastern
Brazil.

The research was conducted in the Clinical Hospital of the
Federal University of Uberlândia (HC–UFU), a reference for
medium and high-complexity health care serving patients of the
National Unique Public Healthcare System (SUS) in the Triângulo
Mineiro and Alto Paranaíba region(25).
Sampling design
In order to describe the clinical and epidemiologic profile of
National Unique Public Healthcare System patients with IBD who
received care in the HC-UFU from 1999 to 2014, we performed
a retrospective descriptive study with quantitative analysis based
on the medical records of inpatients and outpatients. Diagnoses
were confirmed by endoscopic examination (colonoscopy) and
classified according to the international classification of diseases
(ICD) – K50 for CD and K51 for UC. Patients presenting colitis
caused by other factors such as parasitic infections, granulomatous
diseases (e.g. tuberculosis), neoplastic diseases, and acquired immunodeficiency syndrome (AIDS); and patients whose data were
fed into the system but who were not diagnosed with IBD were
excluded from the analysis.
We analyzed the following variables: age; sex; ethnicity; marital
status; smoking habit; primary diagnosis; site of disease manifestation; main clinical manifestations; IBD-related complications;
extraintestinal manifestations; established drug and/or surgical
treatment; and number of hospitalizations after diagnosis.
Statistical analysis
Incidence rates were expressed as number of cases per 100,000
inhabitants. Absolute and relative frequencies were used for
descriptive statistical analyses. The chi-squared test was used in
the inferential analysis to compare incidence rates according to
qualitative variables (sex, marital status, ethnicity, and site of
disease manifestation). P values less than or equal to 5% (≤0.05)
were considered significant. We performed the statistical tests in
the IBM® SPSS® Statistics software version 23.0 and in Microsoft
Excel® 2011.
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We analyzed 183 medical records of patients with confirmed
diagnosis of IBD seen in the HC–UFU from 1999 to 2014. We
found a total of 91 (49.7%) cases of UC and 92 (50.3%) of CD.
The annual rate of new cases of IBD increased between
1999 and 2009. In 2010, significant increases were observed in
the estimated incidence, reaching 18 new cases (CD=9, UC=9).
The estimated incidence rate in the studied hospital was 1.32
cases/100,000 inhabitants/year in 1999, reaching a peak in 2010
with 2.98 cases/100,000 inhabitants/year. The estimated incidence
per year increased progressively during the sampled period, with
a greater number of new cases from 2008 to 2010 (FIGURE 2).
During the studied period, the estimated prevalence of IBD at
the HC–UFU was 30.29 cases/100,000 inhabitants, consisting
of 15.23 cases of CD/100,000 inhabitants and 15.06 cases of
UC/100,000 inhabitants.

FIGURE 2. Annual incidence rates of inflammatory bowel diseases (IBD)
(total), ulcerative colitis (UC), and Crohn’s disease (CD) in Uberlândia,
Minas Gerais, Brazil, from 1999 to 2014.

Age at diagnosis varied from 1 to 80 years, with an average of
35.2 years and a standard deviation (SD) of 15.3 years. The average age at appearance of UC and CD was 39.4 (SD=15.3) and
31.1 (SD=15.0) years, respectively. Our results showed a greater
estimated incidence of CD in individuals from 21 to 30 years old,
while the estimated incidence of UC was greater on individuals
aged 31 to 40. FIGURE 3 shows the age distribution of patients
at diagnosis of UC and CD.
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FIGURE 3. Age profile of ulcerative colitis (UC) and Crohn’s disease
(CD) patients in Uberlândia, Minas Gerais (Brazil), from 1999 to 2014.

There was a predominant occurrence of CD and UC in women.
Female to male incidence ratios were 1.8/1.0 for CD and 1.7/1.0
for UC. The association between incidence and sex was statistically
significant for both diseases (P=0.011 for CD, P=0.026 for UC).
TABLE 1 shows the demographic aspects of the study subjects and
characteristics of the population of Uberlândia for comparison
and statistical analysis.

Regarding ethnical groups, 66.0% of UC patients were white
skinned, 29.0% brown skinned, and 5.0% black skinned. Among
CD patients, 69.0% were white skinned, 30.0% brown skinned, and
1.0% black skinned. As for the marital status, 95 (51.9%) patients
were married, 74 (40.4%) single, 10 (5.5%) divorced, and 4 (2.2%)
widowed (TABLE 1).
We analyzed some of the factors that could influence the
IBD pathogenesis in this group of patients, including the recent
population migration to urban centers. All CD patients and 88 UC
patients (97.0%) were residents of urban areas, and only 3 (3.0%)
UC patients lived in rural areas (TABLE 1).
Only 102 medical records presented information regarding the
patients’ smoking habits. According to these records, 62 (29 UC
and 33 CD) patients reported they had never smoked, 22 (14 UC
and 8 CD) patients were former smokers, and 13 (7 UC and 6 CD)
patients were current smokers.
The patients’ clinical characteristics can be seen in TABLE 2.
Regarding the site of disease manifestation, 39.5% of the UC patients presented proctitis/proctosigmoiditis, 25.3% left colitis, and
35.2% pancolitis. Among CD patients, 42.4% had the ileocolonic
region affected, 32.6% the terminal ileum, and in 25.0% the affected
region was restricted to the colon.
The fistulizing behavior is considered the most aggressive clinical course and was observed in 37.0% of all CD patients.
The main clinical manifestations presented by UC patients were
abdominal pain (64.8%), bloody diarrhea (60.4%), intestinal colic
(52.7%), and weight loss (21.9%). These symptoms were also present

TABLE 1. Demographic characteristics of inflammatory bowel diseases (IBD) (total), ulcerative colitis (UC), and Crohn’s disease (CD) patients in
Uberlândia, Minas Gerais, Brazil, from 1999 to 2014.
Demographic
variables

Minas Gerais total population
(n=19,597,330)*

Uberlândia (MG) total
population (n=604,013)*

Sex
Female
Male
Chi-squared test

9,641,877 (49%)
9,955,453 (51%)
–

309,099 (51%)
294,914 (49%)
–

CD (n=92) n (%)
59 (64%)
33 (36%)
P=0.011

UC (n=91) n (%)
57 (62%)
34 (38%)
P=0.026

Marital status
Married
Single
Divorced
Widowed
Chi-squared test

–
–
–
–
–
45.4%

–
–
–
–
–
55.8%

44 (47.8%)
42 (45.7%)
5 (5.4%)
1 (1.1%)
P=0.121
63 (69%)

51 (56.0%)
32 (35.2%)
5 (5.5%)
3 (3.3%)
P=0.004
60 (66%)

Ethnicity
White skinned
Brown skinned
Black skinned
Chi-squared test

44.3%
9.2%
–
17,715,216
2,882,114

34.6%
8.3%
–
587,266 (88%)
82,406 (12%)

28 (30%)
1 (1%)
P=0.039
92 (100%)
0 (0%)

26 (29%)
5 (5%)
P=0.322
88 (97%)
3 (3%)

Residence
Urban
Rural
Chi-squared test

–

–

P=0.000

P=0.010

IBD

*Source: Brazilian Institute of Geography and Statistics (IBGE, 2010, online database).
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TABLE 2. Clinical aspects of patients with ulcerative colitis and Crohn’s
disease in Uberlândia, Minas Gerais, Brazil, from 1999 to 2014.
IBD
CD (n)

UC
(n)

Previous surgeries
Not performed
Appendectomy
Cholecystectomy
Appendectomy + cholecystectomy

75
11
4
2

82
2
6
1

Site of manifestation
Terminal ileum
Ileum and colon
Colon
Proctitis
Left colitis
Pancolitis

30
39
23
–
–
–

–
–
–
36
23
32

Extraintestinal manifestations
Articular
Dermatological
Hepatological
Ophthalmic
Pulmonary
Urological
Renal
Vascular

23
3
3
2
2
0
1
0

31
6
1
6
1
2
0
1

IBD behavior
Inflammatory
Stenosing
Fistulizing
Steno-fistulizing
Clinical remission
No information available in the medical records

25
18
34
10
4
1

0
0
0
0
38
5

IBD: inflammatory bowel disease; UC: ulcerative colitis; CD: Crohn’s disease.

in CD patients, but bloody diarrhea (38.0%) was a less common
event than bloodless diarrhea (51.0%) in this group.
Joint manifestations were the most frequent extraintestinal
manifestations, affecting 25.0% of the CD patients and 34.0% of
the UC patients.
Regarding surgical procedures, appendectomy was the most
used in CD patients (11.9%), while cholecystectomy was the most
common in UC patients (6.5%). However, 85.7% of all IBD patients
had not undergone any surgical procedure.
As for treatments, 118 (64.5%) cases (22.4% CD and 42.1% UC
patients) were pharmacologically treated, while 65 (35.5%) cases
(27.9% CD and 7.6% UC patients) underwent both pharmacological and surgical treatment.
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Among the pharmacological interventions adopted by physicians, the use of aminosalicylates was the most common (88% of
all IBD patients), followed by the use of immunomodulators (48%).
Besides these, corticosteroids were commonly used in UC patients
(37.7%), and biological therapy (infliximab) in CD patients (42.3%).
Of all patients seen at the HC–UFU, 132 (72.0%) were hospitalized, and 51 (28.0%) received outpatient care only.
DISCUSSION

The incidence rates of CD and UC have risen throughout the
world over the last decades and, due to the high complexity of these
immune mediated diseases, epidemiologic trends suggest a link
with the Western culture and lifestyle(15,16). The highest incidence
and prevalence rates of IBD are observed in the United States and
Europe, but rates are rapidly growing in Asia, especially in Japan,
India, and the Middle East(27,28). Growing rates are also observed in
Latin American countries. In Brazil, for example, in some regions
the UC:CD ratio presents a distribution similar to that of countries
in North America and Europe when compared to some countries
in Latin America(14,29).
In Brazil, the National Unique Public Healthcare System works
with a system of reference constituted by the articulation of units,
from the lowest to the most complex level of care.
The HC–UFU is the only regional public hospital providing
medium and high complexity care to the population of the municipalities of the Triângulo Mineiro and Alto Paranaíba region.
This region has more than one million inhabitants; so, this hospital
currently serves a population of almost three million people and
provides more than 2 million consultations per year for patients
from Uberlândia and other municipalities. Yet, the incidence and
prevalence rates of the present study were calculated based only on
the estimated annual population of Uberlândia, where the hospital
is located. However, the inclusion of the population of the other
cities in the Triângulo Mineiro and Alto Paranaíba region could
lead to the underestimation of the incidence and prevalence rates.
In Brazil, the estimated prevalence of IBD in the Western region
of the state of Minas Gerais was found to be high: 30.29/100,000
inhabitants (UC – 15.06/100,000 inhabitants, CD – 15.23/100.000
inhabitants). The burden of IBD in South America, especially in
Brazil, is increasing at a rate possibly even greater than that of
other developing regions around the world. Parente et al. (2015)(30)
found a prevalence of 12.8 cases/100,000 inhabitants in a University
Hospital in the state of Piauí, and Victoria et al. (2009)(21) found a
prevalence of 22.6 cases/100,000 inhabitants in São Paulo, Brazil,
between 2001 and 2005, in the analysis of a university hospital in
the Southeast region of Brazil. The prevalence of IBD in the Western region of the state of Minas Gerais was higher (30.29/100,000
inhabitants) probably because we considered patients from the
whole Triângulo Mineiro and Alto Paranaíba region.
Studies carried out in other regions of Brazil, similarly to the
present one, have reported a high prevalence of IBD. Gasparini
et al. (2018)(22) found a prevalence of IBD of 52.6 cases/100,000
inhabitants in the state of São Paulo. In a study of IBD patients
who utilized the Public Medication Dispensing System of the Department of Health of Espírito Santo State, Martins et al. (2018)(23)
found a prevalence of 38.2 cases/100,000 inhabitants. The estimated
incidence and prevalence rates detected in the present and other
studies suggest a growing trend of IBD estimated incidence and
prevalence in Brazil.
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The incidence of IBD in the Western region of Minas Gerais
was higher than that found by Parente et al. in 2015(30) in Northeastern Brazil, who reported a peak of 1.53 cases/100,000 inhabitants. However, our results were still much lower than those found
in other Brazilian regions, which have been reported to range from
7.7 to 13.30 cases/100,000 inhabitants(21-23).
There was a decrease in both prevalence and incidence in the
years 2013 and 2014. In these years, only patients seen in the emergency room and in inpatient units were considered in the analysis
because data from outpatients were not fed into de system due to
a change in the information system.
In the present work, CD and UC predominated in women,
similarly to previous findings in Brazil(20,31). Although few studies
have reported the incidence of IBD according to sex, some data
suggest a greater estimated prevalence in women(30). Although IBD
are equally diagnosed in both sexes, their chronicity has a unique
impact on women’s lives(32). Our study showed a significantly higher
estimated prevalence in women, what can considerably affect their
lives, including their sexuality and family planning(33). Moreover,
drug interventions and surgical procedures can negatively affect
their self-image and quality of life. Thus, a broader discussion
regarding whether or not women should receive a differentiated
treatment is necessary.
The Brazilian population presents a heterogeneous ethnic
phenotype represented by miscigenous ethnic characteristics. The
population of Uberlândia is mostly composed by white-skinned
people (55.8%), followed by brown-skinned (34.6%), black-skinned
(8.3%), yellow-skinned (1.1%), and indigenous (0.2%) people(26).
Our results agree with the literature in that IBD are more common
in caucasian than non-caucasian populations(34). However, studies
have shown that the burden of IBD is lower in black than in white
people, but most of the studies include a small number of black
patients and cross-sectional analyses(35). In fact, in regions with
characteristics of racial miscegenation and less interaction between
white and black people, IBD are gradually affecting other races
besides the caucasian(30,36).
Multiple environmental factors have been associated with
the development of IBD and geographic variations contribute
to higher incidence and modified expression (37). The recent
population migration towards urban centers has led to a positive association between the incidence of CD and UC in urban
and rural areas(38). Our results showed that 98% of the patients
(100% of the CD patients and 97% of the UC patients) lived in
urban areas, similarly to the observed in other regions of Brazil(21,30,31). Rapid urbanization in the developing world has been
associated with an increasing incidence of several autoimmune
diseases, including IBD. Urbanization promotes environmental
exposures, such as Westernization of diet, increased antibiotic
use, pollution, improved hygiene status, and early-life microbial
exposure, that have been shown to affect the gut microbiota and
the susceptibility to IBD(39).
Smoking has a parodoxical relationship with IBD: smokers have
a higher risk of developing CD and a lower risk of developing UC.
In the present study, the analysis of the data showed no relationship
between smoking and the development of these diseases. Thus, we
did not observe any protective or injurious effects of this factor in
IBD, as reported in the literature(40,41).
The most frequent inflammations in UC were proctitis/proctosigmoiditis and pancolitis, as also found in the Central-West
region of Brazil(20).

