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EDITORIAL

CardioER® - Using smartphone medical 
applications as an aid to clinical decision-making – 
are we ready for this?

  Alexandre de Matos Soeiro1, MD
Tatiana de Carvalho Andreucci Torres Leal1, MD

Aline Siqueira Bossa1

Maria Carolina Feres de Almeida Soeiro1, MD
 Carlos Vicente Serrano Jr.1, MD PhD
 Múcio Tavares Oliveira Jr.1, MD PhD

1. Clinical Emergency Unit – InCor – HCFMUSP – São Paulo - SP, Brasil

http://dx.doi.org/10.1590/1806-9282.64.08.658

INTRODUCTION

The development of medical applications for tab-
lets or smartphones has been worldwide spread. 
The technology has been applied in several areas, 
with uses ranging from control of medicine admin-
istration, detection and control of diseases,  alert-
ing skilled people to handle emergency situations 
in neighboring areas, assessment of skin lesions, 
contraception, medical training etc.1-9 It is not clear 
whether the applications have been submitted to sci-
entific evaluation5.

In Brazil, experience with national applications is 
still early and few data are known. Thus, we have de-
veloped a descriptive study with the objective of eval-
uating the functionality and rate of approval of a na-
tional medical application for the Brazilian population.

METHODOLOGY

We used the CardioER® application, marketed by 
Editora Manole Ltda. since September 2015, which is 
considered the first national medical application with 
conduct flowcharts and content related to cardiac 

emergencies. Between August and December 2016, 
an optional questionnaire with 11 multiple-choice 
questions on the use, degree of importance, academ-
ic/professional training of the user and role in emer-
gencies was introduced with the latest update of the 
application. Of approximately 40,000 downloads via 
App Store and Google Play, 791 (1.9%) answered the 
questionnaire. The responses were evaluated, and 
the results are described below.

The questions made were: 
1) What is your level of training?
a) Medical scholar
b) Cardiologist
c) Doctor, but not a cardiologist
d) Health professional, but not a doctor
e) Not a health professional

2) Does your work involve emergency situations?
a) Yes	 b) No

3) In your opinion, is the content of the applica-
tion appropriate to its objective?

a) Yes	 b) No

ARTICLE RECEIVED: 02-Feb-2018
ACCEPTED FOR PUBLICATION: 16-Feb-2018
MAILING ADDRESS: Alexandre de Matos Soeiro
E-mail: alexandre.soeiro@bol.com.br
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4) In your opinion, which feature in the applica-
tion is more important to your clinical practice?

a) Guidelines
b) Flowcharts
c) Tables
d) Images
e) Calculators
f) Videos
g) Blog

5) Have you ever consulted the application for 
help in correcting the dosage of a medication/choice 
of a particular therapy?

a) Yes	 b) No

6) Has the application influenced any medical de-
cisions?

a) Yes	 b) No

7) Do you consider the use of the application in a 
given situation/medical decision: 

a) Was helpful
b) Got in the way
c) Made no difference 
d) I did not use it in these situations 

8) Do you think the use of medical applications 
like this is valid?

a) Yes 	 b) No

9) Do you feel confident in using the application in 
real medical situations?

a) Yes	 b) No

10) Would you recommend the application to oth-
er people? 

a) Yes	 b) No

11) What is the final assessment that you make of 
this application?

a) Excellent
b) Great 
c) Good
d) Bad
e) Terrible

STATISTICAL ANALYSIS

Presented in the form of percentages and abso-
lute values calculated for each question analyzed.

RESULTS

Approximately 9% of those who used the applica-
tion were medical scholars, 56% were not cardiolo-
gists, 32% were training cardiologists and about 93% 
worked in emergency sectors (Figure 1). Ninety-six 
percent found the application content adequate to 
its objective and the flowcharts were considered 
the most important feature by 56%, followed by the 
guidelines (26%) and dosage calculators (12%). Ac-
cording to the users, 81% felt the application assisted 
them in the choice of therapy, being helpful in 88% 
of the cases and getting in the way 0% of the times. 
Approximately 99% of users found the application 
valid and 96% feel confident making decisions based 
on its information. Overall, the final assessment of 
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FIGURE 1. Application user profiles.
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the application was excellent, great or good for 97% 
of users. The results of the practical use of the ap-
plication and user’s final opinion on it are shown in 
figures 2 and 3.

DISCUSSION

The study shows that the use of an application 
directed to the medical audience and aimed at the 
rapid resolution of an emergency problem can bring 
benefits. At least in respect of the acceptance and 
usefulness of the device, the evaluations were, in 
their majority, great or excellent, partly due to its 
wide range of data with quick access. Or perhaps due 
to the availability of the flowcharts, following a line 
of reasoning and being the best-rated content on the 
platform.

Within cardiology, some smartphone applications 
have become popular in recent years and allowed the 
publication of data related to their use and viabili-
ty6,10-19.

As an example, a study published in 2017 evaluat-
ed the AliveCor application (AliveCor Inc, California, 
USA), developed as a cardiac event recorder. The ob-
jective of this study was to investigate whether the 
smartphone-based event logger could be effectively 
used to obtain a correlation between the rhythm of 
symptoms in unselected patients with palpitations. 
A total of 20 patients were included for 12 weeks. A 
correlation with the rhythm of symptoms was ob-
tained in 85% of the patients, with an arrhythmia de-
tected in 45%. Of a total of 966 electrocardiograms 
available for review, 96% were interpretable10,15.

On the same line, another study is evaluating a 
technology that provides access to a reliable means 
of obtaining an electrocardiogram reading through a 
smartphone application that works with an attach-
ment providing all 12 leads of a standard electrocar-
diogram system. The ST Leuis study was designed to 
validate the smartphone application and its ability to 
accurately assess the presence or absence of acute 
myocardial infarction with ST elevation in patients 
with chest pain in comparison with the gold stan-
dard. Approximately 60 patients will be included per 
institution for a total recruitment of 300 patients. 
Soon we will have the result of this correlation6.

Recently, with the collaboration of the Europe-
an Society of Cardiology (ESC), applications were 
created on atrial fibrillation for use on smartphones 
and tablets. They seek to improve patient education, 

improving communication between patients and 
health professionals and encouraging the active in-
volvement of the patient in the management of their 
condition. It also aims to promote best practice ap-
proaches to the care of patients with atrial fibrillation 
and demonstrate the value of integrating new digital 
technology into clinical practice, with the potential 
for patient involvement, optimization of pharmaco-
logical and interventional therapy, and, lastly, to im-
prove patient outcomes. There are still no published 
data on the effectiveness of its use13.

Still in the area of cardiology, at the end of 2017 
another randomized trial was initiated with three 
months follow-up to evaluate the feasibility and ef-
fectiveness of medication-reminder applications on 
adherence to therapy compared to usual care. A total 
of 156 patients with chronic coronary disease have 
been randomized to one of three groups (usual care 
group, basic medication reminders group and ad-
vanced medication reminder group). The usual care 
group will receive standard care without access to a 
medication reminder. The basic medication remind-
er group will have access to a medication-reminder 
application with a basic feature that provides sim-
ple daily reminders without interactivity. The ad-
vanced medication reminder group will have access 
to a medication-reminder application with additional 
interactive and customizable features. The prima-
ry outcome is adherence to medication. Secondary 
outcomes include clinical measurements of blood 
pressure and cholesterol levels and knowledge of 
medication. An assessment of the process will also 
be performed to verify the feasibility of the interven-
tion, estimating the acceptability and usefulness to 
the user14.

Other applications are working on the possibility 
of reducing door-to-balloon time and detect arrhyth-
mias in patients with hypertrophic cardiomyopathy 
or who suffered an idiopathic stroke11,16,17.

As noted, most studies are still under evaluation. 
Prospects have been assessed both on the feasibili-
ty and validation of applications. In Brazil, the data 
presented in this study show the first evaluation of a 
medical application aimed at emergency situations. 
There are limitations for not having effective data on 
mortality or outcomes for the patients involved. In 
addition, only a small portion of users responded to 
the poll. However, the data presented complement 
and follow a trend of global publications seeking the 
improvement of technology in the healthcare area.
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CONCLUSION
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practice. The initial experience in Brazil shows that 

the rate of acceptance and use was excellent, and the 
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GUIDELINES IN FOCUS

The Guidelines Project, an initiative of the Brazilian Medical Association, aims to combine information from the medical field in order 
to standardize producers to assist the reasoning and decision-making of doctors.
The information provided through this project must be assessed and criticized by the physician responsible for the conduct that will be 
adopted, depending on the conditions and the clinical status of each patient.

METHODOLOGY FOR EVIDENCE 
COLLECTION

This guideline followed the pattern of a systemat-
ic review with evidence collection based on the move-
ment of Evidence-Based Medicine, in which clinical 
experience is integrated with the ability of critical 
analysis, rationally applying scientific information, 
thus improving the quality of medical assistance.  

We used the structured version of the PICO ques-
tion, in which P refers to patients who underwent 
spine surgery; I stands for intervention, in this case 
the use of topical vancomycin power during surgery 
(intraoperative); C stands for control formed by pa-
tients who underwent spine surgery and did not 
use this antibiotic; and O meaning outcome, in this 
case the infection rates and postoperative compli-
cations. 

Through the elaboration of relevant clinical ques-
tions related to the proposed theme, based on the 
structured question, we identified the keywords that 
served as the basis for searching the databases: Med-
line - PubMed; Embase - Elsevier; Lilacs - Bireme. A 
total of 27 studies were selected to answer the clini-
cal questions (Annex I). 

CLINICAL QUESTIONS:

What is the effect of the vancomycin powder ap-
plied directly on the surgical site on postoperative 
infection rates for patients who undergo spine sur-
gery?

Are there any complications or adverse  
effects to patients when the vancomycin powder 
is used? 

What is the recommended dose of vancomycin 
powder to be inserted in the surgical site to prevent 
infections in dorsal surgical approaches in the spinal 
column?

GRADES FOR RECOMMENDATION AND 
LEVELS OF EVIDENCE:

A: Experimental or observational studies of high-
er consistency

B: Experimental or observational studies of lower 
consistency

C: Case reports (uncontrolled studies)
D: Opinion deprived of critical evaluation, based 

on consensus, physiological studies or animal  
models

https://orcid.org/0000-0001-6222-6708
http://orcid.org/0000-0002-9018-2746
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OBJECTIVE

The objective of this review is to use primary stud-
ies to assess the effect of the use of intraoperative 
vancomycin power as a prevention for postoperative 
infections in the spinal column, its adverse reactions 
or complications, and the recommended dose.

CONFLICT OF INTEREST

There are no conflicts of interest to be declared by 
any of the participants regarding this review.

INTRODUCTION
Postoperative infections after spine surgeries are 

relatively frequent complications with great morbid-
ity, such as increased length of hospital stay, need 
for reapproaches, worse functional prognoses, loss 
of instrumentation, amongst others1,2. 

The incidence of infections at the surgical site in 
spine surgeries depends of many factors, varying 
from 0.5% to 15% with higher rates for instrumented 
surgeries and deformities3. Staphylococcal infections 
(S. Aureus and S. epidermidis) are the most common 
agents, with increased incidence of methicillin-resis-
tant S. aureus (MRSA)4,5.

Amongst measures to reduce infection rates, is 
intravenous antibiotic therapy, with proven but lim-
ited effectiveness. Recently, some studies suggested 
the use of vancomycin powder applied directly to the 
surgical site can reduce the incidence of infection in 
spine surgery without relevant additional risks6. In 
this context, it is of the utmost importance to assess 
the effectiveness of the use of vancomycin powder at 
the surgical site to prevent infections, as well as the 
safety of its use.

PRESENTATION OF RESULTS

1. What is the effect of the vancomycin powder 
applied directly on the surgical site on postopera-
tive infection rates for patients who undergo spine 
surgery?

The number of combined studies was 225-26(B) 
The only randomized study had an infection rate too 
low to show the effect. Using the same infection rate 
of the study and considering a test power of 80%, 
an estimated error of 5%, and type B error of 5% of 
20%, the sample size necessary to reveal the effects 
would be over double the one used. Thus, the study 
was demoted regarding methodological quality and 
evaluated as part of a group along with the other 

TABLE 1 - META-ANALYSIS OF THE GROUPED RESULTS

Number of combined studies: k = 22. Odds Ratio:  0.380395%-CI [0.2810 0.5146;] z=-6.26 p-value<0.0001. Random effects model. Quantification of heterogeneity: tau^2 = 0.1380; 
H = 1.21 [1.00, 1.57]; I^2 = 31.5% [0.0%; 59.2%]. Test for heterogeneity: Q=30.64 d.f.= 21 p= 0.0798
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studies. The odds ratio of infection with the use of 
vancomycin compared to that of surgery without it 
was of 0.38 (Random effects model), 0.3803 [0.2810; 
0.5146], p=0.0001. 

 
  2. Which are the risks when the vancomycin 

powder is used? 
The authors suggested that the use of vancomy-

cin powder can increase the incidence of infection 
by gram-negative bacteria and seromas (since they 
reported collections with negative culture results in 
their series)27(B). 

Another study reported the use of the vancomy-
cin to be safe regarding nephrotoxicity, ototoxicity, 
and rashes. However, it highlights there are studies 
that have shown lower fusion rates for cases of van-

comycin associated with bone grafting, for high con-
centrations of vancomycin cause cytotoxicity over in 
vitro osteoblasts13(B). In 911 cases studied, when a 
dose of 2 g (highest dose found in the studies – range 
from 500 mg to 2 g) was used, there were no report-
ed adverse effects that could be attributed to the van-
comycin powder in any of the cases. It was conclud-
ed that the vancomycin powder does not reach toxic 
levels, nor does it alter kidney function in patients. 
Therefore, it is safe to use it. The clear majority of 
the studies did not report any side effect to the use 
of intraoperative vancomycin powder at the surgical 
site8(B). 

 
3. What is the recommended dose of vancomy-

cin powder to be inserted in the surgical site to pre-
vent infections in dorsal surgical approaches in the 
spinal column?

Out of the 22 studies, 15 used a 1 g dose of vanco-
mycin powder, four used 2 g, and three adjusted the 
dose according to the extent of the surgery, ranging 
from 500 mg to 2 g, and only one11 (B) used 500 mg 
as the standard dose of vancomycin powder, study-
ing only patients who underwent posterior cervical 
surgery. (Table 2)

The dose most frequently used was 1 g. One au-
thor21 (B) used 1 g of vancomycin powder for every 
three segments addressed. 

The studies by Martin16,19 (B) using a 2 g dose at 
the surgical site did not show any benefits regarding 
protection from infections. 

RECOMMENDATIONS
The intraoperative use of the vancomycin power 

reduced the number of postoperative infections in 
the spinal column (B).

There were no serious or unwanted side effects in 
the studies assessed (B).

The recommended dosage is of 1 g of vancomycin 
power at the surgical site (B).

This recommendation is mostly based on 
case-control studies with no evidence of significant 
adverse effects (Moderate quality). Future studies 
may influence or change the estimate of the observed 
effect.

TABLE 2 - DOSE OF TOPICAL VANCOMYCIN USED BY 
EACH STUDY

Study Dose

O’Neil et al., 2011 1 g

Sweet et al., 2011 2 g

Pahys et al., 2013 0,5 g

Strom et al., 2013 1 g

Strom et al., 2013 1 g

Caroom et al., 2013 1 g

Kim et al., 2013 1 g

Godil et al., 2013 1 g

Tubaki et al., 2013 1 g

Martin et al., 2015 2 g

Emohare et al., 2014 1 g

Theologis et al., 2014 2 g

Martin et al., 2014 2 g 

Scheverin et al. 2015 1 g every three levels

Tomov et al., 2015 1 g

Liu et al., 2015 0.5 g - 2 g

Heller et al., 2015 0.5 g - 2 g

Schroeder et al., 2016 1 g

Lee et al. 2016 1 g

Hey et al., 2016 1 g

Van Hal et al, 2017 1 g

Chotai et al, 2017 1 g
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APPENDIX I
Structured question 

The clinical questions were structured accord-
ing to the search strategy based on PICO structured 
questions (meaning “Patient”, “Intervention”, “Con-
trol”, and “Outcome”).

P - Patients of all ages who underwent spine surgery in any seg-
ment (cervical, thoracic, and lumbar). 
I - The use of topical vancomycin power during surgery (intraop-
erative). 
C - Patients who underwent spine surgery and did not use this 
antibiotic.
O - Postoperative infection rates for spine surgeries and complica-
tions with the use of vancomycin.

Methodology for evidence search

We reviewed articles from the Medline (PubMed), 
Embase, and Lilacs databases, with no time limit.

PubMed-Medline (07/07/2017)
“vancomycin” [MeSH Terms] OR “vancomy-

cin” [All Fields]) AND (“powders”[MeSH Terms] OR 
“powders”[All Fields] OR “powder”[All Fields]) AND 
(“spine”[MeSH Terms] OR “spine”[All Fields]) AND 
(“surgery”[Subheading] OR “surgery”[All Fields] OR 
“surgical procedures, operative”[MeSH Terms] OR 
(“surgical”[All Fields] AND “procedures”[All Fields] 
AND “operative”[All Fields]) OR “operative surgical pro-
cedures”[All Fields] OR “surgery”[All Fields] OR “gener-
al surgery”[MeSH Terms] OR (“general”[All Fields] AND 
“surgery”[All Fields]) OR “general surgery”[All Fields]

Selection of papers
The evidence used was retrieved by the following 

steps elaboration of clinical question, structuring of 
the question, search for evidence, critical evaluation, 
and selection of evidence.

The studies were initially selected by title, then 
by summary and, lastly, by their complete text, being 
the last one subject to critical evaluation and the ex-
traction of all results relating to outcomes.

Language
Only studies available in Portuguese, English, or 

Spanish were included.

According to publication
Only studies with texts available in its entirety 

were considered for critical evaluation.
The primary studies to be assessed were random 

studies; when these were not available, then compar-
ative studies.

The articles returned from the search were initial-
ly assessed by their titles. The titles identified were 
reassessed by their abstracts, and those selected 
were fully evaluated. Two authors were responsible 
for the independent evaluation of the results and all 
disagreements were resolved through discussions 
between them. Controlled observational studies and 
randomized studies, both prospective and retrospec-
tive, were included. Studies with less than 20 pa-
tients were excluded.

Critical evaluation and level of evidence
With the aim of reducing biased data from sys-

tematic reviews, some instruments were used to 
help assess the methodological quality of each of the 
articles included.

Randomized clinical trials were assessed using 
the Cochrane tool for quality of clinical trials.

Studies such as cases and controls, and cohort 
studies can have their quality assessed using the 
New Castle-Ottawa Scale (NOS)29. This instrument 
uses an evaluation system called star system, which 
considers three different aspects: study selection, 
group comparability, and desired outcome assess-
ment29.

Data Analysis
The statistical analysis used the meta-analysis 

software “R package”. 
For continuous variables: mean difference and 

confidence interval (CI) of 95%. 
Dichotomous variables: relative risk of 95% CI. 
The statistical heterogeneity was assessed using 

the chi-squared test and I2. The fixed effects of the 
model were used in cases with no calculated hetero-
geneity. 

The inconsistencies of the studies were interpret-
ed with I2: 

0% to 40% - may not be relevant,
30% to 60% - may represent heterogeneity, 
50% to 90% - may represent substantial heteroge-

neity, and 
75% to 100% - has considerable heterogeneity. 
Fixed and randomized effects were used accord-

ing to the quality of inconsistencies found. Moderate 
and high inconsistencies were analyzed according to 
the random effects model. 
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Presentation of results

A total of 78 papers were retrieved, out of which 
22 were fully assessed after our inclusion and ex-
clusion criteria were applied. Amongst the 22 stud-
ies, we found 21 of the case-control type and one 
randomized clinical trial.

Prism Diagram as published by Moher et al.30. 

METHODOLOGICAL QUALITY ASSESSMENT
Randomized clinical trial 

Tubaki et al. published, in 2013, the only random-
ized clinical trial identified in this review9.

Selection bias: The randomization was computer 
generated. Both groups, of use and non-use of vanco-
mycin, did not present differences in baseline char-
acteristics. These groups were comparable.

Performance bias: There was no attempt at a 
blinded grouping for treatment. Neither patients nor 

result evaluators were blinded. All patients had a 12-
week follow up after the surgery.

Attrition bias: There were no described losses in 
the segment. There was no differentiation between 
loss of results and abandonment from the study. 
Patients had a follow-up long enough to assess the 
outcome (18 months). In the group treated with van-
comycin, the infection rate was of 1.61%, and in the 
control group of 1.68%. These extremely low infec-
tion rates might have contributed to demonstrate the 
lack of effectiveness of vancomycin in these studies. 



SPINE SURGERY - THE USE OF VANCOMYCIN POWDER IN SURGICAL SITE FOR POSTOPERATIVE INFECTION PREVENTION

REV ASSOC MED BRAS 2018; 64(8):663-669 668

Based on the infection rates described for both sam-
ples and estimating a confidence interval of 95% and 
a statistical test with 80% of power, the estimated 
sample size necessary to reveal statistical differenc-
es would be much greater than the one studied. 

NON-RANDOMIZED STUDIES 
(OBSERVATIONAL)

Twenty-one studies were of the case-control 
type, comparing infection rates in surgeries using 
and not using the intraoperative vancomycin power. 
The selection of cases and controls was considered 
adequate in all of them, for every patient was oper-
ated and used or did not use the antibiotic. In the 
comparability for infection odds (primary outcome), 
even though some studies used a logistic regression 

isolating possible confounding risk factors for the 
outcome, (such us age and diabetes mellitus), none 
of them performed an adjusted risk assessment for 
confounders. Regarding the exposure to the causal 
factor criteria, almost all studies used retrospective 
cohorts as comparators, with different times and 
samples, impairing the homogeneity of exposure to 
the risk of infection.

Case-control studies – New Castle-Ottawa 
Scale (NOS) (Table 3)

Publication bias of the studies evaluated 
(funnel plot): 
The funnel plot reveals study asymmetry with a 

prevalence of studies with lower standard error (big-
ger sample size).

TABLE 3 – TWENTY-ONE STUDIES WITH QUALITY ASSESSMENT ACCORDING TO THE NOS CLASSIFICATION

Study Selection Comparability Exposure Details of the study

O’Neil et al., 2011 **** * ** Patients with trauma. Posterior spinal fusions. The treatment and con-
trol groups were statically similar.

Sweet et al., 2011 **** * ** Non-concurrent case-controls. Thoracolumbar fusions.

Caroom et al., 2013 **** * ** Non-concurrent case-controls. The intervention group tended a bit to 
more complex procedures.

Godil et al., 2013 **** * ** Not controlled for confounding factors but with no differences between 
samples.

Kim et al., 2013 **** * ** Current vs. Previous. Instrumented spinal column in every level.

Pahys et al., 2013 **** * ** Data collected and analyzed ​​by three independent reviewers. Significant 
differences between the samples.

Strom et al., 2013 **** * ** Current vs. Previous. Cases with instrumentation and cases without it. 
Balanced for instrumentation.

Strom et al., 2013 **** * ** Current vs. Previous. Cases with instrumentation and cases without it.

Emohare et al., 2014 **** * ** Grouping of patients according to surgeon recommendation or admis-
sion call. Significant differences between the samples.

Martin et al., 2014 **** * ** Current vs. Previous. Association between infection and the vancomycin 
powder  with and without risk adjustment.

Theologis et al., 2014 **** * ** Current vs. Previous. Significant differences between samples

Heller et al., 2015 **** * ** Current vs. Previous. Posterior instrumented surgeries. 8% of segment 
loss. Samples not balanced for age.

Liu et al., 2015 **** * ** Current vs. Previous. Significant differences between the samples.
Martin et al., 2015 **** * ** Current vs. Previous. Significant differences between samples.

Tomov et al., 2015 **** * ** Current vs. Previous. Current terminology codes. Data from the US 
Center for Infection Prevention and Control.

Scheverin N et al. 2015 **** * ** Vancomycin prescribed according to the preference of the surgeon. 
Significant differences between samples.

Hey et al., 2016 **** * ** Significant differences between samples.

Lee et al. 2016 **** * ** Current vs. Previous. Uni and Multivariate analysis for covariables.

Schroeder et al., 2016 **** * ** Current vs. Previous. Significant differences between samples.

Chotai et al., 2017 **** * ** Not controlled for confounding factors but with no differences between 
the samples.

Van Hal et al., 2017 **** * ** Current vs. Previous
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cation of those with greater level of evidence. 
The recommendations of outcomes were based 

on the GRADE guidelines31.

RECOMMENDATION

The articles were selected after a critical assess-
ment of the level of evidence by specialists of the par-
ticipant societies with the recommendation for publi-
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An 83-year-old previously healthy woman ar-
rived at the emergency department with a one-day 
history of intense abdominal pain in the epigastrium 
after eating. Generalized peritonitis was observed 
on physical examination; the patient had a pulse 
rate of 135/min, blood pressure of 86/40 mmHg and 
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respiratory rate of 23/min. Computed tomography 
of the abdomen showed small bowel  loop densifi-
cation, pneumoperitoneum, jejunal diverticulum 
without inflammation signs, and a foreign body 
(Figures A-C). A small piece of chicken bone was 
found within the jejunal diverticulum (Figure D). 

FIGURE (A) CT of the abdomen (coronal view), portal phase after intravenous administration of contrast showing regular 
parietal thickening in the jejunum segment (arrows) locoregionally associated with densification of its respective mesentery 
(arrowheads); (B) CT of the abdomen (axial view, lung window) showing intraperitoneal free focuses in an accentuated hypoat-
tenuation representing pneumoperitoneum; (C) CT of the abdomen (coronal view) showing high-density linear image within 
the jejunum segment, seemingly extending along its wall in the mesenteric side (foreign body); (D) Resected intraoperative 
specimen showing a jejunal diverticulum perforation by a chicken bone. In the upper right corner, note the chicken bone size in 
relation to the size of the scalpel handle.
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Segmental bowel resection with entero-enteroanas-
tomosis was performed.

Accidental and unnoticed ingestion of foreign 
bodies is not very uncommon.1 A very small percent-
age of ingested foreign bodies can cause perforation 
of the bowel, leading to acute abdomen that requires 
surgical intervention. Foreign bodies such as den-
tures, fish bones, chicken bones, toothpicks, and 

cocktail sticks have been known to cause bowel per-
foration. Most of such foreign bodies pass through 
the gastrointestinal tract uneventfully and only on 
rare instances cause obstruction or perforation.1,2 
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INTRODUCTION

The early diagnosis for pediatric multiple sclero-
sis (PMS) is a major challenge for neurology special-
ists, either by lack of knowledge or difficulty in the 
differential diagnosis in this specific population. Re-
cent studies estimated that only 5% of adult patients 
report neurological symptoms before the second de-
cade of life1. PMS patients tend to reach an irrevers-
ible neurological sequel stage later in time but at an 
earlier age when compared to adult MS patients. Ear-
ly and precise diagnosis is key for specific treatment 
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initiation and improvement of pediatric patients’ 
prognosis, since earlier neurological symptoms on-
set in PMS correlates positively with permanent 
sequelae risk. Guidelines for PMS diagnosis were 
recently reviewed and follow definitions published 
by the International Pediatric MS Study Group. Neu-
rological examination, Kurtzke Expanded Disability 
Status Scale (EDSS), specific laboratory tests and ra-
diological imaging were considered. CNS lesions dis-
semination both in time and space observed by Mag-
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netic Resonance Imaging (MRI) is pathognomonic for 
MS and critical for its evolutionary follow-up2. Clin-
ically useful tools to anticipate the PMS diagnosis, 
predict disease evolution and treatment response are 
urgently needed. Potential inflammatory-related bio-
markers are under extensive investigation, but only 
oligoclonal band (OCB) in cerebrospinal fluid (CsF), 
serum and CsF anti-aquaporin-4 (Aqp4) and anti-my-
elin oligodendrocyte glycoprotein (MOG) are clinical-
ly useful. So far, there is no consensus on serum or 
CsF inflammatory cytokine as biomarkers.

CASE REPORT

ALAPL, 9-years-old, female, black, natural of Rio 
de Janeiro, good neuropsychomotor development, in 
May 2014, showed acute left hemiparesis. ALAPL de-
nied visual changes, headache, vomiting, recent vac-
cination or fever. Brain MRI was performed showing 
hypointense oval images in T1 and T2 with fluid-at-
tenuated inversion recovery (FLAIR), restricted diffu-
sion signal with varied sizes in white matter at fron-
tal lobes and periventricular pons, right thalamus, 
cerebellar peduncles, and right cerebral peduncle. 
In addition, the thalamus showed tenuous contrast 
impregnation compatible with demyelination. Subse-
quent spontaneous improvement with overall neuro-
logical regression was observed without drug thera-

py. Rheumatic and hematologic function tests were 
normal, IgM and IgG serology positive for Epstein 
Barr virus, CsF OCB positive and serum Aqp4 nega-
tive. Control MRI in September 2014 revealed no dis-
ease evolution without new contrast-enhancing CNS 
lesions and reduction of major lesions (Figure 1A). In 
November 2014, neurological examination detected 
only discrete dysmetria (EDSS=1), normal fundosco-
py, normal spinal chord MRI, classified as a clinical-
ly isolated syndrome (CIS). A regular follow up was 
started with a quarterly neurological examination 
and cytokine profile measurement with biannual 
MRI. ALAPL’s neurological examination remained 
unchanged, EDSS and brain MRI (Figure 1B) with no 
image evolution. Nevertheless, serum cytokine eval-
uation performed in a period between those images 
(Figure 1F), detected the highest inflammatory rela-
tive index in interleukin-8 (IL8), Macrophage inflam-
matory protein-1β (MIP-1b), Platelet-derived growth 
factor-BB (PDGF-BB), Eotaxin and Monocyte chemo-
attractant protein-1 (MCP-1). Subsequent cytokine 
dosage showed still higher index (Figure 1G and H) in 
comparison with initial dosage (Figure 1E).  On May 
2016, brain MRI detected hyperintense areas that 
did not exhibit contrast enhancement, confirming 
CNS lesions disseminated in time and space, despite 
normal neurological examination and unchanged 
EDSS (Figure 1C). One month later, the cytokine pro-

FIGURE 1. Timeline of follow-up with MRI and cytokine inflammatory profile: Whole-brain sagittal (A) and axial (B-D) sections 
showing CNS FLAIR lesions (red arrows); Cytokine profile (red line) in heptamerised spider charts with 6 concentric axis, index 
normalized to first serum dosage (E) compared with subsequent measurements (F-J). Therapeutic interventions are shown in 
the timeline as transversal red arrows. EDSS (score=1) and clinical neurological assessment were performed in the same cyto-
kine profile moments and did not change during this timeline evaluation.
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According to Banwell et al.2, one-third of children 
with acquired demyelinating syndrome will be diag-
nosed with PMS within two to four years after the 
first cortical demyelination. MS increased risk fac-
tors are first demyelination in adolescence, female in-
dividual, and polyfocal deficits; smaller children with 
ADEM have a lower risk. ALAPL presented her first 
demyelination manifestation before adolescence, 
with focal clinical manifestations and spontaneous 
regression. However, due to the regular radiolog-
ical follow-up, it was possible to follow subsequent 
lesions and establish an early immunomodulatory 
treatment. A close MRI follow-up for outpatients 
should be implemented to anticipate PMS diagnosis 
and adopt early targeted therapies. Further studies 
are needed to establish new biomarkers with a bet-
ter temporal association between PMS and cytokine 
levels, MRI, or neurological examination.

ACKNOWLEDGMENTS

The authors acknowledge the support of the 
FIOCRUZ Technological Platform Network for Lu-
minex dosages. This work was supported by the IFF 
Research Grant Program – 2015.

AUTHOR CONTRIBUTIONS

A.P.C. performed the patient’s follow up, ana-
lyzed the results and wrote the paper; T.S. designed 
the research, supervised patient follow up and medi-
cal records; L.S.I. revised patient’s radiologic images 
and medical records; G.G. performed the Luminex 
experiments, analyzed the results, and wrote the pa-
per; A.P.L revised the patient’s radiologic images and 
medical records; Z.V. designed the research, super-
vised the experiments and their analysis, and wrote 
the paper.

DECLARATION OF CONFLICT OF INTERESTS

The author(s) declared no potential conflicts of in-
terest with respect to the research, authorship, and/
or publication of this article.

file showed the lowest index for all cytokines. The 
initial diagnosis was modified to PMS, and subcuta-
neous interferon beta 1a (IFN-1a) therapy was initiat-
ed in July 2016. Just after IFN-1a therapy, the cyto-
kine profile showed a specific IP-10 index peak. On 
March 2017, clinical evaluation showed unchanged 
neurological and EDSS results, good school perfor-
mance, and recent menarche report. However, MRI 
at April 2017 showed novel CNS lesions with contrast 
enhancement in the right semi-oval center, charac-
terizing subsequent demyelination event (Figure 1D). 
On May 2017, ALAPL was hospitalized, and methyl-
prednisolone treatment indicated.

DISCUSSION 

We report a patient initially diagnosed with CIS 
with no subsequent neurological symptoms, who 
progressively presented changes in inflammatory cy-
tokines preceding brain MRI compatible with PMS. 
Those findings demonstrate no temporal coincidence 
between the clinical, imaging, and inflammatory 
evaluations. Out of a total of 27 cytokines evaluated, 
only IL8, MIP-1b, PDGF-BB, Eotaxin, MCP-1, and IP-
10 showed significant variation during our analysis. 
The highest inflammatory peak was observed one 
year before radiological correlation, with a second 
smaller peak halfway before the MRI conclusive for 
PMS. The most prominent cytokine, PDGF-BB, is de-
scribed as a potential proinflammatory biomarker 
because it induces oligodendroglial progenitor cell 
growth and contributes to angiogenesis. However, Su 
et al.3 were not able to correlate its increased levels 
and CNS lesions in adults with MS. MIP-1b is associ-
ated with a possible immune response to interferon 
beta4; our result showed an increase during the first 
cytokine storm prior to immunomodulatory treat-
ment. Only diminished levels of Eotaxin were previ-
ously reported by Tejera-Alhambra et al.5, a study in 
which an association was found with recurrent re-
mitting MS in adults. Moreover, IP-10, a proinflam-
matory cytokine, was found to have a substantial in-
crease after the onset of interferon beta therapy, as 
previously reported by Buttman et al.6, in 2004.

