
SCIENTIFIC JOURNAL CEREM-GO V.06 N.17 2025

ISSN 2675-5009



Jornalista: Dário Álvares 
Diagramação: Lethicia Serrano 

D&D COMUNICAÇÃO
RUA 27-A Nº 142 - SETOR AEROPORTO

EDITORIAL TEAM

EDITORES CHEFES
Waldemar Naves do Amaral

Tárik Kassem Saidah 

CONSELHO EDITORIAL
Antônio Fernando Carneiro
João Alves de Araújo Filho
Juarez Antônio de Souza

Leonardo Caixeta
Luciene Barbosa de Sousa
Luiz Fernando Jubé Ribeiro
Luiza Emylce Pelá Rosado

Melissa A . G. Avelino
Régis Resende Paulinelli

Rui Gilberto Ferreira

CONSELHO HONORÍFICO CIENTÍFICO 
Bruno Air Machado da Silva

Carlos Hassel Mendes da Silva
Evandro das Merces Bittencourt Resque Junior 

Guillermo Sócrates Pinheiro de Lemos 
Kassem Saidah

Sandro Dultra e Silva
Sérgio Mota da Silva Júnior

Ernei de Oliveira Pina
Vinícius Stival Veneziano Sobrinho

ASSOCIAÇÃO GOIANA DE RESIDÊNCIA MÉDICA- AGRM
Primeira Avenida, s/nº - Bairro Setor Leste Universitário, CEP 74605-020
Presidente: Tárik Kassem Saidah

APOIO

Copyright  © 2026 by: Revista Científica CEREM - GO
Editora : D&D Comunicação Ltda

CIP - Brasil - Catalogação na Fonte
Dartony Diocen T. Santos  CRB-1 (1° Região)3294                                                                                      

S416

CDU: 616(52) =111

CDU: 616(52) =111

Scientific Journal CEREM-GO: State Medical Residency
Commission from Goiás. / Goiana Medical Residency 
Association.
V.06, n. 18.  – Goiânia:. D&D Communication Ltda, 2025.

75p. : il. ( Editions February)
ISSN:2675-5009                       
                                                        
1.Magazine. 2.Surgery. 3.Illness. 4.Complication 5. Medicine.  
I.Título. 

                     Printed in Brazil – 2025                                        Índice para catalogo sistemático 



3

PUBLICATION RULES

The journal will accept original material for publication in the 
field related to ultrasound. The journal will publish: 

1. Full original articles, whether prospective, experimental or re-
trospective. 

2. Case reports of great interest as long as they are well documen-
ted clinically and laboratory. 

3. Special issues with annals, collections of works presented at 
Scientific Journal CEREM-GO and supplements with works on a topic 
of great interest. 

4. Review articles, including meta-analyzes and editorial com-
ments, upon invitation, when requested to members of the editorial 
board.

PROCESSING
All material sent will be analyzed by the Editorial Board of the 

journal composed by: editors of the magazine and the journal, edi-
torial board, associate editors, collaborators and assistants; being 
prohibited the identification to the reviewers of the authors or the 
service where the works were developed. At the same time, the re-
viewers will not be identified by the authors, except when requested 
by those. Upon receipt, the articles will be dated and coded and their 
authors will be notified of receipt. Articles that do not meet the edi-
torial standards will be rejected at this stage. Those which meet the 
requirements will be sent to two reviewers appointed by the Editor. 
Authors will be informed of the acceptance and of any changes even-
tually suggested by the Editorial Board. When modifications are re-
quested, the authors must return the corrected work within 15 days, 
and must justify if any suggestions are not accepted.

COPYRIGHT
It is a condition of publication in which the authors transfer the 

copyright of their articles to the Sociedade Brasileira de Ultrassono-
grafia (Brazilian Society of Ultrasonography) (SBUS). The transfer of 
copyright to the journal does not affect the patent rights or agree-
ments related to the authors. Figures, photos or charts from other 
publications may be reproduced, provided they are authorized by the 
owner. The published material becomes property of SBUS and can be 
reproduced with its consent.