In the case of CD inflammations in the ileum and colon region
were the most common. A similar result as to the site of manifestation of the disease was reported for a sample of IBD patients from
a mixed population in Bahia State(42) and in a study conducted in
the São José de Joinville Municipal Hospital, Southern Brazil(43).
The main symptoms described in the literature include diarrhea, abdominal pain, gastrointestinal bleeding, weight loss, bad
nutrition, and fatigue(6). In the present casuistry, diarrhea episodes
were the most reported symptom, more frequently bloody in the
case of UC, and bloodless in CD. These results are important
because symptoms such as abdominal pain and weight loss were
reported for both diseases. A more precise correlation between
symptoms and severity of IBD may favor a more specific diagnosis, since the approach to suspected IBD patients is different
from that to CD patients(44).
Over a third of IBD patients are affected by extraintestinal manifestations. The most common include arthropathies,
mucocutaneous and ophthalmologic manifestations, as well as
conditions affecting the hepatobiliary system, in both CD and
UC(45). Our results show that most UC and CD patients had
joint manifestations, as also observed in other Brazilian studies(31,46,47). Autoimmune disorders, like rheumatoid arthritis, can
lead to greater morbidity than the underlying intestinal disease,
and may even be the initial symptoms of the IBD. In this regard,
early recognition of these manifestations could lead to the most
appropriate therapy to reduce the overall morbidity of the affected
patients(48). Single or multiple complications may occur during
development of IBD. For example, fistulas may form along any
segment of the intestine, abnormally communicating it with the
epithelial surface of other adjacent organs. In our study, fistulas
stood out as CD-related complications. Studies already point to
their prevalence and suggest endoscopic treatment as an important
multidisciplinary approach for IBD(49,50).
In the present study, most of the patients were treated using
medication only (64.5%), with no need for surgical intervention.
This results are probably due to the growing preference for immunosuppressant and/or biological therapy over surgical approach for
both CD and UC(51,52). Yet, patients who underwent more surgical
procedures were those affected by CD (27.9%).
Notwithstanding the increasing ability to control inflammation
with new drugs, small progress has been made to prevent intestinal
inflammation from progressing to fibrosis, a complication that
forces many CD patients to go through surgical procedures(53).
Antibiotics, salicylate derivatives, steroids, immunosuppressants, and biological therapy are part of the therapeutic arsenal
for IBD(28). Among the drug interventions used by patients in
this study, the most common were aminosalicylates and immunomodulators (88 and 48%, respectively). Besides these,
corticosteroids were common to treat UC and biological therapy
(anti-TNF) to treat CD.
The treatment of IBD has improved over the years, mainly after
the emergence of biological drugs that block the multiple pathways
involved in inflammation. Despite the importance of conventional
therapy for the treatment of IBD, these new drugs are necessary to
treat moderate and severe forms of IBD(28).
Due to their chronic nature with recurrence and spontaneous
remission, both UC and DC require frequent hospital visits and
admissions(54). Although the advent of biological therapies has
reduced the number of hospitalizations, the clinical course of IBD
is marked by relapses that result in frequent hospitalizations and
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bowel surgery(55,56). The present study showed high hospitalization
rates, likewise in other national and international studies(21,43,46,55,56).
Epidemiological data on IBD in Brazil are still scarce, but the increasing frequency of hospitalizations in large urban centers has
been demonstrated(21,43, 47).
We recognize that the incidence and prevalence rates found in
this study do not faithfully represent the rates in the whole Western
region of Minas Gerais. We present here an estimated statistical
calculation. Furthermore, other aspects that may have impacted
the accuracy of the data include the change in the information
system of the researched institution started in 2013, which resulted
in the analysis, in the years 2013 and 2014, of patients seen in the
emergency and inpatient units only; poor completion of medical
records; lack of available data; and incorrect classification of the
diagnosis in the filing of cases. We overcame the flaws in the information from medical records through the complementary analysis
of endoscopic examinations and biopsies. Finally, considering
that approximately 80% of the Brazilian population depends on
the National Unique Public Healthcare System and free supply of
medications, data from patients covered by private insurance were
not included in this study. Their inclusion could lead to over- or
underestimation of incidence and prevalence rates. Studies have
shown that the prevalence of IBD is higher among commercial
compared to government-sponsored managed health care insured
individuals. The results presented in this article are part of a master’s dissertation that started in 2016 and ended in 2018. Thus, in
order to make all stages of the research (collection of data from
medical records, writing of the dissertation, and preparation of
the article) feasible, the study analyzed data until 2014, totaling a
16-year period and 183 medical records of patients with confirmed
diagnosis of IBD.
Despite the potential biases, the present study provided important and possibly representative information on the occurrence of
IBD in the Western region of Minas Gerais and Southeast region
of the country. The study gains further relevance when considering the small number of epidemiological studies of IBD in these
regions and in the country.

CONCLUSION

We found a patient profile close to that reported in the literature.
The IBD developed progressively and did not present any prevalence in the studied group. The estimated incidence rate reached a
peak of 2.98 cases/100,000 inhabitants/year in this study, while the
estimated prevalence was 30.29 cases/100,000 inhabitants. In the
specific case of CD and UC, the prevalence was 15.23 and 15.06
cases/100,000 inhabitants, respectively. There was a predominance
in middle-aged, female, married, and white-skinned people. The
main symptoms were diarrhea, abdominal pain, intestinal colic,
and weight loss. The most observed complications were fistulas,
enterorrhagia, and intestinal obstruction, and the main extraintestinal manifestations were joint manifestations. Drug therapy was
the most common frequent treatment used, and aminosalicylates
and immunomodulators were the most commonly used medications. Despite some limitations, this study provides an analysis of
epidemiologic data which may be helpful to implement more appropriate clinical approaches to the reality of the assisted patients.
Furthermore, the present analysis of the estimated prevalence
rates showed that IBD cases are increasing and are now higher in
Brazil than in regions considered to present low incidence, as some
Asian and Latin American countries.
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RESUMO – Contexto – A doença de Crohn (DC) e a retocolite ulcerativa (RCU), duas das principais doenças inflamatórias intestinais (DIIs), têm sido
cada vez mais diagnosticadas na América do Sul. Embora a DII tenha sido intensamente estudada nos últimos anos, os dados epidemiológicos no
Brasil são escassos. Objetivo – Estudar o perfil clínico e epidemiológico dos pacientes com DII atendidos no Hospital das Clínicas da Universidade
Federal de Uberlândia (HC–UFU) de 1999 a 2014. Métodos – Foi realizado um estudo retrospectivo dos prontuários de pacientes com diagnóstico de
DII, de acordo com a classificação internacional de doenças (CID) – CID K50 para DC e CID K51 para RCU – confirmado por exame endoscópico
para ambas as doenças. Analisamos as seguintes variáveis: idade; sexo; etnia; hábito tabágico; diagnóstico primário; local de manifestação da doença;
principais manifestações clínicas; complicações relacionadas a DII; manifestações extraintestinais; tratamentos medicamentoso e/ou cirúrgico instituídos. Resultados – Foram avaliados 183 casos de DII (91 casos de RCU e 92 casos de DC). A prevalência estimada de RCU foi de 15,06/100.000
habitantes e de DC foi de 15,23/100.000. As taxas de incidência entre pacientes do sexo feminino e masculino foram de 1,7 para RCU e 1,8 para DC.
A idade média dos pacientes com diagnóstico de RCU foi de 39,4 anos e daqueles com DC foi de 31,1 anos. A raça branca foi o grupo étnico mais
afetado por RCU (66,0%) e DC (69,0%). Poucos pacientes foram submetidos a procedimentos cirúrgicos como alternativas de tratamento. Conclusão
– A prevalência estimada de DII nesta população foi baixa em comparação com populações da América do Norte, mas elevada em comparação com
outras regiões consideradas de baixa incidência, como alguns países da Ásia e da América Latina.
Palavras-chave – Perfil epidemiológico; doença de Crohn; colite ulcerativa.
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ABSTRACT – Background – Recent studies have shown that endoscopy fellows can perform colonoscopy effectively and safely. However, little is known
about the performance of surgical residents without prior knowledge of endoscopic techniques. Objective – To assess whether quality indicators were
met at an outpatient endoscopy center and whether surgical residents, without prior upper or lower endoscopy skills, could perform colonoscopy
adequately. Methods – A prospective non-randomized cohort study was undertaken. All exams were performed either by assistant physicians or by
residents. Quality measures were compared between those groups. Results – A total of 2720 colonoscopies were analyzed. In the resident group, we
observed older patients (57.7±12.7 years vs 51.5±14.5 years, P<0.001), a higher prevalence of screening colonoscopies (52% vs 39.4%, P<0.001) and a
higher prevalence of colorectal cancer (6.4% vs 1.8%, P<0.001). The cecal intubation rate was higher in the attending group (99.9% vs 89.3%; P<0.001).
The polyp detection rate was 40.8%, and no differences were observed between the studied groups. The residents had a higher rate of perforation in
all exams (0.4% vs 0%; P=0.02). Postpolypectomy bleeding and 7-day readmission rates were the same (0.2%). All readmissions in 7 days occurred
due to low digestive bleeding, and none required intervention. Conclusion – Quality indicators were met at a university outpatient endoscopy center;
however, medical residents achieved lower rates of cecal intubation and higher rates of perforation than the attending physicians.
Keywords – Colonoscopy; resident education; quality metrics.

INTRODUCTION

Adhering to a screening program can be considered one of the
greatest tools against colorectal cancer (CRC)(1,2). Many screening
programs have been developed, and different modalities of exams
are available(3). However, the adoption of colonoscopy as the preferred method in countries such as the United States of America
and Japan has been epidemiologically linked with CRC burden
reduction(4). This may be explained by the fact that the exam allows
the detection and removal of premalignant lesions(5). Additionally,
a diagnosis of CRC can be made earlier in asymptomatic patients(6).
In Brazil, there has been an increasing impact of CRC, which
can be explained by the aging population, a greater exposure to
risk factors and a lack of adequate screening(4,7). In fact, access to
colonoscopy is difficult for most Brazilians that depend on public
health. To offer the exam comprehensively, financial investments
are necessary to build adequate infrastructure and train health
teams. In the state of São Paulo, the largest state of Brazil, 14670
new cases of CRC are expected this year(8). To meet these and other
demands for specialized care and tests, medium complexity health
centers, known as specialty outpatient clinics and state hospitals,
have been created(9).
Since 2010, ambulatory procedures of medium complexity and
without the need for prolonged hospitalization have been trans-

ferred to university centers of medium complexity, and colonoscopies for low-risk patients has been performed on an outpatient basis
in the same units. A colonoscopy teaching structure was created,
and surgical residents, with no previous colonoscopy experience,
can perform the initial training.
To ensure the quality of endoscopic examination, it is important
to adopt indicators associated with increased accuracy and reduced
complications(10,11). Recent studies have shown that endoscopy
fellows can perform the exam effectively and safely(12). However,
little is known about the performance of surgical residents without
prior knowledge of endoscopic techniques. Additionally, in some
studies, the participation of trainees and attending physicians is too
intertwined to define who truly performed the exam(13). Therefore,
the aim of the present study is to assess whether quality indicators
were met at an outpatient endoscopy center and whether surgical
residents, without prior upper or lower endoscopy skills, could
perform the exam adequately.
METHODS

Study design, setting and data collection
We conducted a prospective non-randomized cohort study and
gathered information to build a colonoscopy database at Ribeirão
Preto Medical School, University of São Paulo. The following vari-
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ables were collected continuously and prospectively: patient name,
registration number, age, gender, colonoscopy indication, resident
participation, attending participation, type of anesthesia, bowel
preparation quality, cecal intubation, endoscopic findings, macroscopic characteristics and locations of removed polyps, clinical
and surgical complications related to the procedure, readmission
rates (7-day/30-day) and mortality rate (30-day). All adult patients
(>18 years of age) who underwent colonoscopy from January 1,
2010 to December 31, 2015 were selected. Flexible sigmoidoscopies
and colonoscopies in which cecal intubation was not intended
were excluded, as most quality indicators would not be able to be
calculated. Patients with previous colorectal resection were also excluded from the analysis. During the selected period, four attending
physicians and 18 coloproctology residents performed the exams.
All residents were in the first year of the coloproctology residency
program and had no previous endoscopy experience.
Bowel preparation was classified according to the modified
Aronchick scale and was considered adequate when the entire mucosa could be seen even when residual staining and small fragments
of stool were observed(14). Colonoscopy indication was classified
as appropriate or inappropriate, and a complete list of appropriate indications has been published by the American Society for
Gastrointestinal Endoscopy (ASGE)(15). To identify the location of
colorectal lesions, the colon was divided into the cecum, ascending colon, transverse colon, descending colon, sigmoid colon and
rectum. Colonoscopies were divided into two groups according to
the endoscopist: (a) resident, in which colonoscopy insertion and
withdrawal was performed exclusively by a coloproctology resident;
and (b) attending, in which an attending physician performed complete insertion and/or withdrawal of the colonoscopy tube or when
there were no coloproctology residents in the sector.
Procedure and colonoscopy training program
All patients were referred by primary care physicians. At the
outpatient center, they were evaluated by the attending endoscopist,
anesthesiologist, and nursing team on the same day. All colonoscopies were scheduled 15-30 days after the initial clinical assessment.
Only non-obese patients without uncompensated comorbidities
were admitted for colonoscopy at the institute. To prepare the colon,

1 L of 10% mannitol was given orally. Sedations with propofol and
fentanyl were carried out by the anesthesiologists. All exams were
performed on Olympus tubes and image processors (CF-Q150L/
CV-150, Olympus Corporation®) and recorded in video format
for analysis. Procedures were carried out in the same endoscopy
room during the course of the day. Attending endoscopists staffed
and monitored all procedures. When there were no residents, the
attending endoscopist himself performed the exams. A basic colonoscopy training protocol was carried out as follows: in the first
month of training, the residents were given theoretical instructions on basic colonoscopy techniques and were only allowed to
withdraw the colonoscopy tubes under direct supervision of the
attending physicians, who had performed tube insertion. In the
second month, the residents had reached sufficient competency to
insert the colonoscopy tube with the help of the attending physician
(four-handed intubation technique) and to withdraw the tube with
no help. From the third month until the end of the program, the
residents performed the exams without direct assistance, and the
attending physicians only performed interventions to rectify the
colonoscopy tube and pass a difficult segment. Once that segment
was traversed, the resident resumed the exam. Basic training lasted
for one year and included diagnostic colonoscopies, endoscopic
tattooing and polypectomy (cold forceps, cold snare and hot snare).
All colonoscopies included in the final analysis were performed by
residents, after three months of training.
Comparison between residents and attending physicians
An evaluation was carried out to identify whether the characteristics of the patients were comparable in terms of gender,
age, colonoscopy indication, presence of colorectal malignancy
and presence of diverticular disease of the colon (DDC). For
the analysis of performance and safety, we used the endoscopic
quality indicators of the ASGE(10) and the European Society of
Gastrointestinal Endoscopy (ESGE)(11), illustrated in TABLE 1.
The adenoma detection rate (ADR) was not calculated since, in
most patients, pathological studies were performed at external
centers. The ADR was replaced by the polyp detection rate (PDR),
according to the recommendations of the ESGE. We also compared
all quality indicators between residents and attending physicians.