PALAVRAS-CHAVE: Esclerose múltipla. Criança. Imagem por ressonância magnética. Citocinas.
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INTRODUCTION

A male patient, 43 years old, with strong lumbar 
pain, paresthesia of the lower limbs and progres-
sive ambulation difficulty for four years, with com-
plete disability in the last month. History of firearm 
wound in the lumbar spine 21 years ago. At the time, 
surgery was conducted to decompress the spinal 
canal in a distinct hospital unit at another location, 
without the use of cement or grafting, or the removal 
of the projectile. Normal general laboratory results.

In a computed tomography (CT) of the lumbar 
spine, it was found L2 and L3 laminectomy with a 
voluminous material with metallic density occupy-
ing part of the internal space of the spinal canal and 
intervertebral foramen (figures 1A, 1B, 1C, and 1D) 
In the magnetic resonance imaging (MRI), the same 
material was characterized with hypointense signal 
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on all sequences, including T1-weighted  (Figure 2A), 
T2-weighted (Figure 2B), and Stir (Figure 2C), with 
a slight highlight of surrounding tissues in T1 after 
the administration of intravenous contrast medium 
(Figure 2D), in addition to strong compression effect 
on the conus medullaris.

The exams performed for determining the levels 
of serum and urinary lead presented normal values.

Surgery was performed to remove the material 
(Figure 3A). Which showed not only the fragmented 
projectile but also a great amount of locoregional tis-
sue impregnated by metal residue. 

The patient showed improvement of signs and 
symptoms after surgery. The fact that symptoms 
were compatible with spinal cord compression that 
progressively evolved over the years, with no associ-
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ated central neurological or systemic symptoms, in 
addition to the metal impregnated tissued removed 
being bigger than the projectile, explains the gradu-
ally increasing effect and the findings as a whole sug-
gest a metallosis diagnosis. 

DISCUSSION

With the increase in crime rates, the number of 
patients with firearm wounds in the spinal column 
has also increased. It is estimated that this is respon-
sible for 17% of spine trauma cases, surpassed only 
by car accidents, which are still the main cause of 
such lesions.

Lead poisoning due to firearm wounds is unusu-
al and can occur in individuals with bullets lodged 
for a short period of time, but there are also reported 
cases of trauma that happened over 50 years. The lo-
cation of the projectile is the main risk factor. When 
the bullet is located inside of the joints, a fibrous bar-

rier is formed, but the constant contact with fluids 
may release lead particles that are absorbed by the 
bloodstream2.

The nervous system is the most sensitive to high 
levels of lead. The patient presents peripheral neu-
ropathy associated with paresthesias, parkinsonism, 
and ataxia. Furthermore, extraneurologic symptoms 
can be found, such as weakness, abdominal pain, ar-
thralgia, and anorexia3. Blood levels are considered 
elevated when above 25 ug/dL in children and 40 ug/
dL in adults3.

Metallosis is another complication that can occur 
in cases of chronic exposure to lead and other met-
als. It is mostly reported is cases of metallic implants 
or internal fixation of fractures, rarely in the spinal 
cord, with less than 50 cases reported4,5. It is a disease 
caused by microparticles resulting from an inflamma-
tory process which form a metalloma. It begins with 
the building up of interstitial fluid around the projec-
tile and micromovements that wear the metal. Then 

FIGURE 1. CT of the lumbar spine (A,B,C,D) characterizing a large irregular material with metal density occupying most of the 
spinal canal and disc space at L2-L3.
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an inflammatory reaction occurs, with the migration 
of macrophages. The phagocytosis accentuates the in-
flammatory process with bone resorption and granu-
loma formation. If that process is not interrupted, the 
granuloma results in a metalloma5.

The imaging exam of choice is the CT myelogram. 
Artifacts may occur in CT scans and MRIs due to the 
presence of metallic material, which makes the as-
sessment more difficult5,6. The CT highlights bone 
erosion, spinal instability, and spinal canal impair-
ment. MRIs can be contraindicated depending on the 
composition and location of the bullet, and it is not 
recommended in acute cases or in cases of incom-
plete spinal cord injuries5,7.

There is no consensus regarding the surgical ap-
proach, especially when there is no clear evidence 
of corrosion, and it is mostly used in critical situa-
tions1-5,8. According to data analyzed by Azevedo-Fil-
ho, in some patients that underwent decompressive 
laminectomy, a higher mortality rate was found, and 
some specific complications were more frequent, 
such as spinal cord injuries, fistulas, meningitis, and 
locoregional post-surgery infections.

FIGURE  2. MRI of the lumbar spine showing a material characterized with a hypointense signal on all weighted sequences at 
T1 (A), T2 (B), and STIR (C), with a slight highlight of surrounding tissues in T1 after the administration of intravenous contrast 
medium, in addition to a strong compression effect on the conus medullaris.

FIGURE  3. Exeresis of the material described in the lumbar spine (A), evidencing, in a macroscopic visual analysis, (B) the frag-
mented projectile (black circle) and an accentuated amount of tissue impregnated with metal residues (white rectangle), which 
characterizes a metalloma.
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SUMMARY

Sodium polystyrene sulfonate (PSP) or Kayexalate is a cation-exchange resin, widely used in the management of hyperkalaemia due 
to renal disease. A rare, yet potentially dangerous, adverse event related to sodium polystyrene sulfonate use is intestinal mucosal 
injury, especially in the colon. The injury to the gastrointestinal mucosa can range from mild and superficial to wall necrosis and bowel 
perforation. The mechanism that leads to mucosal damage remains unclear. However, it is believed that sorbitol, commonly given to 
counteract PSP’s tendency to cause constipation, may play an important role in the development of gastrointestinal injury. Other po-
tential risk factors are uraemia or end-stage renal disease, hemodynamic instability, solid organ transplantation, postoperative status 
and concomitant opioid administration. The authors present a case of diarrhoea and haematochezia after the administration of PSP 
without sorbitol, in a patient with hyperkalaemia due to acute kidney injury, in the absence of other risk factors. A colonoscopy was 
performed and revealed a rectal ulcer which histological findings were suggestive of mucosal injury due to Kayexalate deposition. This 
case supports the concept that this widely used drug can itself, without sorbitol, cause injury to the gastrointestinal wall. Even though 
this is a rare adverse effect, the widespread use of this medication may put a large population at risk.

KEYWORDS: Ion exchange resins. Intestinal mucosa/pathology. Cathartics/adverse effects. Colitis, ulcerative. Polystyrenes/adverse ef-
fects.

INTRODUCTION
Sodium polystyrene sulfonate (PSP) or kayexa-

late is an ion exchange resin, composed of an insolu-
ble structure that acts by binding to potassium ions 
along the digestive tract, by exchange with sodium 
ions, promoting its elimination. The first studies on 
the use of these drugs in the treatment of hyper-
kalaemia date back to the 1950s and are currently 
widely used in the treatment of hyperkalaemia sec-
ondary to renal failure1-4. The oral route is the pre-
ferred form of administration, and rectal administra-
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tion is still possible when oral administration is not 
available. Although it is primarily used in the treat-
ment of hyperkalaemia secondary to chronic renal 
disease, its relatively fast onset (2-12 hours) allows 
its use in acute situations, in association with other 
hypocalcaemia drugs5. Gastrointestinal side effects, 
such as nausea and constipation, are relatively fre-
quent, and colic ulceration and/or colic necrosis is a 
rare but well documented complication of this ther-
apy5-7. Concomitant administration of PSP and sor-
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bitol to counterbalance the obstipation effect of PSP 
is a common practice, with the majority of reported 
cases of kayexalate crystal colitis occurring after the 
administration of this treatment combination. The 
mechanism by which PSP damages the intestinal 
mucosa is not fully understood and until recently it 
was thought that sorbitol was responsible for the le-
sion, possibly through hemodynamic phenomena of 
vasospasm and stimulation of prostaglandin produc-
tion9-11. Lillemeo et al.9 reported for the first time in 
1987 five cases of colic necrosis following the admin-
istration of PSP and sorbitol, as an enema, in uremic 
patients. In the same work, the authors compared 
the effects of PSP alone, PSP and sorbitol, and sorbi-
tol alone in rats, verifying that only rats exposed to 
sorbitol (with or without PSP) developed pathological 
gastrointestinal histological alterations with an im-
pact on morbidity9. For this reason, the use of PSP 
with sorbitol has been discouraged12.

However, a recent systematic review of a total of 
58 published cases has identified 17 cases of PSP gas-
trointestinal injury without sorbitol, demonstrating 
that intestinal necrosis may also occur when the res-
in is not associated with sorbitol6. Previously, Haupt 
and Hutchins13 had already demonstrated how inoc-
ulation of PSP into the airway of rats led to the devel-
opment of inflammation after only 24 hours12. Thus, 
it is currently accepted that PSP itself causes tissue 
damage.

CLINICAL CASE

We present the case of an 83-year-old female 
patient with a personal history of major depressive 
disorder and hypertension. The patient went to the 
emergency department for a clinical diagnosis, with 
about two weeks of evolution, of asthenia, anorexia 
and weight loss. According to the patient’s family, 
she also had bizarre behaviour, urging her children 
to feed her, refusing to eat alone, emotional lability 
and isolation. She also mentioned that the onset of 
this condition coincided with the diagnosis of neopla-
sia in her husband. The objective examination per-
formed at the emergency department revealed only 
signs of dehydration, without hypotension or signs 
of peripheral hypoperfusion. From the analytical 
evaluation, a new alteration of renal function was ob-
served, with creatinine of 2.2 mg/dL and urea of 177 
mg/dL (Acute Kidney Injury Network stage 2 rating) 
and severe hyperkalaemia (9 mEq/dL). Renal ultra-

sound did not show any changes. In view of the two-
week dietary refusal, acute renal injury was consid-
ered secondary to hypovolemia due to dehydration. 
Serum therapy and ion-exchange resin (PSP without 
sorbitol) were prescribed for the treatment of severe 
hyperkalaemia, and the patient was admitted to the 
medical ward. Observation was requested by psy-
chiatry, who considered that the patient presented a 
probable Histrionic Personality Disorder, proceeding 
to the adjustment of the psychiatric therapy. On the 
second day of hospitalization, there was noticeable 
improvement in renal function and normalization of 
the calemia, and resin therapy was suspended. The 
next day, about 48 hours after the first PSP, the pa-
tient started complaints of colicky abdominal pain 
and liquid diarrhoea without blood, mucus, or pus. Si-
multaneously, an increase in inflammatory parame-
ters was observed, and microbiological examinations 
were carried out, such as uroculture, coproculture, 
parasitological examination, and C. difficile toxin in-
vestigation in faeces. Once the diagnosis of infectious 
diarrhoea was excluded, the elevation of inflamma-
tory parameters was attributed to a urinary tract 
infection after isolation of Proteus mirabilis in uro-
culture. It was prescribed targeted antibiotic therapy 
and optimization of therapy and diet was performed. 
Due to the maintenance of diarrhoea, abdominal 
pain and the appearance of haematocrits, colonosco-
py and abdominal and pelvic tomography (CT) were 
proposed, which the patient refused. Only after three 
weeks of hospitalization, with maintenance of the 
symptoms, the patient agree to these tests. A colo-
noscopy was performed and, despite poor intestinal 
preparation, which allowed only the visualization of 
the rectum, a depressed area in the lower rectum, 
partially ulcerated, without apparent necrosis was 
found and biopsied (Figure 1). Abdominal and pelvic 
CT revealed a diffuse parietal thickening of the sig-
moid loops and rectal ampulla, more evident in the 
right anterior slope of the rectosigmoid transition, 
which may correspond to the inflammatory process. 
Finally, rectal ulcer biopsy revealed the presence of 
basophilic structures with mosaic pattern, similar to 
fish scales, surrounded by an intense active chronic 
inflammatory infiltrate, aspects compatible with le-
sion caused by ion exchange resin deposition (kayex-
alate crystals) (Figure 2). There was a slow and grad-
ual symptomatic improvement, and no endoscopic or 
CT reassessment was performed at the option of the 
patient.
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DISCUSSION
PSP crystals deposition colitis appears to occur 

in about 1% of patients receiving PSP and sorbitol 
treatment14,15. The lower number of reported cas-
es suggests that the incidence in patients exposed 
to PSP alone is lower, which makes this case even 
more uncommon6. Several risk factors for colic in-
jury by kayexalate crystals have been identified in 
the literature. In most reports, at least one of the 
following conditions would be present: uraemia or 
end-stage renal disease, hemodynamic instability, 
postoperative, post-renal transplantation, and con-
comitant administration of opioids6,9,14,16-18. Further-
more, as already mentioned, the administration of 
sorbitol seems to increase the risk of development of 
this entity. As in the case presented, a retrospective 
American study identified some cases of intestinal 
involvement in stable patients and without chronic 
kidney disease, however, all had been submitted to 
combined sorbitol and PSP therapy8.

It can be argued that the presence of hypovolemia 
due to dehydration may have contributed to the devel-
opment of colic injury, despite the absence of hemo-
dynamic instability. Nonetheless, this case demon-
strates that even in the absence of many known risk 
factors, short-term exposure (about 24 hours) to PSP 
without sorbitol may cause gastrointestinal damage.

Regarding the clinical presentation, the case is in 
agreement with the described one, since the most 
common symptoms are abdominal pain, low diges-
tive haemorrhage and diarrhea5,6,8. As observed in 
this case, on average the symptoms appear two days 
after the beginning of exposure to the resin6.

It was impossible to assess the extent of the disease 
since the patient refused to undergo a new colonos-
copy. However, although only ulcerated rectal lesion 
without necrosis has been documented, the presence 
of more extensive and severe disease is suggested by 

FIGURE 1

FIGURE 2
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the results of the CT scan and the clinical presenta-
tion, which has not been proven by colonoscopy. PSP 
colitis presents a broad spectrum of severity ranging 
from superficial mucosal lesion to transmural necro-
sis with colic perforation6,8,16. Many less serious cases 
are likely to go undetected and underdiagnosed. The 
impossibility of performing further tests also limited 
the differential diagnosis to other causes of colitis. 
However, the temporal relationship between the onset 
of symptoms and exposure to PSP, clinical character-
istics, biopsy result and resolution of symptoms with-
out specific therapy allows us to affirm this diagnosis.
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RESUMO

O polistireno sulfonato de sódio (PSP) ou kayexalato é uma resina de troca iônica, amplamente usada no tratamento da hipercale-
mia associada à doença renal. Um efeito adverso raro, mas potencialmente grave, dessa terapêutica é a agressão à parede do trato 
gastrointestinal, principalmente ao nível do cólon, que pode ser ligeira e superficial ou culminar em necrose e perfuração intestinal. O 
mecanismo pelo qual o PSP lesa a mucosa intestinal não é totalmente conhecido. Contudo, pensa-se que o sorbitol, frequentemente 
administrado em simultâneo para contrabalançar o efeito obstipante do PSP, possa ter um papel preponderante no desenvolvimento 
de lesão gastrointestinal. Outros potenciais fatores de risco são a presença de uremia ou doença renal em estágio terminal, instabil-
idade hemodinâmica, pós-operatório, pós-transplante renal e a administração concomitante de opioides. Os autores descrevem um 
caso de diarreia e hematoquesias após a administração de PSP sem sorbitol, numa paciente com hipercalemia secundária a lesão renal 
aguda, sem outros fatores de risco para o desenvolvimento desse efeito adverso. A investigação etiológica com colonoscopia revelou 
a presença de uma úlcera retal, cujo estudo histológico foi compatível com lesão por deposição de cristais de kayexalato. Este relato 
incomum reforça o conceito de que este fármaco de uso frequente, mesmo na ausência de sorbitol, pode ser lesivo para a mucosa 
intestinal. Assim, e apesar de este ser um efeito adverso raro, a utilização difundida do PSP coloca uma vasta população em risco. 

PALAVRAS-CHAVE: Resinas de troca iônica. Mucosa intestinal/patologia. Catárticos/efeitos adversos. Colite ulcerativa. Poliestirenos/
efeitos adversos.
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SUMMARY

BACKGROUND AND PURPOSE: Cerebral atherosclerosis is the main cause of lesions that contribute to vascular cognitive impairment and 
vascular dementia, followed by arteriosclerosis of small vessels and cerebral amyloid angiopathy. The purpose of this study was to 
compare the post-mortem radiological alterations of autopsied adults with the macroscopic alterations in the posterior region of these 
brains in order to establish a relationship between the two forms of analysis and to discuss the relevance of the prevention of vascular 
cognitive impairment in patients with encephalic atherosclerosis. 
MATERIALS AND METHODS: Thirteen brains were analysed macroscopically to assess the degree of atherosclerosis of the basilar and the 
posterior cerebral arteries. The patients were autopsied in the Subject of General Pathology at General Hospital of Triângulo Mineiro 
Federal University in Uberaba, state of Minas Gerais, Brazil. The qualitative analysis of atherosclerosis was performed with classifi-
cation into mild, moderate or severe. In the posterior region of the brains, width of sulcus and thickness of gyrus were measured by 
macroscopic analysis and by tomographic analysis. 
RESULTS AND CONCLUSIONS: There was a decrease in calcarine sulcus width and an increase in medial temporal occipital gyrus thick-
ness in patients with a higher degree of atherosclerosis, macroscopically and in tomography, respectively. Low oxygenation caused by 
atherosclerosis probably leads to an encephalic parenchyma inflammation that causes microglial cells hypertrophy provoking increase 
in the gyrus thickness and decrease in the sulcus width, as observed in the present study.  
KEYWORDS: Intracranial arteriosclerosis. Cognitive dysfunction. Cerebrovascular disorders. Cognition disorders. Tomography, X-ray 
computed.

DATE OF SUBMISSION: 31-Aug-2017 
DATE OF ACCEPTANCE: 24-Dec-2017
CORRESPONDING AUTHOR: Luciano Alves Matias da Silveira 
Discipline of General Pathology, Institute of Biological and Natural Sciences,  
Universidade Federal do Triângulo Mineiro (UFTM) – Avenida Frei Paulino, no 30  
Uberaba (MG) — Brasil – CEP 38025-180 – Tel. (+55 34) 3700-6454
E-mail: drluciano@hotmail.com

lsantosramalho@yahoo.com.br 
bacecilio@live.com; felix@anomati.net 

lourimar_morais@yahoo.com.br 
mhmais@hotmail.com 

mara@patge.uftm.edu.br 
vicente@patge.uftm.edu.br 

sanivia.pereira@uniube.br

ORIGINAL ARTICLE

http://orcid.org/0000-0001-5344-8667
mailto:drluciano@hotmail.com
mailto:lsantosramalho@yahoo.com.br
mailto:bacecilio@live.com
mailto:felix@anomati.net
mailto:lourimar_morais@yahoo.com.br
mailto:mhmais@hotmail.com
mailto:mara@patge.uftm.edu.br
mailto:vicente@patge.uftm.edu.br
mailto:sanivia.pereira@uniube.br


SILVEIRA, L. A. M.. ET AL

685 REV ASSOC MED BRAS 2018; 64(8):684-691

BACKGROUND 

Cerebral atherosclerosis is the main cause of le-
sions that contribute to vascular cognitive impair-
ment (VCI) and vascular dementia, followed by ar-
teriosclerosis of small vessels and cerebral amyloid 
angiopathy1. Autopsy studies have already identified 
atherosclerotic plaques in the vertebrobasilar system 
in 50% of the cadavers examined, and most patients 
with atherosclerotic plaques in the basilar artery had 
severe plaques2. VCI encompasses discrete cognitive 
deficit, which does not necessarily lead to dementia3. 
There is suspicion of VCI when there is atheroscle-
rosis, arteriolosclerosis, amyloid angiopathy, focal 
or diffuse ischemic changes, or haemorrhagic foci4. 
There are currently no tomographic diagnostic crite-
ria for VCI and there is a need to establish evidence 
to base these criteria for assessing the contribution 
of cerebrovascular disease for VCI5.

There are studies that emphasize the importance 
of in vivo imaging studies of ischemic brain lesions 
such as PET scan, magnetic resonance imaging 
(MRI), CT and computed angiotomography (CAT)6,7 
and post-mortem CT8. Post mortem CT was intro-
duced about 14 years ago and several researchers 
have demonstrated its usefulness primarily in cases 
of post-traumatic bone injury9,10, and also in cases of 
vascular injury with the aid of CAT11,12.

To date, there are no studies to identify radio-
logical changes in VCI of patients with cerebral ath-
erosclerosis, so the present study emphasizes the 
importance of imaging in the identification of patho-
logical processes, contributing to the prevention of 
diseases such as VCI. It is probable that patients 
with atherosclerosis in arteries that irrigate the 
posterior portion of the brain, such as the basilar 
and the posterior cerebral arteries, present changes 

FIGURE 1. Microscopical analysis.  The basilar arteries were evaluated according to the presence of atheromatous plaques and 
aneurysms. The black narrow point the basilar arteries. A and B: mild atherosclerosis, C: moderate atherosclerosis, D, E and F: 
severe atherosclerosis with a mild aneurysm.
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FIGURE 2. Macroscopic location of the sulcus and gyrus macroscopically measured with caliper. Measurement of the trans-
verse thickness of the right inferior temporal gyrus in the posterior medial portion of the gyrus (A). Measurement of the width 
of the right inferior temporal sulcus just above the measurement site of the right inferior temporal gyrus (B). Measurement of 
the transverse thickness of the right medial temporal occipital gyrus in the central portion of the gyrus (C). Measurement of the 
width of the right calcarine sulcus laterally to the measurement site of the calcarine sulcus (D).

FIGURE 3. Sagittal sections of encephala. A: Right ITG measure. B: Left ITS measure. C: Right CS measure D: Left CS measure.
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in the encephalic mass such as oedema or hypotro-
phy due to insufficient irrigation in this region. 

AIMS

Thus, this study compared the post-mortem ra-
diological alterations of autopsied adults with the 
macroscopic alterations in the posterior region of 
these brains in order to establish a relationship be-
tween the two forms of analysis and to discuss the 
relevance of the prevention of VCI in patients with 
encephalic atherosclerosis.

METHODS
Selection of patients

The study was performed with 13 patients autop-
sied in the Subject of General Pathology at General 
Hospital of Triângulo Mineiro Federal University (GH-
UFTM) in Uberaba, state of Minas Gerais, Brazil. We 
evaluated 3000 autopsy protocols from 1963 to 2016. 
Patients were selected by means of autopsy reports re-
gardless of cause of death or underlying disease. Inclu-
sion criteria were: patients over 65 years of age. The 
exclusion criterion was: brains that were fragmented 
and therefore did not have good conditions to perform 
the macroscopic and imaging analysis.

Macroscopic analysis of atherosclerosis
The brains were analysed macroscopically to as-

sess the degree of atherosclerosis of the basilar and 
the posterior cerebral arteries. The qualitative anal-
ysis of atherosclerosis was performed with classi-
fication into mild, moderate or severe. The arteries 
that presented lipid streaks or vessel wall stiffness 
but did not present lumen narrowing were consid-
ered mild atherosclerosis. Moderate atherosclerosis 
was classified as arteries that showed vessel lumen 
narrowing of less than 50% and visible atheroma 
plaques. The arteries that presented aneurysms, cal-
cifications, or narrowing of more than 50% and vis-
ible atheroma plaques (Figure 1) were classified as 
severe atherosclerosis.

In the posterior region of the brains, measure-
ments were taken for the inferior temporal gyrus 
(ITG), the medial temporal occipital gyrus (MTOG), 
the inferior temporal sulcus (ITS), and the calcarine 
sulcus (CS) on the left and right sides, using a digital 
caliper Digital 100.174B (Digimess, São Paulo, SP-Bra-
zil). The location of the measured regions was stan-

dardized in all brains. The thickness of the right and 
left ITG was measured transversely, in the posterior 
region of the gyrus, near the occipital lobe. (Figure 
2A). The width of the right and left ITS was measured 
transversely at a location just above the ITS measure-
ment (Figure 2B). The left and right MTOG thickness 
was measured transversely in the medial portion of 
the gyrus (Figure 2C). The width of CS on the left and 
right sides was measured transversely and laterally 
to the MTOG measurement (Figure 2D). Three mea-
surements of the gyrus and sulcus were made and 
the average of the three calculated. Measurements 
were recorded in millimetres.

During the macroscopic evaluation, the presence of 
haemorrhagic foci, infarctions, calcifications and hyp-
otrophy or oedema were also evaluated in all brains.

Acquisition of images
Through a partnership with the GH-UFTM imag-

ing service, the selected brains were taken for tomo-
graphic analysis in the equipment Aqulion 64 (TSX-
101 A / H) (Toshiba Medical System Corporation, 
Otawara-Japan), which uses 1 mm thick slices, with 
interpolation of 0.5 mm reconstruction of the im-
ages, which increases the quality of reconstruction 
of the images processed in other planes and even in 
third dimension.

Processing and interpretation of images
With the aid of the software  RadiAnt  DICOM 

Viewer 3.4.2 (Medixant, Poznan-Poland), the imag-
es obtained were analysed and the measurements of 
the ITG and MTOG and the right and left ITS and CS of 
each patient were analysed. The  ITG  was mea-
sured  in  sagittal sections close to the macroscopic 
measurement (Figure 3A). The ITS was measured in 
a sagittal section just above the macroscopic measure-
ment of the  ITG  (Figure 3B).  Calcarine  sulcus  were 
measured using sagittal sections, at the mid-posterior 
location just above MTOG (Figure 3C and D). Medial 
temporal occipital gyrus  was measured using axial 
slices close to the macroscopic measurement (Figure 4 
A and B).  Three measurements of the gyrus and sul-
cus were taken and the average of the three calculated. 
Measurements were recorded in millimetres. 

Ethical aspects
The Human Research Ethics Committee of 

UFTM approved this research with the CAAE nº 
59931316600005154.
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the left posterior cerebral artery, 5 patients had mild 
atherosclerosis (38.5%), 2 patients had moderate ath-
erosclerosis (15.4%) and 6 patients had severe ath-
erosclerosis (46.1%). Cerebral oedema was found in 
2 patients and all had cerebral hypotrophy. No areas 
of haemorrhage or cerebral infarct were observed 
in the patients. Three patients had aneurysm in the 
basilar artery, one patient had a cysticercus, and two 
patients presented encephalic congestion. Thrombi 
were evidenced in the basilar artery of 1 patient.

There was no statistical difference between the 
patients with regard to gender and degree of athero-
sclerosis, or the colour and degree of atherosclerosis 
in any of the analysed arteries.

Gyrus and sulcus of the posterior brain region 
presented variation according to the degree of ath-
erosclerosis of the patients. Macroscopically, only 
CS had a statistically significant difference between 
the degrees of atherosclerosis in the basilar artery (p 
= 0.021), so that patients with mild atherosclerosis 
(median = 1.827 mm) had sulcus wider than patients 
with moderate atherosclerosis did (median = 1.203 
mm), H = 7.726 (Figure 4).

When evaluating CT images, only MTOG exhib-
ited a significant difference between the degrees of 
atherosclerosis in the basilar artery (p = 0.0156), in 
which patients with mild atherosclerosis (median = 
6.838 mm) had sulcus wider than patients with se-
vere atherosclerosis did (median = 9.259 mm) (H= 

Statistical analysis

Prism® (GraphPad Software, San Diego, Cali-
fornia-USA) software was used for data analysis. 
Variable distribution type was verified using the 
Kolmogorov-Smirnov statistical test. As the result 
of the distribution of the variables was non-normal, 
Mann-Whitney U test was used to compare 2 groups, 
and Kruskal-Wallis test was used to compare 3 or 
more groups, followed by One way ANOVA (Dunn’s 
test) and by Tukey’s test that were used to compare 
three or more groups. Then, a Spearman correlation 
coefficient was used. Differences in which the prob-
ability (p) was less than 5% (p<0.05) were considered 
statistically significant.

RESULTS

Among the 13 patients evaluated, 6 were men 
(46.15%). The ages ranged from 67 to 88 years old, 
with an average of 73 years old. The body mass index 
(BMI) of the patients ranged from 18.3 to 43 kg/m2 
with an average of 22.87 kg/m2. Regarding the basilar 
artery, 4 patients had mild atherosclerosis (30.8%), 
3 patients had moderate atherosclerosis (23.1%) and 
6 patients had severe atherosclerosis (46.1%). With 
respect to the right posterior cerebral artery, 3 pa-
tients had mild atherosclerosis (23.1%), 7 patients 
had moderate atherosclerosis (53.8%) and 3 patients 
had severe atherosclerosis (23.1%). With respect to 

FIGURE 4. Axial sections of encephala. A: Right MTOG measure. B: Left MTOG measure
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5.832). Regarding the right and left posterior cere-
bral arteries alone, there was no significant differ-
ence between the degree of atherosclerosis and the 
measurements of gyrus or sulcus both macroscopi-
cally and in the CT images.

DISCUSSION

Both methods of analysis presented significant re-
sults. Nevertheless, although macroscopically all pa-
tients presented clear signs of cerebral hypotrophy, 
there was a decrease in CS width and an increase in 
MTOG thickness in patients with a higher degree of 
atherosclerosis, macroscopically and in tomography, 
respectively. Macroscopically, there were no signs of 
brain oedema in most cases. The narrowing of the 
basilar artery lumen of atherosclerotic cause, in the 
posterior cerebral arteries and their branches, is the 
main cause of posterior cerebral hypoperfusion13. Pa-
tients were expected to present hypotrophy in this 
region because of hypoxia caused by atherosclerosis. 
Vascular risk factors such as hypertension and hy-
percholesterolemia cause damage to the neurovascu-
lar unit (NVU) composed of endothelial cells, astro-
cytes, pericytes, microglia, neurons and circulatory 
inflammatory cells. The damage in the NVU leads to 
chronic hypoperfusion, hypoxia, inflammatory acti-
vation and oxidative stress14.

Although there is a compensatory rearrangement 
of vessels in an attempt to reduce hypoxia, the blood 
flow of individuals with hypoperfusion is still lower 
when compared to individuals with normal perfu-
sion15. The formation of a hypoxia environment in the 
NVU contributes to an inflammatory activation that 
induces the NVU to various adaptations and inter-
actions presenting flow disturbances, angiogenesis, 
vascular remodelling, loss of junction and adhesion 
proteins, pericyte retraction, basal membrane dis-
ruption, neurovascular decoupling and neuronal im-
pairment. This cascade of events associates injury in 
the NVU and in the cerebral microcirculation to the 
tissue damage, which causes neuronal degeneration 
and cognitive impairment16. There is also evidence of 
foci of gliosis and scars in these individuals15.

Gliosis, also called gemioscytic gliosis, is char-
acterized by the hypertrophy and hyperplasia of 
astrocytes activated by inflammatory signs follow-
ing a tissue injury of any type, such as hypoxia, the 
presence of tumours and traumas17. It can be iden-
tified microscopically, but macroscopically there is 

no obvious sign. However, in the present study, the 
increase in the thickness of the gyrus, which could 
only be detected with the digital caliper and with the 
tomographic image analysis software, may be a sign 
of the occurrence of gliosis in these cases of more se-
vere atherosclerosis. Changes in white brain matter 
are also factors that indicate risk of cerebrovascular 
events, stroke, cognitive impairment, or dementia, 
and death18. Meanwhile, in the present study, this fac-
tor was not evaluated because brains formalin-fixed 
for a long time lose the ability to demonstrate areas 
of hyperdensity, calcifications or haemorrhages at 
the CT examination (personal communication).

There is evidence in experimental models that in 
mice with astrocyte reduction in white brain matter 
and in the presence of inflammation, there is axonal 
degeneration, demyelination and gliosis, as well as 
cognitive deficit. This suggests that astrocytes are in-
volved in the pathophysiology of VCI and that anti-in-
flammatory interventions can bring beneficial effect19. 
Karen Horsburgh discussed the contribution of mi-
croglial proliferation to axon-glial disruption and im-
pairment of white matter function in an experimental 
model of VCI. Studies like these support that, in situ-
ations of inflammation, the NVU reacts with diverse 
pathological responses, including gliosis, which may 
temporarily increase the size of the affected tissue20.

Our patients were expected to have a high degree 
of atherosclerosis because of the average age of the 
group, 67 years old. Thus, it is probable that most of 
them presented a condition of brain hypoperfusion 
in the posterior region of the encephalon due to the 
narrowing of the lumen of the posterior and the bas-
ilar cerebral arteries. VCI is not synonymous with 
dementia but it is used to describe an intermediate 
stage between normal cognition and vascular-caused 
dementia with the presence of mild cognitive impair-
ment21. Dementia affects 7% of the population over 65 
years old, and 30% of people over 80 years old22. In 
addition, it is now recognized that vascular diseases 
lead to dementia23. There is also close relationship 
between vascular dementia and Alzheimer’s disease 
as common risk factors: systemic hypertension24, di-
abetes, smoking25 and hypercholesterolemia26.

Vascular cognitive impairment encompasses indi-
viduals who have stroke-related cognitive impairment, 
multiple cortical or subcortical infarcts, silent infarcts, 
small vessel disease with white matter lesion and la-
cunae3. Criteria for identifying VCI should still be bet-
ter established. Symptoms may vary depending on the 
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location of the infarcts, for example. Nonetheless, sub-
cortical ischemia often leads to attention deficit and 
executive dysfunction, with slow motor development 
and slowness in processing information. Episodic 
memory is not as apparent as in Alzheimer’s disease. 
Psychiatric symptoms are as common and important 
as in Alzheimer’s disease, and mood swings such as 
depression, emotional instability and apathy are fre-
quent and persistent27. Until this moment, this group 
of researchers did not conduct a survey of the diagno-
sis or symptom of some type of cognitive impairment 
in our patients, which does not allow us to establish 
a direct relationship between symptoms and macro-
scopic or imaging findings.