ETHICAL ASPECTS
The Editorial Board follows the principles of the Declaration of 

Helsinki and we recommend that the authors of the submitted ar-
ticles obey the ethical commission and fulfill the regulatory and le-
gal requirements for experiments on human beings with drugs, in-
cluding informed consent, according to the necessary procedures in 
their institution or country. All patient information must be anony-
mous, especially checking that the patient’s identification num-
ber and name have been removed from the ultrasound photos. For 
further details, access the ethics and research commission website 
(http://www.datasus. gov.br/conselho/comissões/ética/conep.htm). 

AUTHORITY AND RESPONSIBILITY
The intellectual content of the works is the sole responsibility of 

their authors. The Editorial Board will not assume any responsibili-
ty for the opinions or statements of the authors. Every effort will be 
made by the Editorial Board to avoid incorrect or inaccurate data. The 
number of authors must be limited to six.

SUBMISSION OF ARTICLES
Authors will send copies together with sets of figures, photos or 

tables and keep a copy for reference. The text must identify an author 
as the correspondent to whom the journal’s notifications will be sent. 
It must contain the full name, institution, unit, department, city, sta-
te, country, link to CV Lattes, ORCID number of all authors and full 
address, telephone and email of the person responsible for the work.

Papers should be sent to revistacientificacerem@gmail.com
PRESENTATION

Articles must be typed in double space and must contain the 
following topics:

Title (Portuguese and English), abstract (Portuguese and English), 
introduction, methods, results, discussion, acknowledgments and re-
ferences. Each topic must start on a new page. Case reports should be 
structured in: summary, introduction, case report, discussion, con-
clusion and references. The first page should include: title, first and 
last name of the authors and their affiliation, titles (no more than 20 
letters), keywords (5-8) and the email address. The second page must 
contain the title of the manuscript in the header and care must be 
taken in the rest of the text so that the service or the authors cannot 
be identified (delete them).

ABSTRACT
The summary of the original articles should be divided into sec-

tions containing information that allows the reader to have a general 
idea of the article, being divided into the following topics: objectives, 
methods, results and conclusions. It should not exceed 250 words. 
The summary of case reports should be in a single paragraph. An En-
glish version of the abstract and key words must be provided.

STYLE
Abbreviations must be in capital letters and periods after the let-

ters must not be used, for example US and not U.S.. Statistical analy-
zes must be detailed in the topic referring to the methods. Footnotes 
will not be allowed, except in charts. The Editorial Board reserves the 
right to alter the manuscripts whenever necessary to adapt them to 
the journal’s bibliographic style.

CITED LITERATURE
References should be numbered consecutively as they appear in 

the text and then in figures and charts if necessary, cited in supers-
cript numerals, ex: “Recent work on the effect of ultrasound 22 shows 
that ....”. All references must be cited at the end of the article following 
the information below: 1. et al. is not used. All authors of the article 
must be cited. 2. Medical journal abbreviations must follow the In-
dex Meddicus format. 3. Unpublished works, articles in preparation 
or personal communications should not be used as references. When 
absolutely necessary, only cite them in the text. 4. Do not use articles 
that are of difficult access or restricted to readers, preferring the most 
relevant or recent ones. In the original articles, the reference number 
must be limited to 25 and case reports and letters to 10. 5. The accura-
cy of the reference data is of responsibility of the authors.

 References should follow the Vancouver style as in the examples 
below: Journal articles: Cook CM, Ellwood DA. A longitudinal study 
of the cervix in pregnancy using transvaginal ultrasound. Br J Obstet 
Gynaecol 1966; 103:16-8. 

In press: Wyon DP. Thermal comfort during surgical operations. J 
Hyg Camb 20-; in press (put the current year).

Edited book article: Speroff L, Glass RH, Kase NG. In Mitchell C, 
ed. Clinical Gynecologic 

Endocrinology and Infertility. Baltimore, USA: Willliams & Wilkins, 
1994:1-967. 

ACKNOWLEDGMENTS
Aimed at the scientific or material contributions of others that do 

not justify co-authorship.

ILLUSTRATIONS
All illustrations must be identified with the name of the main au-

thor and figure number. All illustrations must be cited in the text and 
numbered according to their appearance, eg figure 3.
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MESSAGE

CONTINUOUS IMPROVEMENT

We are pleased to announce the beginning of the work for the first 2026 edition of the 
CEREM Goiás Scientific Journal, scheduled for completion in February.