TABLE 1. Quality indicators used in the present study.
Measure

Society

Description

Target

Appropriate Indications*

ASGE

Frequency in which indication is appropriate

>80.0%

Adequate Bowel prep

ESGE

Percentage of adequately prepared bowel

≥95.0%

Cecal intubation (All colonoscopies)

ASGE

Percentage of colonoscopies where cecum is completely inspected

≥90.0%

Cecal intubation (Screening colonoscopies)

ESGE

Percentage of screening colonoscopies where cecum is completely inspected

≥95.0%

Polyp detection rate (Patients ≥50 years)

ESGE

Percentage of colonoscopies in which at least one polyp was identified

≥40.0%

Perforation (All colonoscopies)

ASGE

Incidence of perforation in all exams

<0.2%

Perforation (Screening colonoscopies)

ASGE

Incidence of perforation in screening colonoscopies

<0.1%

Postpolypectomy bleeding

ASGE

Incidence of postpolypectomy bleeding

<1.0%

7-day readmission rate

ESGE

% of patients with endoscopic-related complications readmitted in 07 days

≤0.5%

30-day readmission rate

ESGE

% of patients with endoscopic-related complications readmitted in 30 days

≤0.5%

30-day mortality rate

ESGE

% of patients endoscopic related deaths

≤0.5%

*A complete list of appropriate indications has been published . ASGE: American Society for Gastrointestinal Endoscopy; ESGE: European Society of Gastrointestinal Endoscopy.
(15)
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Ethics approval
This study was approved by the Institutional Review Board
and the Ethics Committee (n. 89072418.9.0000.5440). All patients
signed informed consent forms, allowing the colonoscopy and
data collection. All procedures were in accordance with the ethical
standards of the institutional and national committees on human
experimentation and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

In total, 1499 colorectal polyps were removed from 971 patients,
and 100 adenocarcinomas were diagnosed. The rectum and sigmoid
colon were the most affected segments, with a total of 672 (45%)
polyps and 68 (68%) adenocarcinomas diagnosed (FIGURE 1).
DDC was observed in 908 (33.4%) patients and most frequently
distributed in the left (438, 48.2%) and right colons (403, 44.4%).
In 67 (7.4%) patients, DDC affected all segments of the colon.

Statistical analysis
Categorical variables are expressed as absolute and relative
frequencies. Continuous variables are expressed as the means ±
standard deviations (SDs). The Kruskal-Wallis test was used to
check for normality in the distributions of the variables. Comparisons of categorical and continuous variables between groups were
performed using Fisher’s exact test or ANOVA. A P-value <0.05
was considered statistically significant. SPSS version 20.0 software
(SPSS, Chicago, IL, USA) was used for statistical analysis.
RESULTS

A total of 2720 colonoscopies were analyzed. Most of the
exams were performed by assistant physicians (n=1626, 59.7%).
Most patients were female (n=1717, 63.1%), and the mean age was
54.1±14.2 years. The main indication for colonoscopy was CRC
screening (n=1210, 44.5%). Polyps and adenocarcinomas were diagnosed in 971 (35.7%) and 100 (3.7%) patients, respectively. DDC
was observed in 908 (33.4%) patients. Baseline characteristics varied
between the two groups. In the resident group, we observed older
patients (57.7±12.7 years vs 51.5±14.5 years, P<0.001), a higher
prevalence of screening colonoscopies (52% vs 39.4%, P<0.001)
and a higher prevalence of CRC (6.4% vs 1.8%, P<0.001) and
DDC (36.5% vs 31.3%, P<0.005). The baseline characteristics of
the patients and colonoscopies are illustrated in TABLE 2.

FIGURE 1. Distribution of polyps and adenocarcinomas according to
colorectal segments.

Indications for colonoscopy were appropriate in 2331 (85.7%)
patients, and bowel preparation was considered adequate in 2667
(98.1%) exams. Higher rates of adequate bowel preparation were
observed in the attending group (99.2% vs 96.3%; P<0.001). The
cecum was completely observed in 2602 (95.7%) of all exams and
in 1155 (95.5%) screening colonoscopies. The cecal intubation
rate in all exams was higher in the attending group (99.9% vs
89.3%; P<0.001). Reasons for incomplete colonoscopies were

TABLE 2. Baseline characteristics of patients and colonoscopies according to examiner status.
Characteristic
Age in years (Mean±SD)
Gender
Male
Female
Indication
CRC screening
GI bleeding
Abdominal pain
Diarrhea
Bowel habit change
Anemia
Constipation
Tenesmus
Weight loss
Polyps prevalence
CRC prevalence
DDC prevalence

All patients
54.0±14.1

Residents
57.7±12.7

Attending
51.5±14.5

P-value*
<0.001

1003 (36.9%)
1717 (63.1%)

404 (36.9%)
690 (63.1%)

599 (36.8%)
1027 (63.2%)

0.96

1210 (44.5%)
695 (25.6%)
324 (11.9%)
176 (6.5%)
119 (4.4%)
92 (3.4%)
65 (2.4%)
31 (1.1%)
8 (0.2%)
971 (35.7%)
100 (3.7%)
908 (33.4%)

569 (52%)
248 (22.7%)
124 (11.3%)
1 (2.8%)
36 (3.3%)
36 (3.3%)
32 (2.9%)
15 (1.4%)
3 (0.3%)
393 (35.9%)
70 (6.4%)
399 (36.5%)

641 (39.4%)
447 (27.5%)
200 (12.3%)
145 (8.9%)
83 (5.1%)
56 (3.4%)
33 (2.0%)
16 (1.0%)
5 (0.3%)
578 (35.5%)
30 (1.8%)
509 (31.3%)

<0.001
0.005
0.46
<0.001
0.02
0.91
0.16
0.36
1.00
0.87
<0.001
0.005

SD: standard deviation; CRC: colorectal cancer; GI: gastrointestinal; DDC: diverticular disease of the colon. *P-value calculated by ANOVA or Fisher’s exact test.
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angulation of the bowel loops (58; 49.2%), bowel obstruction (23;
19.5%), inadequate bowel preparation (19; 16.1%), adhesions (8;
6.8%), fixation of the bowel loops (4; 3.4%), bowel perforation (3;
2.5%), cardiac instability (2; 1.7%) and respiratory complications
(1; 0.8%). In 1413 (51.9%) exams, the ileum was intended to be
intubated, and in those cases, the ileal intubation rate was higher
in the attending group (69.5% vs 62.0%; P=0.004). The PDR was
40.8%, and no differences were observed between the groups. The
residents had a higher rate of perforation in all exams (0.4% vs 0%;
P=0.02). Postpolypectomy bleeding and 7-day readmission rates
were the same (0.2%). All readmissions in 7 days occurred due to
low digestive bleeding, and none required intervention. We did
not observe 30-day readmissions or deaths related to colonoscopy.
TABLE 3 summarizes all quality indicators.
DISCUSSION

The findings of this study demonstrate that outpatient colonoscopy can be performed in a university center while maintaining
quality indicators. To the best of our knowledge, this is the first
study to address colonoscopy quality indicators in a Brazilian outpatient endoscopy center where coloproctology residents, with no
previous endoscopic skills, performed their colonoscopy training
program. There is great interest in outpatient procedures such as
colonoscopy in both public and private settings(16). In the state of
São Paulo, less complex procedures with no need for hospitalization have been transferred to specialized outpatient facilities of
medium complexity(9). In our city, a substantial number of low-risk
patients managed to be removed from the colonoscopy queues of
highly complex public hospitals, which remained responsible for
high-risk cases or those in need of hospitalization. Another positive
effect of this phenomenon was the identification of less complex
patients, in which colonoscopy training presented fewer challenges,
since the exam could be performed in more favorable cases. However, information on quality was missing in our country. We used
a combination of American and European quality indicators to
define appropriate targets for performance. We believe that these
practical recommendations can be adapted to our country, given
the behavioral similarity of our populations. Furthermore, in our
country, there is no strong scientific evidence to create a similar
instrument without using the same references.

Regarding the differences observed in the mean age of patients
and in the indications for colonoscopies between the endoscopist
groups, we believe that their clinical impact on performance is irrelevant. Among the most common risk factors for difficult or incomplete colonoscopy, inadequate sedation, young age, female gender,
high body mass index and anatomical changes of the sigmoid colon
stand out(17-19). However, the higher prevalence of CRC and DDC in
the resident group may have interfered with performance. Although
CRC is not a classic predictor of incomplete colonoscopy, advanced
disease can cause obstruction of the colonic lumen. In the case of
DDC, spastic forms that lead to tortuosity can be a predictor of
a difficult/incomplete examination(19). In our study, obstruction
was a relevant finding in patients with incomplete examinations.
In relation to quality indicators, the target number of appropriate
indications was reached in both groups. This is because our service
has organized protocols for requesting exams, which were sent to the
requesting physicians. This effort is important in a setting with limited
health resources, as observed in our country(20). Proper indications
increase the diagnostic yield of colonoscopy and decrease the risks
of unnecessary procedures(11,21). In our study, chronic constipation
and isolated abdominal pain were considered inadequate indications
since they were nonspecific and allowed little clinical information
to be added(22,23). On the other hand, colonoscopies performed for
intestinal bleeding, especially in the presence of other warning signs
such as changes in bowel habits, tenesmus, anemia and weight loss,
can increase the likelihood of diagnosing neoplastic lesions(24,25).
The quality of the bowel preparation is also an important indicator. Complete colon cleansing is directly associated with better
visualization of the entire mucosa from the rectum to the cecum
and allows higher ADRs and PDRs(26). Regarding bowel prep, a
slight advantage was observed in the attending group, with higher
rates of adequate colonic preparation, which may have contributed
to their higher cecal intubation rate. However, in both groups, the
adequate bowel preparation rates were considered satisfactory.
Regarding cecal intubation, in all exams, the rates were satisfactory, with better scores for the attending physicians. However, the
residents’ low performance cannot be attributed only to skill differences, since the attending physicians were allowed to assist with
the procedure when necessary. The difference may be explained by
the patients’ characteristics, since obstructive CRC and diverticular
disease were more prevalent in the resident group.

TABLE 3. Quality indicators in all colonoscopies and comparison between residents and attending physicians.
Measure

Target

All exams

Residents

Attending

Appropriate indications

>80.0%

2331 (85.7%)

938 (85.7%)

1393 (85.75)

1.000

Adequate bowel prep

≥95.0%

2667 (98.1%)

1054 (96.3%)

1613 (99.2%)

<0.001

Cecal intubation (all colonoscopies)

≥90.0%

2602 (95.7%)

977 (89.3%)

1625 (99.9%)

<0.001

Cecal intubation (screening colonoscopies)

≥95.0%

1155 (95.5%)

531 (96.7%)

624 (94.4%)

0.07

Polyp detection rate (patients ≥50 years)

≥40.0%

725 (40.8%)

316 (40.1%)

409 (41.4%)

0.62

Perforation (all colonoscopies)

<0.2%

4 (0.1%)

4 (0.4%)

0

0.02

Perforation (screening colonoscopies)

<0.1%

1 (0.1%)

1 (0.2%)

0

0.45

Postpolypectomy bleeding

<1.0%

2 (0.2%)

0

2 (0.4%)

0.50

7-day readmission rate

≤0.5%

5 (0.2%)

3 (0.3%)

2 (0.1%)

0.39

30-day readmission rate

≤0.5%

0

0

0

NC**

30-day mortality rate

≤0.5%

0

0

0

NC**

P-value*

*P-value calculated by Fisher’s exact test. **P-value not computed due to a constant zero rate.
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The ADR is perhaps the most important performance indicator for colonoscopy. It could not be calculated in this study since
histopathological examinations of the polyps were performed in
external institutes and we did not have access to all the reports.
Instead, we used the PDR as the indicator, as recommended by
ESGE, which can be equivalent to the ADR but with different
relevance(11,27,28). The advantage of measuring the PDR is that there
is no dependence on secondary data (histopathological analysis);
however, it can lead to unnecessary biopsy behavior in an attempt
to circumvent the system. In the period the exams were performed,
the PDR was not used as a quality indicator, and we believe that
this bias did not exist.
For complications, the perforation rates of the residents were
above the target. This can be expected by the lower level of skill;
however, whenever necessary, the attending physicians intervened
in the residents’ exams to undo loops formed by the colonoscope or
to traverse difficult segments. Other measures included gentle handling of the device, inflating as little as possible, handling controls
with one finger at a time, and avoiding scope progression against
any resistance and changes in patients’ positions(29). Even so, we
believe that as the number of exams increases, these complications
will decrease for the residents, since the overall perforation rates
among the screening colonoscopies were acceptable. Other indicators, such as postpolypectomy bleeding and 7-day readmission,
reached satisfactory levels, and no readmissions or deaths were
observed 30 days after the colonoscopy. In a study with a higher
number of patients, Chan et al. demonstrated that complications
such as perforations and postpolypectomy bleeding were infrequent
events, even in exams performed by trainees(30).
The present study shows interesting results in a relatively unknown group of endoscopists: coloproctology residents with no previous endoscopic training. Specialty outpatient clinics have reduced
the wait for consultations and specialized exams and have proven
to be an appropriate setting for colonoscopy training. However,
some factors limit our conclusions. Since this is a non-randomized
analysis, the study is subject to selection bias. However, even with a

higher prevalence of diseases that can be limiting factors to completing the colonoscopy, such as advanced CRC and DDC of the
colon, the residents generally performed well. Another limitation
was the fact that in some residents’ examinations, the attending
physicians performed assistance maneuvers to reduce loops. This
may have improved the residents’ cecal intubation rates; however,
it was a necessary safety measure, as they were examiners at the
beginning of their training program without endoscopic experience.
Despite the limitations, the information is important and leads us
to conclude that the outpatient facility was adequate for training.
CONCLUSION