CONCLUSIONS

This study demonstrated that it is possible to 
establish a post-mortem parameter of thickness 

measurements of gyrus and sulcus according to the 
degree of atherosclerosis of patients. Thus, in vivo, 
monitoring the thickness of the patient’s gyrus and 
sulcus may provide information on the increase or 
decrease of gyrus and sulcus, and thus prevent fu-
ture complications, such as VCI. 
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RESUMO

INTRODUÇÃO E OBJETIVO: A aterosclerose cerebral é a principal causa de lesões que contribuem para o comprometimento cognitivo 
vascular (CCV) e demência vascular, seguida da arteriosclerose de pequenos vasos e da angiopatia amiloide cerebral. Sendo assim, este 
estudo comparou as alterações radiológicas post mortem de adultos autopsiados com as alterações macroscópicas na região posterior 
desses encéfalos a fim de estabelecer uma relação entre as duas formas de análise e discutir sobre a relevância da prevenção do CCV 
em pacientes com aterosclerose encefálica. 
MATERIAL E MÉTODOS: Treze encéfalos foram analisados macroscopicamente para avaliar o grau de aterosclerose das artérias basilar 
e cerebral posterior. Os pacientes foram autopsiados na disciplina de Patologia Geral no HC-UFTM em Uberaba, Minas Gerais, Brasil. 
A análise qualitativa da aterosclerose foi realizada com as classificações discreta, moderada ou acentuada. A espessura dos giros e a 
largura dos sulcos na região posterior dos encéfalos foram analisadas macroscopicamente e por tomografia computadorizada. 
RESULTADOS E CONCLUSÃO: Houve diminuição na largura do sulco calcarino e aumento na espessura do giro occipital temporal medial 
de acordo com o aumento do grau de aterosclerose macroscopicamente e por tomografia, respectivamente. A baixa oxigenação cau-
sada pela aterosclerose provoca a inflamação do parênquima encefálico, provavelmente levando à hipertrofia das células da micróglia 
e ao consequente aumento dos giros e estreitamento dos sulcos, como observado no presente estudo. 
PALAVRAS-CHAVE: Arteriosclerose intracraniana. Disfunção cognitiva. Transtornos cerebrovasculares. Transtornos cognitivos. Tomogra-
fia computadorizada por raios X.
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SUMMARY

OBJECTIVES: To analyse the opinions and attitudes reported by medical specialists regarding online health information and their inter-
ference in the doctor-patient relationship. Methods: A cross-sectional study developed between 2016 and 2017 in Recife-Pernambu-
co-Brazil, which used a questionnaire in person in a population of 183 specialists from the Instituto de Medicina Integral Prof. Fernando 
Figueira. The results were analysed through the Statistical Package for the Social Sciences. Obtained approval of the Ethics Committee 
under the voucher number 121004/2016. Results: In the opinion of 85.2% of physicians, online health information has both positive and 
negative impacts on the physician-patient relationship. Faced with a questioning patient who claims to have researched information 
on the internet, 98.9% of the physicians said they would try to explain the reasons for their diagnosis and treatment. 59% already had 
a patient who modified the treatment recommended after seeing health information on the Internet. 73.8% agreed that online health 
information has positive effects for the general public, but 89.1% feel that most patients do not know which online health information 
is reliable. 
CONCLUSION: The physicians surveyed view online health information in a positive way, but realize that it is necessary to be cautious as 
to their repercussions on the treatment of patients. There is concern about the accuracy of online health information, and it is incum-
bent upon the physician and health institutions to instruct patients about the sources of quality and that they are able to understand, 
as its known the patients have an active voice through the guarantee of the ethical principle of autonomy.
KEYWORDS: Internet. Physician-patient relations. Physician’s role. Patient participation.
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ORIGINAL ARTICLE

INTRODUCTION
The massive use of the internet and other media 

as sources of research to obtain information about 
health-disease processes has been causing impacts on 
the doctor-patient relationship. The Priestly Model of 
the doctor-patient relationship, as defined by Robert 
Veatch in 1972, which proposes complete submission 
of the patient to the physician, has been replaced by 

the Collegial Model, in which decision-making power 
is shared equally and there is no relation of superior-
ity or inferiority.¹

Some foreign studies have shown that over 40% 
of patients seek information online before undergo-
ing a procedure or before consulting a physician.2,3 
After consultation, many base their health decisions 
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on information found online without discussing 
about this information with the healthcare profes-
sional.4,5 In this sense, the doctor is often not aware 
of the whirlwind of doubts and expectations that the 
patient presents. This mismatch of information may 
omit important details in the anamnesis, which has 
repercussions on the treatment and prognosis of the 
patient, generating mistrust between the two sub-
jects in communication.

Often online health research among patients re-
flects the dissatisfaction and discontent that some 
patients have when they formally consult a medical 
professional.2 It is possible that this dislike expressed 
by many patients stems from the current fragmenta-
tion of medicine in specialized areas, so that today 
the doctor tends not to look at the patient as a subject 
that expresses desires, wants and expectations, but 
as a part of the whole. In this way, the biopsychoso-
cial aspect of the disease is forgotten.6

Although online health and disease information 
is often enlightening, the patient may have multiple 
and different answers to his/her questions, since 
many of the sources present wrong information. In 
addition, the intellectual level of the patient is a fac-
tor that has an impact on the interpretation of the 
information collected, which makes the patient vul-
nerable to emotional expressions of anxiety about 
this information.2

Given the broad access to health information, 
what should be the physician’s attitude in face of 
this new reality of numerable technological subsi-
dies? The Code of Medical Ethics of the Brazilian 
Federal Council of Medicine, in its Chapter XIII, 
“Medical Advertising”, in Article 144, says that 
the physician should not prescribe, consult or di-
agnose through mass communication.7 Thus, the 
doctor-patient relationship in the online scope im-
poses responsibilities and new challenges to these 
professionals.

Physicians’ opinions about the impact of health 
information that is available online and in the mass 
media need to be better known in Brazil. In addition, 
it is recognized the real need to discuss the topic of 
the doctor-patient relationship in the information 
age, in order to improve communication between the 
medical professional and their client. In this perspec-
tive, the present study aims to analyse opinions and 
attitudes reported by medical specialists regarding 
online health information and their interference in 
the doctor-patient relationship.

METHODS

It refers to a cross-sectional analytical study de-
veloped between April 2016 and July 2017 in Recife, 
Pernambuco, Brazil. In this study, 183 specialist phy-
sicians who provide care at the outpatient clinics of 
Gynaecology and Obstetrics, Medical Clinic and sub-
specialties, Dermatology, General Surgery, Clinical 
Oncology, Oncology Surgery and Plastic Surgery at 
the Instituto de Medicina Integral Professor Fernan-
do Figueira (IMIP) have received, personally, during 
intervals of their professional activities, a question-
naire prepared by the researchers based on the lit-
erature.

The sample of participating professionals was ob-
tained from the consultation in the National Registry 
of Health Institutions (CNES). The respondents were 
selected at the time of collection, upon their availabil-
ity, to respond to the questionnaire, since they were 
approached by the researchers at their workplace. 
Physicians who did not make themselves available 
to answer the questionnaire and to participate in the 
survey and those who were dismissed from their pro-
fessional activities during the period of data collec-
tion were excluded.

Data collection was performed in two phases: the 
first corresponded to the semantic validation of the 
structured questionnaire with ten professionals who 
did not participate in the study, in order to assess the 
clarity and relevance of the questions and the ade-
quacy of the response scale for possible corrections, 
prior to its application in the study. After semantic 
validation of the questionnaire, the second phase of 
the collection was performed, in which the volun-
teers answered the final questionnaire.

The questionnaire contained, in addition to in-
formation on the sociodemographic profile of the 
respondents, questions about the attitudes and opin-
ions of physicians regarding health information on 
the Internet and other media. The last part of the 
questionnaire was a Likert-type scale with five op-
tions for answering the sentences (totally disagree, 
disagree, no opinion, agree and totally agree), on the 
same theme: the impact of online information on the 
doctor- patient relationship.

The questionnaire data were analysed descrip-
tively by obtaining absolute and percentage frequen-
cies for the categorical variables. For the age vari-
ables and variables of the part of the questionnaire 
with the Likert-type scale, there was the inferential 
analysis through the average Ranking statistics and 
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standard deviation. In the calculation of the average 
Ranking, points 1 to 5 were considered for the answer 
options, with the number 1 corresponding to the “to-
tally disagree” answer and number 5 corresponding 
to “totally agree”. Also referring to the part of the 
questionnaire with the Likert scale, to compare the 
answers according to the medical specialties, the 
Kruskal-Wallis test was used. In the case of a signifi-
cant difference with the Kruskal-Wallis test, the mul-
tiple comparisons tests (among specialty peers) of 
the test were used. For the calculation of statistically 
significant relationships in relation to the categorical 
variables, Pearson’s Chi-square test or Fisher’s Ex-
act test was used when the condition for using the 
Chi-square test was not verified. The margin of error 
used in the statistical test decision was 5%.

The data was entered in the Microsoft Office Ex-
cel spreadsheet and the program used to make the 
statistical calculations was the Statistical Package for 
the Social Sciences (SPSS) version 23.

The research project was analysed and approved 
by the Ethics Committee for Research with Human 
Beings of the Faculdade Pernambucana de Saúde, un-
der number CAAE 56167516.6.0000.5569 and voucher 
number 044236/2016. All participants were informed 
about the research objectives and guided towards the 
confidentiality of the questionnaire responses. Partic-
ipants were also informed that they could withdraw 
their participation in the survey at any time. After 
agreement with the Informed Consent Form (TCLE), 
the participants who declared that they were willing 
to answer the self-administered questionnaire did so. 
There are no conflicts of interest.

RESULTS

The total number of physicians participating in 
the survey was 183 and the socio-demographic pro-
file of the respondents is detailed in Table 1. The age 
of the professionals surveyed ranged from 24 to 73 
years, with an average of 38.29 and a standard devia-
tion of 9.88 years old.

Regarding the opinions and attitudes reported 
by the respondents about the interference of online 
health information in the doctor-patient relationship, 
the data obtained are shown in Table 2. It was veri-
fied that, for the fixed margin of error (5%), no signif-
icant associations between the specialties were reg-
istered, with none of the variables described in Table 
2 (p> 0.05).

Figure 1 shows the average Ranking and standard 
deviation of the answers of the sentences of the por-
tion of the questionnaire with the Likert-type scale. 
When analysing physicians’ responses to this part of 
the questionnaire by percentage calculations, it was 
found that 73.8% of respondents agree that online 
health information has positive effects for the general 
public. Among them, 91.2% agreed that participation 
of patients in online forums made up of people with 
the same condition/disease can improve the patient’s 
self-esteem and improve the doctor-patient relation-
ship. For the sentence “Online health information 
can encourage patients to follow recommended treat-
ments and seek medical professionals’ instructions”, 
a very significant percentage (91.2%) agreed. About 
whether online information encourages patients who 
neglect their disease to take better care of themselves, 

FIGURE 1 – Mean ranking of Likert scale sentences, presented in ascending order, of the physicians’ answers in outpatient 
clinics of Gynaecology and Obstetrics, Medical Clinic and subspecialties, Dermatology, General Surgery, Clinical Oncology, 
Oncology Surgery and Plastic Surgery. Data collected at the Instituto de Medicina Integral Professor Fernando Figueira (IMIP) in 
Recife, Pernambuco, Brazil, between December 2016 and April 2017.

Most patients know which online health information is reliable or not.

Online health information can risk a good doctor-patient relationship.

Online information result in unnecessary fear over health in patients.

Patients’ participation in online forums/communities formed with people 
with the same condition/disease can improve patient’s self-esteem and 
improve the doctor-patient relationship.

Online health information has positive effects to the public in general.

Online health information can encourage patients to follow treatments 
recommended and to seek instructions from healthcare professionals.

Online health information can encourage patients that have neglected their 
illnesses to treat themselves and care for themselves more.
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TABLE 1 – Sociodemographic profile of physicians from outpatient clinics of Gynaecology and Obstetrics, Medical Clinic and 
subspecialties, Dermatology, General Surgery, Clinical Oncology, Oncology Surgery and Plastic Surgery – Data collected at the 
Instituto de Medicina Integral Professor Fernando Figueira (IMIP) in Recife, Pernambuco, Brazil, between December 2016 and 
April 2017.

Variable n %
TOTAL 183 100.0

Gender
Male 77 42.1
Female 106 57.9

Age group (years)
24 to 39 120 65.6
40 to 59 54 29.5
60 to 73 9 4.9

Year of graduation in Medicine
1968 to 1999 55 30.1
2000 to 2010 79 43.2
2011 to 2016 49 26.8

Graduation institution
Public 159 86.9
Private 24 13.1

Place of graduation
Recife 139 76.0
Outside Recife 44 24.0

Specialty
Gynaecology and Obstetrics 51 27.9
Medical clinic 70 38.3
Dermatology 4 2.2
General surgery 30 16.4
Clinical oncology 18 9.8
Oncology surgery 3 1.6
Plastic surgery 7 3.8

Employment relationship
Public outpatient clinic 18 9.8
Private/public outpatient clinic 40 21.9
Hospital sector 1 0.5
Public outpatient clinic and hospital sector 60 32.8
Private/public outpatient clinic and hospital sector 64 35.0

83.1% agreed. Although most agree on the above sen-
tences, 59.6% of physicians believe that this informa-
tion results in unnecessary fears about the patients’ 
health. In addition, 50.3% agreed that this information 
online could “jeopardize the good doctor-patient rela-
tionship” and 89.1% of the respondents disagree with 
the sentence: “most patients know what health infor-
mation online are reliable or not”.

Comparing the average Ranking of the answers 
of the physicians from different specialties, a statis-
tically significant difference (p = 0.032) was observed 
in relation to the sentence “Online health informa-
tion results in unnecessary health fears on the part 
of the patients”, so that for Gynaecology and Ob-
stetrics physicians the value obtained was 3.57; for 
those of Clinical Oncology, 2.72; for those of Surgery 
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TABLE 2 – Answers of physicians from outpatient clinics of Gynaecology and Obstetrics, Medical Clinic and subspecialties, 
Dermatology, General Surgery, Clinical Oncology, Oncology Surgery and Plastic Surgery about opinions about the impact of on-
line health information on doctor-patient relationship – Data collected at the Instituto de Medicina Integral Professor Fernando 
Figueira (IMIP) in Recife, Pernambuco, Brazil, between December 2016 and April 2017.

Variable n %
TOTAL 183 100.0

*Q1 – Before a patient who claims to have researched information about a particular disease on the internet and com-
ments on this information with you, questioning your behaviour or diagnostic hypotheses, you:
- Feel that your authority has been questioned. 1 0.5
- Try to explain to the patient the reasons for your hypotheses or conduct. 181 98.9
- Indicate your diagnosis/conduct for considering it the best, but without explaining why. - -
- That never happened to you, and you’d be in doubt about how to react. 1 0.5

*Q2 – Do you indicate or have indicated websites or other media sources for better instruction of patients or when 
requested by them?
 – Yes. 96 52.5
 – No. 87 47.5

*Q2A – If so, how often do you indicate to your patients websites or other reliable sources to instruct them about their 
illness?(1)

- Rarely. 23 12.6
- Eventually. 61 33.3
- Frequently. 12 6.6

*Q2B – If not, why have you never indicated to your patients websites or other reliable sources to instruct them about 
their illnesses (it is possible to choose more than one alternative)?(2)
- Patient’s low instruction level 26 29.9
- No patient I’ve cared for has presented such demand. 35 40.2
- Most websites are not reliable. 21 24.1
- I need to research websites and other sources for patient information, as I do not know much about these sources. 17 19.5
- Other. 11 12.6

*Q3- Do you have a webpage on any social media, a website or blog (other than personal profile) on which you share 
health information relating to your specialty or general health directed to patient clarification?
- Yes. 24 13.1
- No and I’m not interested in having it. 112 61.2
- No, but I intend to have it. 47 25.7

*Q4 – In a hypothetical situation, if a patient is interested in knowing more about their illness/health issue and asks you 
about which source(s) on the internet is (are) reliable and which is (are) in a language accessible to them, you:
- Say that you will provide the sources in the next appointment, because you need to research good sources. 45 24.6
- Already have sources in mind that meet the patient’s needs. 49 26.8
- Know some sources for patient education, but say you can research more and provide others in the next appointment. 75 41.0
- Do not present research sources for not considering the Internet as a safe way of providing information. 10 5.5
- None of the above. 4 2.2

*Q5 – In your opinion, the information accessed online and in social media can change patients’ attitudes towards the 
treatment?
- No. 1 0.5
- Yes. It can positively change patients’ attitudes. 12 6.6
- Yes. It can negatively change patients’ attitudes. 8 4.4
- Yes. It can change both positively and negatively patients’ attitudes. 162 88.5
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(General, Oncology and Plastic), was 3.15, and for the 
Medical Clinic and Dermatology group it was 3.42.

DISCUSSION

The physicians’ profile of the studied sample un-
derstands that before a questioning patient, the phy-
sician should make them understand the diagnosis 
and treatment, making the patient an active agent. 
In the study by Murray et al.8, a national study in the 
United States found that a minority of physicians feel 
challenged by patients who bring health information 
to the appointment, a finding similar to this study. 
In the city of Santos, São Paulo, Brazil, Coelho et al.9 
found that the minority of physicians (4.76%) sur-
veyed reported extreme discomfort when confronted 
with data that the patient researched before or after 
the appointment. Stevenson et al.10 concluded that 
increasing patient activism in the search for informa-
tion does not interrupt the existing balance of power 
and does not change roles (physician and patient) in 
the appointment; the online health information is 
complementary to the patient’s care and, therefore, 
would support the therapeutic relationship.10

This research found that more than half of phy-
sicians indicate websites or sources of other media 
besides the internet for patient enlightenment. Sim-
ilar results were found in a cross-sectional study 
conducted by Schwartz et al.11, which evaluated 92 
physicians in the United States, noting that 63% of 
them reported having already suggested a specif-
ic website to their patients. Thus, a study in seven 
European countries solidifies the importance of on-
line access to information, demonstrating a benefi-

cial effect in investigating citizens’ health-related 
internet use patterns and finding that it was twice 
as common to feel reassured after online use than 
experiencing feelings of anxiety.12 However, the prac-
titioner should be familiar with the internet to bet-
ter guide his/her patients about medical knowledge, 
since most are composed of lay people, and should be 
engaged more in the improvement of websites with 
health content available.

It is observed that a favourable assessment of on-
line health information predominates among those 
surveyed as to its possible positive effects on the pa-
tients’ condition in general. However, one can note 
medical uncertainty regarding patients’ judgment 
about the information accessed as to its truthfulness, 
since about 89% of physicians agreed that most lay 
people do not know what online health information 
is reliable or not. Murray et al.8, still in the 2003 
publication of the national study with US physicians, 
concluded that quality information accessed by pa-
tients has a beneficial effect, but misinformation has 
a detrimental effect. This effect could generate dele-
terious consequences to the patient insofar as they 
changes aspects related to their treatment.

Knowing the risks of misuse of online content, 
most health websites are an important market source 
in today’s culture, as it is kept apart from any regula-
tion or validation of the information it disseminates, 
thus allowing publication of scientific data with sub-
jective impressions, possibly marked by resentment, 
exhibitionism or ideology propagation.13 Moretti et 
al.14, in an interview with physicians from São Paulo, 
Brazil, observed that the interviewees gave great em-
phasis to the importance of public sector initiatives 

Variable n %
*Q6 – Have you had any experience in which the patient reported that they changed aspects of the recommended treat-
ment after having seen information about the disease on the internet or other media?
- Yes. 108 59.0

- No. 27 14.8

- No, but there was questioning about the recommended treatment. 36 19.7

- This never happened to me but I’ve heart accounts from colleagues who had a similar experi-
ence.

12 6.6

*Q7 – How do you assess the impact of online and media health information on the doctor-patient relationship?
- Positive impact. 12 6.6
- Negative impact. 10 5.5
- Both positive and negative impact. 156 85.2
- I need to research more about the impact of this information, as I do not have any opinion about this. 5 2.7



IS DOCTOR-PATIENT RELATIONSHIP INFLUENCED BY HEALTH ONLINE INFORMATION?

REV ASSOC MED BRAS 2018; 64(8):692-699 698

in the sense of qualifying health information that is 
made available on the Internet, and the Ministry of 
Health was the most mentioned agency among the 
entities that could be responsible for the certification 
of websites. This could minimize the damaging effect 
of misinformation about health on the internet.

Corroborating the importance of indicating ap-
propriate websites, a survey, conducted in Aus-
tralia based on patient perception, concluded that 
healthcare professionals were referred to as the 
most commonly selected option to help patients 
find reliable information on the internet.15, 16 The 
Code of Medical Ethics, in its Chapter XIII, states 
that physicians may be allowed to participate in 
any mass media exclusively for the purpose of en-
lightening and educating society.5 In this way, the 
physician could be a reliable source of information 
for patients, which is positive for enhancing the pa-
tient’s ability to appropriately decide on diagnostic 
and treatment processes, making the doctor-patient 
relationship more reliable and safe. Percentage of 
13% of those surveyed in this study reported having 
an online webpage to publish health information in-
tended for patients.

In this study, most of the respondents have had 
some experience in which the patient reported that 
changed aspects of the recommended treatment. 
In this regard, a study carried out in Canada noted 
that although health information on the internet has 
some effect on the process of agreement between pa-
tients and physicians, it is up to the practitioner to 
develop communication skills to convince the patient 
of his/her convictions through empathy.15 Thus, the 
physician should not fear this new and established 
tool, nor regard it as his competitor, and he/she must 
consider the patient’s effort to find the information 
and discuss it with him/her. Certifying this idea, in 
a Spanish survey, 80.8% of patients believe that their 
physician would be willing to talk to them about the 
information found in the web.17

That said, this survey conducted in the city of Ma-
drid, Spain found that the majority of Internet users 
commented on changes in health behaviour with 
their physician and among those who changed their 
way of thinking about health after searching online 
information, the majority also feel more interested 
in such issues.17 Thus, we can observe patients more 
committed to their health and therefore more par-
ticipative in the decisions to be made, proving the 
finding in this study in which dominance is observed 

(91.2 %) of physicians agreeing that online health in-
formation can encourage patients to follow recom-
mended treatments and seek the advice of medical 
professionals.

It was observed in this research that, among med-
ical specialties, oncologists tend to disagree with 
the sentence “Online health information results in 
unnecessary patient fears about health”, while oth-
er specialties tend to show “no opinion”. In parallel 
with this result, a greater number of oncology pa-
tient surveys were found gaining support in forums/
communities for patient assistance.18-21 Thus, oncolo-
gists may have a more positive opinion regarding the 
search for online websites due to existing evidence. 
But further research needs to be carried out to ex-
plain this phenomenon.

It is also worth noting that the following asser-
tions of the Likert scale – “Online health information 
has positive effects on the general public”, “Online 
information results in unnecessary health fears for 
the patients” and “Online health information may 
jeopardize good doctor-patient relationship” – bring 
results that reveal a discrepancy in responses among 
respondents due to the numerical value observed 
when applying the standard deviation. The variation 
of responses between total agreement and total dis-
agreement of reported opinions suggests a lack of 
consensus in the medical class consulted and/or little 
personal involvement with online publications in the 
healthcare area.

Among the limitations of the study, the difficul-
ty of reaching the correct population and sample 
size among the medical specialties stands out, since 
the data obtained through the National Registry of 
Health Institutions did not match the reality present 
in the outpatient clinics of the collection place. It is 
important to emphasize that the research carried out 
was based on calculations made by the personal im-
pression of the physicians, and does not necessarily 
reflect what happens in practice in relation to the at-
titude adopted by patients.

CONCLUSION

It is understood that access to health information 
on the internet is not without risk, such as insecurity 
and fears, both for patients and physicians. On the 
other hand, the promotion of benefits through the 
internet, such as the creation of instruments to cope 
with life situations and emotional relief, is already 
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BACKGROUND: To date, there are no cross-sectional studies considering the influence of disability level in patients with non-specific 
chronic neck pain. Therefore, the main aim of this study was to determine kinesiophobia, active cervical range of movement (CROM), 
and pressure pain threshold (PPT) differences between different disability levels (mild, moderate, and severe) in subjects with non-spe-
cific chronic neck pain and asymptomatic subjects.
METHODS: A descriptive cross-sectional study. Subjects were recruited from a primary health care center and an outpatient department 
hospital. A total sample of 128 subjects, 96 of them with nonspecific chronic neck pain and 32 asymptomatic, were recruited. The NDI 
was used to divide the subjects with chronic neck pain into 3 groups (mild, moderate, and severe disability). The main outcome mea-
surement was the Tampa Scale of kinesiophobia (TSK-11). The secondary outcome measurements were the Visual Analogue Scale 
(VAS), PPT (trapezius and tibialis anterior), CROM (flexion, extension, rotation, and lateral inclination) and pain duration.
RESULTS: The ANOVA results revealed, in the comparisons between groups, statistically significant differences for the VAS between 
the mild-severe (P < 0.01) and moderate-severe groups (P < 0.01), but not between the mild-moderate groups (P > 0.05); for the TSK, 
differences were not statistically significant (P > 0.05).
CONCLUSION: Kinesiophobia may not be influenced by disability level in patients with chronic non-specific neck pain. Nevertheless, 
pain intensity and chronicity of patients with severe neck disability are increased with respect to mild and moderate disability index.
KEYWORDS: Neck pain. Chronic pain. Disability evaluation.
ABBREVIATIONS: Cervical range of movement (CROM); Neck disability index (NDI); Pressure pain threshold (PPT); Tampa Scale of 
Kinesiophobia (TSK-11); Visual Analogue Scale (VAS).
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INTRODUCTION

Neck pain is a very common condition in clini-
cal practice.1-5 Recently, the International Neck Pain 
Task Force reported the impact of neck pain in so-
cial-related problems for families, work, health sys-
tems, and economies.1-3 The prevalence of neck pain 
ranges between 30% and 50% in the general popula-
tion of developed countries3,4 and is more prevalent 
in women than men.1,5 In 2010, 33.6 million people 
were affected worldwide, and neck pain was the 4th 
most frequent disability, with over 291 conditions 
studied.5 The most common form of neck pain is 
non-specific chronic pain, which has a postural or 
mechanical basis and affects about two-thirds of peo-
ple at some stage in their lives.6,7

Previous studies have shown an association be-
tween neck disability and chronic neck pain.8-10 In 
addition, physical factors, such as active range of 
movement (ROM), and psychological factors, such 
as fear of movement, anxiety, or depression, are also 
associated with chronic neck pain.8-10 To explain 
the relationship of neck pain with these factors, a 
“fear-avoidance model” may be used when the pa-
tient demonstrates avoidance-hypervigilance, which 
triggers a vicious cycle in which the patient is affect-
ed both physically and psychologically, leading to 
deconditioning.8,10-12 Fear of motion may be correlat-
ed with neck kinematics, such as ROM or velocity. 
Also, The neck disability level may be partly related 
to ROM.9 Furthermore, the pressure pain thresholds 
(PPT) of muscles, such as upper trapezius and tibialis 
anterior, have been widely used in order to evaluate 
local tenderness and central sensitization associated 
to chronic neck pain.13

Currently, no observational studies exist on 
non-specific chronic neck pain with different levels 
of disability, according to the neck disability index 
(NDI).14,15the Neck Disability Index (NDI The NDI is a 
clinical screening tool established for pathology-relat-
ed neck pain.16 The NDI has sufficient support in the 
literature and is the most commonly used self-report 
measure for neck pain.17 There is a lack of observation-
al studies that make it more difficult to classify this 
type of patient,18 and classification could lead to a bet-
ter therapeutic approach in the choice of treatment.

Therefore, the main aim of this study was to de-
termine the kinesiophobia, active cervical range of 
movement (CROM), and PPT differences between 
different disability levels (mild, moderate, and se-
vere) in subjects with non-specific chronic neck pain 

and asymptomatic subjects. Indeed, the pain inten-
sity and chronicity influence were only established 
regarding NDI levels in patients with neck pain. As 
a secondary purpose, the association between these 
physical and psychological variables was analyzed in 
patients with non-specific chronic neck pain.

METHODS
Study design

A descriptive cross-sectional study was per-
formed to assess differences in various physical 
and psychological outcomes of subjects with differ-
ent levels of neck disability and asymptomatic sub-
jects. The investigation was conducted according to 
the STROBE statement from November 2014 to No-
vember 2016,19which hampers the assessment of its 
strengths and weaknesses and of a study’s general-
isability. The Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE Before 
beginning the study, all participants were asked to 
read and sign an informed consent. Previously, the 
Ethics Committee for Clinical Research of the Hospi-
tal Universitario La Paz, Madrid, Spain (Registration 
number: PI-1241) approved the study.

Setting, evaluators and blinding
Subjects with chronic neck pain were recruited by 

referral from the primary health care center of Cosla-
da (Madrid, Spain) and from an outpatient department 
of University Hospital La Paz (Madrid, Spain).

Two physiotherapists with over 5 years of experi-
ence in orthopedic manual therapy carried out the out-
come measurement. A one-hour-long training session 
was scheduled to review how to perform measure-
ment of the CROM and PPT protocols in the current 
study. In addition, they were responsible for collecting 
all outcome data without being aware of the subject’s 
group, resulting in a single-blinded study. 

Sample
A total sample of 128 subjects, 96 patients and 32 

asymptomatic subjects, was recruited for the study. 
These subjects were classified by the NDI, 20 obtain-
ing a final sample of 96 patients, divided into 3 disabil-
ity groups: 32 patients (25 females, 7 males; mean ± 
SD age, 40.88 ± 11.31) with mild disability (MIL; NDI 
5–14 scores), 32 patients (28 females, 4 males; 44 ± 
14.64) with moderate disability (MOD; NDI 15–24 
scores) and 32 patients (27 females, 5 males; 42,66 ± 
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11.90) with severe disability (SEV; NDI 25–34 scores). 
The symptomatic subjects were selected upon ful-
filling the following inclusion criteria: aged between 
18 and 65 years; proper understanding, writing, and 
speaking ability of the Spanish language; experi-
enced neck pain for at least 12 weeks and complained 
of pain localized in the neck region. Patients were not 
considered if they reported any of the following con-
ditions: neck pain associated with whiplash injuries, 
a reported red flag medical  history (tumor, fracture, 
metabolic diseases, rheumatoid arthritis, osteopo-
rosis), neck pain with cervical radiculopathy, neck 
pain associated with externalized cervical disc her-
niation, fibromyalgia syndrome (checked by a physi-
cian against the criteria established by the American 
College of Rheumatology), 21 previous neck surgery, 
neck pain accompanied by vertigo caused by verte-
brobasilar insufficiency, or neck pain accompanied 
by non-cervicogenic headaches. People were also not 
considered if they were undergoing any type of pain 
treatment, or had received physical therapy in the 
previous 3 months.8,13 

The control group consisted of 25 females and 7 
males (mean ± SD age, 43.38 ± 10.67) recruited from 
family, friends, and the same environment as the pa-
tients’ primary health center. The approach for this 
group was to ask the relatives of the patients if they 
wanted to participate in the study. All subjects of this 
group presented an age range between 18-65 years 
and were excluded if they had a history of cervical, 
upper limb, orofacial, or upper thoracic pain in the 
previous 12 months.

Outcome measurements
The main outcome measurement was the Tampa 

Scale of kinesiophobia (TSK-11). The secondary out-
come measurements were the Visual Analogue Scale 
(VAS), PPT (trapezius and tibialis anterior), CROM 
(flexion, extension, rotation, and lateral inclination) 
and pain duration (months). The TSK-11, PPT, and 
CROM were assessed in patients and asymptomatic 
subjects. Nevertheless, VAS and pain duration were 
only measured in patients with non-specific chronic 
neck pain.

Self-report measures
Neck Disability Index (NDI): The NDI is a well-val-

idated 10-item questionnaire, with each item rated 
on a 0 to 5-point scale. The sum of the 10 items gives 
a score between 0-50.14 According to Vernon’s NDI 

sub-classification,14,15 this scale divides the sample 
into 5 groups of disability: scores of <4 indicate no 
disability, 5–14 mild disability, 15–24 moderate dis-
ability, 25–34 severe disability, and >35 complete dis-
ability. In the current study, the complete disability 
group was not taken into account due to the lack of 
sample in clinical practice. The NDI has sufficient 
support in the literature as the most commonly used 
instrument for reporting neck pain; 14,17 a Spanish val-
idation of the index was used.20

Visual Analogue Scale (VAS): Pain intensity was 
measured via the VAS. A 100-mm horizontal line 
with pain descriptors marked “no pain” at the left 
side and “the worst pain imaginable” at the right side 
was used to measure pain intensity. Patients were 
asked to indicate their pain intensity at the time by 
marking the VAS with a perpendicular line. The VAS 
is a reliable and valid measurement of pain.22,23

Tampa Scale of Kinesiophobia (TSK): To evaluate 
the participants’ pain-related fear of movement and 
(re)injury, a Spanish-validated Tampa Scale of Kine-
siophobia (TSK) was used.24a Spanish version of the 
TSK has not been available, up to now. Thus, the aim 
of this study was to validate the Spanish version of 
the TSK in 2 different pain samples: A\u00a0hetero-
geneous chronic pain sample (n = 125 We used an 11-
item version of it that has shown good psychometric 
reliability for chronic pain.25 Each item is scored on a 
4-point Likert scale, ranging from “strongly agree” to 
“strongly disagree.” Total scores range from 11 to 44, 
with higher scores indicating more fear of movement 
and/or (re)injury.

Physical measures
Cervical range of movement (CROM): Active ROMs 

of the cervical spine was evaluated using the CROM, 
which consists of 3 inclinometers attached to a light-
weight plastic frame secured with fastening straps. 
The protocol used was a sequence of 3 measure-
ments, with an interval of 30 seconds between each 
measurement. The CROM has shown good intra-rat-
er reliability for subjects with and without neck pain 
(ICC = 0.87 to 0.94 in asymptomatic subjects and ICC 
= 0.88 to 0.96 in neck pain subjects).26 The follow-
ing movements were measured by the CROM device 
(Figure 1): flexion and extension, right and left lateral 
flexion, and right and left rotation.

Pressure pain threshold (PPT): A digital algometer 
(FDX 25, Wagner Instruments, Greenwich, CT, USA), 
comprised of a rubber head (1 cm2) attached to a pres-



BELTRAN-ALACREU ET AL

703 REV ASSOC MED BRAS 2018; 64(8):700-709

sure gauge, was used to measure the PPT, which is 
defined as the amount of pressure at which the sense 
of pressure first changes to pain.27fibrositis, myalgic 
spots, activity of arthritis as well as assessment of 
sensitivity to pain can be diagnosed by PTM. This 
study therefore established standards for pressure 
threshold as well as the reproducibility and validity 
of measurement in 24 male and 26 female normal 

volunteers at 9 sites. Muscles frequently afflicted by 
trigger points were examined. The deltoid was cho-
sen as a reference since it is rarely a site for trigger 
points. Comparison of corresponding muscles on 
opposite sides failed to demonstrate significant dif-
ferences (except for 1 muscle in females The force 
was measured in kilograms (kg); therefore, thresh-
olds were expressed in kg/cm2. The protocol used 

FIGURE 1. Lateral (A) and cranial (B) views for the CROM device use for active cervical movement measurement. Abbrevia-
tions: CROM, cervical range of movement.