More than just a space for dissemination, our publication is a tool for strengthening medical 
training, promoting the serious and transparent sharing of scientific work developed by medical 
residents and residency programs throughout the state.

In this way, we contribute to valuing research, encouraging academic production, and 
fostering the continuous improvement of medical practice.

Be part of the pages that share knowledge, inspire new practices, and highlight the 
importance of medical residency in Goiás.

Submit your articles to revistacientificacerem@gmail.com or through the link: 
https://revista.ceremgoias.org.br/index.php/CEREM/about/submissions

WALDEMAR NAVES DO AMARAL
TÁRIK KASSEM SAIDAH 

EDITORES CHEFES
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SCIENTIFIC ARTICLE - CASE REPORT

SCIENTIFIC JOURNAL

TUBERCULOUS LIVER ABSCESS IN AN 
IMMUNOCOMPETENT PATIENT: A CASE REPORT

ABSTRACT
An immunocompetent male patient presented with severe pain in the right upper quadrant and 
fever ranging from 39 to 40 °C. Initial laboratory findings were nonspecific. Contrast-enhanced 
abdominal computed tomography revealed a hepatic abscess, for which videolaparoscopic 
drainage and collection of purulent material were performed. Culture identified Mycobacterium 
tuberculosis, and the Rapid Molecular Test for Tuberculosis (TRM-TB) was positive, demonstrating 
rifampicin sensitivity and confirming the diagnosis of hepatic tuberculosis. The patient was 
started on standard antituberculous therapy, showing progressive clinical improvement and 
being discharged after 21 days. This case highlights the diagnostic challenge of extrapulmonary 
tuberculosis in immunocompetent individuals and emphasizes the importance of including this 
etiology in the differential diagnosis of hepatic abscesses, particularly in endemic regions.

ISSN 2675-5009
e25182

DOI 10.37951/2675-5009.2025v6i18.182

INTRODUCTION
Mycobacterium tuberculosis (M. tuberculosis) is a gram-positive, aerobic bacillus 

transmitted via aerosols between humans, with patients with pulmonary tuberculosis being 
the main source of contagion¹ due to the presence of bacilli in sputum. The establishment 
and development of the disease after exposure are directly associated with the host’s 
immune system capacity to control bacterial proliferation.²,³ Primary infection is mostly 
asymptomatic and may remain in a latent state for variable periods.⁴ It is reported that 
disease activation occurs in only 5–10% of individuals exposed to the bacterium during 
their lifetime, whereas the remaining 90–95% immunologically control M. tuberculosis, 
resulting in a subclinical condition and, in some cases, complete bacterial elimination.³

M. tuberculosis primarily affects the lungs but may spread to other organs due to its 
lymphatic and hematogenous dissemination capability, causing disease in multiple sites 
such as the central nervous system, genitourinary tract, osteoarticular system, pericardium, 
and gastrointest inal  tract .  Tuberculosis is  therefore classif ied into two major 

 AMANDA FIGUEIREDO GARCIA¹, JORDANA SILVA DIAS², TATIELE BARBOZA DOS REIS GOMES 2

1. Resident at the Federal University of Jataí, Jataí/GO, Brazil
2. Undergraduate student at the Federal University of Jataí, Jataí/GO, Brazil.

Keywords: Colonoscopy, Hepatic tuberculosis, Liver abscess, Extrapulmonary tuberculosis, 
Immunocompetence, Mycobacterium tuberculosis. 
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clinical groups: pulmonary tuberculosis (PTB) and extrapulmonary tuberculosis (EPTB), 
based on their different clinical manifestations.⁵,⁶

Pulmonary tuberculosis (PTB) is the most common form of the disease⁷, generally 
developing after an individual’s first contact with the bacillus.¹ It typically presents with insidious 
symptoms such as low-grade fever, night sweats, and loss of appetite, which makes early 
diagnosis challenging.¹ Extrapulmonary tuberculosis (EPTB), on the other hand, is a severe and 
disseminated form of the disease that can affect multiple organs, including the liver. Its clinical 
presentation varies depending on the site involved and may include nonspecific symptoms 
such as fever, weight loss, fatigue, abdominal pain, and asthenia.⁷