Performance indicators were achieved in an outpatient teaching
center, and in general, complication rates reached recommended
levels. The overall performance of the residents was satisfactory;
however, they achieved lower rates of cecal intubation and higher
rates of perforation than the attending physicians. These findings reinforce the need for constant monitoring in the context of teaching.
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Feitosa MR, Parra RS, Freitas LF, Camargo HP, Rocha JJR, Féres O. Ensino das habilidades básicas de colonoscopia: os padrões de qualidade e segurança
podem ser atendidos em um centro universitário. Arq Gastroenterol. 2021;58(3):384-9.
RESUMO – Contexto – Estudos recentes mostraram que médicos em treinamento podem realizar a colonoscopia de maneira eficaz e segura. No entanto,
pouco se sabe sobre a performance dos médicos residentes de cirurgia sem o conhecimento prévio das técnicas endoscópicas. Objetivo – Avaliar se
os indicadores de qualidade foram atendidos em um centro de endoscopia ambulatorial e se os residentes de cirurgia, sem habilidades anteriores em
endoscopia alta ou baixa, realizaram a colonoscopia de forma adequada. Métodos – Foi realizado um estudo de coorte prospectivo não randomizado. Todos os exames foram realizados por médicos assistentes ou residentes. Os indicadores de qualidade foram comparados entre esses grupos.
Resultados – Um total de 2.720 colonoscopias foram analisadas. No grupo de médicos residentes, observamos pacientes mais velhos (57,7±12,7 anos
vs 51,5±14,5 anos, P<0,001), maior prevalência de colonoscopias de rastreamento (52% vs 39,4%, P<0,001) e maior prevalência de câncer colorretal
(6,4% vs 1,8%, P<0,001). A taxa de intubação cecal foi maior no grupo de médicos assistentes (99,9% vs 89,3%; P<0,001). A taxa de detecção de
pólipos foi de 40,8% e não foram observadas diferenças entre os grupos estudados. Os médicos residentes tiveram maior índice de perfuração (0,4%
vs 0%; P=0,02). O sangramento pós-polipectomia e as taxas de readmissão em 7 dias foram iguais (0,2%). Todas as readmissões em 7 dias ocorreram
devido a hemorragia digestiva baixa e nenhuma intervenção foi necessária. Conclusão – Os indicadores de qualidade foram alcançados em um centro
de endoscopia universitário; no entanto, os médicos residentes alcançaram taxas mais baixas de intubação cecal e taxas mais altas de perfuração do
que os médicos assistentes.
Palavras-chave – Colonoscopia; educação de residentes; métricas de qualidade.
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ABSTRACT – Background – Since 2012, a new technique for resection of large polyps has been described, the underwater endoscopic mucosal resection
(UEMR). Some advantages that emerge from it is the needless of injection in submucosal layer and a greater chance of complete capture of the polyp.
Objective – There are few studies of UEMR in Brazil. The aim of this study is to evaluate the safety and efficacy of this technique in one Brazilian
center. Methods – This case series was conducted from February to December of 2020. Colorectal polyps greater than 9 mm without features of deep
submucosal invasion were resected using UEMR. Results – Twenty-four large polyps were resected with the UEMR approach from 24 patients. The
mean size of the polys was 19 mm, ranging from 12 to 35 mm. All lesions were successful resected and 66% (16/24) were resected en bloc. In histologic analyses, most of them were adenomas (70.8%) and only one had deep submucosal invasion. There were no cases of acute complications, such
perforation or acute bleeding. Conclusion – The UEMR is a safe and feasible procedure. With the emerging data on the procedure, it seems to be a
wonderful tool in preventing colorectal cancer and its applicability and scope should be encourage to surpass reference centers.
Keywords – Underwater endoscopic mucosal resection; colorectal polyps; conventional endoscopic mucosal resection.

INTRODUCTION

METHODS

The use of colonoscopy for screening patients for colorectal
cancer (CRC) and polyps removal is associated with reduction in
CRC mortality(1). Among patients undergoing a screening colonoscopy in the United States, 4–11% will be found a large colorectal
polyp(2). In the past, they used to be usually treated with surgery.
However, with the development of advanced endoscopic treatments,
there has been a shift in the best practice towards colonoscopy(3).
This is due to the endoscopic modality is safer than surgery(4-6) as
well as more cost effective(7).
The conventional endoscopic mucosal resection (CEMR) is
the standard for treating sessile polyps with more than 9 mm of
diameter(3). Despite this technique is appropriated for most polyps,
the submucosal injection may make snare capture more difficult(8).
Since 2012, a new technique for resection of large polyps has
been described, the underwater endoscopic mucosal resection
(UEMR)(9). In this approach, there is no need for submucosal
injection and the separation of the layers is given by the allocation of water in the lumen. The studies reporting this technique
are promising(10-13).
Despite the current available data, there are few studies of
UEMR in Brazil(8,14) and those are related to reference centers.
This study aimed to evaluate the safety and efficacy of UEMR in
sessile lesions in our center.

From January 2020 to December 2020, outpatients referred to
our service who underwent UEMR for sessile polyps >9 mm were
included. Twenty-four UEMR were performed in 24 different patients. Inclusion criteria were: patients who were performed UEMR
by any of the eight endoscopists; a diagnostic of a non-pediculated
polyp; size >9 mm; no findings of invasive disease (indurations,
previous description of non-lifting sign, ulceration, evaluation by
pit patterns without features of submucosal invasion).
All the procedures were performed on an outpatient basis
and with anesthesiology assistance. The colonoscope used was a
high definition equipment (EPK-1000 High-Resolution – Pentax
Lifecare, Tokyo, Japan). Before the exchange of air to water, it was
administrated intravenous hyoscine. There was no cap allocation
on the scope.
After the diagnosis of the lesion, a chromoscopy was performed
by solution of indigo carmine 1%. Then, air was evacuated and
distilled water was infused. In half of the cases, diathermic demarcation was performed with the snare prior to resection (FIGURE 1).
The resection was conducted by catching the lesion with snares
and a pre-set electrosurgical unit (WEM SS-200E – Medtronic,
Dublin, Ireland) was configured in the Blend-1 and Ecut functions (FIGURE 2). If there were any remnant lesions, it could be
retrieved with snare or biopsy forceps.
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TABLE 1. Main characteristics.
Main characteristics

Total number of lesions (%)

Male

13 (54)

Female

11 (46)

Age (years)
Median

65.2

Lesion size (millimeter)
Median (range)

19 (12-35)

Lesion localization, n (%)

FIGURE 1. Lesion found in the rectum after marked with snare tip and
the air exchanged for water.

Cecum

3 (12.5)

Ascending

9 (37.5)

Transverse

1 (4.2)

Descending

1 (4.2)

Sigmoid

7 (29.2)

Rectum

3 (12.5)

Histology, n (%)

FIGURE 2. The same lesion of the rectum after complete resection.

It was used two types of snares: 13 mm Captivor II (Boston Scientific, Marlborough, USA) or 27 mm Captiflex (Boston Scientific,
Marlborough, USA). The choice of the snare was made according
the endoscopist preference. If the endoscopist finds necessary,
prophylactic clips (resolution – Boston Scientific, Marlborough,
USA) were placed in the bed of resection.
The study was approved by the Ethical Committee board of
the Hospital.
RESULTS

The majority of patients were men (54%) with a median age
of 65.3 years. 3 (12.5%) were found in the cecum; 9 (37.5%) in
the ascending colon; 1 (4.5%) in the transverse; 1 (4.5%) in the
descendent; 7 (29.2%) in the sigmoid colon; and 3 (12.5%) in the
rectum. The mean size of the polys was 19 mm, ranging from 12
to 35 mm. The main characteristics are demonstrated in TABLE 1.

Tubular adenoma

8 (33.3)

Tubulovillous adenoma

8 (33.3)

Hyperplastic

4 (16.6)

Serrated adenoma

2 (8.4)

Villous adenoma

1 (4.2)

Adenocarcinoma

1 (4.2)

It was able to perform all the 24 (100%) resections that were
attempted with the UEMR technique. Regarding the size of
the polyps, it was found 10/24 (41.7%) between 10–15 mm; 8/24
(33.3%) between 16–20 mm; 2/24 (8.3%) between 21–30 mm; and
4/24 (16.7%) bigger than 30 mm. In 5 (33.3%) polyps, prophylactic clips were placed, four of them in the cecum and one in the
ascending colon.
The en bloc resection was achieved in 16/24 (66.7%) polys; piecemeal resection in 8/24 (33.3%). None of the cases presented acute
complications of bleeding or perforation, as shown in TABLE 2.
TABLE 2. Procedures and characteristics.
Procedures and characteristics

n (%)

Resection
Complete

24 (100)

Incomplete

0 (0)

Type of resection, n (%)
En bloc

16 (66.7)

Piecemeal

8 (33.3)

Complications
Bleeding

0 (0)

Perforation

0 (0)
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Regarding the histologic findings, 17 (70.8%) were adenomas,
4 (16.6%) hyperplastic, 2 (8.3%) serrated adenomas lesion and 1
(4.1%) adenocarcinoma with more than 1000 m invasion of the
submucosa layer. It was not possible to evaluate the depth of lesions in 20/24 (83.3%) lesions. In 3 (12.5%) polyps, the margins were
free of lesions and in 1 (4.1%) there was invasive adenocarcinoma.
DISCUSSION

In this study, it has been able to show the safety and an adequate
en bloc rate using UEMR.
The use of the injection of a solution on the submucosal layer
and the posterior CEMR is well known as a great therapeutic option
for the treatment of large colorectal polys(3). However, the use of
CEMR, despite it provides a possible “safety cushion”, decreasing
the risk of iatrogenic perforation and/or thermal injury, it may not
allow the snare to capture the lesion in its fullness(15). Besides, there
is a concern regarding the risk of needle tracking neoplastic cells
into deeper wall layers(16).
Binmoeller et al.(9) showed the separation of the mucosa and
submucosa layers by endoscopic ultrasound when the organ was
exposed to immersion in water, avoiding the injection in the submucosal.
Another possible vantage of the use of the water in treating
large polyps is the better evaluation of the borders. As previously
reported(17), water immersion can enhance the sensitivity of endoscopy and allows a more careful evaluation of a post-resection
adenoma-free margins. Furthermore, water immersion tends to
reduce the size of the lesion, allowing a greater chance of complete
capture of the polyp with the snare(18).
After the first reports in 2012(9), several trials were performed in
order to demonstrated the safety and efficacy of UEMR. A recent
meta-analyses(11) more than 500 lesions evidenced more than 96%
of complete resection rate, with an en bloc rate of 57% and a low
recurrence rate (8.8%). Moreover, the rate of bleeding was low
(less than 3% of cases) and no cases of perforation. Another metaanalyses showed a higher rate of en bloc resection in the UEMR
arm especially in polyps ≥20 mm and with reduction in the rate of
recurrence, without difference in the complications(19).
In Brazil, there are few reports of UEMR. In the larger study(8),

65 lesions were evaluated. The success rate was 98.5% and the en
bloc resection was 61.5%. The other two studies published in Brazil,
to our knowledge, had only four(20) and 14 lesions(14).
The present study has very similar rates from the previous studies. It was able to show a 100% of complete resection with an en
bloc resection of 66% of cases. In the histopathological analyses,
only one case was found to have deep invasion.
Some limitations have to be noted. First, this is a transversal
study of only one center. Second, the follow up of the included
patients after their index colonoscopy was not possible in order to
evaluate recurrence or late complications, due to the retrospective
character of the study. Third, the histology was compromised in
many cases, not allowing a full description of the resected lesions.
Although the data shows a trend on the use of endoscopic procedures, surgery for non-malignant colorectal polyps has increased
in the past years. A possible explanation would be that inappropriate referrals and “failed” attempts of endoscopic resection(21),
which may form scars that makes the procedure more difficult or
sometimes impossible.
In conclusion, the UEMR is a safe and feasible procedure. With
the emerging data on the procedure, it seems to be a wonderful
tool in preventing colorectal cancer and its applicability and scope
should be encourage to surpass reference centers.
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Schacher FC, Braga QM, Severo HR, Barlem GG, John JA, Sander GB. Avaliação de ressecção de mucosa endoscópica sob imersão d’água de pólipos
colorretais em um centro ambulatorial no Brasil. Arq Gastroenterol. 2021;58(3):390-3.
RESUMO – Contexto – Desde 2012, uma nova técnica para ressecção de pólipos grandes tem sido descrita, a ressecção da mucosa endoscópica sob imersão
d’água (REMS). Algumas vantagens que surgem desta técnica são evitar a injeção na camada submucosa e a maior chance de captura completa do
pólipo. Objetivo – Há poucos estudos com REMS no Brasil. Nosso objetivo é avaliar a segurança e a eficácia da técnica em um centro brasileiro.
Métodos – Esta série de casos foi conduzida de fevereiro a dezembro de 2020. Pólipos colorretais maiores que 9 mm sem sinais endoscópicos de invasão
de submucosa foram ressecados utilizando RMES. Resultados – Vinte e quatro pólipos foram ressecados com RMES em 24 pacientes diferentes. O
tamanho médio dos pólipos era de 19 mm, variando de 12 a 35 mm. Todas as lesões foram ressecadas e 66% (16/24) foram ressecadas em monobloco.
Na análise histológica, a maioria era adenoma (70.8%) e apenas uma havia invasão profunda da submucosa. Conclusão – O uso de REMS é um procedimento seguro e factível. Com o aumento de dados relativos ao procedimento, esta parece ser uma excelente ferramenta na prevenção do câncer
colorretal e sua aplicabilidade deve ser encorajada para fora dos centros de referência.
Palavras-chave – Ressecção da mucosa endoscópica sob imersão d’água; pólipos colorretais; ressecção endoscópica de mucosa convencional.
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ABSTRACT – Background – Diverticulitis is an acute inflammatory process that affects individuals with diverticular disease. Given the sharp increase in
the diagnostic rate of such a pathological process, there was also an increased interest in elucidating the possible causes related to the development
of this clinical condition. Among the main factors investigated, diet excels, the object of study of this integrative literature review. Methods – After
searching the virtual health library and PubMed databases, five prospective cohort studies were selected that best answered the guiding question: “Is
there a relationship between diet and the incidence of diverticulitis?”. Results – It was observed that the high intake of red meat and the low intake
of dietary fiber were the most strongly associated dietary factors with the incidence of this inflammatory process. Conclusion – Therefore, it is evident
that choosing healthy eating habits can considerably reduce the incidence of diverticulitis and, consequently, potentially more serious complications
directly related to it.
Keywords – Diverticulitis; diet; dietary fiber; red meat; risk factor.