FIGURE 2. PPT assessment over the right upper trapezius muscle (A: midway between C7 and acromion) and the right tibialis 
anterior muscle (B: upper one-third of the muscle belly). Abbreviations: PPT, pressure pain threshold.
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was a sequence of 3 measurements, with an interval 
of 30 seconds between each of them. The reliability 
of the pressure algometry was high (ICC = 0.91 [95% 
confidence intervals (CI): 0.82–0.97]. 28 At a rate of 5 
Newtons (N) PPT was assessed over the right upper 
trapezius muscle (midway between C7 and acromi-
on; Figure 2A) and the right tibialis anterior muscle 
(upper one-third of the belly muscle; Figure 2B). The 
upper trapezius muscle was chosen as the most com-
mon site of idiopathic neck pain, and the tibialis ante-
rior was chosen as a remote distant site.

Procedure
The data collection was performed in a room in 

which only the assessor and patient were present. 
First, the measurement protocol was explained to the 
subject, then the informed consent was signed by the 
subject. Next, the questionnaires were filled out, and 
the patients’ CROM and PTT measured, always in the 
same order. This study was conducted just before pa-
tients began treatment in their respective physiother-
apy service. The asymptomatic subjects were healthy 
participants who accompanied the patients.

Sample size calculation
The sample size and power calculations were per-

formed with appropriate software (G*Power 3.1).29 
To obtain 95% statistical power (1-β error probability) 
with an α error level probability of 0.05, a one-way 
fixed-effects analysis of variance (ANOVA) model and 

a large effect-size of 0.4 were used, generated for 4 
groups and a total sample size of at least 112 partici-
pants (28 participants per group).

Statistical methods
Data were analyzed using the Statistical Package 

for the Social Sciences (SPSS version 20.0; SPSS, Inc, 
Chicago, IL). Results are expressed as mean, standard 
deviation (SD), considering the 95% CI. The Z-score 
was assumed for all variables to follow a normal dis-
tribution based on the central limit theorem,30,31 with 
95% confidence intervals, and compute cost-effec-
tiveness acceptability curves and confidence ellipses. 
Two alternative non-parametric methods for estimat-
ing INB are to apply the central limit theorem (CLT 
Differences in demographic and clinical features be-
tween all groups were compared using ANOVA for 
continuous data and the X2 test of independence for 
categorical data. Quantitative data (i.e., VAS TSK-11, 
pain duration, CROM, and PPT) were analyzed with 
parametric tests. One-way ANOVA with post hoc Bon-
ferroni correction was used to analyze the outcome 
differences. TSK-11, PPT and CROM were compared 
between patients with different NDI level (MIL, MOD 
and SEV) and asymptomatic subjects. However, VAS 
and pain duration were only analyzed between these 
disability levels in patients with non-specific chron-
ic neck pain. Pearson’s correlations were calculated 
separately for MIL, MOD and SEV groups and were 
also calculated for subjects with NDI scores between 
5-34 (total sample with disability). The values of r for 
moderate or high correlation were considered be-
tween 0.50-0.70 and 0.70-0.90, respectively.32 For all 
analyses, statistical significance was set at P < 0.05.

RESULTS

A total of 142 subjects were screened, out of which 
128 (90.1%) were eligible and agreed to participate in 
the study. The mean age of all subjects was 42.67 ± 
12.01 years, and 82.03% were female. There were no 
significant differences (P > 0.05) between groups in 
age (F = 0.379), gender (F = 0.467), height (F = 1.226), 
or weight (F = 1.797). All demographic data for each 
group are shown in Table 1.

Outcome measurements
The ANOVA results revealed a significant effect for 

the group factor [NDI (F = 278.198; P < 0.001); VAS (F = 
24.61; P < 0.001); TSK-11 (F = 17.55; P < 0.001); Pain Du-

FIGURE 3. Box-plot to illustrate the TSK-11 differences 
between patients with different NDI level (mild, moderate 
and severe) and asymptomatic subjects. Abbreviations: NDI, 
neck disability index; TSK, Tampa Scale of Kinesiophobia. † P 
< 0.01 The rest of comparisons between groups did not show 
any statistically significant difference (P > 0.05).



BELTRAN-ALACREU ET AL

705 REV ASSOC MED BRAS 2018; 64(8):700-709

TABLE 1. DEMOGRAPHIC CHARACTERISTICS OF THE NDI GROUPS. VALUES ARE MEAN ± SD AND N (%).

No disability 
(n = 32)

Mild (n = 32) Moderate (n = 32) Severe (n = 32) P value of inde-
pendent samples 
ANOVA or c2 test

Age (years) 43.38 ± 10.66 40.88 ± 11,31 44± 14.64 42.66 ± 11.9 0.768*
Gender, n female (%) 25 (78.1) 25 (78.1) 28 (87.5) 27 (84.4) 0.698†
Height (m) 1.65 ± 0.05 1.62 ± 0.08 1.63 ± 0.07 1.65 ± 0.07 0.303*
Weight (kg) 64.13 ± 7.43 61.81 ± 12.27 67.75 ± 11.97 65.5 ± 9.58 0.151*
NDI N/A 10.19 ± 2.89 18.06 ± 2.42 29.22 ± 4.16 < 0.001*

Abbreviations: ANOVA, analysis of variance; N/A, not applicable; NDI, Neck Disability Index; SD, standard deviation. * ANOVA with independent samples was applied. † c2 test 
was applied.

TABLE 2. COMPARISONS BETWEEN GROUPS.

Mean ± SD Mean difference (95% CI);

Mild Moderate Severe No Disability a) Mild vs. Moderate
b) Mild vs. Severe
d) Moderate vs. Severe

c) Mild vs. No Disability
e) Moderate vs. No Disability
f) Severe vs. No Disability

VAS
(mm)

50 ± 10.24 53.78 ± 10.7 69.34 ± 13.79 0 ± 0 a) -0.37 (-1.05 to 0.3)
b) -1.93 (-2.61 to -1.25) †
c) -1.55 (-2.23 to -0.87) †

d) N/A
e) N/A
f) N/A

Pain Duration
(months)

72.53 ± 54.4 64.53 ± 
48.54

211.41 ± 
152.74

0 ± 0 a) 8 (-48.73 to 64.73) 
b) -138.87 (-195.61 to -82.14) †
c) -146.87 (-203.61 to -90.14) †

d) N/A
e) N/A
f) N/A

TSK-11
(11-44)

25.25 ± 7.03 29.59 ± 5.52 28.72 ± 9 18.56 ± 4.8 a) -4.34 (-8.85 to 0.16) 
b) -3.47 (-8.1 to 1.15)
c) 0.87 (-3.75 to 5.49)

d) 6.68 (2.18 to 11.20) †
e) 11.03 (6.52 to 15.54) †
f) 10.16 (5.54 to 14.78) †

Trapezius- PPT
(kg/cm2)

2.74 ± 0.93 2.21 ± 0.59 1.37 ± 0.84 3.79 ± 0.84
a) 0.52 (-0.1 to 1.15) 
b) 1.36 (0.68 to 2.05) †
c) 0.84 (0.16 to 1.52) †

d) -1.04 (-1.67 to -0.41) †
e) -1.57 (-2.2 to -0.94) †
f) -2.41 (-3.09 to -1.73) †

Tibialis- PPT
(kg/cm2)

5.61 ± 1.83 4.75 ± 1.46 3.46 ± 1.59 5.79 ± 1.84 a) 0.85 (-0.28 to 2) 
b) 2.15 (0.8 to 3.5) †
c) 1.29 (-0.05 to 2.64)

d) -0.17 (-1.32 to 0.96)
e) -1.03 (-2.18 to 0.11)
f) -2.32 (-3.67 to -0.97) †

Flexion 52.34 ± 
8.63

49.06 ± 11.48 38.89 ± 
13.94

58.65 ± 8.27 a) 3.28 (-3.82 to 10.38) 
b) 13.44 (5.77 to 21.12) †
c) 10.16 (2.49 to 17.83) †

d) -6.31 (-13.41 to 0.78)
e) -9.59 (-16.69 to -2.49) †
f) -19.76 (-27.43 to -12.09) †

Extension 60.39 ± 
18.47

54.03 ± 15.46 48.76 ± 19.66 72.07 ± 9.17 a) 6.35 (-4.34 to 17.06) 
b) 11.62 (0.69 to 23.18)*
c) 5.26 (-6.29 to 16.82)

d) 11.68 (-22.38 to -0.98)*
e) 18.04 (-28.74 to -7.34) †
f) 23.31 (-34.87 to -11.75) †

Lateral Inclina-
tion

34.97 ± 7.41 33.46 ± 7.63 24.57 ± 16.51 40.42 ± 4.76 a) 1.51 (-5.25 to 8.29) 
b) 10.4 (3.63 to 17.18) †
c) 8.89 (15.66 to 2.11) †

d) -5.44 (-12.21 to 1.32)
e) 6.96 (-13.73 to -0.18)*
f) 15.85 (-22.62 to -9.07) †

Rotation 58.17 ± 9.79 56.36 ± 12.32 39.13 ± 26.8 67.16 ± 7.6 a) 1.81 (-8.94 to 12.57) 
b) 19.04 (8.27 to 29.8) †
c) 17.22 (6.46 to 27.99) †

d) 8.98 (-19.83 to 1.85)
e) -10.8 (-21.65 to -0.04)
f) -28.03 (-38.88 to -17.18) †

Abbreviations: CI, confidence interval; N/A, not applicable; PPT, pressure pain threshold; SD, standard deviation; TSK, Tampa Scale of kinesiophobia; VAS, Visual Analogue Scale. 
* P < 0.05. † P < 0.01

ration (F = 22.85; P < 0.001); Trapezius-PPT (F = 32.65; 
P < 0.001); Tibialis-PPT (F = 8.67; P < 0.001); Flexion 
(F = 16.85; P < 0.001); Extension (F =11.55; P < 0.001); 
Lateral flexion’s (F = 13.55; P < 0.001); Rotations (F = 
16.85; P < 0.001)]. In the comparisons between groups 
for the VAS, the differences between the MIL-SEV (P < 
0.01) and MOD-SEV (P < 0.01) disability groups were 
statistically significant but not between MIL-MOD (P 
> 0.05). For the TSK, there were no statistically sig-
nificant differences between these groups (P > 0.05). 

Figure 3 shows the box-plots to illustrate the TSK-11 
differences between patients with different NDI level 
and asymptomatic subjects. Table 2 shows the values 
as the mean ± SD of each group and the means differ-
ences (95% CI) between them. 

Correlations
The results for Pearson’s correlations coefficients 

among the psychological and physical measures in 
each disability group are shown in Table 3. A mod-
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TABLE 3. CORRELATIONS BETWEEN PSYCHOLOGICAL 
AND PHYSICAL MEASURES. 

Pain Duration VAS TSK-11

Mild disability (5-14 NDI score)
PPT

Trapezius -0.099 -0.269 -0.026

Tibialis -0.083 -0.062 -0.275

ROM

Flexion -0.308 -0.138 0.034

Extension 0.152 -0.012 -0.042

Lateral Flexion -0.2 -0.183 -0.018

Rotation -0.19 -0.161 -0.18

Moderate disability (15-24 NDI score)

PPT

Trapezius 0.188 0.338 0.107

Tibialis 0.172 0.11 -0.114

ROM

Flexion -0.321 0.323 -0.033
Extension -0.45** -0.121 -0.428*

Lateral Flexion -0.167 0.075 -0.387*
Rotation -0.244 0.011 -0.569**

Severe disability (25-34 NDI score)

PPT

Trapezius -0.445* -0.108 -0.078

Tibialis -0.199 -0.224 -0.364

ROM

Flexion 0.015 0.342 -0.040

Extension 0.432* -0.041 -0.124

Lateral Flexion -0.056 -0.423* -0.099
Rotation 0.015 -0.424* -0.86

Total sample with disability (5-34 NDI 
score)

PPT

Trapezius -0.425** -0.357** -0.161

Tibialis -0.265* -0.281* -0.385**

ROM

Flexion -0.322** -0.054 -0.209
Extension 0.21 -0.165 -0.386**

Lateral Flexion -0.263** -0.367** -0.161

Rotation -0.262** -0.454** -0.212*
Abbreviations: NDI, Neck Disability Index; PPT, pressure pain threshold; ROM, 
range of motion; TSK, Tampa kinesiophobia Scale; VAS, Visual Analogue Scale.  
*p < 0.05; **p < 0.01

erate correlation was observed between TSK and Ro-
tation (r= -0.569) in the MOD group. Considering the 
subjects with NDI scores between 5-34 (total sample 
with disability), a moderate correlation was observed 
between NDI and VAS (r= 0.566), as well as between 
NDI and Trapezius-PPT (r= -0.559).

DISCUSSION

This is the first study to show the differences 
between the psychological and physical variables 
according to different degrees of cervical disability 
using the NDI sub-classification described by Ver-
non14,15the Neck Disability Index (NDI in 1991. The 
number of studies on this topic proved to be very 
small. No studies were found on non-specific neck 
pain. On the other hand, the authors found a classifi-
cation model for whiplash using Vernon’s NDI (1996) 
but used another form of classification. 33,34

For the VAS, differences between MIL-MOD were 
not statistically significant, but differences between 
the MIL-SEV and MOD-SEV were significant. Due to 
the lack of studies that use levels of disability as a 
means of classification, the authors compared their 
mean ± SD VAS scores for the MIL-MOD disability 
level to those in the literature, and VAS levels were 
very similar.9,35 The SEV group had similar VAS lev-
els to that of chronic whiplash patients. In the same 
article, MIL-MOD had different VAS scores, but this 
could be because the sample was comprised of recov-
ering whiplash patients.36 Emshoff et al.37 reported 
that, for chronic pain, the cutoff for minimal detect-
able change for VAS was 11.5 - 28.5 mm, indicating 
that there are clinical differences between the MIL-
SEV and MOD-SEV disability groups, but not be-
tween the MIL-MOD groups. According to Collins et 
al.38, a VAS above 54 mm is considered severe, and 
over 30 mm moderate, indicating that the SEV group 
(69.34 mm) was different than MIL (50 mm) and 
MOD (53.78mm). 

The kinesiophobia levels were higher in patients 
with disability in comparison to those without it, but 
there were no differences between groups with dif-
ferent levels of disability. Overall, the kinesiophobia 
levels were moderate, in agreement with a recent 
study in which the authors found a moderate (r = 
0.46) correlation between TSK and NDI in patients 
with chronic neck pain; however, they included trau-
matic and non-traumatic neck pain disorders.9 

In our results, TSK outcomes were between 
25.25 ± 7.03 and 29.59 ±7.03 in all the patients with 
disability, and there were no statistically significant 
differences between the groups with different lev-
els of disability. Our outcomes did not reach the 
kinesiophobia levels reported by Sarig Bahat et al. 
9 (35.74 ± 5.71), possibly because they evaluated 
patients with different neck pain, such as traumat-
ic neck pain or non-specific acute neck pain, and 
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used a larger version of the TSK (17-items). Saave-
dra-Hernández et al. reported similar levels of ki-
nesiophobia to our study (25.4 ±6.5), but in patients 
with moderate disability.8

Regarding the PPT results, there were no statis-
tically significant differences in the trapezius for 
MIL and MOD, but differences were statistically 
significant between the MIL-SEV and MOD-SEV 
groups. In addition, all groups had differences com-
pared to the non-disabled group. For the right tibial 
anterior, differences were only found between the 
MIL-SEV and SEV-Control groups. These results are 
in agreement with La Touche et al.39, who compared 
groups with moderate disability versus no disability 
subjects and had very similar PPT values in the tra-
pezius and anterior tibial muscles and conclusions 
similar to ours. 39 Furthermore, PPT differences 
ranging from 123 kPa to 200 kPa (1.2–2 kg) are 
considered minimal detectable change differenc-
es28,40-42 at two points on the trapezius muscles on 
each side and at the sternum as the only non-mus-
cular site. The intratester repeatability of the PPT 
measurements was satisfactory or good (Intraclass 
correlation coefficient (ICC 0.78-0.93 Therefore, it 
can be suggested that, for trapezius-PPT, there are 
real differences between the SEV-MIL (1.37 kg/cm2) 
and SEV-no disability (2.42 kg/cm2) groups, but not 
between the SEV-MOD (0.84 kg/cm2) or MOD-MIL 
(0.53 kg/cm2) ones. This suggestion could be related 
to mechanical hyperalgesia.

In relation with ROMs, disability groups had sig-
nificant differences with respect to the non-disabled 
group, which coincides with previous studies.9,16,26,43 
In addition, the SEV group has more differences 
from the other disability groups, especially in rota-
tion movements. Sarig Bahat et al.9 demonstrated 
that decreased CROM correlates with more kinesi-
ophobia, more pain intensity, and a higher level of 
disability. This could explain our results, in which a 
higher level of disability obtained minor ROMs. Fur-
thermore, the relationship between kinematics and 
fear of motion suggests that psychological fear may 
affect cervical motion control.9,12,16,36,43NDI and other 
questionnaires, whiplash and NDI and cervical range 
of motion and NDI. The NDI was shown to be a well 
validated and reliable self-reported questionnaire, es-
pecially when compared to other questionnaires, in 
both neck pain and whiplash (WAD This also justifies 
our results, in which all disability groups presented 
kinesiophobia and reduced ROMs.

Study limitations

This study has several limitations. First, the 
complete disability group (NDI between 35-50)15es-
pecially those involving the soft tissues, represent 
a significant source of chronic disability. Methods 
of assessment for such disability, especially those 
targeted at activities of daily living which are most 
affected by neck pain, are few in number. A modi-
fication of the Oswestry Low Back Pain Index was 
conducted producing a 10-item scaled questionnaire 
entitled the Neck Disability Index (NDI was not ac-
counted for due to the lack of sample in clinical prac-
tice; this type of subject usually has polytrauma or 
accidents, and the access necessary to take certain 
measurements is limited. Second, because of the in-
volvement of the psychological factor in chronic pain, 
we only measured kinesiophobia, but we should ac-
count for the measurement of depression, anxiety, 
and catastrophizing to observe if there are differ-
ences in different levels of neck disability. Third, the 
authors did not evaluate the reliability of the ROM 
and PPT measures, and this kind of clinical measure 
could be influenced by the skills of the rater. Another 
limitation is that this research was a cross-sectional 
study; hence, its results should be considered with 
caution because we do not know the outcomes of 
these patients over time. Thus, future studies should 
consider a longitudinal design and the implementa-
tion of linear regression analysis to establish a causal 
relationship per disability group.

Interpretation
Our findings suggest that there are differenc-

es between the different types of disability, which 
may have implications in both clinical practice and 
research. Having the NDI tool to classify disability 
in nonspecific neck pain will increase awareness of 
their differences and can be the key to selecting the 
best intervention for each patient. In research, non-
specific neck pain randomized controlled trials (RCT) 
are almost nonexistent when it comes to samples 
exclusively composed of severely disabled patients; 
most have a mild to moderate disability level. 

Prospective and future studies
Future research could present different types of 

specific treatments for different levels of disability, 
but RCTs exclusive for patients with severe neck dis-
ability are needed, for they are not found in the cur-
rent literature. According to this, pain education pro-
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grams combined with multimodal treatments were 
shown to be beneficial for patients with chronic neck 
pain,44 nevertheless the neck disability level should 
be related to the clinical course and treatment effec-
tiveness.

CONCLUSIONS

Kinesiophobia may not be influenced by disability 
level in patients with chronic non-specific neck pain. 

Nevertheless, pain intensity and chronicity of pa-
tients with severe neck disability are increased with 
respect to mild and moderate disability indexes. In 
addition, patients with more disability showed high-
er local hyperalgesia, although differences in wide-
spread hyperalgesia were only found when mild and 
severe disabilities were compared. Finally, the severe 
disability group showed more differences in ROM 
than the rest of the subgroups, especially in rotation 
movements.

RESUMO

CONTEXTO: Até a data, não há estudos transversais considerando a influência do nível de incapacidade em pacientes com dor de 
garganta crônica não específica. Portanto, o objetivo principal deste estudo foi determinar a diferença entre os níveis de diminuição 
do colesterol cervical (Crom) e o limiar por dor de pressão (PPT) entre diferentes níveis de incapacidade (leve, moderada e grave) em 
indivíduos com dor crônica não específica no pescoço e sujeitos assintomáticos.
MÉTODOS: Estudo descritivo transversal. Os indivíduos foram recrutados de um centro de saúde primário e de um hospital do depar-
tamento ambulatorial. Uma amostra total de 128 indivíduos, 96 indivíduos com dor no pescoço crônica não específica e 32 indivíduos 
assintomáticos, foi recrutada. O NDI foi usado para dividir os indivíduos com dor no pescoço crônica em três grupos (incapacidade leve, 
moderada e grave). A principal medida de resultados foi a Tampa Scale of Kinesiophobia (TSK-11). As medidas de resultado secundário 
foram a Escala Analógica Visual (VAS), PPT (trapézio e tibial anterior), Crom (flexão, extensão, rotação e inclinação lateral) e duração 
da dor.
RESULTADOS: Nos resultados da Anova revelados nas comparações entre os grupos, diferenças estatisticamente significativas para o 
VAS foram observadas entre os grupos leve-grave (P<0,01) e moderado-grave (P<0,01), mas não entre os grupos moderado-moderado 
(P>0,05). Para o TSK, as diferenças não foram estatisticamente significativas (P>0,05).
CONCLUSÃO: A cinesiofobia pode não ser influenciada pelo nível de incapacidade em pacientes com dor no pescoço crônica não espe-
cífica. No entanto, a intensidade da dor e a cronicidade de pacientes com deficiência grave do pescoço são aumentadas em relação ao 
índice de incapacidade leve e moderada.
PALAVRAS-CHAVE: Cervicalgia. Dor crônica. Avaliação da deficiência.
ABREVIAÇÕES: Faixa de movimento cervical (Crom); Índice de incapacidade do pescoço (NDI); Limiar da dor de pressão (PPT); Tampa 
Scale of Kinesiophobia (TSK-11); Escala Visual Analógica (VAS).
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ORIGINAL ARTICLE

INTRODUCTION
Oral cancer can compromise important individual 

abilities and aspects, such as speech, breath, appear-
ance, and swallowing; Radical surgery can incur in 
severe physical changes in the patient due to, mainly, 
the extension of the surgical treatment. A consider-
able number of patients feel mutilated, stigmatized, 

and bothered by people’s reaction. This can lead to 
stress and social isolation, with a need for functional 
and psychosocial rehabilitation.1,2 One of the biggest 
worries reported by patients is the disfigurement as-
sociated to the disease and extensive surgeries, in ad-
dition to the loss of major functions, especially those 
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related to chewing and swallowing when there is the 
need of mandibular resection.3,4

Research on cancer patient’s quality of life is es-
sential to assess the areas affected by the disease 
and plan interventions to rehabilitate these patients. 
Thus, the purpose of this study was to assess the 
quality of life in patients with advanced malignant 
neoplasms in the oral cavity who underwent radical 
surgery with curative intent, comparing those who 
underwent functional reconstruction of the mandi-
ble to those who did not.

MATERIAL AND METHODS

This is a cross-sectional study that assesses the 
quality of life in oral cancer patients for a period of 
at least six months after ongoing surgical treatment. 
The study was approved by the Institutional Ethics 
Committee (protocol 058/2008), and all patients 
signed an Informed Consent Form.

Consecutive patients of both genders who were 
treated from 2004 to 2013 in a single tertiary institu-
tion were evaluated  Those aged between 25 and 75 
years, with stage III and IV squamous cell carcinoma 
of the oral cavity submitted to radical or reconstruc-
tive surgery were included. Patients who were active-
ly sick at the moment when the questionnaires were 
applied were not included.

The Portuguese validated version of the Universi-
ty of Washington Quality of Life Questionnaire UW-
QOL was used.5 It comprises 12 questions related to 
specific functions of the head and neck, as well as 
others regarding activity, recreation, pain, mood, and 
anxiety. Each domain has three to five categories of 
answers, with scores varying from 0 (worst) to 100 
(best), which were assessed in two ways: individ-
ually in each domain and the total score for all the 
domains, calculated as a composite score that is the 
average of all the 12 domains. There are also three 
generic questions that do not have a score of their 
own and are used as a basis for comparison between 
patients or groups of patients. The questionnaire was 
applied by a single trained evaluator.

Statistical analysis
A descriptive analysis of the selected population 

was performed using central tendency and disper-
sion for the continuous variables and frequency dis-
tribution for the categorical ones. All analyses were 
conducted with the help of the SPSS 20.0 software 

and a statistical significance of 5% (p<0.05) was ad-
opted.

To assess the regular distribution of the outcome 
(quality of life score) and of the quantitative indepen-
dent variables, the Kolmogorov-Smirnov was per-
formed. A scatter plot was used to evaluate the lin-
earity between the outcome and the independent 
variables. The Pearson correlation was used to test the 
collinearity of the qualitative independent variables. 

The difference between each average score was 
calculated to assess the link between the indepen-
dent variables and the quality of life scores, with the 
statistical difference obtained by means of analysis 
of variance. In order to identify the variables that 
would be included in the multiple linear regression 
model, a difference of seven points in the categories 
of each independent variable and/or the statistical 
significance were considered as clinically significant 
through the value of p<0.20.

RESULTS

Initially, 183 patients were selected who met the 
inclusion criteria. A total of 47 (25.7%) were submitted 
to an interview, thus forming the sample of the study.

At the time of the interview, the mean age was 
61.8 ± 8.4 years, and the time between surgery and 
the time of the interview was 41.5 months. The most 
commonly affected place by the primary lesion was 
the floor of the mouth in 23 patients (49%), followed 
by gingival margin in 16 patients (34.0%). The pa-
tients who underwent combined surgery were recon-
structed using myocutaneous flaps (72.3%) or free 
flaps (27.7%). Furthermore, 43 patients were clas-
sified as T4 (80.9%), and there was node metastasis 
in 21 patients (44.7%). The demographic and clinical 
characteristics of patients with advanced malignant 
neoplasms in the oral cavity included in this study 
are described in Table 1.

All the patients underwent mandibulectomy and 
were grouped according to the type of reconstruction 
used: in 34 patients (72.3%) closure by synthesis or 
soft tissue flap reconstruction were used (Group 1); 
bone flap reconstruction (Group 2) was used in 13 
cases (27.7%).

The average score obtained after the assessment 
of the questionnaires was 64.6 (varying from 50 to 
86.8). When stratified by type of reconstruction, the 
average was 65 in Group 1 and 63,1 in Group 2, both 
very similar. 
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The frequency of the objective domains in the 
UW-QOL questionnaire can be found in Table 2. 
The absence of pain was the most frequent answer 
for the pain domain (65.5%). As for appearance, oral 
cancer patients reported being slightly bothered but 
still remaining active (34%). Regarding activity, they 
reported being active most of the time (38.3%). For 
recreation, most patients reported not having lim-
itations for leaving home (46.5%). The patients can 
only swallow some solid foods (38.3) and reported 
not being able to chew even light foods (55.3%). In 
relation to the speech domain, most patients re-
ported a bit of difficulty in speaking (64.8%). Most 
patients reported no problems with the shoulder af-
ter the treatment (64.8%). Regarding the domain of 
mood, the patients reported being usually in an ex-
cellent mood, unaffected by cancer (45.8%). For the 
anxiety domain, most reported not being anxious as 
a result of cancer (59.2%).

TABLE 1. DEMOGRAPHIC AND CLINICAL 
CHARACTERISTICS OF PATIENTS WITH MALIGNANT 
NEOPLASMS IN THE ORAL CAVITY (N=47)

Variable Oral cavity (n=47)

n (%)
Gender
  Men
  Female

39 (83.0)
8 (17.0)

Formal education
  Up to 8 years
  Over 8 years

26 (55.3)
21 (44.7)

Ethnicity
  White
  Black and Brown skinned

29 (61.7)
18 (38.3)

Marital status
  With a spouse
  Without a spouse
  Unknown

25 (55.6)
20 (44.4)
2 (4.3)

Age at the time of the interview
  ≤60 years
  >60 years

26 (55.3)
21 (44.7)

Time between surgery and interview
  ≤2 years
  >2 years

25 (53.2)
22 (46.8)

T
  3
  4

9 (19.1)
38 (80.9)

N
  0
  1
  2
  3

26 (55.3)
9 (19.2)
10 (21.3)
2 (4.2)

Clinical Stage
  III
  IV

8 (17.0)
39 (83.0)

Adjuvant radiotherapy
  No
  Yes
  Radiotherapy + Chemotherapy

2 (4.2)
42 (89.4)
3 (6.4)

TABLE 2. FREQUENCY OF THE OBJECTIVE DOMAINS OF THE 
UW-QOL

Domains Categories n (%)

Pain Severe pain, uncontrolled by drugs
Severe pain controlled by prescription drugs
Moderate pain 
Mild pain
Absence of pain

1 (2.1)
1 (2.1)
7 (14.9)
11 (23.4)
27 (57.4)

Appear-
ance

Avoids social contact
Feels disfigured and limited
In slightly bothered, but active
Slight change
No change

1 (2.1)
10 (21.3)
16 (34.0)
15 (31.9)
5 (10.6)

Activity Stays in bed and does not leave the house
Barely leaves the house, inactive
Slightly active, always tired
Mostly active
As active as always

0 (0.0)
1 (2.1)
13 (27.7)
18 (38.3)
15 (31.9)

Recreation Does not leave the house, nothing is pleasant
Severe limitation, stays home
Would like to go out, but cannot
Few limitations, but still leaves the house 
No limitations to leave the house

1 (2.1)
8 (17.0)
7 (14.9)
9 (19.1)
22 (46.8)

Swallow-
ing

Cannot swallow
Can only swallow liquids
Can only swallow some solids
Can swallow well

2 (4.3)
17 (36.2)
18 (38.3)
10 (21.3)

Chewing Cannot chew anything
Chews light food
Chews light food and solids

26 (55.3)
20 (42.6)
1 (2.1)

Speech Is not understood by others
Is understood only by the family and a few others
Slight difficulty to speak
Same speech as always

1 (2.1)
5 (10.6)
34 (72.3)
7 (14.9)

Shoulder Incapable of working
Pain and weakness, affects work
Hardened, does not affect activity
No shoulder problems

0 (0.0)
9 (19.1)
8 (17.0)
30 (63.8)

Taste Cannot taste anything
Tastes some things
Tastes most things
Tastes everything

3 (6.4)
11 (23.4)
9 (19.1)
24 (51.1)

Saliva No saliva
Very little saliva
Enough
Normal saliva

6 (12.8)
25 (53.2)
5 (10.6)
11 (23.4)

Mood Extremely depressed due to cancer
Slightly depressed due to cancer
Indifferent
Good mood, only slightly affected due to cancer
Excellent, unaffected due to cancer

1 (2.1)
11 (23.4)
7 (14.9)
13 (27.7)
15 (31.9)

Anxiety Very anxious due to cancer
Anxious due to cancer
Slightly anxious due to cancer
Not anxious due to cancer

5 (10.6)
3 (6.4)
18 (38.3)
21 (44.7)

The variable of age at the time of the interview 
showed clinical and statistical significance in the do-
main of pain (p=0.049), with patients over 60 years 
old reporting better scores than those younger at the 
time of the interview. The marital status was sta-
tistically associated with quality of life in the saliva 
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TABLE 3. AVERAGE FROM THE SCORES OF THE UW-QOL QUESTIONNAIRE DOMAINS, BY CLINICAL AND 
DEMOGRAPHIC VARIABLES OF PATIENTS WITH ADVANCED MALIGNANT NEOPLASMS IN THE ORAL CAVITY

Variable Pain Appearance Activity Recreation Swallowing Chewing Speech
Average P value Average P value Average P value Average P value Average P value Average P value Average P value

Gender
  Men
  Female

82.05
87.50

0.563 57.69
53.13

0.641 76.92
65.63

0.165 75.64
59.38

0.176 59.85
54.13

0.606 24.36
18.75

0.602 67.72
62.75

0.522

Age at the interview
  ≤60 years
  >60 years

73.44
87.90

0.049* 60.94
54.84

0.431 78.12
73.39

0.466 73.44
72.58

0.929 58.37
59.13

0.932 25.00
22.58

0.777 71.06
64.71

0.300

Formal education
  Up to 8 years
  Over 8 years

79.81
86.90

0.318 58.65
54.76

0.599 76.92
72.62

0.488 75.96
69.05

0.450 57.69
60.33

0.753 23.08
23.81

0.928 66.85
66.90

0.992

Ethnicity
  White
  Black and Brown skinned

81.03
86.11

0.486 56.90
56.94

0.995 75.00
75.00

1.000 75.00
69.44

0.553 64.38
50.00

0.089 25.86
19.44

0.439 66.90
66.83

0.992

Marital status
  With a spouse
  Without a spouse

80.00
87.50

0.300 52.00
65.00

0.082 73.00
77.50

0.488 70.00
77.50

0.416 61.32
55.00

0.469 24.00
20.00

0.631 64.24
70.15

0.334

Clinical Stage
  III
  IV

81.25
83.33

0.825 71.88
53.85

0.061 81.25
73.72

0.358 93.75
68.59

0.034* 66.87
57.23

0.383 25.00
23.08

0.858 71.13
66.00

0.509

Site
  Tongue
  GIngival margin

87.07
76.39

0.139 62.93
47.22

0.033* 77.59
70.83

0.285 79.39
72.50

0.068 60.90
55.61

0.537 24.14
22.22

0.818 63.41
72.44

0.128

Time of surgery/interview
  ≤2 years
  >2 years

76.00
90.91

0.032* 52.00
62.50

0.150 73.00
77.27

0.489 64.00
82.95

0.034* 60.00
57.59

0.773 28.00
18.18

0.222 61.52
72.95

0.046*

Reconstruction
  Myocutaneous flap/no
  Free flap

82.81
75.00

0.287 51.56
59.62

0.580 67.19
75.00

0.119** 70.31
69.23

0.696 54.13
53.92

0.334 25.00
23.08

0.958 69.00
64.31

0.823

TABLE 3 - CONTINUED AVERAGE FROM THE SCORES OF THE UW-QOL QUESTIONNAIRE DOMAINS, BY CLINICAL AND 
DEMOGRAPHIC VARIABLES OF PATIENTS WITH ADVANCED MALIGNANT NEOPLASMS IN THE ORAL CAVITY

Variable Shoulder Taste Saliva Mood Anxiety Composite score
Average P value Average P value Average P value Average P value Average P value Average P value

Gender
  Men
  Female

80.33
87.50

0.497 75.23
54.00

0.102 52.03
28.88

0.073 67.95
56.25

0.330 74.46
62.63

0.348 66.00
57.54

0.142

Age at the interview
  ≤60 years
  >60 years

85.44
79.55

0.482 75.06
69.84

0.617 58.25
42.84

0.134 70.31
63.71

0.489 75.13
71.06

0.686 67.04
63.28

0.413

Formal education
  Up to 8 years
  Over 8 years

82.08
80.90

0.884 79.50
61.86

0.071 53.73
41.10

0.199 66.35
65.48

0.924 75.73
68.38

0.441 66.12
62.62

0.426

Ethnicity
  White
  Black and Brown skinned

81.59
81.50

0.992 68.93
75.94

0.490 51.59
42.44

0.336 68.10
62.50

0.547 73.66
70.50

0.747 65.74
62.65

0.492

Marital status
  With a spouse
  Without a spouse

76.00
90.00

0.075 74.68
68.30

0.530 38.48
58.25

0.045* 61.0
72.50

0.208 72.12
71.75

0.970 62.20
67.47

0.248

Clinical Stage
  III
  IV

83.38
81.18

0.836 70.75
71.79

0.937 49.88
47.72

0.870 78.13
63.46

0.220 79.25
71.05

0.516 71.04
63.23

0.176

Site
  Tongue
  GIngival margin

79.31
85.17

0.473 74.72
66.61

0.424 57.31
33.22

0.014* 66.38
65.28

0.906 73.69
70.44

0.740 67.20
60.31

0.121

Time of surgery/interview
  ≤2 years
  >2 years

75.96
87.91

0.129 60.00
84.82

0.009* 49.16
46.86

0.816 59.00
73.86

0.097 61.48
84.91

0.011* 60.01
69.73

0.023*

Reconstruction
  Myocutaneous flap/no
  Free flap

81.50
79.46

0.932 77.78
74.38

0.393 51.72
51.16

0.632 68.06
67.96

0.860 72.33
64.31

0.472 67.95
63.06

0.464

*Corresponds to values with clinical significance (a difference of 7 points in score and p< 0.05).
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domain (p=0.045) and clinically associated with the 
appearance and shoulder domains. Patients in clin-
ical stage III presented better clinical scores than 
those in stage IV, showing statistical significance in 
the field of recreation (p=0.034). Patients with over 
two years of difference between the time of the in-
terview and the time of the surgery presented bet-
ter quality of life scores than those with less than 2 
years of difference, with statistical significance for 
the domains of pain (p=0.032), recreation (p=0.034), 
speech (p=0.046), taste (p=0.009), anxiety (p=0.011), 
and composite score (p=0.023). The average from the 
scores of the UW-QOL questionnaire domains, by 
clinical and demographic variables of patients with 
advanced malignant neoplasms in the oral cavity, can 
be found in Table 3.