It has been observed that factors such as immunosuppression and social conditions, 
including malnutrition, are associated with the manifestation and severity of extrapulmonary 
forms¹. In HIV-negative patients, the most common extrapulmonary manifestation is pleural 
tuberculosis.¹ Hepatic tuberculosis, however, is a rare form of extrapulmonary tuberculosis, 
with an atypical and nonspecific presentation, especially when it occurs in isolation.⁸

EPIDEMIOLOGY
This Among visceral abscesses, hepatic abscess is the most frequent, as the liver is 

particularly susceptible to the formation of purulent collections, whether solitary or 
multiple. Its annual incidence is estimated at approximately 2.3 cases per 100,000 
inhabitants and is more prevalent in men than in women. Despite its relative rarity and 
nonspecific clinical presentation, it is a condition associated with high morbidity and 
mortality, reaching around 15% in Western countries.⁹,¹⁰

Tuberculous liver abscess, in turn, is an uncommon clinical entity, with approximately 100 
cases described in the medical literature. Its incidence, based on hospital records, ranges from 
0.029% to 1.47%, whereas autopsy studies report a prevalence between 0.3% and 1.4%.¹¹,¹²

Hepatic and biliary involvement by Mycobacterium tuberculosis occurs most frequently 
in association with miliary pulmonary tuberculosis, although the gastrointestinal tract may 
also serve as an entry point for the bacillus. Autopsy studies demonstrate simultaneous 
involvement of the liver and spleen in 80–100% of extrapulmonary tuberculosis cases. The 
primary form of hepatic tuberculosis, occurring in the absence of systemic dissemination, 
accounts for less than 1% of all reported cases.¹⁰,¹¹

Hepatobiliary tuberculosis shows a male predominance of approximately 2:1. The 
most common symptoms include abdominal pain, hepatomegaly, jaundice, fever, and 
chills. Hepatomegaly is the most frequent clinical finding, reported in 94–100% of cases, 
and the liver may present as nodular on palpation in about 55% of patients, mimicking 
hepatic neoplasia. Splenomegaly is observed in 25–57% of cases, while jaundice occurs 
in approximately 35% of patients. Alterations in liver enzymes—elevated aspartate 
aminotransferase (AST) and alanine aminotransferase (ALT)—are common, described in 
91–94% of cases, often associated with hypoalbuminemia and hyperglobulinemia.⁹,¹²

DIAGNOSIS
The diagnosis of tuberculous liver abscess is based on a combination of imaging methods 

and specific laboratory tests. Among the most commonly used imaging examinations 
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are abdominal ultrasound (US) and computed tomography (CT) of the upper abdomen, 
which allow the detection of suspicious hepatic lesions. However, clinical manifestations 
are nonspecific—including low-grade fever (37.3°C to 37.8°C), right upper quadrant pain, 
hepatomegaly, weakness, and night sweats—which frequently hinders early diagnosis.⁹,¹³

Hepatomegaly is a common finding and is usually associated with elevated alkaline 
phosphatase, while transaminases often remain within normal limits. Relevant differential 
diagnoses include ruptured amebic liver abscess and pyogenic abscess secondary to 
colonic diverticulitis or appendicitis, which may present with similar CT characteristics.¹³,¹⁴

Jaundice may occur due to tuberculosis invading the biliary system, leading to ductal 
obstruction and mimicking hilar neoplasms. Other pathological formations, such as hepatic 
tuberculomas, may also complicate the differential diagnosis, especially when associated 
with portal hypertension or hemobilia.¹⁴,¹⁵

Both US and CT have limited specificity for hepatic tuberculosis. Therefore, a triphasic 
liver CT scan—including arterial, portal venous, and delayed phases—is recommended to 
improve characterization of space-occupying hepatic lesions.¹² These examinations are 
essential for determining the location, size, and multiseptated nature of the abscess, in 
addition to identifying the different evolutionary stages of the disease—from granulomas 
with or without caseous necrosis to fibrosis and calcification in the scarring phases.¹³

Definitive diagnosis is established by isolating acid-fast bacilli (AFB) in aspirated abscess 
samples, by the growth of Mycobacterium tuberculosis in culture, or through molecular 
tests—such as the Rapid Molecular Test for Tuberculosis (RMT-TB)—which demonstrate 
high sensitivity and specificity.¹¹,¹²,¹⁴