INTRODUCTION

Diverticulitis is the most common clinical complication of
diverticular disease, affecting 10–25% of patients with this pathology(1). Small lumen pockets, primarily from the colon region
in the large intestine, herniation of the mucosa over the inner
lining layer, and at the vascular injury sites that characterize a
diverticular disease, undergo an inflammatory process resulting
in diverticulitis. Bacterial proliferation at these sites can lead to
rupture of the innermost tissue and extensive damage across the
entire thickness of the intestinal wall(2). Despite being uncommon,
the formation of abscesses may occur depending on the extent and
location of the vascular lesion, causing herniation and severity of
the inflammatory action, resulting in other serious complications(3),
such as peritonitis.
The incidence of diverticulitis increased by 50% between the
years 2000–2007, compared to 1990–1999(4). Parallel to this increase,
the high diagnostic rate of diverticulitis in hospitals in the United
States exists, which is one of the main gastrointestinal disorders
registered in the country(5). Although previous research claims that
20% of people affected by diverticular disease develop diverticulitis(6), a more recent prospective study found that the chance of
this evolution would be only 4%(7). However, further studies are
necessary to confirm this hypothesis.
The recurrence of this gastrointestinal disorder generally has
a high frequency; however, in most cases, there are no complications. Younger people with diverticulitis have less severe diseases,
a higher number of recurrences, and better survival (4). In this
context, the high geographical and temporal variability presented
by the prevalence of diverticular disease led to the hypothesis that
high incidence and subsequent recurrence are associated with

conditions determined by factors such as diet and lifestyle(8). To
prove this hypothesis, some studies have suggested evidence of the
disease pathogenesis, assuming that this pathology is directly associated with an inappropriate diet, both due to the deficiency of
some foods, such as dietary fibers, as well as the excess of others,
such as red meat(9,10). Supporting this idea, data found in a crosssectional analysis confirmed lower rates of diverticular disease
among vegetarians(11).
Despite its wide reiteration and the range of clinical consequences caused by diverticulitis, there are no in-depth investigations
to date that have elucidated the exact mechanisms underlying the
observed associations. Thus, data related to the etiopathogenesis
of this disease require further evidence(12). In this regard, with a
relatively low rate of studies that sought to obtain some evidence
about such relations, this study aimed to review the literature on
the occurrence of diverticulitis associated with eating habits.
METHODS

It was an integrative systematic review conducted to answer
the following guiding question: “Is there a relationship between
diet and the incidence of diverticulitis?”. The databases searched
were PubMed (Digital Biomedical Archives and Health Sciences
of the National Institutes of Health in the United States) and
virtual health library (VHL). The research was carried out using
the descriptors: “diverticulitis”, “diet” and “risk factor” in English;
and “diverticulite”, “dieta” and “fatores de risco” in Portuguese,
adapted according to the database. The identification of the studies
was initially carried out through the analysis of titles and abstracts,
with subsequent reading and detailing of the full texts of the potentially eligible studies.
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The inclusion of the studies was based on the following criteria: studies with high methodological accuracy that evaluated the
relationship between diet and incidence of diverticulitis, including
men and/or women without restrictions on age, race, and color.
The exclusion criteria were as follows: studies that did not answer
the guiding question, studies with low methodological accuracy,
review articles, editorials, letters, guides, and clinical guidelines
(FIGURE 1).

The data collection of those found in the bibliographic search
was performed using an instrument in the form of a questionnaire,
validated by Ursi. This instrument encompasses the goals of the
research, characteristics of the sample, results, and implications
of the results. Subsequently, the academic advisor was consulted
to ensure the methodological quality of the selected studies. The
studies were finally selected by the authors of this study along with
the academic advisor, who together did a critical evaluation of all
eligible articles to identify possible biases. At the end of the study,
five articles were included in the review.
The articles were chronologically organized with their respective
authors, year of publication, title, type of study, country, number
of participants, and summary of results (TABLE 1). As for language and country of origin, all articles (n=5) were published in
the English language and conducted in the United States.
RESULTS

FIGURE 1. Flowchart representative of the inclusion and exclusion criteria
of the selected articles.

A total of 114 studies were found in the VHL and PubMed
databases, and 56 duplicates were excluded. Among the remaining
58 titles, 44 were excluded according to previously defined exclusion
criteria. The remaining 14 titles were evaluated, and from these,
five articles were selected(13-17). All selected studies were prospective
cohorts, involving a large number of participants, ranging from
45,203 to 50,019 people, with long follow-up periods of 18–26 years
of the study population. In all the studies, the sample consisted of
American health professionals. The study sample by Ma et al.(15)
was formed exclusively by women, aged between 43 and 70 years,
and in the other studies, it was formed exclusively by men aged
between 40 and 75 years.
The study by Liu et al.(13), which included 45,203 participants,
all-male health professionals, listed lifestyle habits with the development of diverticulitis. It was reported that a high intake of
red meat, low consumption of dietary fiber, the low performance
of an intense physical activity, high body mass index (BMI), and
smoking were independently associated with an increased risk of
diverticulitis (P<0.05). The low-risk lifestyle was defined as mean

TABLE 1. Description of the five articles included in the review in chronological order with information from the authors, year of publication of titles,
type of study, country, number of participants (N) and summary of results.
Authors (year)

Original article title

Type of study, country and Summary of the results
number of participants (N)

Strate LL, Liu YL, Syngal S,
Aldoori WH, Giovannucci EL.
(2008)

Nut, corn, and popcorn
consumption and the incidence of
diverticular disease.

Prospective cohort, United
States and N=47,228.

The consumption of nuts, corn and
popcorn did not increase the risk of
diverticulitis.

Strate LL, Keeley BR, Cao Y, Wu
K, Giovannucci EL, Chan AT.
(2016)

Western dietary pattern increases,
and prudent dietary pattern
decreases, risk of incident
diverticulitis in a prospective
cohort study.

Prospective cohort, United
States and N=46,295

The association between dietary
patterns and diverticulitis was
predominantly attributable to the
intake of fiber and red meat.

Cao Y, Strate LL, Keeley BR,
et al. (2017)

Meat intake and risk of
diverticulitis among men.

Prospective cohort, United
States and N=46,461

The red meat intake, especially
unprocessed meat, was associated with
an increased risk of diverticulitis.

Liu PH, Cao Y, Keeley BR,
et al. (2017)

Adherence to a healthy lifestyle
is associated with a lower risk of
diverticulitis among men.

Prospective cohort, United
States and N=45,203

Adherence to a low–risk lifestyle can
prevent 50% (95%CI: 20–71%) of
incident diverticulitis.

Ma W, Nguyen LH, Song M,
et al. (2019)

Intake of dietary fiber, fruits, and
vegetables and risk of diverticulitis.

Prospective cohort, United
States and N=50,019

The higher intake of total dietary
fibers is associated with a lower risk of
diverticulitis. Intake of whole fruits is
also associated with reduced risk.
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intake of red meat <51 gm per day, dietary fiber intake of approximately 23 gm per day, intense physical activity of approximately 2 h
weekly, normal BMI between 18.5 to 24.9 kg/m², and no smoking.
There was an inverse linear relationship between the number of
low-risk lifestyle factors and incidence of diverticulitis (P<0.001);
therefore, it was found that following a low-risk lifestyle could
reduce the incident diverticulitis by 50% (95% confidence interval
[CI], 20–71%). The relationship between each risk factor and the
development of diverticulitis was also analyzed. For participants
with a high intake of red meat, an increased risk of developing
diverticulitis was observed (multivariable relative risk [RR], 1.43;
95%CI, 1.10–1.85) when compared to those who consumed less.
As for dietary fiber, people with the highest consumption had a
reduced risk of developing diverticulitis compared to people with
lower consumption, with a multivariable RR of 0.77 (95%CI,
0.60–0.98). For participants who performed physical activity with
high intensity compared to those who did not have this habit, a
multivariable RR of 0.73 (95%CI, 0.58–0.92) was detected. Obese
men (a minimum BMI of 30 kg/m²) had a multivariable RR of 1.21
(95%CI, 0.97–1.49) for diverticulitis when compared to those who
had a normal BMI, and, finally, smoking participants (≥40 packyears) had an RR of 1.27 (95%CI, 1.01–1.58) when compared to
those who never smoked.
In addition, establishing a measure of association given this
outline, the study by Strate et al.(14) included 46,295 people in their
study and established two main dietary patterns, the western and
prudent. The Westerner pattern is characterized by high consumption of red and processed meat, refined grains, sugar desserts,
French fries, and high-fat dairy products. In contrast, the prudent
pattern is characterized by high consumption of fruits, vegetables,
whole grains, vegetables, poultry, and fish. The 2010 Alternate
Healthy Eating Index (AHEI, 2010) was also calculated, which
represents the ideal eating behavior for disease prevention and has a
score on 10 dietary components (vegetables, fruits, nuts, vegetables,
red meat, trans fat, polyunsaturated fat, long-chain fats, whole
grains, sugary drinks, fruit juices, and alcohol). It was observed that
men with mostly Western eating habits had a multivariable RR of
1.55 (95% CI,1.20–1.99) for the development of diverticulitis. For
men who maintained a predominantly prudent dietary pattern, a
multivariable RR of 0.74 (95%CI, 0.60–0.91) was observed for the
development of diverticulitis. For those who presented the closest
to ideal eating behavior, according to AHEI-2010, a multivariable
RR was found to be 0.67 (95%CI, 0.55–0.82).
Achieving more evidence regarding the relationship between
diet and diverticulitis, the study of Ma et al.(15), developed with
50,019 American nurses, found an association between dietary
fiber intake and the risk of developing diverticulitis. Women with a
higher intake of total fibers had a multivariable RR of 0.86 (95%CI,
0.78–0.95). For cereal fibers, women with higher consumption
had an RR of 0.90 (95%CI, 0.81–0.99). For fruit fibers, an RR of
0.83 (95%CI, 0.75–0.92) was found for the participants who ate
the greatest amount. Finally, women with higher consumption
of vegetable fiber had an RR of 0.92 (95%CI 0.83–1.01). It was
also observed that women who ingested 25 gm/day or more of
total fibers, when compared to those who consumed less than 18
g/day, presented a multivariable RR of 0.87 (95%CI, 0.79–0.96).
Another important finding of the study was that the total intake
of whole fruits was associated with a reduced risk of diverticulitis
(multivariable RR of 0.95; 95% CI; 0.92–0.98 for each increase in
the portion of the total consumption of whole fruits per day). In
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the evaluation of individual fruits, it was found that the increased
intake of apples or pears (RR 0.85; 95%CI, 0.76–0.96) and plums
(RR 0.83; 95%CI, 0.69–0.99) had a significant relationship with a
lower risk of diverticulitis, regardless of the total intake of whole
fruits. In contrast, it was observed that the consumption of fruit
juice and the increase in the intake of vegetables had no significant
relationship with the development of diverticulitis. It is important
to note that insoluble fiber (RR 0.86; 95%CI, 0.78–0.95) showed
a greater association with the risk of diverticulitis compared to
soluble fiber (RR 0.95; 95%CI, 0.86–1.05. Finally, the relationship
between potato intake and the risk of diverticulitis was determined.
It was found that the intake of roasted or mashed potatoes was
related to an increased risk of diverticulitis (for each increase in
the portion of intake per day, the RR was 1.20, 95%CI, 1.07–1.36);
however, no association was found between diverticulitis and the
consumption of French fries.
Another study that further evidenced the strong association
between diet and the inflammatory process of diverticula was that
of Cao et al.(16), comprising 46,461 participants, which related meat
intake to the development of diverticulitis. Men with a high total
consumption of red meat independent, had a multivariable RR
of 1.58 (95%CI, 1.19–2.11). It was observed that for each serving
of meat consumed per day, the risk of developing diverticulitis
increased by 18%, reaching a plateau after six portions per week.
The main association was for the consumption of unprocessed
red meat, with a modified RR of 1.51 (95%CI, 1.12–2.03), while
the intake of processed red meat showed an RR of 1.03 (95% CI,
0.78–1.35). There was no association between higher consumption
of poultry or fish with the development of diverticulitis.
Finally, to clarify the paradigms experienced in clinical practice
regarding the relationship between nut/chestnut, popcorn, and corn
intake with the development of diverticulitis. The study by Strate
et al.(17) comprising 47,228 male health professionals, observed that
men with higher consumption of nuts/chestnuts (at least twice a
week) compared to those with lower consumption (less than once
a month), had an RR of 0.80 (95%CI, 0.63–1.01). For men with
higher consumption of popcorn (at least twice a week) than those
with lower consumption (less than once a month), an RR of 0.72
(95%CI, 0.56–0.92) was noted. Therefore, an inverse relationship
was found between the consumption of nuts/chestnuts, and popcorn with the risk of developing diverticulitis. No association was
observed between corn consumption and diverticulitis.
Moreover, although it was not the main focus of the study,
the relationship between the consumption of strawberries and
blueberries with the development of diverticulitis was analyzed,
comparing men who consumed at least twice a week to men who
consumed less than once a month, and no significant association
was found. (RR 0.87, 95%CI, 0.65–1.16). Despite the observations,
more research is necessary to clarify precisely the relationship between the consumption of seeds and development of diverticulitis.
DISCUSSION