The only variable of the composite quality of life 
score included in the linear regression model was 
time between surgery and interview, with those with 
under two years presenting a lower composite score 
(coefficient of -9.73, 95% CI -18.016 -1.435, p=0.023). 
The model expressed a score of 9% for quality of life 
in that population (r2=0.091).

DISCUSSION

Advanced malignant neoplasms of the head and 
neck and its extensive treatments, associated with 
adjuvant radiotherapy, may result in significant dys-
function, such as in chewing, swallowing and speech. 
Our results show that these individuals have an epi-
demiological profile similar to those present in other 
Brazilian studies.6 The average age of the population 
studied was over 50 years, and most individuals were 
men, with low levels of formal education, white, who 
lived with their spouses, presented clinical stage lev-
el IV, and underwent radiotherapy.

Still regarding the studies by Vartanian and Kow-
alski6, advanced stage patients, with over 5 years of 
survival, reported good quality of life, a result com-
patible with the one found in this study. Patients 
with survival over 12 months who took the question-
naire presented higher scores. This finding can be 
due to a greater time to adapt to the repercussions 
of treatment.

Studies with positive results for quality of life in pa-
tients who underwent mandible reconstruction with 
fibula were conducted in patients with benign disease, 
for which treatment required resection with less dam-
age to the soft tissues3, unlike the cases in this study.

As for the global parts of the questionnaire, 47.2% 
of patients considered their quality of life to be good 
overall, and 57.8% considered their health to be the 
same or better than it was before the treatment. 
These results differ from those found by Vartanian 
and Kowalski6, in which 59.3% of the patients con-
sidered their quality of life to be from good to excel-
lent ,and 74.0% to be the same or better. This study 
included a broader variety of sites and stages of the 
disease, which might have affected the results.

As for the comparative questions, it was found 
that quality of life was the same (31.9%) when com-
pared to a time prior to the disease or slightly better 
(38.3%) after the treatment. In general, patients con-
sidered their quality of life to be from average (23.4%) 
to good (48.9%).

There is no data indicating if cultural aspects 
influenced these results. However, according to 
Vartanian and Kowalski6, patients from developing 
countries and with difficult access to healthcare are 
usually more grateful to doctors and try not to disap-
point them, despite the assured confidentiality. That 
might explain the high level of satisfaction present in 
the global questions.

This study followed the guidelines of Weymuller 
et al.7 for researches in a single institution, with the 
recommendation of cross-sectional studies in which 
the survivors can be assessed in a single application 
of the questionnaire and also in a cohort that rep-
resents the majority of cases in the institution.

During the screening of eligible cases, out of 
the total 183 oral cancer patients, 47 were alive af-
ter less than five years. In a similar study8. it was 
found that even with surgical treatment and ad-
juvant radiotherapy, only the minority of patients 
were cured and less than 30% survived after five 
years. It was not possible to include more patients, 
which might have had a negative influence on the 
results. However, a small number was also reported 
in an American retrospective study over 25 years 
that found only 26 patients alive, out of which only 
26 could be assessed.9

No link was found between any of the UW-QOL 
domains and the type of reconstruction undergone 
by the advanced oral cancer patients, contrary to 
what was initially expected. The impossibility of 
bone reconstruction generates the greater function-
al and aesthetic defect. The sample size might have 
affected these results, a difficulty also reported by 
similar studies.9
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According to the findings of Vartanian and Kowals-
ki10, patients under 60 years old reported worse scores 
and increased complaints about pain when compared 
to those younger, which was inconsistent to the find-
ing of another Spanish study, in which individuals un-
der 60 years old had better results in the early stages 
group of patients.11 Stage III individuals showed better 
scores than those in stage IV, in line with the findings 
of the same study by López-Jornet et al.11 In the recre-
ation domain, stage IV patients presented greater dif-
ficulties in leaving the house and having contact due to 
greater aesthetic-functional sequelae. 

In view of the results discussed, it is evident 
that the incorporation of quality of life analysis in 
clinical practice is of great relevance, for it allows 
for the assessment of treatments and its sequelae. 
Its adoption in everyday practice and the presence 
of a qualified and cohesive multidisciplinary team 
allows for the thorough care of patients and their 
family. Furthermore, the knowledge of the most 
affected domains makes t possible to have a prop-
er approach to the needs of the patients, allowing 
them a better quality of life.

The fact that the study was conducted using a 
homogeneous population from a single institution 
with data collected by a single researcher increases 

its internal validity since it minimizes selection and 
measurement biases of both outcome and indepen-
dent variables. However, due to the characteristics 
previously mentioned, the applicability of these data 
in other populations with a different profile is argu-
able. Nonetheless, our results were similar to those 
found in literature.12

A limitation of the cross-sectional study is its use 
of the surviving population, for its results may not be 
representative of the entire population subject to the 
treatment. Even though the measurement of quality 
of life after the treatment can be considered limiting, 
for these individuals could present a lower score at 
the moment of diagnosis, the author who validated 
the questionnaire affirms that this is the best way to 
apply it in cross-sectional studies.7 

In conclusion, there was no statistically signifi-
cant difference among domains of quality of life be-
tween both groups studied (with bone reconstruction 
versus without bone reconstruction). Patients inter-
viewed at least two years after the treatment pre-
sented higher scores on quality of life. Our results 
were able to describe general aspects of quality of 
life in this population, which can be used to plan and 
assess strategies used in patients who undergo oral 
cancer treatment.

RESUMO

INTRODUÇÃO: As neoplasias malignas de cabeça e pescoço, pela própria localização anatômica, podem acarretar alterações significati-
vas em funções vitais relacionadas à alimentação, comunicação e interação social dos indivíduos afetados. 
OBJETIVO: Analisar a qualidade de vida dos pacientes com neoplasias malignas avançadas de cavidade oral, submetidos a operações 
radicais com intenção curativa. 
MATERIAL E MÉTODOS: 47 pacientes portadores de carcinoma espinocelular de cavidade oral, em estádios III e IV, foram submetidos 
ao tratamento cirúrgico com mandibulectomia segmentar e radioterapia complementar. Os pacientes foram submetidos ao teste de 
qualidade de vida após o tempo mínimo de seis meses do tratamento cirúrgico. 
RESULTADOS: Dos 183 pacientes, com apenas 47 (25,7%) foi possível a realização da entrevista, compondo estes a amostra para o estu-
do. A maioria dos pacientes do grupo selecionado era do sexo masculino, total de 39 homens (82,9%). A idade média foi de 64,4 anos. A 
maioria dos pacientes apresentava estadiamento clínico IV (83%), sendo submetidos à radioterapia adjuvante (95,4%). A média do es-
core obtido após a avaliação dos questionários foi de 64,6. Os piores escores foram encontrados nos quesitos deglutição e mastigação. 
CONCLUSÃO: Não houve diferenças estatisticamente significativas nos domínios de qualidade de vida entre os dois grupos estudados 
(com reconstrução óssea versus sem reconstrução óssea). Pacientes entrevistados dois anos ou mais após o tratamento apresentaram 
escores superiores (p=0,02).
PALAVRAS-CHAVE: Qualidade de vida. Neoplasias bucais. Reconstrução mandibular. Carcinoma de células escamosas. Transplante ós-
seo. Osteotomia mandibular.
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Analysis of survival in patients with brain metastases 
treated surgically: Impact of age, gender, oncologic 
status, chemotherapy, radiotherapy, number and 
localization of lesions, and primary cancer site
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SUMMARY

OBJECTIVE: To evaluate the survival of patients with brain metastases treated surgically according to the potentially involved factors. 
METHODS: 71 patients treated surgically were analyzed with the diagnosis of brain metastases during the period from January 2011 to 
November 2014, totaling 47 months of follow-up. The Kaplan-Meier curve method was used for survival analysis. Results: We evalu-
ated 71 patients with brain metastases treated surgically, 44 female and 27 male, mean age of 60.1 years. According to the Karnofsky 
scale, 44 patients were classified with Karnofsky greater than or equal to 70 and 27 patients with Karnofsky inferior to 70. Lung was 
the primary site most commonly found. Death occurred in twenty patients (28%), and lung tumors were responsible for the most 
deaths. Twelve patients had supra and infratentorial metastases, fifty-nine only had supratentorial lesions, and lesions were multiple 
in twenty-eight patients and single in forty-three. Thirty patients were also treated with chemotherapy, eighteen with chemotherapy 
and radiation therapy, while only three received just radiotherapy. Survival analysis by Kaplan-Meier curve showed no statistical 
significance regarding age, histological type, location, Karnofsky, chemotherapy, and radiotherapy. There was statistical significance 
regarding gender. 
CONCLUSION: The factors analyzed did not change survival rates, except for gender. This fact may probably be explained due to the 
systemic and diffuse behavior of cancer.
KEYWORDS: Neoplasm metastasis. Survival analysis. Neoplasms. Prognosis.
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ORIGINAL ARTICLE

INTRODUCTION

Brain metastases are the most common type of in-
tracranial tumors in adults, accounting for more than 
half of all cases. Typically, they are related to cancer 
stage but can also be the first manifestation of an undi-
agnosed malignancy. Brain metastases occur in 10 to 

30% of adults with disseminated tumors1-15. The pres-
ence of brain metastases implies an adverse shift in 
the course of the primary systemic disease due to its 
impact on survival and quality of life and to the devel-
opment of potentially disabling symptoms1-10.
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Surgical resection of brain metastases is often 
indicated for the local control of cancer and may 
have impacts on the symptoms and course of the dis-
ease10-15.  Considering the importance of brain me-
tastases and their impact on morbidity and mortality 
in patients with cancer, this study was designed to 
evaluate the survival of patients with brain metasta-
ses treated surgically and elucidate potential factors 
involved in progression.

METHODS

The study sample consisted of patients with cere-
bral metastasis consecutively admitted to Public Ser-
vant’s Hospital of the State of São Paulo (HSPE) from 
January 2011 to November 2014. Patients enrolled in 
the study were then followed during treatment.

The study was observational and retrospective; all 
patients who received surgical treatment for a diag-
nosis of brain metastases during the period of inter-
est were analyzed.

Inclusion criteria
Patients undergoing surgery as the first treat-

ment strategy for brain metastases from systemic 
tumors were eligible for inclusion. 

 
Criteria for surgery
Criteria used to indicate surgery for brain metas-

tases were: in patients with single lesions, the pres-
ence of symptoms or lesion size >2 cm; in patients 
with multiple lesions, the presence of symptoms and 
larger lesions. Patients in palliative care and/or with 
very low functional status (Karnofsky score <40) 
were not considered candidates for surgery.

Survival analysis
Survival time was extracted from the HSPE reg-

istry of patient data. In questionable cases or when 
information was not available in the registry, direct 
telephone contact with family members was estab-
lished.

Analyzed factors
The factors considered potentially related to sur-

vival were age, gender, histology, Karnofsky score, 
preoperative location (supratentorial versus infra-
tentorial), number of lesions (single versus multiple), 
and adjuvant chemotherapy and radiotherapy (RT).

For the analysis of survival in relation to a gener-

al condition, patients were divided into two groups 
based on Karnofsky score (<70 and ≥ 70).

Statistical analysis
Numerical data were presented as a mean and 

standard deviation. Relative frequencies were de-
scribed as percentages. Kaplan–Meier curves were 
plotted for evaluation of survival, and the log-rank 
test was used for univariate analysis. Multivariate 
analysis was performed with Cox regression. The 
level of significance was set at p<0.05. All analyses 
were carried out in SPSS 20.0.

RESULTS
Demographic data

We evaluated 71 patients (44 female and 27 male), 
with a mean age of 60.1 ± 10.2 years (range, 40 to 85 
years). The mean age was 58.8 ± 9.8 years for women 
and 62.2 ± 11.9 years for men, with no significant dif-
ference between both groups.

Clinical status
Regarding functional status, 44 patients were as-

signed a Karnofsky score greater than or equal to 70 
(62%), while 27 patients had a Karnofsky score below 
70 (38%).

Primary site of the tumor
The most common primary site for cancer was 

the lung (n = 29), followed by breast (n = 24), kidney 
(n = 5), colon (n = 2), bladder (n = 2), and parotid gland 
(n = 2). There was one case each of melanoma, liv-
er, laryngeal, thyroid, ovarian, and prostate cancers, 
and one cancer of unknown primary site (Figure 1).

FIGURE 1. TUMOR TYPES.
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Follow-up 

The mean length of follow-up was 30.5 ± 13.62 
months (range, 1 to 47 months).

Mortality
At the end of the follow-up, 20 patients had died 

(28%). Lung tumors accounted for most deaths (n = 
11), followed by breast (n = 3) and kidney tumors (n = 
3). One parotid tumor, one prostate tumor, and one 
cancer of unknown primary site were responsible for 
the other three deaths.

Site and number of lesions
Twelve patients had both supra- and infratentori-

al metastases (17%); the remaining 59 (83%) had su-
pratentorial lesions only. No patients presented ex-
clusively infratentorial lesions. Lesions were isolated 
in 43 patients (60.6%) and multiple in 28 (39.4%).

Adjuvant treatment

Thirteen patients received adjuvant chemothera-
py alone, 18 received both chemotherapy and radio-
therapy, and four received radiotherapy alone. 

UNIVARIATE ANALYSIS (TABLE 1)
Survival × Age

Patients were divided into two groups: < 60 years 
(n = 37) and ≥ 60 years (n = 34). The average survival 
after diagnosis of brain metastases was 18.9 months 
in patients aged < 60 years and 14.8 months in those 
aged ≥ 60. This difference was not statistically signif-
icant (p = 0.16).

Survival × Gender
The average survival after diagnosis of brain me-

tastases was 19.2 months in women and 12.9 in men, 
a statistically significant difference (p = 0.008) (Fig-
ure 2).

Survival × Karnofsky score
Patients were divided into two groups: Karnofsky 

score < 70 (n = 27) and ≥ 70 (n = 44). The mean sur-
vival after diagnosis of brain metastasis was 13.44 
months in patients with a Karnofsky score < 70 and 
18.34 months in those with a score ≥ 70. The differ-
ence was not statistically significant (p = 0.84).

Survival × Chemotherapy
Median survival after diagnosis was 14.36 months 

in patients who underwent chemotherapy (n = 31) 
and 18.62 months in those who did not (n = 40). The 
difference was not significant (p = 0.18).

Survival × Radiotherapy
Median survival after diagnosis was 14.57 months 

in patients who received radiotherapy (n = 22) and 
17.75 months in those who did not (n = 49). Again, the 
difference was not significant (p = 0.14).

Survival × Number of lesions
Mean survival after diagnosis of intracranial me-

tastasis was 16.85 months in patients with multiple 
metastases (n = 29) and 16.76 months in those with 
single metastasis (n = 42). There was no statistical 
significance (p = 0.91).

Survival × Lesion site
Mean survival after diagnosis of metastasis was 

TABLE 1. SURVIVAL ACCORDING TO ANALYZED 
PARAMETER. 
Parameter Subgroup Number of 

patients
Survival 
(months)

p

Age < 60 37 18.9 >0.05
= or > 60 34 14.8

Gender Female 44 19.2 <0.05*
Male 27 12.9

Karnofsky <70 27 13.4 >0.05
= or > 70 44 18.3

Chemotherapy Yes 30 14.3 >0.05
No 41 18.6

Radiotherapy Yes 22 14.5 >0.05
No 49 17.7

Number of 
lesions

Single 42 16.7 >0.05

Multiple 29 16.8

Lesion site Supraten-
torial

59 19.9 >0.05

Supra and 
infratentorial

12 16.1

Tumor site Lung 29 17.7 >0.05
Breast 24 18.6
Other 18 12.2

*: statistically significant when p< 0.05.



ANALYSIS OF SURVIVAL IN PATIENTS WITH BRAIN METASTASES TREATED SURGICALLY: IMPACT OF AGE, GENDER, ONCOLOGIC STATUS...

REV ASSOC MED BRAS 2018; 64(8):717-722 720

19.9 months in patients with supratentorial metas-
tases (n = 59) and 16.15 months in patients with both 
supratentorial and infratentorial lesions (n = 12). The 
difference was not significant (p = 0.44).

Survival × Primary cancer site
Median survival after diagnosis of brain metasta-

ses was 17.7 months in patients with lung cancer (n 
= 29), 18.6 months in patients with breast cancer (n = 
24), and 12.2 months in patients with other primary 
sites (n = 18). The differences were not significant (p 
= 0.34).

Multivariate analysis
Multivariate analysis confirmed the results of 

the univariate analysis. The only variable with a 
significant impact on the survival curve was gender 
(p=0.02).

DISCUSSION

In adults, the primary tumors most often respon-
sible for brain metastases are lung, breast, kidney, 
colorectal, and melanoma1,4. Nevertheless, up to 10% 
of metastases have an unknown primary source2,3.

Metastatic tumors are a heterogeneous group 
with potentially varied treatment responses and sur-
vival rates. However, the presence of brain metasta-
sis is understood to be indicative of poor prognosis 
and is considered the end stage of systemic malig-
nancy. This is true not only because of the impact of 
such metastases on the central nervous system and 
their potentially disabling symptoms but also due 

to a change in the biological behavior of the tumor, 
suggesting an aggressive state of invasiveness and 
spread, including a higher risk of metastases to oth-
er organs1-10.

Thus, it is important to consider various factors 
affecting the prognosis of these patients prior to ther-
apeutic decision making1-14. A review showed that 
the benefit of surgical resection is to increase local 
recurrence-free time, with no impact on the dura-
tion of survival compared to non-surgical treatment. 
Previous studies have shown four factors associated 
with improved survival: Karnofsky score of 70 or 
higher, primary tumor type, age < 60 years, and me-
tastasis limited to the brain. Patients with all favor-
able characteristics might have a survival prognosis 
of 200 days in 52% of cases, whereas those without 
any of the favorable factors had an expected survival 
of 1.8 months1-8.

Neurosurgical resection of such lesions is associ-
ated with a mean survival of 11 months (range, 6 to 16 
months) and 1-year survival in 42% of patients (range, 
22 to 63%). Additionally, Patchell et al.2 reported a 
median survival of 16 months after surgery and RT 
compared to only 6 months after RT alone7-10. How-
ever, proper selection of candidates for surgical re-
section is crucial. Some factors have been proposed 
as criteria for a surgical indication: imaging pattern 
(number, size, and site of lesions), histological type, 
radiosensitivity, and, especially, the stage of system-
ic disease10-15.

In our sample, lung and breast cancers were 
those most commonly implicated in the pathogene-
sis of metastatic tumors. This is consistent with the 
current literature1-13.

INFERENCES

Our study revealed that survival after surgical re-
section of brain metastases is highly variable, with 
an average of 16.6 months, ranging from less than 
1 month to 46 months. Upon comparing survival 
curves according to the potential factors involved, 
the only variable associated with a significant differ-
ence was patient gender. None of the other factors 
(age, Karnofsky score, chemotherapy, radiotherapy, 
number of lesions, lesion location, and primary site) 
were associated with a difference in survival.

However, comparison of survival in patients with 
Karnofsky < 70 (18.34 months) versus > 70 (13.44 
months) shows that the survival rate was higher in 

FIGURE 2. SURVIVAL BY GENDER.
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patients with a better clinical condition. Similarly, 
comparison of survival among patients aged < 60 
years (18.4 months) versus those aged > 60 (14.8 
months) shows that the survival rate was higher in 
younger patients. These findings suggest that pa-
tients with a better clinical condition at baseline also 
have a better prognosis, which may have clinical, but 
not statistical, significance.

In our sample, all patients with infratentorial 
lesions had supratentorial tumors as well. Overall, 
patients with infratentorial lesions had worse sur-
vival than those with supratentorial lesions, but the 
difference was not significant. These findings may 
suggest infratentorial tumors are associated with 
greater odds of multiple lesions, hydrocephalus, 
and increased risk of intracranial hypertension and 
death.

We did not disclose any significant impact of pri-
mary tumor site on survival time. This clearly sug-
gests that, although primary tumors may behave 
differently due to distinct biological features in their 
original target organs, all share a similar aggressive-
ness curve once they become emboligenic and met-
astatic.

Predictably, the resection of brain metastases 
can treat brain diseases but does not alter the pro-
gression of the disease outside the nervous system. 
Failure to identify factors associated with prognosis 
suggests that the extent of the primary disease has a 
greater impact on survival than the assessed factors. 
Thus, resection of cerebral metastases may change 
acute survival curves due to the control of intracra-
nial hypertension and improve quality of life by re-
moving symptomatic masses. Nevertheless, system-
ic disease progression will be the determinant death 
cause. In other words, a patient with brain metasta-
ses should not die because of brain lesions if properly 
treated but will probably die as a result of the natural 
course of cancer itself.

The identification of gender as a factor related 
to survival probably reflects intrinsic differences 
between genders, such as hormonal aspects, the 
prevalence of specific cancers, and habits related 
to risk factors, such as smoking, alcoholism, and 
delay in diagnosis and initiation of cancer treat-
ment. However, as these factors were not specif-
ically studied, we can only conjecture as to their 
potential role.

Although our study is not comparative, the overall 
survival of the patients (16.6 months) suggests that 

neurosurgical resection of brain metastasis should 
continue to be performed.

LIMITATIONS

Interpretation of our results is limited by the 
retrospective nature of the study, nonrandom-
ized design, and analysis restricted to surgical 
patients, which introduces selection bias. Data 
collection and analysis biases are also a concern. 
Another relevant limitation of our study was the 
small number of patients who received adjuvant 
therapy (13 receiving chemotherapy alone, four re-
ceiving RT alone, and 18 receiving both RT and che-
motherapy). Although we do not know the precise 
reasons for this low adherence to adjuvant thera-
py, we believe it is due to loss of adequate oncology 
follow-up and, mainly, the unavailability of time-
ly adjuvant treatment within the Brazilian public 
health care system.

Our study did not include an evaluation of surgi-
cal complications, which may impair but not inval-
idate our findings. Additionally, scales of postoper-
ative life quality were not applied or described. We 
understand that life quality is as important as surviv-
al. However, our analyses were restricted to survival.

The lack of statistical significance may be ex-
plained by the fact that the analyzed factors do not 
capture the systemic nature of malignancy. Systemic 
disease may actually have as much or more impact 
on survival as cerebral metastatic disease.

CONCLUSION

Patients with cerebral metastases have approxi-
mately 16 months of survival after surgery. Survival 
is mainly defined by the systemic status of the dis-
ease and thus, except for gender, no evaluated vari-
able impacted in survival curves.
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RESUMO

OBJETIVO: Avaliar a sobrevivência de pacientes com metástases cerebrais tratados cirurgicamente de acordo com os fatores potencial-
mente envolvidos. Métodos: 71 pacientes tratados cirurgicamente foram analisados ​​com o diagnóstico de metástases cerebrais durante 
o período de janeiro de 2011 a novembro de 2014, totalizando 47 meses de seguimento. A curva de Kaplan-Meier foi utilizada para 
análise de sobrevivência. Resultados: Avaliamos 71 pacientes com metástases cerebrais atendidas cirurgicamente, 44 do sexo feminino 
e 27 do sexo masculino, idade média de 60,1 anos. De acordo com a escala de Karnofsky, 44 pacientes foram classificados com Karn-
ofsky maior ou igual a 70 e 27 pacientes com Karnofsky com menos de 70. O pulmão era o local mais comum. A morte ocorreu em 20 
pacientes (28%) e os tumores pulmonares são responsáveis ​​pela maioria das mortes. Doze pacientes apresentavam metástases supra 
e infratentoriais, 59 apresentavam apenas lesões supratentoriais, e as lesões eram múltiplas em 28 pacientes e isoladas em 43. Trinta 
pacientes também foram tratados com quimioterapia, 18 foram tratados com quimioterapia e radioterapia, enquanto que apenas três 
receberam apenas radioterapia. A análise de sobrevivência pela curva de Kaplan-Meier não mostrou significância estatística de acor-
do com a idade, tipo histológico, localização, Karnofsky, quimioterapia e radioterapia. Houve significância estatística em relação ao 
gênero. Conclusão: Os fatores analisados ​​não alteraram a sobrevivência, exceto o gênero. Este fato provavelmente pode ser explicado 
devido ao comportamento sistêmico e difuso do câncer.
PALAVRAS-CHAVE: Metástase neoplásica. Análise de sobrevida. Neoplasias. Prognóstico.
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SUMMARY

AIM: To describe the incidence, diagnosis, and management of systemic arterial hypertension related to renal artery stenosis in patients 
with Williams-Beuren syndrome.
METHODS: Sixty-five patients with Williams-Beuren syndrome were evaluated for hypertension. Enrolled patients underwent Doppler 
sonography of the renal arteries and Doppler echocardiography. Those with Doppler sonography-detected lesions or with normal 
Doppler sonography but severe hypertension underwent computed tomography or gadolinium-enhanced magnetic resonance an-
giography of the aorta and renal vessels. Patients needing vascular therapeutic intervention underwent conventional angiography.
RESULTS: Systemic arterial hypertension was diagnosed in 21/65 patients with Williams-Beuren syndrome (32%; 13 male) with a mean 
age of 13.9 years (5mo-20yrs). In 8/21 patients renovascular hypertension was detected. Angioplasty was unsuccessful in five patients 
with renal artery stenosis, requiring additional treatment. Doppler echocardiography showed cardiac abnormalities in 16/21 (76%) 
hypertensive patients.
CONCLUSION: Cardiac abnormalities and hypertension in patients with Williams-Beuren syndrome are common. Thus, thorough eval-
uation and follow-up are necessary to reduce cardiovascular risks and mortality of these patients
KEYWORDS: children, hypertension, renal artery stenosis, Williams-Beuren syndrome 
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ORIGINAL ARTICLE

INTRODUCTION
Williams-Beuren syndrome (WBS) is a genetic 

disorder characterized by facial dysmorphisms, con-
genital heart defects, growth retardation, infantile 
hypercalcemia, renal and vascular abnormalities, 
and intellectual disability1. Clinical diagnosis is usu-
ally performed during childhood when the typical 
facial changes and cognitive profile become more 

apparent1 (Figure 1). Genetic confirmation can be 
carried out using FISH2 (fluorescence in situ hybrid-
ization) or MLPA3 (multiplex ligation-dependent probe 
amplification), or microarray tests for identification 
of the causal microdeletion at 7q11.23. Urinary tract 
system abnormalities in WBS have been described in 
approximately 18% of patients4,5,6 and include renal 

https://orcid.org/0000-0002-5967-964X
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ectopia, hydronephrosis, renal agenesis or hypopla-
sia, vesicoureteral reflux, and voiding dysfunction. 
Nephrocalcinosis, proteinuria, and chronic renal fail-
ure have also been reported in some cases series4,5,6

Cardiovascular abnormalities are also quite com-
mon in patients with WBS and have been observed in 
more than 80% of cases7,8. Supravalvular aortic steno-
sis (SVAS) is the most frequent abnormality, with an 
estimated incidence of 64%(9,10). Systemic arterial ab-
normalities include localized or diffuse narrowing of 
the thoracic or abdominal aorta, coronary, renal and 
other visceral arteries11,12. According to Lacolley et al.13 
vascular injury in patients with WBS may be associat-
ed with reduced elastin synthesis and increased prolif-
eration of vascular smooth muscle cells.

Arterial hypertension arterial (SAH) is also ob-
served with high prevalence in WBS14. In a minority 
of patients, renal artery stenosis, diffuse narrowing 
of the aorta, aortic coarctation or a combination of 
these abnormalities have been implicated4,5. Renal 
artery stenosis is usually found at the origin of the 
renal arteries7 (Figure 2). Nonetheless, there are few 
reports about the origin and management of SAH in 
WBS, and the diagnosis is often not made. 

This study aimed to describe the incidence of hy-
pertension among 65 patients with WBS, as well as 
the diagnosis and management of hypertension due 
to renovascular or aortic stenosis.

METHODS

Sixty-five patients who were being treated from 
1993 to 2010 at the Pediatric Nephrology and Genet-
ics Units at the Institute of Children, Hospital das 

Clínicas of the Faculty of Medicine of the University 
of São Paulo were included in this study. All patients 
were diagnosed with WBS based on clinical findings 
and had the presence of the 7q11.23 microdeletion 
confirmed by the FISH (2) or MLPA test (with a spe-
cific kit for WBS) (3).  

Patients with blood pressure (BP) values ​​at or 
above the 95th percentile for age, gender, and height 
confirmed on 3 different occasions15 were includ-
ed in the study and followed prospectively. Clinical 
and laboratory parameters such as the age of onset 
of hypertension, associated symptoms, baseline BP, 
fundus examination, microalbuminuria/creatinine16 

and calcium/creatinine ratio17 in spot urine samples, 
estimated creatinine clearance18, and serum ionized 
calcium were evaluated.

 All enrolled patients were initially investigated by 
Doppler echocardiography(DE) and renal ultrasound 
(RU) with color-flow Doppler  sonography of the re-
nal arteries (DS). Those with findings of renal artery 
stenosis19 or hypertension stage II15 with a normal 
DS underwent computed tomographic angiography 
(CTA)(20) and/or gadolinium-enhanced magnetic reso-
nance angiography (MRA) of the aorta and renal ves-
sels21. Patients with unclear diagnosis by CTA and/or 
MRA or who required vascular therapeutic interven-
tion (angioplasty) underwent conventional angiogra-
phy (CA).

RESULTS 

Of the 65 patients with WBS included in this 
study, 21 (32%; mean age of 13.9 years, range: 5 
months to 20 years, 13 males) had hypertension and 

FIGURE 2: Digital subtraction angiography demonstrates 
discreet stenosis of the abdominal aorta anda severe stenosis 
of the left and right renal arteries. Also note several collateral 
arteries from the aorta on the left side

FIGURE 1: 
Female patient, 
at age 9y4m, 
with facial 
characteristics 
of WBS: peri-
orbital fullness, 
short nose, 
malar hypo-
plasia, long 
philtrum, and 
thick lips.
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were submitted to further imaging studies. In this 
group, the mean age at WBS diagnosis was 5.2 years 
(ranging from 8 months to 12 years). All patients 
were asymptomatic, and hypertension was detected 
by active investigation during routine medical visits.

The evaluation of the renal arteries by DS was 
normal in 12/21 patients. Of these, five patients did 
not undergo a CTA or MRA scan because of a low 
clinical suspicion of hypertension due to renovascu-
lar or aortic stenosis. In these five patients, BP was 
adequately controlled with one or two medications, 
and none had secondary involvement of target organs 
during follow-up. Of the 12 patients with normal DS 
results, seven had persistent severe hypertension 
and were therefore submitted to further testing. 
Two of them had findings consistent with SAH as-
sociated with vascular stenosis, as detected by CTA 
and conventional arteriography (one had abdominal 
aorta narrowing, and the other had right renal artery 
stenosis), indicating that DS resulted in false nega-
tive results for these patients. The remaining five pa-
tients had normal CTA results.