TREATMENT
The therapeutic approach to tuberculous liver abscess involves both clinical and surgical 

measures, depending on the extent of the lesion and the patient’s response to drug therapy.¹⁵,¹⁶
Clinical management follows the standardized protocol of the Brazilian Ministry of Health 

for drug-sensitive tuberculosis, based on the combination of isoniazid (INH), rifampicin (RIF), 
pyrazinamide (PZA), and ethambutol (EMB), known by the acronym RHZE. The regimen consists 
of a two-month intensive phase with RHZE, administered as a fixed-dose combination (FDC)—
each tablet containing 150 mg of rifampicin, 75 mg of isoniazid, 400 mg of pyrazinamide, and 
275 mg of ethambutol—followed by a four-month maintenance phase with the RH regimen 
(isoniazid and rifampicin). This treatment is recommended for all forms of tuberculosis in 
patients older than 10 years of age, except in cases of neurotuberculosis.¹⁷,¹⁸

Surgical treatment is indicated in cases where clinical management fails, when there 
are large purulent collections, or when there is a risk of abscess rupture. The main 
modalities include open, laparoscopic, or percutaneous drainage, the latter being guided 
by ultrasound or computed tomography. Intraoperative ultrasound can be particularly 
useful for the precise localization of abscess cavities, optimizing drainage and reducing 
the risk of complications.¹⁵,¹⁷

Adequate control of the pyogenic cavity is essential for therapeutic success and for 
preventing recurrence. Postoperative follow-up should include regular clinical evaluation 
with monitoring of symptoms such as fever and pain, as well as laboratory assessment 

TUBERCULOUS LIVER ABSCESS IN AN IMMUNOCOMPETENT PATIENT: A CASE REPORT
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(complete blood count, CRP) and serial imaging—preferably ultrasound—to confirm the 
complete regression of the lesion.¹⁸,¹⁹

CASE REPORT
A 55-year-old male patient, weighing 70 kg, with a history of type 2 diabetes mellitus (T2DM), 

hypertension, former smoker (40 pack-years, quit 2 years ago), and former chronic alcohol 
user (40 years of consumption, quit 2 years ago). Current medications included losartan 50 
mg every 12 hours, metformin 850 mg once daily, and glibenclamide 5 mg. He presented to 
the emergency department with a 7-day history of severe right upper quadrant pain and fever 
ranging from 39–40°C, with no improvement after the use of simple antipyretics or after 72 
hours of empiric antibiotic therapy (azithromycin) prescribed at another facility. He denied 
nausea, vomiting, diarrhea, and urinary tract symptoms.

On initial medical evaluation, the patient was in regular general condition, febrile, alert, 
conscious, and hemodynamically stable. Physical examination revealed abdominal tenderness 
on palpation in the right upper quadrant, with no palpable organomegaly. Medications were 
administered for pain and fever control, and additional diagnostic tests were requested. 
Contrast-enhanced CT imaging showed a hypodense lesion with irregular borders in hepatic 
segment VI, without contrast enhancement, measuring 7.7 × 4.8 × 6.4 cm (estimated volume 
of approximately 120 mL), associated with a minimal amount of free fluid in the pelvis, and 
no regional lymphadenopathy. Laboratory results: leukocytosis of 18,890 (neutrophils 83%, 
lymphocytes 7%), platelets 45,000, hemoglobin 12.20 g/dL, ALT 657.0 U/L, AST 687.0 U/L, alkaline 
phosphatase 369 U/L, GGT 642 U/L, creatinine 2.5 mg/dL, urea 72 mg/dL, sodium 132.0 mEq/L, 
lactate 2.3 mmol/L, D-dimer > 4.0, glycated hemoglobin 12.1%. Serologies (HBsAg, VDRL, anti-
HIV, anti-HCV) were all negative.

A diagnostic hypothesis of liver abscess was established. Azithromycin was discontinued, 
and empiric antibiotic therapy with ceftriaxone, metronidazole, and piperacillin/tazobactam 
(Tazocin) was initiated. In addition, a therapeutic and diagnostic surgical intervention—
videolaparoscopic drainage of the abscess—was performed, including hepatotomy with 
drainage of a moderate amount of purulent material and placement of a drain in the abscess 
cavity. The purulent material collected during surgery was sent to the laboratory. Analysis 
isolated Escherichia coli (E. coli) (83,000 CFU), and the Rapid Molecular Test for Tuberculosis 
(RMT-TB) was positive, demonstrating rifampicin sensitivity.