The increase in the incidence of diverticulitis in recent years has
a major impact on the lives of patients and health systems, requiring
large investments in the diagnosis and treatment of this pathology.
Existing research shows that the development of diverticulitis and
its recurrence is multifactorial in origin, with a diet closely related to
the acute inflammatory process. The large prospective cohort studies
selected as the bibliographic basis for this review indicate the high
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intake of red meat and low intake of fiber as the main dietary factors
related to the development of diverticulitis. Furthermore, the results
found regarding the consumption of nuts/chestnuts, and popcorn
induce an expansion of the general view on the pathology and a
change in the routine recommendations of the clinical environment,
which for many years defended the partial or total removal of these
foods from the patients’ daily lives affected by this disease.
In addition to the studies included in this review, other studies
have identified several risk factors with a positive association in the
development of this inflammatory process, including medications,
genetic factors, smoking, obesity, sedentary lifestyle, alteration
of intestinal microflora, age, among other less significant conditions(4,13,18-24). Despite the increase in research on this disease, guiding
new paths regarding its approach and treatment, the understanding of the pathogenesis of diverticulitis is still superficial. The
interventions performed regarding the treatment are made mainly
by the use of antibiotics, diet modification, and surgical resection,
depending on the severity of the case. Such measures adopted are
based predominantly on the conception of specialists as there is
a lack of concrete evidence about the entire pathological process
that prevents the validation of an effective standard treatment.
Some biases can be listed in the selected studies, leading to some
limitations of the studies: (1) The samples involved only American
health professionals, making it impossible to indiscriminately generalize the results. However, as it was a heterogeneous population,
this bias was minimized. (2) The participants were monitored us-

ing retrospective self-questionnaires. Despite possible errors in the
reports made, the results did not show significant interferences, and
several other studies were found that reinforced the observations
by the researchers. (3) The study was observational. This was attenuated by the fact that the follow-up time was quite long, ranging
from 18 to 26 years, and by a wide sample, giving greater reliability
to the observed results. (4) Even with the necessary adjustments
of several variables for the data analysis, a possibility of residual
confusion exists. Despite the limited number of eligible primary
studies for more systematic analysis and the possible present biases,
this review allows us to identify that eating patterns and lifestyle
habits can act jointly and/or independently to intervene in the risk
of diverticulitis incidence.
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Lemes VB, Galdino GG, Romão P, Reis ST. A relação entre a dieta e a fisiopatologia da diverticulite: revisão integrativa. Arq Gastroenterol. 2021;58(3):394-8.
RESUMO – Contexto – A diverticulite é um processo inflamatório agudo que afeta indivíduos com doença diverticular. Diante do acentuado aumento
da taxa diagnóstica desse processo patológico, também houve o aumento do interesse em elucidar as possíveis causas relacionadas ao desenvolvimento dessa condição clínica. Entre os principais fatores investigados, destaca-se a dieta; objeto de estudo desta revisão integrativa da literatura.
Métodos – Após pesquisa nas bases de dados da biblioteca virtual em saúde e PubMed, foram selecionados cinco estudos de coorte prospectivos que
melhor responderam à questão norteadora “Há relação entre dieta e incidência de diverticulite?”. Resultados e Conclusão – Observou-se que o alto
consumo de carnes vermelhas e o baixo consumo de fibra alimentar são os fatores dietéticos mais fortemente associados à incidência desse processo
inflamatório. Fica evidente, portanto, que a escolha de hábitos alimentares saudáveis pode reduzir consideravelmente a incidência de diverticulite e,
consequentemente, de possíveis complicações mais graves diretamente relacionadas a ela.
Palavras-chave – Diverticulite; dieta; fibra dietética; carne vermelha; fator de risco.
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ABSTRACT – According to the World Health Organization, 71 million people live with chronic hepatitis C. The treatment of this disease requires assistance
from specialized physicians and a highly complex health care system. The prison population has been recognized as being at a high risk of acquiring
confinement-related infections, including viral hepatitis. Hepatitis C virus (HCV) infection is a primary cause of death owing to liver disease among
liberty-deprived individuals. Generally, prisons do not have adequate isolation wards for persons with communicable diseases, and overcrowding is
a risk factor for this population. Besides prison overcrowding, violence, poor sanitary conditions, low socioeconomic status, social isolation, and
emotional instability are factors that can lead detainees to adopt unhealthy habits that make them more susceptible to infections, including HCV, and
complicate effective treatment. The Criminal Execution Law 7, 210 of July 11, 1984, in Article 14, grants preventive and curative medical, dental, and
pharmacological healthcare to detainees. However, adequate hepatitis C treatment is rarely provided at prisons owing to social stigma and lack of
knowledge on the severity of this condition or because most detainees are unaware of their condition. Given the multiple limitations imposed by the
prison system model, implementing measures to treat diseases effectively is challenging. However, it is possible to eliminate hepatitis C in prisons in
the long term through the coordinated action of public health institutions and the prison system.
Keywords – Hepatitis C; prisons; communicable diseases.

According to the World Health Organization (WHO), 71 million people were living with chronic hepatitis C, of whom only 27
million (10%) were aware of their condition in 2017(1). According
to the Ministry of Health of Brazil, approximately 60–70% of
hepatitis C virus (HCV)-infected individuals will develop chronic
liver disease, requiring specialized healthcare and the support of
a highly complex healthcare system(2,3). Unlike the sexual infection
route and vertical transmission, which are rare in HCV infection,
viral transmission occurs mainly through contact with infected
blood (through sharp objects), given the high viral concentration
in this body fluid(4).
The prison population is at a remarkably high risk of contracting infections associated with confinement conditions, including
viral hepatitis. Imprisoned individuals are marginalized, and the
use of illegal drugs is widespread in prison settings(5). Several factors favor the dissemination of highly prevalent infections such as
hepatitis C within prison inmates. Sharing sharp objects, piercing
materials, tattoo needles, and the use of injectable drugs are practices associated with the dissemination of HCV within prisons(6).
Besides the precarious conditions of confinement, the lack of
knowledge regarding the transmission of infectious diseases and
long imprisonment periods result in a high prevalence of hepatitis
C in prisons(5).
HCV is one of the primary causes of death due to liver disease
in incarcerated individuals. Prisoners who were already infected
with HCV at the time of arrest become a source of infection, dissemination, and maintain HCV circulation within prisons(7). In
addition, there are no epidemiological screening protocols upon
the entry of new detainees, which would prevent new infections and

the aggravation of pre-existing cases(8). Thus, HCV dissemination
is facilitated, and the separation between sick and healthy inmates
is virtually impossible.
The National Penitentiary Department states that, according to
the Penitentiary Information System (InfoPen), there was an average
increase of 7.14% per year in this population since the number of
incarcerated persons went from 232,000 in 2000 to 726,000 in 2017.
Furthermore, during the first half of 2017, there was an increase
of approximately 0.59% in the number of incarcerated persons in
the prison system(9). Prison overcrowding, violence, poor sanitary
conditions, low socioeconomic status, and social isolation can lead
detainees to adopt unhealthy habits and unsafe practices, leaving
them vulnerable to infections and complicating effective treatment(10).
It is important to note that this growing prison population
was not accompanied by the expansion of penitentiary facilities.
Statistical data from the National Penitentiary Department show
that Brazil has 1,507 facilities with a total of 423,242 listed vacancies for a prison population of over 726,000 people(9). It means that
all Brazilian states have a vacancy deficit in their prison systems.
Prison overcrowding complicates drug administration and patient
adherence to effectively treat diseases(11).
Furthermore, besides overcrowding, factors such as poor
sanitary conditions, minimal infrastructure, and lack of human
resources in prison units further complicate the situation(11). The
difficulty in implementing health-oriented actions can be attributed
to the small number of public security agents in prisons, impossibility of granting safety of the people involved in these actions,
and lack of knowledge of health professionals about the precarious
reality of prison systems(12-13). In addition, prison outpatient clinics

Declared conflict of interest of all authors: none
Disclosure of funding: no funding received
1
Hospital Giselda Trigueiro, Secretaria Estadual da Saúde Pública, Natal, RN, Brasil. 2 Universidade Potiguar, Faculdade de Medicina, Natal, RN, Brasil.
Corresponding author: Igor Thiago Queiroz. E-mail: igorthiago@hotmail.com

Arq Gastroenterol • 2021. v. 58 nº 3 jul/set • 399

Queiroz IT, Couras S, Cabral D.
Micro-elimination of hepatitis C in the incarcerated population: is it really possible?

are poorly managed and do not provide adequate medical care,
which also facilitates disease transmission(14).
The Criminal Execution Law 7, 210 of July 11, 1984, in Article 14, grants preventive and curative healthcare to detainees and
covers medical, pharmaceutical, and dental care(15). Therefore, in
cases where the prison lacks the infrastructure or instruments to
provide appropriate healthcare, the detainees can be referred to an
outside health center to receive proper treatment. Unfortunately,
in reality, the Brazilian prison system does not always comply
with the legislation, hindering access to medical care for prisoners
infected with HCV(16).
Even during incarceration, prisoners have contact with the
outside through visits, prison staff, and special situations such
as Christmas release, which contribute to the spread of diseases,
such as hepatitis C, inside and outside the prison, since the source
of infection may also be external and unidentified(10). Moreover,
adequate treatment of infectious diseases in prisons is challenging owing to social and educational reasons and because most
detainees are unaware of their condition(10). Additional barriers
preventing effective treatment include individual factors (drug abuse
and emotional stress), social factors (discrimination, difficulty in
relationship with health professionals), and temporal factors, since
several prisoners remain incarcerated for extended periods, making
it difficult to complete treatment(10).
When analyzing the precarious reality of some penitentiaries
in Brazil, Silva et al. concluded that these facilities are extremely
deficient in infrastructure, especially public prisons in which cells
have been converted into improvised infirmaries. Even if medical
equipment (such as stretcher and dental chair) is available, these
prisons lack trained and qualified staff for medical consultations(17).
The current status of the prison system has multiple structural
limitations and lacks the necessary conditions to take actions aimed
at improving the inmate’s access to adequate health services(13).
However, it is possible to eradicate hepatitis C in prisons in the
long term through the promotion of healthcare projects with this
purpose and collaboration between public health institutions and
the state prison system. To achieve this goal, prison health projects
must perform broad hepatitis C screenings (using rapid anti-HCV
tests, for example) followed by confirmatory tests (HCV-RNA
detection and viral load determination), liver disease examination (transaminases, bilirubin, albumin, alpha-fetoprotein, and

abdominal ultrasonography), and assessment of HIV co-infection
according to the clinical protocol and therapeutic guidelines for
hepatitis C and Co-infections from the Ministry of Health of
Brazil(3). In case imaging-based analyses are challenging (owing
to the transportation of prisoners), it should be acceptable to follow treatment protocols solely based on the results of blood tests.
Furthermore, given that there are hepatitis C therapeutic schemes
that target specific HCV genotypes, pangenotypic drugs should be
used to facilitate and shorten the time until treatment initiation,
thus leading to effective treatment in this particular population.
Besides the previously described action protocol and the
continuous promotion of preventive measures against HCV transmission in prisons, these actions must include not only the prison
population but also staff members and frequent visitors. Thus, welltrained prison staff and medical staff outside prison settings are
necessary, given that they both contribute to the micro-elimination
of hepatitis C in incarcerated people.
In conclusion, the micro-elimination of hepatitis C in the incarcerated population will only be possible with the coordinated
action of organizations responsible for health promotion and the
commitment of public health institutions. The former have to promote educational campaigns on hepatitis C prevention in prisons,
and the latter need to facilitate hepatitis C diagnosis and treatment
in the prison population.
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RESUMO – De acordo com a Organização Mundial da Saúde, 71 milhões de pessoas vivem com hepatite C crônica. O tratamento dessa doença requer
assistência de médicos especializados e um sistema de saúde de alta complexidade. A população carcerária tem sido reconhecida como sendo de alto
risco de adquirir infecções relacionadas às condições de confinamento, incluindo hepatites virais. O vírus da hepatite C (VHC) é uma causa primária
de morte por doença hepática em pessoas privadas de liberdade. Geralmente, as prisões não possuem locais adequados para isolamento de pessoas
com doenças transmissíveis e a superlotação é um fator de risco para essa população. Além da superlotação das prisões, violência, más condições sanitárias, baixo nível socioeconômico, isolamento social e instabilidade emocional são motivos adicionais que induzem os detidos a praticar hábitos não
saudáveis, que os tornam mais suscetíveis a certas infecções (incluindo VHC) e complicam o tratamento específico. A Lei de Execução Penal n. 7.210,
de 11 de julho de 1984, em seu artigo 14, garante assistência preventiva e curativa à saúde, incluindo assistência médica, farmacêutica e odontológica
aos detidos. No entanto, o tratamento adequado da hepatite C é raramente fornecido nas prisões devido estigma social ou falta de conhecimento de
sua condição ou porque a maioria dos detidos não tem conhecimento de sua condição. Devido a múltiplas limitações impostas pelo modelo prisional,
a implementação de medidas para o tratamento eficaz de doenças é desafiadora. No entanto, é possível eliminar a hepatite C em um ambiente prisional
de longa permanência através de ações coordenadas de instituições de saúde pública e o sistema prisional.
Palavras-chave – Hepatite C; prisões; doenças transmissíveis.
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ABSTRACT – Background – There is controversy about the initiation of gastric or oral feeding in patients with severe acute pancreatitis (SAP) because
they could increase pancreatic stimulation and exacerbate symptoms and complications. Objective – To describe the clinical characteristics and results
of patients with SAP who underwent gastric tube or oral feeding versus parenteral or jejunal feeding. Methods – A retrospective study was carried
out on patients over 18 years old with SAP diagnostic, who had been treated in critical care units. We excluded patients coming from other hospitals
and those with incomplete medical records. Results – Thirty patients with SAP were included, fifty three percent of them tolerated the gastric tube
or oral feeding, and most of them were females and older than patients who received parenteral or jejunal feeding. Other clinical characteristics and
outcomes were similar in both groups. Conclusion – Gastric tube or oral feeding is no absolute contraindication for SAP.
Keywords – Acute necrotizing pancreatitis; enteral nutrition; parenteral nutrition.