Nine patients with DS suggesting renal artery ste-
nosis were also submitted to CTA or MRA, and only 
six patients had vascular lesions confirmed by one of 
these methods. In three patients, the DS yielded false 
positive results. Of the 21 hypertensive patients, 16 
underwent DS followed by complementary renal and 
aortic vascular investigation with CTA or MRA. The 
DS showed discordant results when compared with 
CTA or MRA in five of those patients (31%).

Hypertension associated with renal or aortic le-
sions was confirmed in 8/21 patients (Table 1), cor-
responding to 12% of the cases of WBS and 38% of 
patients with arterial hypertension. Renal artery 
stenosis was detected in six patients (28.6%), aortic 
coarctation in one patient, and diffuse narrowing of 
the aorta in another one. One patient with renal ar-
tery stenosis also had aortic stenosis. 

Percutaneous transluminal balloon angioplasty 
was performed in five patients with renal artery ste-
nosis, and it was unilateral in two and bilateral in 
three patients. In one patient with bilateral steno-
sis, a stent was placed in the renal arteries. All four 
patients who underwent angioplasty had treatment 
failure, and two of them required surgical inter-
vention for stenosis correction. An aortorenal graft 
was performed in one patient. For another patient 
who had stenosis of both renal arteries and of the 
aorta, an iliac renal graft, as well as a graft of the 
descending aorta to the infrarenal abdominal aorta, 
were inserted. Two patients who did not undergo 
surgical intervention continued with conservative 
treatment with antihypertensive medications (am-
lodipine, carvedilol, hydralazine, and diuretic). Two 
patients with lesions of the aorta underwent surgi-
cal correction. 

All patients underwent DE at the initial exam-
ination, and the alterations found are described in 
Table 2. SVAS was the most prevalent malforma-
tion (46%). Two patients underwent surgical cor-
rection of SVAS and had mitral valve regurgitation, 
eccentric left ventricular hypertrophy, and left ven-
tricular systolic dysfunction. Three patients with 
mitral valve prolapse also had eccentric left ven-
tricular hypertrophy and left ventricular systolic 
dysfunction.

Hypercalciuria was found in four patients, and 
hypercalcemia was diagnosed in one patient. Esti-
mated creatinine clearance and albuminuria at the 
beginning of the study are shown in Table 3. One pa-
tient had hypertension after clinically presenting he-
molytic uremic syndrome. Unilateral pyelocalyceal 
dilatation was observed in 2/21 patients submitted to 
renal sonography. 

In this series, three patients died during follow-up 
due to heart failure: one patient with surgically cor-
rected SVAS, one with both bilateral renal artery and 
aortic stenosis who had been submitted to angio-
plasty and iliac-renal and aortic grafts, and one with 
SVAS who died following heart transplantation. 

TABLE 1: RENAL AND AORTIC VASCULAR LESIONS IN 
8/21 PATIENTS WITH WILLIAMS-BEUREN SYNDROME 
AND SYSTEMIC ARTERIAL HYPERTENSION.

Patients Type of lesion
Renal artery stenosis 6 unilateral 2 / 

bilateral 4*
Aorta coarctation 1 thoracic
Diffuse aorta narrowing 	 1 descendent and 

abdominal
*One patient also had aortic stenosis.

TABLE 2: ECHOCARDIOGRAPHIC FEATURES IN 
THE 21 WBS PATIENTS WITH SYSTEMIC ARTERIAL 
HYPERTENSION.
Echocardiographic features n (%)
Supravalvular aortic stenosis 10 (47.6%)
Mitral valve prolapse 6 (28.6%)
Normal 5 (24%)
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DISCUSSION

WBS is a congenital multisystem disease affect-
ing the cardiovascular system, nervous system, and 
connective tissues that often involves hypertension, 
although the etiology of this symptom is not fully un-
derstood. Possible explanations include disorganiza-
tion of the elastic layer and hypertrophy of smooth 
muscle cells and collagen fibers. As a result, diffuse 
or localized progressive narrowing of the arterial wall 
leads to increased arterial stiffness and sympathetic 
activity23. The prevalence of hypertension in WBS is 
widely variable4,5,6,8,14 (5 to 70% in series including all 
ages and 5 to 46% in children). It can appear as ear-
ly as infancy, but the average age of diagnosis varies 
from 6.5 to 38 years. In the present study, the inci-
dence of hypertension was 32%, with a mean age of 
diagnosis of 13.9 years (range: 5 months to 20 years). 
As observed by other authors8, we confirmed that 
patients with WBS are initially asymptomatic for hy-
pertension, which highlights the need for health pro-
fessionals to actively measure BP in these children in 
all routine visits. 

In the present study, which included only chil-
dren and adolescents, systemic arterial hyperten-
sion associated with vascular stenosis was observed 
in 8/21 hypertensive patients (38%), which included 
renal artery stenosis (28.6%) and aortic lesions. In 
the literature; the frequency of arterial stenosis is 
variable across case series (e.g., 2 to 70%)5,8,12,14,22. 

Renal DS is usually indicated as an initial diag-
nostic method for screening of arterial stenosis. It 
is a non-invasive, relatively inexpensive test that is 
available in most centers but may have a high rate 
of technical failure (approximately 30%)24 because it 
is an operator-dependent method that also requires 
patients’ cooperation. In our study, we found a simi-

lar failure rate for DS (31%). The main difficulties are 
the detection of intra-renal and bilateral stenosis, the 
presence of obesity and the inadequate preparation 
of the patient. In WBS, psychomotor and behavioral 
disorders (agitation and anxiety) may represent addi-
tional complications1. The sensitivity and specificity 
of DS in the detection of vascular stenosis have been 
shown to be between 60 and 98% and between 62 and 
98%, respectively24;25. It should be emphasized that 
the current sample was too small, since we conduct-
ed further imaging tests only on severely hyperten-
sive patients, hindering this type of analysis.

Computed tomographic angiography or MRA 
is commonly used in patients with WBS, but these 
techniques are not always available and require se-
dation or general anesthesia in children. MRA has 
high sensitivity (64-93%) and specificity (72-97%)25,26 

but may overestimate renal arterial lesions or un-
derdiagnose intra-renal lesions. On the other hand, 
CTA requires the use of iodinated contrast and ion-
izing radiation. Most of our patients underwent 
CTA because of the limited availability of the MRA 
equipment at our unit. However, we were unable to 
establish the accuracy of these methods in our study, 
because only some of the patients who received MRA 
or CTA also underwent CA, which is considered the 
gold standard in the diagnosis of arterial stenosis21. 

Angioplasty was performed in five patients with 
stenosis of the renal artery but was unsuccessful, as 
observed by other authors26,27. Patients with aortic 
coarctation or stenosis were treated with surgical 
correction, with graft insertion in severe cases.

Other causes of hypertension such as hypercalce-
mia, renal scarring secondary to recurrent urinary in-
fections, obesity, and essential hypertension may also 
be involved in hypertension in WBS. Hypercalcemia 
is frequently described in WBS 29 and occurred tran-
siently in one patient in this study. It may manifest 
early or later in life, and patients should, therefore, 
be periodically monitored for possible calcium distur-
bances1,6,9. Broder et al.30 found a higher incidence of 
hypertension in patients with infantile hypercalcemia, 
but to date, no direct links between hypertension and 
hypercalcemia have been established. 

Congenital cardiovascular abnormalities are prev-
alent in patients with WBS and can occur in about 
75% of cases7,8. SVAS is the most prevalent disease, 
and is also present in up to 75% of cases9,14,30. Mitral 
valve prolapse, bicuspid aortic valve, and coronary 
abnormalities have also been described10,11,12. SVAS 

TABLE 3: LABORATORY FEATURES (MEAN; RANGE) IN 21 
PATIENTS WITH WBS AND ARTERIAL HYPERTENSION.  

Laboratory features Mean; range 
n

Serum ionized calcium 
Hypercalcemiaa 

1.23 (1.1-1.4) mmol/L   
1 

Urinary calcium 	    
Hypercalciuriab 

0.15 (0-0.94) mg/mg creatinine
4 

eGFRc 
CKD class II 

118.23 (68-183) ml/min/1.73m2

3 
Albuminuria 
Microalbuminuria d 

13.31 (3.55-36.79) mg/g creatinine
1 

a serum ionized calcium >1.4mmol/L ; b calcium /creatinine ratio of random spot urine 

> 0.21 mg/mg 17; c glomerular filtration rate estimated by serum creatinine18 , d albu-
min/creatinine ratio of random urine >30 mg/g     creatinine16; CKD: chronic kidney 
disease22 
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RESUMO

OBJETIVO: Descrever a incidência, o diagnóstico e o tratamento da hipertensão arterial sistêmica relacionada com estenose da artéria 
renal em pacientes com síndrome de Williams-Beuren.
MÉTODOS: Sessenta e cinco pacientes com síndrome de Williams-Beuren foram avaliados quanto à presença de hipertensão. Os pa-
cientes foram submetidos à ultrassonografia com Doppler das artérias renais e ecocardiograma Doppler. Aqueles com suspeita de 
hipertensão renovascular foram submetidos à tomografia computadorizada ou angiografia por ressonância magnética da aorta e 
vasos renais ou angiografia convencional.
RESULTADOS: A hipertensão arterial sistêmica foi diagnosticada em 21/65 pacientes com síndrome de Williams-Beuren (32%, 13 do sexo 
masculino), com idade média de 13,9 anos (5 meses-20 anos). Em 8/21 pacientes foi detectada a hipertensão renovascular. Angio-
plastia não teve sucesso em cinco pacientes com estenose da artéria renal, necessitando de tratamento adicional. O ecocardiograma 
Doppler mostrou anormalidades cardíacas em 16/21 (76%) pacientes hipertensos. 
CONCLUSÃO: As anormalidades cardíacas e hipertensão arterial em pacientes com síndrome de Williams-Beuren são muito frequentes, 
sendo necessários uma avaliação minuciosa e seguimento para diminuir o risco cardiovascular e a morbimortalidade desses pacientes 
PALAVRAS-CHAVE: Criança. Hipertensão. Estenose de artéria renal. Síndrome de Williams-Beuren.
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SUMMARY

OBJECTIVE: This study aims to correlate the demographic data, different clinical degrees of chronic venous insufficiency (CEAP), ultra-
sound findings of saphenofemoral junction (SFJ) reflux, and anatomopathological findings of the proximal segment of the great saphe-
nous vein (GSV) extracted from patients with primary chronic venous insufficiency (CVI) submitted to stripping of the great saphenous 
vein for the treatment of lower limb varicose.
METHOD: This is a prospective study of 84 patients (110 limbs) who were submitted to the stripping of the great saphenous vein for 
the treatment of varicose veins of the lower limbs, who were evaluated for CEAP clinical classification, the presence of reflux at the SFJ 
with Doppler ultrasonography, and histopathological changes. We study the relationship between the histopathological findings of the 
proximal GSV withdrawal of patients with CVI with a normal GSV control group from cadavers.
RESULTS: The mean age of the patients was higher in the advanced CEAPS categories when comparing C2 (46,1 years) with C4 (55,7 
years) and C5-6(66 years), as well as C3 patients (50,6 years) with C5-6 patients. The normal GSV wall thickness (mean 839,7 microm-
eters) was significantly lower than in the saphenous varicose vein (mean 1609,7 micrometers). The correlational analysis of reflux in SFJ 
with clinical classification or histopathological finding did not show statistically significant findings.
CONCLUSIONS: The greater the age, the greater the clinical severity of the patients. The GSV wall is thicker in patients with lower limb 
varicose veins, but those histopathological changes are not correlated with the disease’s clinical severity or reflux in the SFJ on a Dop-
pler ultrasound.
KEYWORDS: Varicose veins. Ultrasonography. Histology.
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ORIGINAL ARTICLE

INTRODUCTION
Amongst chronic vascular diseases, the chronic 

venous insufficiency (CVI) of the lower limbs (LLS) 
is the most prevalent.1 In Brazil, the prevalence rang-
es from 35% to 50% of the adult population.2,3As for 
socioeconomic impact, according to the Ministry of 
Health, CVI occupies the 14th position among the 50 
top diseases to cause temporary or permanent leave 

from work, resulting in the payment of benefits to 
those ensured by the Brazilian social security system 
and still of working age.4

Histological performed on varicose veins have 
demonstrated contradictory findings of the structur-
al changes in the smooth muscle of the venous wall.5 
Some researchers have reported an increase in that 
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muscle’s quantity or activity6, while others have ob-
served reduced amounts of smooth muscle associated 
to the replacement of connective tissue.7,8 It has also 
been suggested that the segregation of muscle cells by 
fibrous infiltration could interfere on the performance 
of those cells as a whole, resulting in alterations of the 
venous wall and, consequently, abnormal dilation.9 
However, other studies were not able to demonstrate 
any differences between varicose veins and normal 
veins regarding muscle content of the venous wall.8

In the Brazilian national literature, there are no 
studies on the correlation of histopathological find-
ings relating to the trunk of the great saphenous vein 
(GSV) with anamnesis of physical examination data. 
There are also no sufficiently conclusive reports re-
garding the thickness alterations of the GSV wall on 
lighter or more advanced classes of the CEAP clinical 
classification to explain whether there is any differ-
ence in the response of the venous wall thickness in 
the comparison amongst patients who have under-
gone surgery multiple times.

OBJECTIVE

The objective of this study is to correlate demo-
graphic data and the different clinical levels of chron-
ic venous insufficiency (CEAP) with ultrasound find-
ings of reflux in the saphenofemoral junction and 
anatomopathological findings of the proximal seg-
ment of the great saphenous vein extracted from pa-
tients with chronic venous insufficiency who under-
went stripping of the great saphenous vein to correct 
lower limb varicose.

METHODOLOGY

A total of 84 consecutive patients were prospec-
tively studied with a mean age of 51.2 ± 11.9 years, 
ranging from 21 to 74 years, out of which 63.6% were 
females, with CVI who underwent surgical treatment 
for varicose of 110 lower limbs and total unilateral 
stripping of the greater saphenous vein (58 patients) 
or bilateral (26 patients), over a period of three years 
in the Santa Casa de Misericórdia of São Paulo. The 
study was approved by the Research Ethics Commit-
tee (CEP) (235/06).

We used the CEAP clinical classification to stan-
dardize the physical assessment of patients. The clin-
ical classification (C) is described below:

C0: No visible or palpable signs of venous disease

C1: Telangiectasies and reticular veins
C2: Varicose veins
C3: Edema
C4a: Brown pigmentation (ochre dermatitis) and/

or eczema 
C4b: Lipodermatosclerosis or athrophie blanche
C5: Healed venous ulcer
C6: Active venous ulcer

The inclusion criteria were: the presence of pri-
mary symptomatic varicose veins; absence of ob-
structions of the deep venous system (DVT); limbs 
with GSV at thigh level with reflux in the Doppler ul-
trasound (reflux criteria used >0.5 seconds) and with 
CEAP clinical categories C2 to C6. 

All information was collected using an specific 
form that included anamnesis, the clinical exam-
ination using the CEAP categories, ultrasound data 
(reflux of the great saphenous vein with or without 
saphenofemoral junction reflux), surgical data, and 
the anatomopathological study of the proximal por-
tion of the great saphenous vein arch removed during 
surgery, the segment between the surgical ligation of 
the saphenous vein at the saphenofemoral junction 
and a second segment 1 cm below it, where the GSV 
is attached to the vein stripper. 

The venous segments were removed for analysis 
and put in a 10% formalin solution for no longer than 
48 hours. Cross-sections were made, which were 
included in the paraffin and stained with hematox-
ylin and eosin and the Masson’s trichrome in order 
to measure the thickness of the vessel, the only pa-
rameter selected for histopathological assessment 
in this study. The pieces were analyzed in an optical 
microscope with a magnification of 50x, and the im-
ages captured with an attached camera to digitally 
measure the greater thickness of the vessel, from the 
tunica intima to the adventitia.

For the anatomopathological analysis, a control 
group was created in which normal great saphenous 
veins were removed from five corpses with the same 
mean age, death unrelated to vascular diseases, and 
absence of clinical signs of reports of chronic venous 
disease and upon consent of family members. A total 
of 10 samples of the great saphenous vein were col-
lected with the same procedure conducted for in vivo 
samples. The samples were submitted to the same 
preparation procedures and anatomopathological 
analysis, and the maximum thickness of the venous 
wall of the great saphenous vein found was consid-
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ered the control. Bearing in mind that the thickness 
is not the uniform around the vessel, we used the big-
gest measurement for the analysis.

We analyzed and correlated demographic data, 
clinical findings with the CEAP classification, the 
presence of pathological reflux of the SFJ detected 
by color Doppler ultrasound, and histological chang-
es in the thickness of the GSV arch wall upon optical 
microscopy. Lastly, we compared the average of the 
greatest GSV wall thickness at the arch in patients 
with CVI who underwent varicose surgical treatment 
with the healthy great saphenous vein obtained from 
cadavers (control group).

The statistical study considered data expressed in 
frequencies and means, averages and standard devi-
ations. The chi-square test was applied for frequency 
comparison; the Student’s t-test was used to compare 
means and standard deviations; and the Pearson’s r 
coefficient for correlations between dependent and 
independent variables. To analyze the null hypothe-
sis, a probability of 95% (p<0.05) was adopted.

RESULTS

Analyzing the relationship between the differ-
ent CEAP clinical categories and patient gender, we 
found that most cases (x2 = 79.3089; p<0.0001) were 

in the CEAP category C3 (60.0%) for both genders. 
The relationship between CEAP classification and pa-
tient gender and age is presented in Table 1. 

The patient age distribution was similar in dif-
ferent CEAP clinical classifications. Regarding the 
different clinical categories and patient age, we ob-
served that the older the patient, the greater the se-
verity of the varicose veins (r=0.3268; p<0.05). We 
found a statistical difference when comparing CEAP 
C2 patients with CEAP categories C4 (p=0.0035) and 
C5-6 (0.027), as well as when comparing CEAP C3 
patients with C5-6 (p=0.0374). 

Reflux in the SFJ was found in 81.8% of GSVs, with 
reflux at the thigh. No statistical difference was found 
in the analysis comparing the average age of patients 
with reflux (51.7 years) and without reflux (49 years) 
at the arch of the GSV, with p=0.3621. The relationship 
between the CEAP clinical classification and the pres-
ence of reflux in the SFJ is shown in Table 2.

No relationship was found between CEAP clinical 
categories and the presence of reflux in the SFJ (Ta-
ble 3). Most cases that presented reflux in the SFJ 
were in category 3, with a higher frequency of that 
clinical category in the general sample.

The thickness of the normal GSV (ranging from 
401-1.175, mean of 839.7+-243 micrometers) was sig-
nificantly lower (p<0.0001) than in the GSV varicose 

TABLE 1 – RELATIONSHIP BETWEEN CEAP CLINICAL CATEGORIES AND 
PATIENT GENDER AND AGE DISTRIBUTION FOR EACH CATEGORY  

CEAP
(C)

Male (n=40) Female (n=70) Total Age

n % n % n % Mean (Min-Max)
2 7 17.5 13 18.6 20 18.2 46.1 (31-71) X²= 2.9728
3 21 52.5 45 64.3 66 60.0 50.6 (21-74) p=0.3958
4 11 27.5 10 14.3 21 19.1 55.7 (37-71)
5 0 - 2 2.8 2 1.8 66.0 (62-74)
6 1 2.5 0 - 1 0.9

TABLE 2 – RELATIONSHIP BETWEEN CEAP CLINICAL CATEGORIES AND THE 
PRESENCE OF REFLUX IN THE SFJ

CEAP  
Category 
(C)

Present (n=88) Reflux   
Absent (n=20)

Total
(n=110) 

Statistics

n % n %      n %
2 13 14.5 7 ^ 35 20 18.2
3 58 64.4 8 40 66 60.0
4 171 18.9 4 20    21 19.1
5 1 1.1 1 5 2 1.8
6 1 1.1 0 - 1 0.9 x2=6.635; p= 0.1564
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veins (ranging from 802-2.663, mean of 1,609+,7-
376). There was no relationship between gender and 
age distribution and GSV thickness.

The analysis of the varicose GSV thickness with 
the CEAP classification, the presence of reflux at the 
GSV arch, uni- or bilateral involvement, and family 
history are shown in Table 3. 

The relationship was demonstrated between 
thickness and the CEAP classification, the presence 
of reflux at the GSV arch, and uni- or bilateral in-
volvement. We found that 95.5% of patients reported 
a family history of CVI, and in 32.7% of cases, there 
was a previous family history of LLS surgery. Such 
influence has not been proven during the statistical 
analysis of the cases.

The images of the lowest, average, and highest 
values recorded during the measuring of GSV wall 
thickness in the control and study groups are pre-
sented in Figure 1.

DISCUSSION

Our study group consists of patients with symp-
tomatic varicose veins and GSV insufficiency at the 
thigh who sought help at a large public hospital in 
the city of São Paulo and, after the recommendation 
of conventional surgery, were consecutively included 
in the study. These patients are mostly aged between 
30-50 years (48.8%), with a greater proportion of 
males (63.6% females and 36.4% males) than in other 
published studies, 3 to 6 women for 1 man.1,10,11 This 
discrepancy with the literature is not explained by 

the CVI severity in our study, since, despite previous-
ly published works having included less advanced 
categories of the disease with a bigger aesthetic 
problem, the advanced clinical categories (C4, C5, 
and C6) have the same distribution for both genders. 
Although the evidence of genetic predisposition for 
varicose veins is still not highly conclusive, a family 
history of CVI was reported by 95.5% of the patients 
in this study.

The CEAP clinical classification for assessing 
the level of patient compromise due to chronic ve-
nous disease of the lower limbs was elaborated in 
the American Venous Forum held in 1994, and its 
adoption as a universal language was helpful to a 
more homogeneous understanding of the venous 
disease, allowing for the use of such classification 
in scientific studies.12 In this study, 21.8% of mem-
bers had advanced CVI, categorized as CEAP C$, 5, 
or 6, in which there is a greater technical difficulty 
in surgery and worse outcomes due to lipodermato-
fibrosis, eczema, and active or healed ulcers, in ad-
dition to higher recurrence rates.13,14 In this study, 
all patients were submitted to conventional surgery, 
during which samples of the GSV arch segment 
were collected. The effectiveness of conventional 
varicose surgery and its low recurrence rates are 
undeniable,15,16 which makes this technique the gold 
standard for varicose vein treatment. Despite the in-
crease in the use of modern techniques of venous 
thermal ablation and the fact that its effectiveness 
is comparable to conventional surgery, Mendes et 
al.17 demonstrated, in a randomized study, that if 
patients are not told the technique used, they can-
not differentiate the conventional surgery from the 
radiofrequency ablation.

We found a clear progression of the clinical classi-
fication of the disease with increasing age when com-
paring early clinical classifications C2 (average age of 
46.1 years) and C3 with the advanced classifications 
C4 and C5-6, with a statistically significant difference 
despite the lower number of C5-6 patients (three pa-
tients, average age of 66 years). The low number of 
C5-6 patients is the result of the inclusion of consecu-
tive patients who met the research inclusion criteria 
associated with a lower frequency of the advanced 
classifications of the disease in the general popula-
tion. The clinical deterioration with increasing age 
reveals the natural history of the disease, illustrating 
that the complications and severity of CVI increase 
over the years in patients with no definitive treat-

TABLE 3 – RELATIONSHIP BETWEEN THE VARICOSE 
GSV THICKNESS AND THE CEAP CLASSIFICATION, 
THE PRESENCE OF REFLUX AT THE GSV ARCH, FAMILY 
HISTORY, AND UNI- OR BILATERAL INVOLVEMENT

Variables Thickest
Average

Measurement
Standard 
deviation

Statistics

CEAP 2
3
4
5 and 6

1,648
1,596
1,599
1,711

351
384
344
718

p> 0.05

Altered reflux Present
Absent

1,629.6
1,520.2

385.5
324.3

p=0.2411

Family history Present
Absent

1,618
1,434.4

381
202

p=0.2882

Family 
members who 
underwent 
surgery

Present
Absent

1,601.4
1,613.7

369
382

p=0.8734

Type of involve-
ment

Unilateral
Bilateral

1,661.2
1,552.2

379.4
367.5

p=0.1295
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FIGURE 1: (A) Lowest value recorded in the control group: 401 micrometers; (b) Smaller value recorded in the study group: 801 
micrometers; (c) Value closest to the average value of the control group: 866 micrometers; (d) Value closest to the average value 
of the study group: 1,606 micrometers; (e) Highest value recorded in the control group: 1,175 micrometers; (f) Highest value 
recorded in the study group: 2,663 micrometers.

ment, and that there may be a lack of information 
among the population regarding the evolution of the 
chronic venous disease and its complications when 
there is no early treatment, evidencing the need for 
awareness campaigns. 

In our study, we included patients with GSV 
reflux in the thigh, and reflux in the saphenofem-
oral junction was the ultrasound factor studied, 
since one of the sources of proximal GSV reflux, 
an important cause for varicose recurrence, direct-
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ly interferes in the surgical approach and the post-
operative results. The abnormal reflux in the sa-
phenofemoral junction is considered the cause for 
60% to 80% of all primary varicose vein cases.18 In 
line with some other studies,18,19 we found altered 
reflux in the saphenofemoral junction in 81.8% of 
the limbs analyzed with GSV reflux in the thigh.  
Seidel et al.10 studied the association between CVI 
symptoms, visible varicose veins, and GSV reflux, 
grouping patients in three different groups (asymp-
tomatic with varicose veins, symptomatic with no 
varicose veins, and symptomatic with varicose veins) 
and concluded that GSV reflux was more frequent 
in symptomatic patients with visible varicose veins, 
however they did not study the relevance of SFJ in-
sufficiency on symptoms and on the level of varicose 
veins visible during the physical examination. Even 
though the presence of altered SFJ reflux is a rele-
vant parameter for surgical recommendation20 and 
predictor of CVI,19 the presence of such reflux pre-
sented no correlation with the clinical classification 
of CVI (CEAP) in this study, i.e. Patients with saphe-
nofemoral junction reflux did not present a more ad-
vanced clinical stage than patients with SFJ and no 
pathological reflux. Yamaki et al.21 also did not find 
an association between the presence of superficial 
venous reflux or isolated perforator insufficiency 
and the early (CEAP C1-3) or advanced (CEAP C4 to 
6) CVI clinical categories. However, the maximum 
reflux speed and maximum volume of reflux in the 
great saphenous vein, saphenofemoral and saphe-
nopopliteal junctions, and deep venous system are 

higher in patients with advanced CEAP. 
Even though alterations in the composition of the 

venous wall are considered the basic dysfunction for 
all CVI8 and are related to GSV insufficiency,10 our 
study did not show any relationship between an in-
creased thickness of the GSV wall and the presence 
of SFJ reflux. 

Amongst possible structural alterations in the 
varicose GSV, the focus of our study was the thick-
ness of the GSV wall in SFJ. Santos Ferreira22,23 found 
the thickening of the venous walls, especially in dis-
tal positions and in the tunica intima, to be the main 
and most frequent histological alteration in varicose 
veins. Silveira24 found thicker walls in varicose veins 
than in normal veins in all three tunicas. In our study 
we also found thicker walls in varicose veins than in 
normal veins obtained from cadavers with no history 
of venous disease, but found no correlation between 
such increased thickness and clinical and ultrasound 
data, thus confirming the findings of Santos Ferreira 
and the observations of Garrido et al.22,23

CONCLUSIONS

The findings in this study confirm that the clinical 
classification of CVI is more severe with increased 
patient age. However, the thickness of the arch of the 
great saphenous vein is bigger in patients with vari-
cose veins of the lower limbs, and these alterations 
do not correlate to the clinical classification of the 
disease or the presence of pathological reflux in the 
SFJ identified by Doppler ultrasound. 

RESUMO

OBJETIVO: Este estudo tem como objetivo correlacionar os dados demográficos, os diferentes graus clínicos da insuficiência venosa 
crônica (Ceap), com achados ultrassonográficos de refluxo da junção safenofemoral (JSF) e os achados anatomopatológicos do seg-
mento proximal da veia safena magna (VSM) extraído de pacientes com insuficiência venosa crônica (IVC) primária submetidos à 
safenectomia magna para correção de varizes dos membros inferiores.
MÉTODO: Estudo prospectivo de 84 pacientes e 110 membros submetidos à safenectomia magna para o tratamento de varizes de 
membros inferiores, correlacionando a sua classificação clínica Ceap, presença de refluxo na JSF ao ultrassom Doppler e alterações his-
topatológicas. Comparamos ainda os achados histopatológicos da VSM proximal retirada dos pacientes com IVC com grupo controle 
de VSM normal retirada de cadáveres.
RESULTADOS: Média de idade dos pacientes foi maior nos Ceaps avançados quando comparado Ceap C2 (46,1 anos) com C4 (55,7 anos) 
e C5-6 (66 anos), e pacientes C3 (50,6 anos) com C5-6. A espessura da parede da VSM normal (média de 839,7 micrômetros) foi sig-
nificativamente menor do que das VSM varicosas (média de 1.609,7 micrômetros). As análises de correlação da presença do refluxo em 
JSF com a classificação clínica ou achado histopatológico não demostraram ser estatisticamente significativas.
CONCLUSÕES: Quanto maior a idade, mais avançada é a classificação clínica da IVC dos pacientes. A espessura da parede da crossa da 
VSM é maior nos pacientes com IVC e essas alterações não se correlacionam com a classificação clínica da doença ou com a presença 
de refluxo na JSF ao ultrassom Doppler.
PALAVRAS-CHAVE: Varizes. Ultrassonografia. Histologia. 
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SUMMARY

INTRODUCTION: Healthcare associated infections (HAI) are the most frequent complication of hospitalized patients. The aim of this 
study was to describe the clinical and epidemiological characteristics of critically ill post-surgical patients with a diagnosis of healthcare 
associated infections, after a pattern of sedoanalgesia of at least 4 days.
METHODS: All patients over 18 years of age with a unit admission of more than 4 days were consecutively selected. The study popu-
lation was the one affected by surgical pathology where sedation was based as analgesic the opioid remifentanil for at least 96 hours 
in continuous perfusion. Patients who died during admission to the unit and those with combined analgesia (peripheral or neuroaxial 
blocks) were excluded. Data analysis was performed using the statistical package Stata version 7.0.
RESULTS: The patients admitted to the Post-Surgical Critical Care Unit (PCU) during study were 1789 and the population eligible was 
comprised of 102 patients. 56.86% of patients suffered IACS. The most frequent IACS was pneumonia associated with mechanical 
ventilation (30.96 per 1000 days of mechanical ventilation), Pseudomonas aeruginosa being the most frequently isolated germ. The 
germs with the greatest involvement in multiple drug resistance (MDROs) were enterobacteria, mainly Klebsiella pneumoniae resistant 
to extended-spectrum beta-lactamases (ESBL).
CONCLUSIONS:  Pneumonia associated with mechanical ventilation is the most prevalent HAI and Pseudomonas aeruginosa is the 
main etiological agent. The groups of antibiotics most frequently used were cephalosporin and aminoglycosides. It is necessary to 
implement the prevention strategies of the different HAI, since most of them are avoidable.
KEYWORDS: Analgesics, opioid. Cross infection. Immunosuppression. Critical care. Piperidines/administration & dosage.
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INTRODUCTION
Healthcare Associated Infections (HAI), formerly 

known as nosocomial or in-hospital, are those infec-
tions that did not manifest nor were incubated at the 
time of admission and the patient acquired it during 
treatment for any medical or surgical condition. It is 
necessary that they occur after 48 hours of hospital-
ization¹.

HAI are the most frequent complication of hospital-
ized patients. In Spain, according to the data provided 
by the EPINE Project², prevalence of HAI is estimated 
at around 7.5-8% in the last 4 years, with a recovery in 
2015 compared to the previous years. This prevalence 
increases to 23.52% in critically ill patients, with inten-
sive care units being the most prevalent areas.
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The development of infections is associated with 
multiple causes, including, but not limited to, the 
use of medical devices, post-surgical complications, 
transmission between patients and healthcare per-
sonnel, and the outcome of frequent antibiotic treat-
ment. On the other hand, we must also consider 
different host conditions that predispose to HAI ac-
quisition, among them, immunosuppression, either 
by pre-existing or drug-induced comorbidities³.

Among the drugs administered to the seriously 
ill patient, different combinations of pain killers and 
hypnotics are essential to ensure their comfort, care 
and safety4. However, inappropriate use of these 
drugs may increase morbidity and mortality, me-
chanical ventilation time, and length of hospital stay.

Sedoanalgesia alters immune function, but its real 
clinical importance is unknown. Several animal and 
human studies have demonstrated the immunosup-
pressive effects of opioids,5 consequently associating 
the administration of opioids with increased sus-
ceptibility to certain bacterial and viral infections6. 
Morphine is associated with decreased lymphopro-
liferative processes, Natural killer (NK) lymphocyte 
activity and the production of interferon-γ and IL-27.

Several animal studies suggest that the with-
drawal of opioids induces a state of immunosuppres-
sion that would increase the risk of infection8 and 
therefore, the modification of immunomodulation 
by certain drugs may be responsible for part of the 
HAI complications in critical medicine. In this sense, 
the study by Nseir et al.9 shows that the discontinu-
ation of the remifentanil opioid in perfusion in criti-
cal post-surgical patients represents an independent 
risk factor for the development of HAI.

The objective of this study is to describe the clin-
ical, demographic and epidemiological characteris-
tics of critical post-surgical patients diagnosed with 
healthcare-associated infection with admission to 
the Post-Surgical Resuscitation Unit (URP) for two 
years, whose sedation was based on association of 
a hypnotic with remifentanil as a pain killer in con-
tinuous perfusion for at least 96 hours, based on the 
hypothesis, with increase of HAI on withdrawal of 
the opioid remifentanil.

MATERIAL AND METHODS

Following the approval of the Hospital Ethics 
Committee, a prospective and observational study 
of a historical court was conducted in a Post-Surgi-

cal Resuscitation Unit with 6 beds during the years 
2010-2012.

All patients aged over 18 years with admission 
to the unit over 4 days were consecutively selected. 
The study population was the one affected by surgi-
cal pathology from any source in which sedation was 
based on any hypnotic and as pain killer, the opioid 
remifentanil for at least 96 hours in continuous infu-
sion. Patients who died during admission to the unit 
and patients with combined analgesia (peripheral or 
neuroaxial block) were excluded.

Doses of midazolam, propofol, and remifentanil 
are described in the unit sedoanalgesia protocol, fol-
lowing the Guidelines of the Society of Critical Care 
Medicine10. Initially, remifentanil was administered 
at a dose of 0.05-0.20 μg/kg/min. If the ideal Ramsay 
level was not achieved, propofol was associated at 
0.5-4 mg/kg/h, if the patient remained hemodynam-
ically stable, or otherwise, midazolam at 0.05-0.20 
mg/kg/h. Ketamine hydrochloride was administered 
if the desired goal was not achieved. The deprivation 
syndrome is treated within the strategy of sequential 
sedation.

The main variable of our study was the number 
of infections associated with healthcare acquired in 
the URP during the days of hospitalization. We also 
considered incidence density, defined as the number 
of infections acquired in the unit per 1000 days of 
hospitalization.

The cut-off point between early and late HAI was 
established as 6 days before and after remifentanil 
cessation.

There is a HAI surveillance system with system-
atic and routine detection of multiresistant germs. 
Only the infections confirmed by the Microbiology 
Service were considered for this study. The differ-
ent HAI were defined according to the definitions 
of the Centres for Disease Control and Prevention 
(CDC)11.

Other variables collected were: age, gender, 
APACHE II rating (Acute Physiology and Chronic 
Health Evaluation II), ASA index (American Society 
of Anaesthesiologists), McCabe score, number and 
type of comorbidity, cause of hospitalization, num-
ber of surgical reinterventions, previous treatment 
with antibiotics, stay in the Ramsay URP, ratio of use 
of central and arterial venous catheters, closed sys-
tem urinary catheters and mechanical ventilation, 
number of reintubations, tracheostomy, duration 
and type of antimicrobial agent, dose of remifentan-
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il, midazolam and propofol, use of neuromuscular 
blocking drugs and mortality.

For the empirical treatment of infectious process-
es the recommendations were used based on the 
therapeutic guidelines of the Sociedade Espanhola 
de Anestesiologia y Reanimación (Spanish Society of 
Anaesthesiology and Reanimation) adjusted for the 
local epidemiology of bacterial resistance of our crit-
ical unit12.

In patients with sepsis on admission, vigorous 
resuscitation measures with fluid and instauration 
of hemodynamic support measures by vasopres-
sors were initiated if there was hypotension or lac-
tate> 4 mmol/L, low-dose corticosteroids in patients 
with septic shock, mechanical invasive ventilation of 
pulmonary protection, glycaemia control between 
150-180 mg/dl, assessment of need for surgical inter-
vention or percutaneous drainage, culture and begin-
ning of empirical antimicrobial treatment based on 
Surviving Sepsis Campaign guidelines13.

Data analysis was performed using the statistical 
package Stata version 7.0. The results are presented 
as number of percentages for the categorical vari-
ables and mean with their standard deviation for the 
quantitative variables.

RESULTS

The number of patients admitted to the URP 
during the study period was 1,072. After applying 
the inclusion and exclusion criteria, the eligible pop-
ulation consisted of 102 patients whose analgesic 
protocol was carried out by intravenous infusion of 
remifentanil for at least 96 hours. 56.86% of patients 
had HAI.

The main demographic data, associated comor-
bidity conditions, rate of use of medical devices and 
drugs applied in the sedoanalgesia of the study cohort 
that developed HAI are presented in Tables 1, 2 and 3. 
The age was 68.37 ± 10.79 years old. The mean length 
of stay in the URP was 19.87 ± 14.29 days, with total 
hospital stay of 40.39 ± 27.53 days. Mean APACHE II 
on admission was 18.27 ± 8.15. 53.44% (31 cases) of 
admissions to the unit that were emergencies.

The mean infusion rate of remifentanil was 11.4 
μg kg-1 h-1. 64% simultaneously received sedation 
with midazolam, 31% with propofol, and the rest did 
not receive sedative drugs, only remifentanil. The 
remifentanil infusion was during the study period of 
14.93 ± 11.35 days. The mean medical remifentanil 

infusion per day of study and in relation to the hyp-
notic administered is shown in figure 1.

Figure 2 shows the number of HAI in temporal 
relation to the administration and removal of in-
travenous remifentanil. We did not observe statis-
tically significant differences in its incidence in re-
lation to discontinuation of remifentanil, using the 
Mann-Whitney U test (p = 0.19).

The most frequent HAI was pneumonia associat-
ed with mechanical ventilation (30.96 per 1000 days 
of mechanical ventilation), with Pseudomonas aeru-
ginosa being the most frequently isolated germ. The 
incidence density of primary and/or secondary bacte-
raemia and urinary tract infection was 23.87 and 9.67 
per 1000 days of risk factor, respectively. The germs 
most involved in multidrug resistance (MDROs) were 
enterobacteria mainly Klebsiella pneumoniae resis-
tant to extended spectrum betalactamases (ESBL).

The most commonly used antibiotic groups were 
cephalosporin and aminoglycosides (figure 3). Fungi-
cides were used in 15 cases.

TABLE 1. CHARACTERISTICS OF THE STUDY 
POPULATION ADMITTED TO THE URP

VARIABLES. IN. (n = 58).
Age 68.37 ± 10.79
Gender (Male) 26 (44)
ASA> 2 44 (75)
Score McCabe.
Good prognostic
Poor prognostic
Fatal prognostic
Death expectations

13
15
20
10

Basal Comorbidity
Hemodynamic
Respiratory
Renal
Hepatic
Neoplasia
Immunosuppression
Diabetes mellitus

31 (53)
27 (46)
16 (27)
10 (17)
43 (74)
32 (55)
25 (43)

Number of Comorbidities
≤ 2
> 2

22 (37)
36 (62)

APACHE II 18.27 ± 8,15
Days of admission to URP 19.87 ± 14.29
Days of admission to hospital
Pre-URP
Post-URP
Global

4.25 ± 4.10
16.10 ± 21.76
40.39 ±  27.53

Mortality
UCC
Post-URP

18 (31)
12 (20)

Type of Surgery
Scheduled
Emergency

27 (46)
31 (53)

Reintubation 2 (37)
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DISCUSSION

HAI are the most frequent complication of hos-
pitalized patients. According to data provided by the 
National Survey of Nosocomial Infection Surveil-
lance in Intensive Care Services (ENVIN) of 201514, 
in postoperative patients, the most frequent HAI are 
related to ventilator-associated pneumonia (VAP), 
catheter-related urinary tract infection (UTI) and 
bacteraemia of unknown origin associated with the 
catheter. This data is consistent with those of our 
cohort, since ventilator-associated pneumonia was 
the most frequent cause, with a DI of 30.96 per 1000 
days of mechanical ventilation followed by primary 
and/or secondary bacteraemia, and urinary tract in-
fection with ID 23.87 and 9.67 per 1,000 days of risk 
factor, respectively.

The main microbiological causes of the different 
HAI have not undergone major changes in recent 
years. In relation to our cohort, Pseudomonas aeru-
ginosa is the most frequently isolated in VAP, E. coli 
in urinary infections, and Staphylococcus epidermid-
is in bacteraemia, these results being comparable to 
those presented in several epidemiological studies on 
HAI in critical patients15.

The fact that Pseudomonas aeruginosa is the 
most frequent pathogen associated with VAP could 
be justified because this microorganism is related to 
late VAPs. This circumstance in our study is favoured 
by the prolonged duration of mechanical ventilation 
in our patients.

A growing concern in the intensive units is the ap-
pearance of multidrug resistant germs, which com-
plicate both the prognosis and the management and 
evolution of patients, which increases the consump-
tion of resources in the units16. In our case, the germs 
most involved in multidrug resistance (MDROs) were 
enterobacteria, especially Klebsiella pneumoniae 
resistant to beta-lactamases (ESBL), which showed, 
however, a good sensitivity for carbapenems. The 
low incidence of methicillin-resistant Staphylococ-
cus aureus (MRSA) and the absence of Clostridium 
difficile carriers are noteworthy. These organisms 
are identified in national studies as multidrug resis-
tant pathogens14.

The causes of these strains of Vancomycin-Re-
sistant Enterococcus (VRE) may be multifactorial. 
Among these factors are the progressive increase of 
elderly patients with higher comorbidity, the current 
economic crisis leading to increased workloads for 
healthcare professionals and it is associated with a 

higher risk of infection by MRSA and ERV17, or an in-
correct antibiotic policy.

In our cohort, antibiotic therapy was adjusted ac-
cording to SEDAR recommendations, adjusted to our 
local ecology. The use of antimicrobials in an early 

FIGURE 1. AVERAGE INFUSION OF REMIFENTANIL PER 
STUDY DAYS IN RELATION TO THE HYPNOTIC USED.

FIGURE 3. ANTIMICROBIAL USED IN URP

FIGURE 2. TIME RELATION BETWEEN HEALTHCARE-
ASSOCIATED INFECTIONS (HAI) AND INTRAVENOUS 
REMIFENTANIL ANALGESIA IN A POST-ANESTHESIA 
CARE UNIT
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and adequate manner has been shown to reduce the 
morbidity and mortality of critically ill patients. The 
employees of our series are in accordance with what 
has been published in the literature18.

In our study we observed that the factors that 
may have contributed to the emergence of infec-
tions by multidrug resistant microorganisms are the 
advanced age of our cohort as well as the high co-
morbidity. In our area there is a bacterial resistance 
surveillance system, but it is probably necessary to 
introduce and/or potentiate other strategies, such 
as the molecular typing of isolates, intensification of 
hygiene measures control, regrouping or cohorting 
of patients, rotation and restriction in the use of anti-
biotics, and a rigorous follow-up of patients infected 
and/or colonized by resistant germs19.

Another element to be considered in our study 
as a factor favouring HAI is the use of prolonged 
sedoanalgesia based on the use of remifentanil, as-
sociated or not with propofol or midazolam hyp-
notics, to achieve an optimal level of sedation. The 
transcendence of prolonged use in sedation of crit-
ically ill patients may be relevant but there are no 
clinical studies demonstrating that the specific use 
of any analgesic or hypnotic drug has an impact on 
patient survival. Several animal studies suggest that 

withdrawal of opioids after a variable time of admin-
istration induces a state of immunosuppression that 
would increase the risk of infection8,20. In this sense, 
the effect of certain drugs on immunomodulation 
could increase the risk of acquiring infections asso-
ciated with healthcare in intensive units.

Sedation in our work was performed using the 
midazolam or propofol hypnotics according to 
the protocol attached. In patients with greater se-
verity, sedoanalgesia was based on the midazol-
am-remifentanil binomial. Although some studies21 
have suggested the importance of choosing this in 
immunocompromised patients with a high risk of 
infection, we have not found that the applied hyp-
notic correlates with an increase in HAI when ad-
justed for severity, medical device utilization ratio 
and hospital stay.

On the other hand, our study shows that the acute 
use and the interruption of opioid remifentanil is an 
independent risk factor for nosocomial infection, un-
like the results presented by the Nseir et al.9 group. 
This study showed, after a logistic regression analy-
sis, that there is a high incidence of nosocomial infec-
tions during the 4 days after the cessation of analge-
sia based on opioid remifentanil. In our study, it was 
observed that patients belonging to the HAI group re-
quire more days of sedoanalgesia with remifentanil, 
with longer exposure to extrinsic factors of infection, 
such as mechanical ventilation, central venous cath-
eters and urinary catheter exposing them to a higher 
HAI risk. These data could explain the differences of 
our results with those obtained in the work of Nseir 
et al.9. Our findings are consistent with the study by 
Cronin et al.22, which shows that infusion of fentanyl 
has no effect on cellular immune function in healthy 
volunteers.

For preventing these infections, the implementa-
tion of strategies to prevent the different HAI is nec-
essary, since it is possible to prevent most of them 
and therefore, to put all the resources at our dispos-
al to avoid them. Thus, it is possible to implement 
both measures common to different HAI and specific 
ones, depending on the area that presents the great-
est needs (training, reduction of risk factors, and ad-
herence to clinical guidelines for the prevention of 
infection)23.

The study has a number of limitations. First, the 
sample size is limited and extracted from a single 
intensive unit. Second, the bias of hypnotic choice 
depending on the hemodynamic instability of the 

TABLE 2. USE OF MEDICAL DEVICES BY THE STUDY 
POPULATION ADMITTED TO THE URP AND TREATED 
WITH REMIFENTANIL FOR AT LEAST 96 HOURS.

VARIABLES IN (n = 58)
CVC 57 (98)
Days of CVC 22.62 ± 16.68
VMI 58 (100)
Days of VMI 13.20 ± 11.04
Tracheostomy 22
Days of Tracheostomy 10.81 ± 4.66
SU 58 (100)
Days of SU 23.56 ± 19.23

TABLE 3. DRUGS USED IN THE COHORT 
SEDOANALGESIA

VARIABLES IN (n = 58)
Remifentanil 3 (5)
Days of Remifentanil 14.93 ± 11.35
Midazolam and Remifentanil 37 (64)
Days of Midazolam. 15.21 ±13.44
Propofol and Remifentanil 18 (31)
Days of Propofol 8.16 ± 2.70
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postoperative patients, as it influences their prior 
immunological status, among others.
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subject. Third, the existence of possible periods 
of infrasedation or oversedation, with the possible 
immunological and infectious repercussions that 
could derive from those, which were not tabulated 
in this study.

In conclusion, HAI are the most frequent compli-
cation of hospitalized patients. VAP is the most prev-
alent nosocomial infection and Pseudomonas aerugi-
nosa is the most frequently isolated germ. The germs 
most involved in multidrug resistance (MDROs) are 
mainly enterobacteria, mainly Klebsiella pneumo-
niae resistant to extended spectrum beta-lactamas-
es (ESBL). It is necessary to implement prevention 
strategies for the different HAI, since most of them 
can be avoided. The statement that remifentanil dis-
continuation is associated with a high incidence of 
HAI was not verified in our study.

Given the importance of the topic and areas of 
uncertainty, it could be of interest to carry out mul-
ticentre, controlled, and larger series studies to 
elucidate all factors related to HAI in critically ill 

RESUMO

INTRODUCCIÓN: Las infecciones asociadas a cuidados de salud (IACS) constituyen la complicación más frecuente de los pacientes hos-
pitalizados. El objetivo de este estudio es describir las características clínicas y epidemiológicas de los pacientes críticos postquirúrgicos 
con diagnóstico de infección asociada a cuidados de salud, tras una pauta de sedoanalegia de al menos 4 días.
MÉTODOS: Se seleccionaron de manera consecutiva todos los pacientes mayores de 18 años con un ingreso en la Unidad de Reani-
mación Postquirúrgica (URP) superior a 4 días. La población de estudio fue aquella afectada por patología quirúrgica de cualquier 
origen donde la sedación se basó en cualquier hipnótico y como analgésico el opioide remifentanilo durante al menos 96 horas en 
perfusión continua. Se excluyeron los pacientes que fallecieron durante su ingreso en la unidad y aquellos pacientes con analgesia 
combinada (bloqueos periféricos o neuroaxiales). El análisis de los datos se realizó con paquete estadístico Stata versión 7.0. 
RESULTADOS: El número de pacientes que ingresaron en la URP durante el periodo de estudio fueron de 1789. Tras aplicar los criterios 
de inclusión y exclusión, la población elegible quedó constituida por 102 pacientes. Un 56,86% de pacientes padecieron IACS. La IACS 
más frecuente fue la neumonía asociada a ventilación mecánica (30,96 por 1000 días de ventilación mecánica) siendo Pseudomona 
aeruginosa el germen más frecuentemente aislado. Los gérmenes con mayor implicación en las multirresistencias (MDROs) fueron las 
enterobacterias, principalmente Klebsiella pneumoniae resistente a betalactamasas de espectro extendido (BLEE).
CONCLUSIONES: La neumonía asociada a ventilación mecánica es la IACS más prevalente y Pseudomona aeruginosa es el principal 
agente etiológico. Los grupos de antibióticos más frecuentemente empleados fueron cefalosporinas y aminoglucósidos. Es necesario 
implementar las estrategias de prevención de las distintas IACS, ya que la mayoría de ellas son evitables.
PALABRAS CLAVE: Analgésicos opioides. Infección hospitalaria. Inmunosupresión. Cuidados críticos. Piperidinas/administración & dosi-
ficación.
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SUMMARY

OBJECTIVES: This study aimed at assessing the role of beta-blockers on preventing anthracycline-induced cardiotoxicity in adults.
METHODS: A systematic review was performed on electronic databases, including relevant studies that analysed beta-blockers as car-
dioprotective agents before the use of anthracyclines by adult oncologic patients.
RESULTS: After application of eligibility and selection criteria, eight articles were considered as high quality, complying with the pro-
posed theme; all eight clinical trials, four of them placebo-controlled, with a total number of 655 patients included. From this sample, 
281 (42.9%) used beta-blocker as intervention, and carvedilol was the most frequent (167 patients – 25.5%). Six studies were considered 
positive regarding the cardioprotection role played by beta-blockers, although only four demonstrated significant difference on left 
ventricle ejection fraction after chemotherapy on groups that used beta-blockers compared to control groups. Carvedilol and nebivolol, 
but not metoprolol, had positive results regarding cardioprotection. Other beta-blockers were not analysed in the selected studies.
CONCLUSIONS: Despite the potential cardioprotective effect of beta-blockers, as demonstrated in small and unicentric clinical trials, its 
routine use on prevention of anthracycline-associated cardiotoxicity demands greater scientific evidence.
KEYWORDS: Cardiotoxicity. Anthracyclines. Heart failure. Heart diseases/prevention & control.
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INTRODUCTION

Anthracyclines (doxorubicin, daunorubicin, epi-
rubicin and idarubicin) are chemotherapeutic drugs 
that act as potent antineoplastic agents. After its 
introduction into the therapeutic arsenal of oncolo-
gy, survival rates of cancer patients increased from 
30% to 70%1. Unfortunately, despite its effectiveness, 
one of its consequences is cardiac failure1,2. As the 

replacement of anthracyclines by other chemothera-
peutic agents are often infeasible from a therapeutic 
perspective, the deprivation of this drug could nega-
tively influence the prognosis of the tumour and the 
patient survival.

Among the mechanistic hypotheses of induction 
of cardiotoxicity by anthracyclines are apoptosis, 
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mitochondrial dysfunction, activation of the metal-
loproteinases matrix and formation of oxygen free 
radicals.2,3 The main cardiotoxic effects of anthracy-
clines are related to higher cumulative doses, how-
ever, higher doses lows can also be harmful. Left 
ventricular diastolic dysfunction is usually seen in 
cumulative doses of 200 mg/m², while systolic dys-
function is seen at cumulative doses above 400mg/
m².4 The intracellular biochemical mechanisms of 
anthracycline-induced cardiotoxicity are illustrated 
in Figure 1.

The use of potent antiemetic agents and granu-
locyte colony stimulating factors decreased the oc-
currence of the most common adverse effects, which 
resulted in the use of higher doses of anthracyclines 
in treatments, predisposing to the cardiac damag-
es known today5. Both the symptomatic phase and 
the asymptomatic phase of heart failure induced by 
chronic cardiotoxicity of doxorubicin are associated 
with a worse prognosis, with a mortality rate of up to 
50% in one year.6,7

Beta-blockers promote neurohumoral regulation 
in the presence of cardiac dysfunction, leading to pos-
itive remodelling of the left ventricle, which reduces 
mortality in heart failure.8 Some have antioxidant 

and free radical removal function.7 Their pharmaco-
logical mechanism suggests a cardioprotective func-
tion, however, there are still no recommendations 
for their use in prevention of anthracycline-induced 
cardiotoxicity. The objective of this study was to con-
duct a systematic review of the cardioprotective role 
of beta-blockers in preventing anthracycline-induced 
cardiotoxicity in adults.

METHODS

A descriptive study was carried out, consisting of 
a systematic review of the literature. The research 
was carried out in the databases MedLine/PubMed, 
Embase, ISI Web of Knowledge, Latin American 
and Caribbean Literature in Health Sciences (Lilacs) 
and Scientific Electronic Library Online (SciELO), in 
which several combinations of terms related to the 
topic were used, including derivations. The filter 
humans was used to limit the search, excluding ex-
perimental animal studies and in vitro tests. Articles 
listed in the references have also been identified and 
reviewed. The search strategy used for the MedLine/
PubMed database and replicated to the other data-
bases is in Appendix 1.

FIGURE 1
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Studies could include, in addition to adults, pae-
diatric populations. However, studies with only pa-
tients younger than 18 years old were excluded. 
Studies focusing on the diagnosis or treatment of an-
thracycline-induced cardiotoxicity, rather than on its 
primary prevention, were also excluded, as well as 
studies analysing non-beta-blocking drugs as a strat-
egy to prevent anthracycline cardiotoxicity. Studies 
that included other chemotherapeutics in their anal-
ysis could be included in the review, provided that an 
anthracycline had also been analysed. The included 
studies could be clinical trials, cohort studies, histor-
ical cohorts or case-control studies, originally pub-
lished in any language, provided they also had a pub-
lication in the English or Spanish language. There 
was no restriction of publication date. Articles pub-
lished up to April 10, 2017 (date of search) could be 
included. Articles such as Simple Revision/Narrative, 
Editorial, Letter to the Editor, Short Communication, 
Preliminary Communication or Case Report were 
excluded. Since this was a systematic review, it did 
not require approval from the institution’s Research 
Ethics Committee.

For the analysis and selection of the articles to 
be included in the review, the articles titles were ini-
tially evaluated based on the search strategy in the 

electronic databases, with a subsequent evaluation 
of the studies abstracts that contemplated the sub-
ject. The articles considered pertinent to the subject 
were read in full, to be then excluded the articles 
considered outside the topic or with a design out of 
the inclusion criteria. In this process, two reviewers 
participated independently, reaching a consensus 
when there was disagreement. Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(Prisma) criteria was used in the eligibility of articles 
found for inclusion in the systematic review.9 No me-
ta-analysis was performed. The results of the studies 
were described in a descriptive way by drugs of the 
beta-blockers. Biases were considered and analysed 
individually for each study included.

RESULTS

From the keywords used in the search strategy, 
790 articles were found. Delimiting the topic from 
the title, 576 articles were excluded (different pop-
ulation, different chemotherapeutics or different in-
tervention medications), and 214 articles were then 
screened. Of these, after reviewing the abstract, 78 
articles were excluded due to duplication in the elec-
tronic databases search, and 101 articles because they 

FIGURE 2
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did not meet the eligibility criteria (case reports, case 
series, experimental studies, animal studies, treat-
ment research, chemotherapy not including anthra-
cyclines), leaving 35 articles for full analysis. After 
reading the complete text, 27 were excluded because 
they did not fit the inclusion criteria regarding the 
design, research proposal and quality of evidence, re-
maining eight articles that met the inclusion criteria 
and were included in the systematic review.10-17 Rel-
evant articles were screened and analysed according 
to the flowchart contained in Figure 2.

The eight articles selected consist of unicentric 
randomized clinical trials, four of them being place-
bo-controlled trials (Kalay et al.10, Kaya et al.,12 Tasha-
kori Beheshti et al.,15 Gulati et al.17), and four with 
control group without placebo or any other interven-
tion (Georgakopoulos et al.,11 Bosch et al.,13 Jhorawat 
et al.,16 and Elitok et al14). The study by Bosch et al.13 
analyzed the intervention with two combined drugs 
(carvedilol and enalapril), and Georgakopoulos et 
al.11 also evaluated two drugs: metoprolol and enal-
april, but in separate groups, compared to the control 
group. The study by Gulati et al.17 evaluated the use 
of metoprolol and candesartan, in combination and 
separately (associated with placebo), and included a 
control group that received two placebos. The other 
five studies compared one group with administration 
of a beta-blocker to a control group with or without 
placebo.

A total of 655 research participants were included 
in the eight studies, of which 281 (42.9%) used a be-
ta-blocker drug, while 115 (17.5%) used placebo and 
184 (28.1%) did not receive medication as intervention 
or placebo (control group without placebo). The re-
maining 75 patients (11.4%) used another drug to be 
evaluated as cardioprotective intervention: 43 (6.5%) 
used enalapril and 32 (4.9%) used candesartan.

Among the patients who received beta-blockers, 
27 (4.1%) used nebivolol, 87 (13.3%) used metoprolol, 
30 (4.6%) used metoprolol in combination with can-
desartan, 167 (25.5%) used carvedilol and 45 (6.9%) 
used carvedilol in combination with enalapril.

In the eight articles included, the primary out-
come consisted of changes in echocardiographic pa-
rameters, mainly left ventricular ejection fraction 
(LVEF) and left ventricular systolic and diastolic di-
ameters. Two of the studies performed longitudinal 
strain and left ventricular myocardial strain rate 
analysis using tissue Doppler, including those find-
ings at the primary outcome (Tashakori Beheshti et 

al.15 and Elitok et al.14). Another study (Bosch et al.13) 
evaluated, in addition to the echocardiogram, tropo-
nin I and brain natriuretic peptide (BNP) values, and 
cardiac magnetic resonance imaging.

Two studies also evaluated mortality as a second-
ary outcome (Jhorawat et al.16 and Kalay et al.10), in 
which, respectively, 22.2% and 4.0% of carvedilol pa-
tients died at follow-up, while mortality in the con-
trol group was 18.5% and 16.0%, with no statistically 
significant difference for this comparison in the two 
studies. In both, however, there was no differentia-
tion of the cause of the deaths, and it was not possible 
to distinguish the cardiovascular mortality from that 
occurred by the neoplasia or its complications. The 
study by Georgakopoulos et al.11 did not describe the 
mortality among the outcomes analysed, but it de-
scribes, in the results, that no patient died or stopped 
chemotherapy due to cardiotoxicity.

The beta-blockers used in the included articles 
were administered under different therapeutic reg-
imens at different doses, always before the start of 
chemotherapy. Clinical follow-up was performed 
for up to 31 months in the study by Georgakopoulos 
et al.,11 with great heterogeneity regarding the fol-
low-up time in the sample analysed. In the study by 
Tashakori Beheshti et al.,15 the follow-up time was 
not explained, despite description of the protocol of 
four consecutive cycles of chemotherapy, with a du-
ration of 21 days each. In the other studies included, 
clinical follow-up was done for six months.

Six studies analysing beta-blockers as cardiopro-
tective agents in anthracycline chemotherapy were 
positive, with superiority of medication use over 
placebo or no medication. In two of these (Tashakori 
Beheshti et al.15 and Elitok et al.14), there was no dif-
ference in relation to LVEF between the intervention 
and control groups, but the studies were considered 
positive by changes in strain parameters in all walls 
(Tashakori Beheshti et al.15) or most of the ventric-
ular walls (Elitok et al. 14), observed in the control 
group compared to the intervention group. Thus, in 
the four studies that showed a difference in the mean 
final LVEF between the intervention and control 
groups, the differences were, in percentage points, 
17.4 (Kalay et al.10), 6.3 (Kaya et al.12), 3.1 (Jhorawat 
et al.16) and 3.1 (Bosch et al.13). General information 
on each study, designs, results and methodological 
characteristics capable of generating biases are set 
out in Table 1. Analysis of each beta-blocker drug and 
its results in the included studies is set out in Table 2.
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TABLE 1. ANALYSIS OF STUDIES INCLUDED IN THE SYSTEMATIC REVIEW, IN CHRONOLOGICAL ORDER OF 
PUBLICATION 

Author, publication year City, Country Intervention (N) Comparison (N) Results and data
Kalay et al., 200610 Kayseri, Turkey Carvedilol (25) Control group with 

placebo (25)
Intervention was superior.
Initial LVEF and after six months: Carvedilol 
Group = 70.5% vs. 69.7%, p = 0.3; Control 
Group = 68.9% vs. 52.3%; p = 0.001.

Georgakopoulos et al., 
201011

Athens, Greece Metoprolol (25) Control group without 
placebo (40) and Enal-
april group (43)

No difference.
LVEF after 12 months: Metoprolol Group 
= 63.3%, Enalapril Group = 63.9%, Control 
Group = 66.6%; p = 0.06.

Kaya et al., 201312 Kayseri, Turkey Nebivolol (27) Control group with 
placebo (18)

Intervention was superior.
LVEF after six months: Nebivolol Group 
= 63.8%, Control Group = 57.5%; p = 0.01. 
NT-pro-BNP at zero and six months: 
Nebivolol Group = 147-152, p = 0.77; Control 
Group = 144-204, p = 0.01.

Bosch et al., 201313 Barcelona, Spain Carvedilol + Enalapril 
(45)

Control group without 
placebo (45)

Intervention was superior.
Incidence of HF or reduction of LVEF> 
10%: Intervention Group = 9.5% vs. Control 
Group = 19%, p = 0.22.
Difference in LVEF variation between 
groups: echocardiogram analysis = -3.11 (p 
= 0.04); cardiac resonance analysis = -3.40 
(p = 0.09).
Death or HF: 6.7% vs. 22.2%; p = 0.036.
Various chemotherapy drugs used - 
unspecified on results in the group that 
used anthracyclines (40% of Intervention 
Group).

Elitok et al., 201414 Istanbul, Turkey Carvedilol (40) Control group without 
placebo (40)

Intervention was superior.
LVEF after six months: Carvedilol Group 
= 64.1%, Control Group = 63.3%; p = NS; 
systolic strain on the septal wall: Carvedilol 
Group = 20.1, Control Group = 16; p <0.005; 
systolic strain on the lateral wall: Carvedilol 
Group = 18.2, Control Group = 14; p <0.005.

Tashakori Beheshti et al., 
201615

Mashhad, Iran Carvedilol (30) Control group without 
placebo (40)

Intervention was superior. Mean difference 
in pre and post QT LVEF did not differ 
between groups, but mean pre and post QT 
strain of all walls was higher in the Control 
Group.

Jhorawat et al., 201616 Chandigarh, India Carvedilol (27) Control group without 
placebo (27)

Intervention was superior.
LVEF variation after six months: Carvedilol 
Group = + 0.89%, Control Group = -7.74%; 
p = 0.003.
Variation of LV systolic diameter after six 
months: Carvedilol Group = + 0.41 mm, 
Control Group = + 3.99; p <0.05.

Gulati et al., 201617 Lørenskog, 
Norway

Metoprolol + 
Candesartan = 30; 
Metoprolol + placebo 
= 32 (62)

Groups: Candesartan + 
placebo (32); placebo + 
placebo (32) 

No difference.
Mean LVEF reduction: without Metoprolol 
= 1.8% percentage point; with Metoprolol = 
1.6% percentage point; p = 0.772.

LVEF = left ventricle ejection fraction; HF = heart failure; NT-pro-BNP = N-terminal pro–B-type natriuretic peptide; QT = chemotherapy; LV = left ventricle

TABLE 2. SPECIFIC ANALYSIS OF EACH BETA-BLOCKER AGENT USED IN THE STUDIES INCLUDED IN THE 
SYSTEMATIC REVIEW 

Beta-blocker drug Studies included Number of participants with 
the beta-blocker in the studies

Results in the studies

Carvedilol Kalay et al.10, Bosch et al.13, 
Elitok et al.14, Tashakori 
Beheshti et al.15, Jhorawat 
et al.16

167 The five were positive, but two presented 
differences only in the longitudinal strain, 
and not in LVEF (Elitok et al.14, Tashakori 
Beheshti et al.15)

Metoprolol Georgakopoulos et al.11, 
Gulati et al.17

87 Both were negative.

Nebivolol Kaya et al.12 27 Positive.

LVEF = left ventricle ejection fraction
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DISCUSSION

The high incidence of neoplasia is a worldwide 
trend due to several factors, including increased life 
expectancy, modern living habits and environmental 
pollution. Among the therapeutic arsenal of cancer 
treatment, anthracyclines are chemotherapeutics 
widely used in several neoplasms, with cardiotoxici-
ty being one of its main adverse effects.2

In this systematic review, the main internation-
al scientific publications on the cardioprotective role 
of beta-blockers in preventing anthracycline cardio-
toxicity were included and evaluated. Data obtained 
from the included clinical trials point to a potential 
cardioprotective function, but with limitations to a 
subclinical spectrum, in which a modest reduction of 
LVEF can be avoided after the use of chemotherapy. 
Still, some studies have limited themselves to finding 
benefits only in an even more restricted and preco-
cious parameter, through the analysis of the strain 
through the echocardiogram. A reduction in left ven-
tricular function is not always a predictor of heart 
failure,18 which raises questions about the outcomes 
used in clinical trials so far.

Known cardioprotection mechanisms  
of beta-blockers
For the development of an effective preventive 

strategy, several studies have attempted to clarify 
the pathophysiological mechanism of anthracycline 
cardiotoxicity. Oxidative stress and increased sig-
nalling for apoptosis are more frequent hypotheses, 
followed by thrombosis or vasospasm of coronary 
artery, as well as platelet aggregation induced by cis-
platin19-21. In addition to neurohumoral modulation, 
specific and individual actions of some beta-blocking 
agents could justify cardioprotection in the use of an-
thracyclines, but such data is scarce.

Carvedilol is a non-selective beta-blocker that also 
has action on alpha-1 receptors.22 It also has anti-
oxidant effects and inhibits NADH-diaphorase (NA-
DH-d).23 It has been shown that carvedilol is able to 
reduce the release of free radicals and apoptosis in 
cardiomyocytes after exposure to chemotherapeutic 
agents, preventing lipid peroxidation and increasing 
vitamin E concentrations.7,22,24,25

Nebivolol, a third-generation beta-blocker with 
high selectivity for beta-1 receptors, has cardioprotec-
tive properties via peripheral vasodilation mediated 
by nitric oxide,26 as well as antioxidant properties.27 
In experimental studies with rats, antiapoptotic ef-

fects on infarction and reduction of anthracycline 
cardiotoxicity were demonstrated.28,29

Biases and limitations of studies included in 
the review
Seven of the eight studies included in this review 

were published less than 10 years ago, which demon-
strates relatively recent interest in the subject, even 
though cardiotoxicity associated with the use of 
anthracyclines has been known for decades. His-
torically, after the elucidation of pathophysiological 
mechanisms and once the relationship between car-
diac lesion and chemotherapy with anthracyclines 
was established, some studies were conducted, but 
the scientific evidence is still timid, especially when 
compared to other relevant subjects in cardiology.