INTRODUCTION

Severe acute pancreatitis (SAP), according to the Atlanta
classification of 2012, is characterized by presenting at least one
persistent organ failure (respiratory, renal, hemodynamic) 48 hours
after the onset of the disease(1,2). The SAP can have a mortality that
ranges between 15–30%(1,3-5).
Treatment of these patients should be early and preferably in
critical care areas for adequate monitoring of the response to the
management and treatment of the complications they develop.
Initial medical management includes fluid therapy, pain control,
retrograde cholangiopancreatography, and individualized nutritional therapy(2-4).
Currently, there is controversy about the initiation of nutrition
by the gastric or oral feeding in patients with SAP because they
can increase pancreatic stimulation and exacerbate symptoms and
complications(2-4,6-8).
The aim of this study was to describe the clinical characteristics
and results of patients with SAP who underwent gastric tube or
oral feeding and compared those with parenteral or jejunal feeding.
METHODS

A retrospective study was carried out of patients with a diagnosis of SAP who had been treated at the intensive and intermediate
care unit (ICU–INCU) of the Hospital Víctor Lazarte Echegaray
in Trujillo – Peru; during January 1st, 2016 – December 31st, 2018.
Medical records of patients aged 18 years and over were included, and patients transferred from other hospitals or those that
were incomplete medical records were excluded.
The decision to initiate nutrition and route feeding was made
by the attending physicians, according to clinical state. Gastric

tube or oral feeding was made on the absence of abdominal
pain or distention, nausea or vomiting on an individual basis
for each case. If those not possible, they were to parenteral or
jejunal feeding.
Operational definitions: acute pancreatitis, organ failure and
SAP was made according to the Atlanta classification 2012(1).
Obesity: body mass index equal to over 30 kilograms/m2. APACHE
II score, SOFA scores and modified Marshall score. Computed
tomography severity index (CTSI): sums of the Balthazar score
plus grading the extent of pancreatic necrosis. APACHE II, SOFA,
modified Marshall and CT Severity Index scores are available in:
https://qxmd.com/calculate. Fasting days: days that the patient did
not receive nutritional support since admission to the hospital.
Length of stay: number of days the patient was hospitalized until
discharge from the ICU–INCU and from the hospital. Condition
of discharge: alive or deceased. The medical records were coded
to maintain the anonymity of the data obtained and the protocol
was approved by the institutional Ethics Committee.
All statistical data were processed using IBM SPSS Statistics
for Windows, Version 25.0. (IBM Corp., Armonk, N.Y., USA).
Categorical variables were summarized as the counts and percentages in each category. Continuous variables were expressed as the
means and standard deviations. Categorical variables were compared using the chi-square test or Fischer’s exact test, continuous
variables were compared using student t test and we adopted a
significance level of 5%.
RESULTS

Thirty patients with SAP were included, in 16 patients the gastric tube or oral feeding were used and in 14 patients the parenteral
or jejunal tube feeding were used.
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The mean age was significantly higher, and the male sex was
significantly lower in the patients with gastric tube or oral feeding
versus parenteral or jejunal tube feeding (P=0.038 and P=0.033,
respectively).
The etiology of SAP, the presence of previous comorbidity,
obesity, APACHE II score, SOFA score, modified Marshall score,
CTSI, the organ failure, the presence of pancreatic or peripancreatic necrosis, length of stay in the ICU–INCU or hospital, and
mortality in the ICU–INCU or the hospital were not different
(TABLE 1).
DISCUSSION

Fear about the exacerbation of abdominal symptoms or aspiration pneumonia has been present in the justification for not delivering nutrients by gastric tube or oral feeding in patients with SAP(5).
But already from the acute pancreatitis management guideline by
the American College of Gastroenterology in 2013, the possibility
of nutrition with gastric tube feeding was open(1) and later Bakker
et al.(9) based on the results of the PHYTON protocol were open
the probability of oral feeding from 72 hours after admission of
patients with SAP.
Twenty percent of all (6 of 30 patients) tolerated oral feeding.
They were less APACHE II, SOFA, modified Marshall, necrosis,

CTSI, length of stay and mortality than other routes of feeding but
were non significative. Bakker et al.(9) in SAP and Stimac et al.(10) in a
subgroup of SAP using oral diet on-demand after 72 hours showed
no differences to early nasojejunal tube feeding regarding infection,
dead or systemic inflammatory response syndrome. Advantages of
oral diet are it is cheaper, physiological, prevent to ileus and help
to enhance recovery of gastrointestinal function.
Ten of all patients (33.3%) tolerated gastric tube feeding and
they were older, less severity and organic failure scores than parenteral or jejunal feeding. Three small, randomized trials(11-13) using
gastric tube showed no differences to nasojejunal tube regarding
tolerance, infectious complications, inflammatory markers, mortality, and pain. Moreover, gastric tube is much easier to place,
cheaper, more convenient and easer to maintain.
The trials differed in the criteria used to rate the severity of
acute pancreatitis, previous studies with gastric tube feeding(11-13)
and Bakker et al.(9) (oral on-demand feeding) used different severity
criteria to Atlanta classification 2012, while Stimac et al.(10) used
these last criteria in a subgroup of them study.
In our case series with SAP, more than half of them tolerated
gastric tube or oral feeding. The possibility of gastric tube or oral
feeding tolerance should be considered an option in patients without nausea or vomiting, without persistent abdominal distension
or pain, who have compensated organ failure.

TABLE 1. Characteristics of patients with severe acute pancreatitis according to the route of delivery of nutritional support.
Characteristics
Age, year (SD)
Male sex, n (%)
Biliary etiology, n (%)
Comorbidities, n (%)
Obesity, n (%)
APACHE II score, m ±SD
points
SOFA score, m ±SD points
Marshall score, m ±SD points
Respiratory failure, n (%)
Renal failure, n (%)
Hemodynamic failure, n (%)
Peri/pancreatic necrosis, n (%)
CTSI, mean (SD)
Fasting days, mean (SD)
Length of stay, days (SD)
ICU and/or INCU
Hospital
Mortality, n (%)
ICU and/or INCU
Hospital

Severe acute pancreatitis
Oral or gastric feeding
Jejunal or parenteral feeding
Total (30 p)
Oral (6 p) Gastric (10 p)
Total (16 p)
Jejunal (10 p) Parenteral (4 p) Total (14 p)
53 (16.2)
65 (8.4)
56.6 (15.2)
63.4 (17.1) 65.3 (14.5)
71.9 (16.3)
69.4 (16.8) *a
6 (60)
4 (100)
10 (71.4)
15 (50)
3 (50)
2 (20)
5 (31.3) *b
25 (83.3)
5 (83.3)
9 (90)
14 (87.5)
8 (80)
3 (75)
11 (78.6)
18 (60.0)
4 (66.7)
7 (70)
11 (68.8)
3 (30)
4 (100)
7 (50)
10 (33.3)
3 (50)
2 (20)
5 (31.3)
4 (40)
1 (25)
5 (35.7)
15.8 (8.0)

10.7 (2.3)

17.6 (6.6)

15 (6.3)

13.7 (7.2)

24.3 (13.4)

16.7 (9.8)

7.6 (4.0)

5.2 (1.8)

7.2 (4.2)

6.4 (3.6)

8 (3.7)

11 (5.0)

8.9 (4.1)

4.1 (2.3)
27 (90)
11 (36.7)
9 (30)
14 (46.7)
6.5 (3.1)
3.7 (3.0)

2.8 (0.8)
4 (66.7)
3 (50)
0 (0)
2 (33.3)
5.5 (4.4)
2.5 (1.0)

3.7 (1.5)
9 (90)
2 (20)
3 (30)
4 (40)
5.9 (3.1)
3.3 (1.3)

3.4 (1.3)
13 (813)
5 (31.3)
3 (18.8)
6 (37.5)
5.7 (3.4)
3 (1.2)

4.4 (2.8)
10 (100)
3 (30)
3 (30)
6 (60)
7.4 (2.8)
3.2 (1.8)

6.3 (2.9)
4 (100)
3 (75)
3 (75)
2 (50)
6.7 (3.1)
7.5 (6.7)

4.9 (2.9)
14 (100)
6 (42.9)
6 (42.9)
8 (57.1)
7.4 (2.5)
4.4 (4.1)

20.2 (22.6
31.0 (23.8)

7.5 (5.4)
17 (5.1)

20.9 (18.5)
37.5 (24.9)

15.9 (16.1)
29.8 (22.0)

18.6 (13.6)
28 (13.6)

41.3 (48.6)
43.5 (47.1)

25.1 (28.1)
32.4 (26.4)

5 (16.7)
6 (20)

0 (0)
0 (0)

1 (10)
2 (20)

1 (6.3)
2 (12.5)

1 (10)
1 (10)

3 (75)
3 (75)

4 (28.6)
4 (28.6)

p: patients. SD: standard deviation; n: number of cases; m: mean; APACHE II: acute physiology and chronic health evaluation II; SOFA: Sequential Organ Failure Assessment; Marshall: modified
Marshall score; CTSI: computed tomography severity index; ICU: intensive care unit; INCU: intermediate care unit.
*P<0.05 between gastric or oral feeding versus parenteral or jejunal tube feeding. aStudent t test and bchi-square test.
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The appropriate time to start this measure should not be more
than 5 to 7 days after the onset of acute pancreatitis symptoms
and in case of intolerance, the parenteral or jejunal tube feeding
should be switched.
Limitations of this study include the retrospective design and
the small study population. Data were collected from medical records which could reduce reliability. Therefore, a longer prospective,
controlled and multicentric study may be necessary to overcome
these limitations.
We think oral and gastric tube feeding are not absolute contraindication in SAP, especially, if these patients are not having
previous malnutrition, are stabilize, and they have not symptoms
and signs from ileus.

CONCLUSION

Oral or gastric tube feeding is a potential route for nutrition
support in selective patients with SAP, where these feeding methods
are accessible, cheaper and physiological.
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RESUMO – Contexto – Há controvérsias sobre o início da alimentação gástrica ou oral em pacientes com pancreatite aguda grave (PAG), pois elas
podem aumentar a estimulação pancreática e exacerbar os sintomas e complicações. Objetivo – Descrever as características clínicas e os resultados
de pacientes com PAG submetidos à alimentação por sonda gástrica ou via oral versus alimentação parenteral ou jejunal. Métodos – Foi realizado
um estudo retrospectivo em pacientes maiores de 18 anos com diagnóstico de PAG, atendidos em unidades de terapia intensiva. Excluímos pacientes
procedentes de outros hospitais e aqueles com prontuário incompleto. Resultados – Trinta pacientes com PAG foram incluídos, 53% deles toleravam a
sonda gástrica ou alimentação via oral, e a maioria era do sexo feminino e tinha mais idade do que os pacientes que receberam alimentação parenteral
ou jejunal. Outras características clínicas e resultados foram semelhantes em ambos os grupos. Conclusão – A sonda gástrica ou alimentação oral
não é contra-indicação absoluta para PAG.
Palavras-chave – Pancreatite necrosante aguda; nutrição enteral; nutrição parenteral.
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Intraductal papillary mucinous neoplasm of the bile duct
(IPMN-B) is a usually non-invasive macroscopic neoplasm that
can precede biliary cancer(1), such as cholangiocarcinoma, a rare
biliary adenocarcinoma associated with poor outcomes. It is determined by a dilated extrahepatic or intrahepatic bile duct lined with
papillary or villous neoplastic glands with a delicate fibrovascular
stalk(2). This neoplasm can occasionally be invasive, being known
as IPMN-B associated with invasive carcinoma, a feature that is
shared with intraductal papillary mucinous neoplasms (IPMNs),
a pancreatic counterpart of IPMN-B(3). There are four classifications for IPMN-B, based on histological and immunohistochemical features, being the pancreatobiliary type the most common on
Western countries(4), usually found in patients between 60 and 70
years-old, and with almost equal distribution between men and
women(1), with the five-year survival about 10%(5). Most patients
are asymptomatic in early stages, and present biliary obstruction
symptoms such as jaundice, abdominal pain and weight loss on
advanced stage disease(6). The diagnostic is made by laboratory
analysis (CA 19.9) and endoscopic cholangiography (brushing,
cytology or FISH)(6). Surgery resection is the preferred treatment,
but only ⅓ of the patients have early stage disease that is amenable
surgical resection with curative intention(7).
A 64-years-old male patient complained of superior abdominal pain for 2 months, associated with choluria, fecal acolia and
jaundice for 5 days. The patient was a social drinker. His clinical
physical exam was normal except for the jaundice. His laboratory tests revealed high levels of hepatic enzymes and bilirubin,
especially direct bilirubin. Also, his CA-19.9 was at 238 U/mL and
carcinoembryonic antigen at 8.99 ng/mL. Ultrasound showed normal gallbladder and dilated intra and extra hepatic bile ducts, and

upper gastrointestinal endoscopy showed mild erosive gastritis.
Computed tomography showed a mass in the distal portion of the
common bile duct, close to the duodenal papilla, with dilation of
the bile ducts (FIGURE 1). An endoscopic retrograde cholangiopancreatography was performed. The contrast-enhanced image
revealed a filling defect of the supra pancreatic segment of the

FIGURE 1. Computerized tomography shows a distal common bile duct
unspecified mass associated with dilatation of intra and extra hepatic
bile ducts.
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common bile duct (FIGURE 2). The papillotomy was done, the
bile was drained, and the plastic stent positioned (FIGURE 3).
Due to the uncertain diagnosis an EUS was performed (FIGURE
4 and E-VIDEO*). The lesion extended from the intrapancreatic

FIGURE 2. Endoscopic retrograde cholangio-pancreatography. Filling
failure of the suprapancreatic portion of the common bile duct.

common bile duct up to the hepatic ducts junction, but vascular
structures were preserved. A complete resection of the common
bile duct and Roux-en-Y reconstruction were done. During surgery, a frozen biopsy of the safety margins of the resection was
performed, with a negative result. Pathological exam revealed
tubulo-papillary structures with fine fibrovascular cores covered
by biliary epithelial cells with high grade dysplasia. The result of
paraffin section was positive for the left biliary margin. The final
diagnosis was a intraductal tubulo-papillary adenocarcinoma
with intraluminal and exophytic growth, classified as pT1N0. The
disease recurrence occurred after 3 years and left hepatectomy
was done. The patient died 5 years later.
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FIGURE 3. Endoscopic papillotomy. A. Spherical papillae with type I infundibulum. B. With a double-channel papillotome, the bile duct is selectively approached in a deep way. C. With the guide wire in place, the papillotome is removed. D. Passage of the 12 cm and 10 French plastic stent. E.
Endoscopic view of the well-positioned stent.