Since all the studies included in this analysis were 
unicentric and with a small sample size, there are 
limitations in the external validity for all of them, al-
though similar results have been obtained in the ma-
jority. The main types of biases identified were those 
of measurement, as there were no standardized 
methods for the evaluation of the variables analysed. 
Selection and confounding biases were minimized 
by the clinical trial design common to all and by the 
exclusion criteria of each study. The four open-label, 
non-placebo-controlled studies (Jhorawat et al.16, 
Elitok et al.,14, Georgakopoulos et al.,11 and Bosch et 
al.13) had their internal validity compromised due to 
potential biases from the lack of blinding (allocation 
confidentiality), which may compromise the reliabil-
ity and validity of data. The follow-up time used in 
the studies makes it impossible to assess the anthra-
cyclines for chronic cardiotoxicity, a common limita-
tion to all studies included.

The study by Bosch et al.13 used the combination 
of carvedilol and enalapril as an intervention. There-
fore, individual analysis of the beta-blocker in ques-
tion becomes compromised. However, for the scien-
tific value and methodological robustness, the study 
was included in the review, since it added value to the 
analysis of a beta-blocker as a potential cardiopro-
tective agent in the use of anthracyclines. As for the 
study by Gulati et al.17, it was a double blind, place-
bo-controlled, randomized, 2x2 clinical trial, which 
analysed the drugs candesartan and metoprolol sep-
arately and combined in this setting. Results includ-
ed individual analyses of the drugs in the allocated 
groups (candesartan-metoprolol, candesartan-place-
bo, metoprolol-placebo and placebo-placebo), allow-
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ing for the specific interpretation for the beta-blocker 
metoprolol in this systematic review.

The use of different criteria and measurements 
does not guarantee comparability between studies 
included. However, individual analyses of the stud-
ies can be very useful in view of the scarcity of ro-
bust scientific evidence on the subject. Regarding 
the echocardiographic parameter used, although the 
general reduction in LVEF was an important criterion 
for comparison, reductions to values lower than 50%, 
that is, expressive drops that constitute left ventricu-
lar failure, would have greater clinical relevance.

In addition, the persistence of left ventricular 
dysfunction was not analysed in the vast majority 
of studies included, which were followed-up for only 
six months. Long-term results could strengthen the 
scientific consistency about the use of beta-blockers 
in this setting, with the potential to demonstrate 
continued and long-lasting benefits. The studies per-
formed so far have presented an excellent capacity to 
generate a rational hypothesis with biological plausi-
bility, with preliminary results considered satisfacto-
ry. However, there is a lack of normative studies and 
sufficient robustness to mark the routine use of be-
ta-blockers in protocols to prevent anthracycline-in-
duced cardiotoxicity.

Considerable heterogeneity within the beta-block-
er class may be a confounding factor in this analysis, 
given the different pharmacological actions of the 
drugs in question. It is postulated that the activity of 
inhibiting free radicals is important in the prevention 
of cardiotoxicity by chemotherapy, and that this is 
offered in a different way among the agents of the 
class, especially carvedilol. Despite the scientific data 
more consistent with its use in relation to cardiopro-
tective action, the ideal beta-blocking agent for clini-
cal research and use is still undetermined. Due to the 
differences in pharmacokinetic properties between 
the agents studied and the absence of class effect, we 
considered that the meta-analysis would not be ade-
quate, even though the intention of the analysis was 
the beta-blockers class in general.

Other cardioprotective possibilities
No study used bisoprolol as an intervention. This 

beta-blocker, as it has a preference for action on beta-
1 receptors and has high cardioselectivity,30 may be 
an option for future studies with potential cardiopro-
tective action against myocardial injury caused by 
chemotherapeutic agents. Nebivolol, which had only 

one study included, also presents a more modern 
action, with potential vasculoprotective action, and 
should be the subject of further investigations.

To date, only the drug dexrazoxane has formal 
recommendation in some situations for the preven-
tion of cardiotoxicity associated with anthracyclines. 
This drug, an iron chelator that prevents formation 
of the iron-doxorubicin complex, has been studied in 
this context since the 1980s31-33. Satisfactory results 
have been observed in studies using dexrazoxane 
prior to chemotherapy with anthracyclines in differ-
ent regimens.34-37 However, according to the clinical 
practice guideline of the 2008 American Society of 
Clinical Oncology, dexrazoxane should not be rou-
tinely used in combination with doxorubicin or oth-
er anthracyclines. Its use should be recommended 
only if a cumulative dose of doxorubicin greater than 
300mg/m² in adults, if predicted to be of therapeutic 
benefit with even higher doses of chemotherapy.38 In 
Brazil, its use is limited in metastatic breast cancer 
when it occurs the use of high cumulative doses of 
anthracyclines.4

Other pharmacological classes have been studied 
as possible cardioprotectors against cardiotoxicity 
associated with anthracyclines. Inhibitors of angio-
tensin converting enzyme and angiotensin II recep-
tor antagonists are drugs used and recommended 
in the therapeutic arsenal of heart failure and have, 
to date, weak scientific evidence of cardioprotection 
in chemotherapy. Some drugs were also analysed in 
studies selected for this review. While candesartan 
showed positive results in cardioprotective efficacy,17 
enalapril demonstrated neutrality when used alone.11 
Limitations of the evidence on these other classes 
keep beta-blockers one step ahead in relation to the 
volume of scientific information in this context.

The scientific gap in the topic extends to spirono-
lactone, an aldosterone antagonist, also used in the 
treatment of heart failure.39 One study demonstrat-
ed the short-term effectiveness of this drug in the 
prevention of anthracycline-induced cardiotoxicity,40 
however, despite the pharmacological rationale at-
tractive, more studies are needed, especially in the 
long term. The combination of drugs with potential 
cardioprotective action, in turn, could offer a syn-
ergistic effect in the prevention of cardiotoxicity by 
chemotherapy, constituting a strategy to be consid-
ered in future studies. As with studies included in 
this review,13,17 the use of medications commonly 
used in the treatment of heart failure, administered 
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in combination, represents a target of interest in clin-
ical research,41 considering their pharmacological 
properties, the currently accessible cost of most of 
drugs and the low risk of serious adverse events.

This review brings scientific benefits on a relevant 
topic, and has the merits of evaluating the quality of 
evidence with recommended methods, but is also 
subject to bias. The selective reporting of complete 
studies in a systematic review may constitute publi-
cation bias, which should be reported as a potential 
limitation of this study. In the context of systematic 
reviews, outcome selective reporting, or outcome re-
porting bias, should also be considered, although the 
implications of the mentioned biases in the conduct 
and reporting of the reviews are unclear. The me-
ta-analysis, considering only one of the beta-blocking 
agents, may be beneficial and configures the focus of 
future research in the search for answers on cardio-
protection in chemotherapy treatment.

CONCLUSIONS
Beta-blockers represent a pharmacological class 

of interest in the prevention of anthracycline-associ-
ated cardiotoxicity. Existing scientific evidence, still 
incipient, exposes the need for a broader and more 
precise investigation. Analysing in detail the stud-
ies included in this review, it is concluded that be-
ta-blockers have a potential cardioprotective action, 
yet to be definitively proven in larger studies, with 
long-term follow-up and using relevant clinical out-
comes. Based on available scientific data, carvedilol, 
an agent of the class with the most evidence of ben-
efit and with a greater number of patients evaluated, 
stands out. The dosage regimen and the optimal time 
of administration should still be defined, as well as 
the magnitude of the benefit of its use or of other be-
ta-blockers, to allow the construction of future cardi-
oprotective protocols in susceptible populations that 
will be submitted to the use of anthracyclines.
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APPENDIX 1. THE SEARCH STRATEGY USED IN 
MEDLINE/PUBMED WAS REPEATED ON THE 
OTHER DATABASES

1. 	 adult*.tw
2.	 (cancer OR neoplas* OR malignan* OR tumor* OR 

solid tumor* OR blood tumor* OR hematopoietic 
tumor* OR lymphoid tumor* OR lymphoid malig-
nan*).ti,ab

3.	 (doxorubicin* OR adriamycin* OR daunorrubicin* 
OR epirrubicin* chemotherap*).ti,ab 

4.	 (beta-block* OR carvedilol OR propranolol OR me-
toprolol OR bisoprolol OR atenolol OR nebivolol).
ti,ab

5.	 (prevention OR prophylaxis).ti,ab
6.	 (cardiac* OR cardiac fail* OR cardiac toxici* OR 

cardiotoxici* OR heart OR heart fail* OR cardiac 
dysfunction OR heart dysfunction OR cardiotox-
icity OR cardiac toxicity OR cardiomyopathy). 
ti,ab

7.	 (systolic disfuntion OR diastolic disfunction OR 
myocardi* OR myocardial disfuntion OR cardio-
protection).ti,ab

8.	 (clinical trial* OR intervention* OR interventional 
stud* OR cohort* OR cohort stud* OR historical 
cohort* OR case-control* OR case-control stud* 
OR observational stud*).tw

9.	 1 AND 2 AND 3
10.	 4 AND 5
11.	 6 OR 7
12.	 9 AND 10 AND 11
13.	 8 AND 12

RESUMO

OBJETIVO: Este estudo teve como objetivo analisar o papel dos betabloqueadores na prevenção da cardiotoxicidade induzida pelas 
antraciclinas em adultos. 

MÉTODOS: Foi realizada uma revisão sistemática em bases de dados eletrônicos, incluindo os estudos relevantes que analisaram fár-
macos betabloqueadores como agentes cardioprotetores antes do início do uso de antraciclinas por pacientes oncológicos adultos.
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RESULTADOS: Após aplicação dos critérios de elegibilidade e seleção, foram obtidos oito artigos considerados de boa qualidade, que 
se adequavam à temática proposta, sendo todos ensaios clínicos, quatro placebo-controlados, totalizando 655 pacientes incluídos. 
Destes, 281 (42,9%) fizeram uso de algum betabloqueador como intervenção, sendo o carvedilol o mais utilizado (167 pacientes – 
25,5%). Seis estudos foram considerados positivos quanto à cardioproteção exercida pelos betabloqueadores, porém apenas quatro 
demonstraram diferença na fração de ejeção do ventrículo esquerdo após a quimioterapia nos grupos que usaram betabloqueadores 
em relação aos grupos controle. O carvedilol e o nebivolol, mas não o metoprolol, tiveram resultados positivos quanto à cardioproteção. 
Outros betabloqueadores não foram avaliados nos estudos incluídos.

CONCLUSÕES: Apesar de haver um potencial efeito cardioprotetor dos betabloqueadores, conforme demonstrado em ensaios clínicos 
pequenos e unicêntricos, sua utilização rotineira na prevenção da cardiotoxicidade associada às antraciclinas requer maiores compro-
vações científicas.

PALAVRAS-CHAVE: Cardiotoxicidade. Antraciclinas. Insuficiência cardíaca. Cardiopatias/prevenção e controle.
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SUMMARY

INTRODUCTION: The association between the between IL-10 -1082A>G (rs1800896) polymorphism and breast cancer has been evalu-
ated by several number case-control studies. However, these studies might be underpowered to reveal the true association.
OBJECTIVE: We have performed a comprehensive meta-analysis to investigate the association IL-10 -1082A>G polymorphism and 
breast cancer.
MATERIALS AND METHODS: A systematic literature search was conducted using PubMed, Google Scholar, and Web of Science up to 
September 20, 2017. Data was analysed with CMA software to identify the strength of the association by pooled odds ratios (ORs) with 
corresponding 95% confidence intervals (CIs).
RESULTS: A total of 17 case-control studies involving 3275 cases and 3416 controls obtained from database searches were examined. 
Overall, there was no significant association between IL-10 -1082A>G polymorphism and breast cancer risk under all genetic models. 
No significant publication bias was found for the five genetic models (G vs. A: OR = 1.184, 95% CI = 0.895-1.180, p= 0.230; GG vs. AA: 
OR = 1.430, 95% CI = 0.927-2.204, p= 0.106; GA vs. AA: OR = 0.966, 95% CI = 0.765-1.221, p= 0.774; GG+GA vs. AA: OR = 0.957, 95% CI 
= 0.697-1.314, p= 0.786; and GG vs. GA+AA: OR = 1.221, 95% CI = 0.981-1.518, p= 0.073). Moreover, there was no significant association 
between the IL-10 -1082A>G polymorphism and breast cancer risk by ethnicity.
CONCLUSION: Our findings indicated that IL-10 -1082A>G (rs1800896) polymorphism might not be a risk factor for the development 
of breast cancer.
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INTRODUCTION

Breast cancer is one of the most commonly diag-
nosed invasive malignancies.1-3 Breast cancer is the 
second most common cancer-related death in wom-
en worldwide and accounts for 15.4% of cancer-relat-
ed deaths in women.4,5 The pathogenesis of breast 
cancer is multifactorial. Hereditary breast cancer 
accounts for only 5-10% of all breast cancer cases 
and germline mutations with the two major breast 
cancer susceptibility genes BRCA1 and BRCA2, being 
responsible approximately for 2-3% of all cases.6,7 Be-
sides gene tests to identification of high-risk BRCA1 
or BRCA2 mutations carriers, the ability to predict 
breast cancer development, is not well established 
yet.7,8 The findings suggest that accumulation of sev-
eral polymorphic variants is responsible for elevated 
risk of breast cancer.9,10 However, the association of 
genetic variations with the clinical characteristics 
and prognosis in breast cancer has not been fully 
identified.11

The human interleukin 10 gene is a steroid hor-
mone receptor gene located on chromosome 6 at 
6q25.1. It contains eight exons spanning 295 kb.12,13 

The IL-10 promoter is highly polymorphic and three 
most common SNPs, including -1082, -819, and -592, 
within this region have been correlated with IL-10 
production.14 Several epidemiological studies have 
evaluated IL-10 -1082 polymorphism and its asso-
ciation with breast cancer.15-21 However, the effects 
of polymorphisms in rs2077647, rs2228480 and 
rs3798577 were also controversial. It is clear that the 
number of studies, time of analysis and new studies 
included in a meta-analysis directly influences the 
credibility and stability of the findings. Therefore, 
we have performed this systematic review and me-
ta-analysis to more accurately assess the association 
between IL-10 -1082A>G (rs1800896) polymorphism 
and breast cancer risk, using more recent published 
studies.

MATERIALS AND METHODS
Search Strategies

A computerized literature search of different data-
bases, including PubMed, Web of Science, EMBASE, 
China National Knowledge Infrastructure (CNKI), 
China Biology Medicine (CBM) and Google Schol-
ar was conducted up to September 20, 2017. The 
search strategy identified all possible studies using 
combinations of the following terms and keywords: 

‘’Breast cancer’’, ‘’interleukin 10’’, ‘’IL-10 gene’’, ‘’-
1082A>G’’, ‘’rs1800896’’, ‘’polymorphism’’, ‘‘variant’’ 
and ‘‘mutation’’. Furthermore, we have manually 
screened the bibliographies of relevant articles and 
reviews for additional studies that were not captured 
by the database search. Publications in both English 
and Chinese languages were included, and only pub-
lished studies with full-text articles were included.

Inclusion and Exclusion Criteria
The studies included in this meta-analysis had to 

meet the following criteria: (1) any study published as 
a case-control or cohort study that evaluated the as-
sociation between IL-10 -1082A>G (rs1800896) poly-
morphism and breast cancer risk; (2) the numbers of 
cases and controls for each genotype were reported 
or sufficient data was provided to calculate the odds 
ratio (OR). The following were exclusion criteria: (1) 
not designed as case-control or cohort studies, (2) re-
views, abstracts or animal studies; (3) studies were 
not relevant to IL-10 -1082A>G (rs1800896) poly-
morphism and breast cancer; (4) not providing the 
genotype frequencies; and (5) duplicate of previous 
publication. If multiple studies from the same case 
series were available, the one including the most in-
dividuals was used in the analysis.

Data Extraction
The information was carefully extracted from all 

of the eligible studies independently by two inves-
tigators based on the inclusion criteria listed above 
and then examined by an expert in headaches. From 
each of the included articles the following data were 
collected: first author, year of publication, country of 
origin, ethnicity, total number of cases and controls, 
frequencies of genotypes, genotyping technique, 
minor allele frequencies (MAFs), P-value for Hardy–
Weinberg equilibrium (HWE). In case of disagree-
ment, consensus was obtained on every item by joint 
review of the study. The different ethnic descents 
were categorized as Asian, European, American or 
African.

Statistical Methods
The odds ratio (OR) and its 95% confidence inter-

val (CI) was used to assess the strength of association 
between IL-10 -1082A>G (rs1800896) polymorphism 
and breast cancer risk under allele model (G vs. A), 
homozygote model (GG vs. AA), heterozygote model 
(GA vs. AA), dominant model (GG+GA vs. AA), and 
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recessive model (GG vs. GA+AA). The significance of 
the pooled OR was determined by the Z-test. Hetero-
geneity assumption was checked by the Chi-square-
based Q-test.22 The effect of heterogeneity was quan-
tified using the I2 value as well as P value. A P-value 
less than 0.10 for the Q-test and I2 value >50% indi-
cates existence of heterogeneity among studies. The 
pooled OR was assessed in both fixed-effects model 
(the Mantel–Haenszel method)23 and random-effects 
model (the DerSimonian and Laird methods),24 so 
the pooled OR estimates of the included studies was 
calculated by the random-effects model. Otherwise, 
the fixed-effects model was used. Sensitivity analy-
ses were performed to evaluate the stability of the 
results, namely, a single study in the meta-analysis 
was omitted in each turn to reflect the influence of 
the single data set on the pooled results. Deviation 
from the Hardy–Weinberg equilibrium (HWE) was 
checked among controls through exact test. Sub-
group analyses by ethnicity and studies quality were 
performed subsequently. Begg’s funnel plot was car-
ried out to examine the potential publication bias be-
tween studies (P value less than 0.10 was selected to 

be statistically significant).25 In addition, Egger’s test 
on the natural logarithm scale of the OR was used to 
estimate the funnel plots asymmetry. 26 All statisti-
cal analyses were performed using Comprehensive 
Meta-Analysis (CMA) software version 2.0 (Biostat, 
USA). All P values were two-sided, and P<0.05 was 
considered statistically significant.

RESULTS
Characteristics of Selected Studies

We have identified 211 published case-control 
studies before September 20, 2017 in the database 
search and by manual screening. Of these studies, 
the first screening excluded 109 publications that 
were excluded as duplicates or not relevant, leav-
ing 102 studies for further selection. After removal 
of review articles, case reports, and those that did 
not meet our inclusion criteria, a total of 17 articles 
4,12,13,15-21,27-33 with 3,275 cases and 3,416 controls were 
finally included in our meta-analysis. A flow diagram 
schematizing the inclusion and exclusion process of 
identified articles with the inclusion criteria is pre-

FIGURE 1. FLOW CHART OF LITERATURE SEARCH AND STUDY SELECTION.
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sented in Figure 1. These studies were published be-
tween 2003 and 2017 and the average sample size 
was 192 cases per study. Of the 17 case-control studies 
focusing on the relationship between IL-10 -1082A>G 
(rs1800896) polymorphism and breast cancer, sev-
en were conducted among Caucasians,15-17,18-21 with 
1336 cases and 1388 controls, eight among Asians4,12, 

27-29,31,32 with 1,754 cases and 1,898 controls, and two 
among Africans,30,33 with 185 cases and 130 controls. 
The studies were carried out in Italy, UK, USA, Cana-
da, Turkey, Iran, China, India, Jordan and Egypt. The 
detailed characteristics of the included studies were 
shown in Table 1. The distribution of the genotypes in 

the control group of five case-control studies13,27,30-32 
was not in agreement with Hardy-Weinberg equilib-
rium (HWE). Twelve of 17 studies were in accordance 
with HWE were defined as high-quality studies. The 
genotypes distributions in the individual studies 
were presented in Table 1.

Quantitative synthesis
The main characteristics of these studies were 

listed in Table 2. The heterogeneity between studies 
was significant under all genetic models. Therefore, 
the random effect model was used for calculating the 
pooled OR. Overall, there was no significant associ-

TABLE 1. MAIN CHARACTERISTICS OF STUDIES INCLUDED IN THIS META-ANALYSIS. 

First  
Author/
Year

Country 
Ethnicity

Case Con-
trol

Cases Controls MAFs HWE

Genotype Allele Genotype Allele

AA AG GG A G AA AG GG A G
Giordani 
2003 15

Italy (Cau-
casian)

125 100 60 54 11 174 76 33 51 16 117 83 0.415 0.614

Smith 2004 
16

UK (Cau-
casian)

144 263 32 58 39 136 122 46 120 57 250 276 0.524 0.238

Guzowski 
2005 17

USA (Cau-
casian)

50 25 10 28 12 48 52 9 12 4 30 20 0.400 1.000

Abdolra-
him-Zadeh 
2005 27

Iran 
(Asian)

275 320 119 116 40 177 373 146 125 49 417 223 0.348 0.012

Balasu-
bramanian 
2006 18

UK (Cau-
casian)

497 498 121 253 123 499 495 117 260 121 494 502 0.504 0.323

Onay 2006 
19

Canada 
(Cauca-
sian)

398 372 90 205 103 385 411 107 194 71 408 336 0.451 0.307

Scola 2006 
20

Italy (Cau-
casian)

84 106 28 40 16 96 72 40 45 21 125 87 0.410 0.206

Gonullu 
2007 21

Turkey 
(Cauca-
sian)

38 24 13 22 3 48 28 16 7 1 39 9 0.187 0.834

Kong 2010 
4

China 
(Asian)

315 322 285 29 1 599 31 285 35 2 605 39 0.060 0.422

Pooja 2012 
12

India 
(Asian)

200 200 132 60 8 324 76 145 50 5 340 60 0.150 0.781

Liang 2013 
28

China 
(Asian)

40 89 31 9 0 71 9 73 16 0 162 16 0.089 0.351

Vinod 2015 
29

India 
(Asian)

125 160 76 31 18 183 67 67 78 15 212 108 0.337 0.254

Alsuhaibani 
2016 30

Egypt 
(African)

80 80 16 47 17 79 81 14 50 16 78 82 0.512 0.024

Atoum 
2016 31

Jordan 
(Asian)

202 210 157 29 16 343 61 151 42 17 344 76 0.181 0.001

Tian 2017 
13

China 
(Asian)

312 312 51 132 129 234 390 27 154 131 208 416 0.666 0.050

Maruthi 
2017 32

India 
(Asian)

285 285 80 146 59 262 308 89 159 37 234 336 0.408 0.009

Sabet 2017 
33

Egypt 
(African)

105 50 15 41 49 71 139 27 21 2 75 25 0.250 0.396

MAFs: minor allele frequencies; HWE: Hardy–Weinberg equilibrium
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FIGURE 2. FOREST PLOT OF IL-10 -1082A>G POLYMORPHISM AND BREAST CANCER RISK. A: OVERALL 
(RECESSIVE MODEL: GG VS. GA+AA); B: ASIANS (DOMINANT MODEL: GG+GA VS. AA), C: HWE STATUS (ALLELE 
MODEL: G VS. A).



FORAT-YAZDI, M. ET AL

761 REV ASSOC MED BRAS 2018; 64(8):756-764

ation between the IL-10 -1082A>G (rs1800896) poly-
morphism and breast cancer risk under the allele 
model (G vs. A: OR = 1.184, 95% CI = 0.895-1.180, p= 
0.230), homozygote model (GG vs. AA: OR = 1.430, 
95% CI = 0.927-2.204, p= 0.106), heterozygote mod-
el (GA vs. AA: OR = 0.966, 95% CI = 0.765-1.221, p= 
0.774), dominant model (GG+GA vs. AA: OR = 0.957, 
95% CI = 0.697-1.314, p= 0.786), and recessive model 
(GG vs. GA+AA: OR = 1.221, 95% CI = 0.981-1.518, p= 
0.073, Figure 2A).

We have also carried out subgroup analyses that 
were stratified by ethnicity. Overall, no obvious ev-
idence of associations between the IL-10 -1082A>G 
(rs1800896) polymorphism and susceptibility to the 
breast cancer were found in Caucasian, Asian and Af-
rican populations under all genetic models (Figure 2B). 
Moreover, subgroup analysis of studies with high quali-
ty (HWE status) did not show significant association be-
tween IL-10 -1082A>G (rs1800896) polymorphism and 
increased risk of breast cancer (Figure 2C). The results 
of these analyses are shown in Table 2 and Figure 2.

Sensitivity Analysis

Sensitivity analysis was performed to confirm 
the stability and liability of the meta-analysis by 
sequentially omitting individual eligible studies. 
When any single study was excluded, the corre-
sponding ORs were not materially changed (data 
was not shown), indicating the stability of our re-
sults. Additionally, we excluded the studies that 
genotype distribution in the controls deviating from 
HWE, and the corresponding pooled ORs were not 
significantly changed.

Publication Bias
Table 2 and Figure 3 present information related 

to the publication bias. We have performed Funnel 
plot and Egger’s linear regression to assess the pub-
lication bias of the included studies. The shapes of 
the funnel plots did not reveal any evidence of obvi-
ous asymmetry (Figure 3). In addition, the results of 
Begg’s test also showed that there was no strong sta-
tistical evidence of publication bias.

FIGURE 3. BEGG’S FUNNEL 
PLOTS (PUBLICATION BIAS) 
FOR THE ASSOCIATION 
BETWEEN IL-10 -1082A>G 
POLYMORPHISM AND RISK 
OF BREAST CANCER. A: 
ALLELE MODEL (G VS. A); B: 
RECESSIVE MODEL (GG VS. 
GA+AA).
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TABLE 2. RESULTS OF META-ANALYSIS FOR RS1800896 (-1082A>G) POLYMORPHISM AND RISK OF BREAST CANCER.

Sub-
group

Genetic model Type of 
model

Heterogeneity Odds ratio Publication Bias

I2% PH OR 95% CI Ztest POR PBeggs PEggers
Overall G vs. A Random 91.84 ≤0.001 1.184 0.895-1.180 1.180 0.230 0.149 0.722

GG vs. AA Random 80.82 ≤0.001 1.430 0.927-2.204 1.617 0.106 0.843 0.656
GA vs. AA Random 69.43 ≤0.001 0.966 0.765-1.221 -0.287 0.774 0.964 0.936
GG+GA vs. AA Random 84.38 ≤0.001 0.957 0.697-1.314 -0.271 0.786 0.685 0.690
GG vs. GA+AA Fixed 49.63 0.013 1.221 0.981-1.518 1.792 0.073 0.921 0.990

By Ethnicity
Caucasian

G vs. A Random 77.38 ≤0.001 1.018 0.781-1.327 0.135 0.893 0.367 0.796
GG vs. AA Random 83.43 ≤0.001 1.574 0.779-3.183 1.264 0.206 1.000 0.715
GA vs. AA Random 59.18 0.023 1.067 0.769-1.481 0.391 0.696 0.548 0.413
GG+GA vs. AA Random 88.89 ≤0.001 0.876 0.458-1.675 -0.400 0.689 0.367 0.935
GG vs. GA+AA Fixed 22.75 0.256 1.159 0.963-1.394 1.561 0.118 0.763 0.854

Asian
G vs. A Random 94.51 ≤0.001 1.100 0.670-1.805 0.377 0.706 0.173 0.683
GG vs. AA Fixed 50.38 0.060 1.005 0.784-1.286 0.036 0.972 1.000 0.985
GA vs. AA Random 72.47 0.001 0.803 0.578-1.116 -1.308 0.191 0.107 0.408
GG+GA vs. AA Random 68.18 0.003 0.857 0.643-1.143 -1.050 0.294 0.536 0.489
GG vs. GA+AA Fixed 14.56 0.319 1.146 0.937-1.403 1.326 0.185 0.763 0.774

African
G vs. A Random 96.13 ≤0.001 2.377 0.409-13.808 0.965 0.355 NA NA
GG vs. AA Random 94.09 ≤0.001 6.104 0.139-267.71 0.938 0.348 NA NA
GA vs. AA Random 83.36 0.014 1.700 0.410-7.055 0.731 0.465 NA NA
GG+GA vs. AA Random 92.78 ≤0.001 2.448 0.308-19.481 0.846 0.397 NA NA
GG vs. GA+AA Random 91.91 ≤0.001 4.446 0.243-81.259 1.006 0.314 NA NA

High Quality Studies
G vs. A Random 85.14 ≤0.001 1.170 0.887-1.542 1.112 0.266 0.303 0.397
GG vs. AA Random 82.01 ≤0.001 1.842 0.991-3.423 1.932 0.053 0.436 0.952
GA vs. AA Random 73.26 ≤0.001 1.076 0.785-1.474 0.455 0.649 0.537 0.335
GG+GA vs. AA Random 88.06 ≤0.001 1.036 0.649-1.654 0.150 0.881 0.303 0.648
GG vs. GA+AA Random 58.11 0.008 1.330 0.948-1.866 1.648 0.099 0.876 0.433

NA; not applicable.

Minor Allele Frequency

The present data revealed variation in the minor 
allele frequency of the IL-10 -1082A>G polymorphism 
worldwide (Table 1). The minor allele frequency range 
was from 18.7% (Turkey) to 52.4% (UK) among Cauca-
sians, 6% (China) to 66.6% (China) among Asians, 25% 
to 51.2% among Africans (Egypt).

Discussion
Previous meta-analysis by Dai et al.34, demon-

strated that IL-10 -1082A>G polymorphism did not 
significantly associate with breast cancer risk. They 
have included only nine case-control studies with 
1851 cases and 1910 controls on IL-10 -1082A>G 
polymorphism association. To further explore and 
examine the association of IL-10 -1082A>G poly-
morphism with breast cancer, we conducted this 

meta-analysis only with most recently published 
studies on different populations. Compared with 
the previous meta-analyses,14 in this meta-analysis 
we have focused only on association between -10 
-1082A>G polymorphism and breast cancer using 
17 case-controls studies with 3275 cases and 3416 
controls. However, Dai et al.34 study essentially re-
main an open field, as meta-analysis of their results’ 
reliability and the number of studies were consid-
erably smaller than that needed to reach robust 
conclusions. Moreover, they have not included the 
Abdolrahim-Zadeh et al.27 study that was published 
in 2005 in Iran. Also, in the current meta-analysis, 
we have carried out subgroup analysis by ethnicity 
among African population. Overall, our results were 
consistent with Dai et al.34 results and did not show 
a significant relationship between IL-10 -1082A>G 
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polymorphism and breast cancer. In the subgroup 
analysis by ethnicity, there was also no association 
between IL-10 -1082A>G polymorphism and breast 
cancer risk in Caucasians, Asians and Africans.

Between-study heterogeneity is a common prob-
lem in meta-analysis for genetic association studies. 
35,36 In the current meta-analysis, there was a signif-
icant heterogeneity in association of IL-10 -1082A>G 
(rs1800896) polymorphism under all genetic models. 
A number of characteristics that vary among studies 
could be the sources of heterogeneity such as age, gen-
der, ethnicity, sample size, including criteria, source 
of controls, and genotyping method.35,37 Therefore, 
we used meta-regression by ethnicity, which aim to 
reduce heterogeneity; however, we did not find any 
meaningful reduction in stratified analysis by ethnic 
and high quality studies, both of which were consid-
ered to be the relevant factors of Heterogeneity.

The main strengths of the current meta-analysis 
were obtaining more precise estimates, absence of 
publication bias, pooled data from studies from dif-
ferent ethnicities and sensitivity analysis indicated 
that our results were statistically robust. Despite 
these advantages, our meta-analysis also has some 

limitations which should be acknowledged when 
interpreting the results. First, the sample size was 
relatively small, and all data were from case-con-
trol studies. Second, we have included only studies 
that were published in English and Chinese lan-
guages and available full-text papers in the current 
meta-analysis; therefor, some eligible studies that 
have not been unpublished or were reported in other 
languages were missed, which may bias the power 
of our results. Third, the current meta-analysis re-
sults were based on single-factor estimates without 
adjustment for other risk factors such as age, gen-
der, folate status, and specific environmental or life-
style factors, should be conducted if possible. Finally, 
gene-gene, gene-environment or even the different 
polymorphisms of the IL-10 gene interactions were 
not estimated in this meta-analysis due lacking of the 
sufficient data.

In conclusion, our meta-analysis suggests that 
IL-10 -1082A>G (rs1800896) polymorphism not asso-
ciated with an increased risk of breast cancer. Never-
theless, more studies are warranted to confirm the 
results and to establish the underlying molecular 
mechanisms that are involved.

RESUMO

INTRODUÇÃO: A associação entre o polimorfismo IL-10 -1082A> L (rs1800896) e o câncer da mama foi avaliada por vários estudos de 
casos-controle. No entanto, esses estudos podem ser insuficientes para revelar a verdadeira associação.
OBJETIVO: Efetuamos uma meta-análise abrangente para investigar a associação entre o polimorfismo IL-10 -1082A> G e câncer de 
mama.
MATERIAIS E MÉTODOS: Uma busca sistemática da literatura foi conduzida usando PubMed, Google Scholar e Web of Science até 20 de 
setembro de 2017. Os dados foram analisados com o software CMA para identificar a força da associação por proporções compartil-
hadas (RUP) com correspondentes intervalos de confiança de 95% (ICs).
RESULTADOS: Um total de 17 estudos de casos-controle envolvendo 3.275 casos e 3.416 controles obtidos a partir de pesquisas de banco 
de dados foram examinados. Em geral, não existe uma associação significativa entre o polimorfismo IL-10 -1082A> G e o risco de 
câncer de mama, sob todos os modelos genéticos. Não foi encontrado nenhum viés de publicação significativo para os cinco modelos 
genéticos (G vs. A: OR = 1,184, IC 95% = 0,895-1,180, p=0,230; GG vs. AA: OR = 1,430, IC 95% = 0,927-2,204, p=0,106; GA vs. AA: OR 
= 0,966, IC 95% = 0,765-1,221, p=0,774; GG + GA vs. AA: OR = 0,957, IC 95% = 0,697-1,314, p=0,786 e GG vs. GA + AA: OR = 1,221, IC 
95% = 0,981-1,518, p=0,073). Além disso, não houve associação significativa entre o polimorfismo IL-10 -1082A> L e o risco de câncer 
de mama por etnia.
CONCLUSÃO: Nossos resultados indicam que o polimorfismo IL-10 -1082A> G (rs1800896) não pode ser um fator de risco para o desen-
volvimento de câncer de mama.
PALAVRAS-CHAVE: Neoplasias da mama. Interleucina-10. Polimorfismo genético. Metanálise.
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