A

B

FIGURE 4. Echoendoscopy. A. Image shows the lesion that extends from the intrapancreatic common bile duct to the confluence of the right and left
hepatic ducts. B. The vascular structures are free.
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Mesohepatectomy or central hepatectomy is the removal
of the hepatic segments drained by the middle hepatic vein (sg
4,5,8). It is a technically demanding procedure and an alternative to extended hepatectomies to treat centrally located liver
tumors(1). The main advantage of this parenchymal sparing
procedure is to avoid postoperative liver failure(2). Although
minimally invasive approaches have several advantages over the
traditional open approach and laparoscopic mesohepatectomies
have been previously described, a robotic mesohepatectomy for
the treatment of a combined hepatocellular-cholangiocarcinoma (cHCC-CC) has not been previously described.
In this multimedia article we present a robotic mesohepatectomy with selective hepatic artery clamping instead the use
of intermittent Pringle maneuver to treat a centrally located
cHCC-CC in a patient with chronic hepatic disease.
The patient was a 73-year-old male with previous history
of hepatitis C related chronic hepatic disease submitted to routine image studies that disclosed a hepatic tumor. A magnetic
resonance with hepatobiliary intravenous contrast agent was
performed and disclosed signs of chronic hepatic disease and a
6 cm tumor in the hepatic segment four with no enhancement in
the late hepatobiliary phase suggestive of a cholangiocarcinoma.
Hepatic volumetry estimated a total hepatic volume of 1750
cm3, the left liver with 882 cm3, the left lateral sector with 630
cm3 and the right liver with 868 cm3 (FIGURE 1).

FIGURE 1. Hepatobiliary specific contrast enhanced magnetic resonance
image study. A, B) Liver with signs of chronic hepatic disease and tumor in
segment 4: A) coronal plane; B) axial plane; C, D) hepatic volumetry disclosing
total liver volume of 1750 cm3, left lateral sector with 630 cm3 and the right
liver with 868 cm3: C) coronal plane; D) axial plane.
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A robotic mesohepatectomy with selective hepatic artery
clamping was performed (FIGURE 2, E-VIDEO*). Operative time was 5 hours. Estimated blood loss was 200 milliliters. Postoperative period was uneventful. The patient was
discharged on the fifth postoperative day. He developed mild
ascites treated with espironolactone 50 mg p.o. daily for 1
month. Final pathology disclosed a 6.0 cm cHCC-CC with
free surgical margins. Three months after the procedure, a
magnetic resonance was performed and did not disclose focal
hepatic lesions (FIGURE 3).

FIGURE 2. Robotic mesohepatectomy. A) trocar placement (1-3 robotic
arms: 1- Prograsp for retraction; 2- Maryland Bipolar Forceps- fenestrated;
3- Fenestrated Bipolar Forceps – Bipolar Cadiere. C: robotic camera. (Assist:
assistant port); B) cHCC-CC, chronic hepatic disease and lines of transection;
C) selective hepatic artery clamping; D) final aspect. (cHCC-CC: combined
hepatocellular-cholangiocarcinoma).

While minimally invasive hepatectomies became a well-stablished approach with several advantages over the open approach,
laparoscopic central hepatectomies are technically challenging
procedures rarely performed(1). Although the robotic approach
was developed to compensate innumerous technical limitations
imposed by the laparoscopy, robotic mesohepatectomies have
been rarely described, and not for the treatment of a cCHCCC(3,4). We described the first totally robotic mesohepatectomy
with selective hepatic artery clamping instead of intermittent
Pringle maneuver. Although not previously tested in large
clinical studies, we regularly use the selective clamping of the
hepatic artery instead of the conventional Pringle maneuver to
reduce bleeding during hepatic transection as previously published, and it has proved to be a safe and an effective alternative
to avoid remnant liver warm ischemia and reduce the risk of
postoperative hepatic failure, especially in patients with chronic
hepatic disease(5,6).
Therefore, totally robotic mesohepatectomy with selective
hepatic artery clamping is a promising alternative for minimally
invasive treatment of centrally located hepatic tumors.
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FIGURE 3. Hepatobiliary specific contrast enhanced magnetic resonance image study performed 3 months after the robotic central hepatectomy disclosing
no signs of recurrence. A) coronal plane; B) axial plane.
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Long-term follow-up of duodenal papillary
somatostatinoma treated by endoscopic
papillectomy
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Somatostatinomas are rare neuroendocrine tumors usually
associated with Von Recklinghausen’s disease, multiple endocrine
neoplasia, or Von Hippel-Lindau syndrome. Nevertheless, it may
be associated with sporadic occurrence in healthy patients(1). Approximately 55% of somatostatinomas are pancreatic tumors and
the remainder arises in ampullary and periampullary region or,
rarely, in jejunum(2). A patient with pancreatic somatostatinoma
usually presents a triad of steatorrhea, weight loss and diabetes
mellitus, due to inhibition of gastrointestinal peptides(1,3). In duodenal papillary somatostatinomas (DPS), these symptoms occur in
less than 10%. Endoscopic retrograde cholangio-pancreatography
(ERCP), magnetic resonance or computed tomography can aid
in diagnosis, which is only confirmed by psammoma bodies on
histologic studies, a rare finding in pancreatic tumors(4). Surgical
resection (duodenopancreatectomy) is the treatment of choice. The
authors present a case of DPS with cholestasis, endoscopic treated
with excellent results and follow-up for 7 years.
44-year-old woman with biliary colic for 1 month and evol
ving with 1-week jaundice. Bilirubin =14 mg/dL (conjugated
=12 mg/dL), AST, ALT and GGT increased and chromogranin
A =6 U/l. ERCP revealed choledochal dilatation, presence of
spontaneous choledocoduodenal fistula and a papillary tumor. A
10F plastic prosthesis was inserted through the fistulous orifice and
biopsy was performed. The pathology report revealed neuroendocrine tumor. Magnetic Resonance Imaging unveiled a tumor on
duodenal papilla (2.0 cm) and three peri duodenal lymph nodes
(LN). PET/CT (FDG) revealed hypermetabolic area on duodenal
papilla without LN involvement (FIGURE 1). Endosonography

FIGURE 1. Abdominal magnetic resonance imaging shows a mass (black
arrows) inside the duodenal lumen on topography of duodenal papilla
(a, b and c). PET/CT (FDG) shows hypermetabolic area (yellow arrow)
on topography of duodenal papilla (descending part of duodenum) (d).

revealed a lesion confined to duodenal papilla without invasion of
adjacent structures (uT1) and 3 LN (FIGURE 2). EUS-FNA of
the LN and endoscopic papillectomy were performed for whitish
gallstones extraction (FIGURE 3, E-VIDEO* and FIGURE 4).
The LN pathology was negative for metastasis and papillectomy
specimen revealed neuroendocrine tumor of 2.1x1.7x1.3 cm, free
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FIGURE 2. Endoscopic ultrasound. Hypoechoic and homogeneous
area with precise limits (white arrows) in duodenal papilla measuring
1.82x0.73 (major axes) (a, b and c). In the image d the yellow arrow points
to a perilesional lymph node that was biopsied with a 22G needle, just
before the endoscopic papillectomy.

FIGURE 4. Final images of endoscopic papillectomy (a). (b) Endoscopic
control image (1 year) of the endoscopic papillectomy site. It is possible
to identify a well-defined scar (black arrows).

margins with vascular invasion. Immunohistochemistry showed a
G1 neuroendocrine neoplasia with CD56 (+), synaptophysin (+),
chromogranin A (+), Ki-67 of 0.75 and anti-somatostatin antibodies (+). After 7 years of follow-up the patient is in good condition
without recurrence.
FIGURE 3. Endoscopic images. (a) plastic prosthesis inserted by spontaneous choledocoduodenal fistula. (b) Apprehension moment of the papilla
tumor with polypectomy loop. (c) Image immediately after remove the
entire tumor in monoblock. (d) Multiple stones extraction after enlarging
the choledocean orifice with the papillotome.
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Definitive pyloric closure for treatment of
digestive fistula after pancreatoduodenectomy
with over-the-scope clip (Padlock)
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Figures

The endoscopic treatment of gastrointestinal perforations or
digestive fistulas using endoclips dates from 1997 and represents a
minimally invasive and effective therapeutic alternative associated
with lower morbidity and mortality rates than conventional surgical
approaches(1,2). In 2009, the “over-the-scope-clip” system emerged
as a new tool that would facilitate complete circumferential closure
of tissues via endoscopy(3-5). Pinho R et al., in 2015, described the
first application of the “over-the-scope-clip” in endoscopic pyloric
exclusion, performed after an unsuccessful attempt of surgical
treatment of an intestinal fistula(6).
We present a video of a definitive pyloric exclusion for the
treatment of intestinal fistula using the Padlock “over-the-scopeclip” after pancreatoduodenectomy (PD). This is the second report
of this technique and the first video demonstrating the procedure
(E-VIDEO*).
Seventy-six-y-old male, with previous robotic hepatectomy,
who underwent PD and partial hepatectomy for pancreatic
ductal adenocarcinoma, having previously undergone neoadjuvant
chemotherapy. Liver resections were performed for suspected secondary impairment but demonstrated only inflammatory lesions
(abscesses). Two months after the surgery, the patient developed
nausea and frequent vomiting, in addition to multiple episodes of
bronchoaspiration, requiring several digestive endoscopies and
the passage of a nasojejunal tube Freka® Trelumina. Given the
refractoriness of the condition, surgical treatment with mechanical Y-de-Roux gastroenteroanastomosis and drain placement were
chosen. Two weeks after the intervention, on abdominal computed
tomography scan, small gaseous foci were identified in the upper
abdomen, mainly adjacent to the drain (FIGURE 1). An upper
digestive endoscopy was performed and disclosed a perforation on
the afferent biliopancreatic limb close to the duodenojejunal anastomosis performed on the PD, compatible with late fistula. After 7
days of the endoscopic examination, closure and exclusion of the
pylorus was performed with the use of two Padlock (FIGURE 2).

Figure 1. Intravenous contrast enhanced abdominal computed tomography disclosing
small liquid collection with air foci (yellow arrows) suggestive of digestive fistula close
to the hepatic raw surface area. A) Axial plane; B) Sagital plane.
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Contrast examination (barium meal) was performed 1 week after
the procedure, showing no leakage of contrast or fistulous pathways
and effective pyloric exclusion (FIGURE 2B). At revision upper
digestive endoscopy, a wide and patent gastroenteroanastomosis
was observed with total closure of the pylorus. The patient presented uneventful recovery from the pyloric exclusion and returned
to oral feeding.
This is the second report on literature of pyloric exclusion
with “over-the-scope-clip”, reassuring the safety and effectiveness of the technique. It is a less invasive alternative and with
lower morbidity than performing revision surgeries in order to
treat digestive fistulae. Its use should be considered as an option to perform pyloric exclusion for different indications of
the procedure.
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Andre Roncon DIAS, João Emilio Lemos PINHEIRO FILHO, Fernanda Cavalcanti Cabral HONORIO,
Miller Barreto de Brito e SILVA, Daniel Jose SZOR and Francisco TUSTUMI
Received: 1 April 2021
Accepted: 20 May 2021

Biliary cysts consist of unique or multiple dilations of the biliary tree. They may be intra-/extra-hepatic or both. Its incidence
is higher in Asian countries (1:10,000) and its more common in
females (4:1)(1-4). While most are diagnosed at the first decade of
life, it may be found in adults increasing the risk for lithiasis, pancreatitis and cancer(5). Due to this, surgical resection is mandatory
and only few articles address minimally invasive approach in these
lesions, and they usually report it in children(6). Here we present the
video of the laparoscopic management of a 31-year-old female who
presented upper abdominal pain, jaundice, dark urine and pale stool
for 2 weeks. Canalicular enzymes and direct bilirubin were elevated,
MRI showed cystic dilation of the extra- and intra-hepatic biliary
tree starting above its pancreatic portion associated with severe
lithiasis (FIGURE 1). Endoscopic retrograde cholangiopancreatography was performed, and two plastic prosthesis located with
only slight reduction of the serum bilirubin levels (FIGURE 1).
Patient was referred to our service and laparoscopic resection
of the choledochal cyst with intra-hepatic clearance of the lithiasis and Roux-en-Y hepaticojejunostomy proposed (E-VIDEO*).
The patient was placed in supine position with legs open,
trocars positioned as demonstrated in (FIGURE 2). The monitor
stayed and the patient`s right shoulder and the surgeon operated
between the legs. Dissection was difficult due to the cystic size, its
stiffness (full of stones) and intense inflammatory adhesions to the
surrounding structures. After freeing the hepatic artery and portal
vein, the choledochal was sectioned with a stapler just above its
pancreatic portion, the distal portion was cleared and washed,
then closed. Cholecystectomy was performed en bloc with the cyst
and the common hepatic duct sectioned. Secondary hepatic ducts

FIGURE 1. Pre-operative imaging. A. Intra-hepatic biliary tree dilatation
with multiple hyperdensal images suggesting lithiasis. B. Extra-hepatic
biliary tree dilatation. C. Extra-hepatic biliary tree dilatation, coledochal
cyst and coledocolithiasis. D. Endoscopic retrograde cholangiopancreatography showing choledochal cyst and choledocolithiasis.

were cleared and then a hepaticojejunostomy in Roux-in-Y fashion
performed. Anastomosis was hand-sewn with 3-0 polidioxanon and
a drain left. The enteric anastomosis was performed with linear
stapler. Surgery duration was 260 minutes and bleeding estimated
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FIGURE 3. Control MRI control, that shows reduction of intra-hepatic
biliary tree dilatation, absence of lithiasis and Roux-en-Y biliodigestive
anastomosis without signs of stenosis.

FIGURE 2. Portal placement. The umbilical port was extended for
specimen removal.

in 50 mL. Postoperative was uneventful and she was discharged
without drain at postoperative day 5. Follow-up at this time is in
1 year and she remains asymptomatic with only mild elevation of
canalicular enzymes (FIGURE 3). This video shows the different
steps (E-VIDEO) necessary to perform this complex operation.
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