After the procedure, the patient continued to present with persistent fever, with only subtle 
laboratory improvement (GGT 507 U/L, alkaline phosphatase 228 U/L, AST 23 U/L, ALT 31 U/L, 
leukocytosis 10,900 with 81% neutrophils). A contrast-enhanced CT scan was performed for 
postoperative evaluation following abscess drainage, showing a heterogeneous, amorphous 
surgical cavity with septations, measuring 13 × 9 × 10 cm (average volume 611 cm³), containing 
spontaneously hyperdense foci suggestive of blood content and gas bubbles, with no evidence 
of abnormal contrast enhancement. The drain was in an appropriate position. A reoperation 
via laparotomy was then performed for repeat drainage of a septated hepatic abscess, with 
replacement of the Penrose drain and new collection of material for culture, which resulted 
positive for Enterococcus faecium (E. faecium).

Following the positive RMT-TB in the hepatic abscess sample, tuberculosis screening was 
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conducted. The patient had no respiratory symptoms and no epidemiological risk factors. He 
underwent analysis of two sputum samples for AFB and RMT-TB, both negative. Chest imaging 
showed no abnormalities. Pulmonary tuberculosis (PTB) was therefore excluded.

Because the abscess sample demonstrated mixed flora, a diagnosis of extrapulmonary 
tuberculosis (EPTB) presenting as a tuberculous and bacterial hepatic abscess was established. 
The patient was evaluated by the Infectious Diseases service, which recommended treatment 
with ceftriaxone plus metronidazole, in addition to the RHZE regimen. The patient remained 
hospitalized for 21 days for inpatient treatment. After progressive clinical improvement, 
remaining afebrile for more than 48 hours, and showing improvement in laboratory parameters 
(Hb 10.5 g/dL, leukocytosis 11,520 with 75% neutrophils and 13% lymphocytes, platelets 
369,000, CRP 11.7 mg/L, AST 16 U/L, ALT 20 U/L, total bilirubin 0.83 mg/dL, direct bilirubin 0.43 
mg/dL, and indirect bilirubin 0.40 mg/dL), and following multidisciplinary discussion, hospital 
discharge was proposed. Outpatient treatment with ciprofloxacin and metronidazole for 4–6 
weeks was recommended, depending on clinical and laboratory reassessment and monitoring 
of the hepatic lesion. The standardized Brazilian RHZE regimen was continued. The patient was 
referred for follow-up in the Infectious Diseases and General Surgery outpatient clinics.

DISCUSSION
The case presented involves a rare pathology with nonspecific clinical features described 

in the literature but associated with high morbidity and mortality, reaching approximately 
15% in Western countries. It is also considered a rare—though not exceptional—form of 
extrapulmonary tuberculosis. Most reported cases are associated with miliary pulmonary 
tuberculosis and spread primarily through hematogenous dissemination.¹⁰ Bestow published 
the first scientific description of tuberculous liver abscess (TLA) in 1858. In one of his randomized 
studies, he demonstrated that 0.34% of patients with hepatic TB ranged in age from 6 months 
to 72 years, with a mean age of 39.2 years—an age distribution that closely approximates that 
of the patient in the present case. Another epidemiological aspect consistent with the literature 
is the higher prevalence in males, as studies show that among 2.3 cases per 100,000 people, 
the condition is more frequent in men.¹⁰,²⁰

Tuberculosis is not commonly encountered in routine clinical practice because M. 
tuberculosis infections are typically controlled by the host’s immune system, meaning that 
clinical manifestations of TB generally occur in high-risk groups with continuous exposure 
or in patients with some degree of immunodeficiency.²,⁰ In extrapulmonary presentations, 
this becomes even more epidemiologically evident.¹⁷,¹⁹ Therefore, the patient developed an 
unusual infection in an even rarer anatomical site (the liver), considering that the incidence 
of hepatic abscesses, based on hospital records, ranges from 0.029% to 1.47%, while autopsy 
studies report a prevalence between 0.3% and 1.4%.¹⁸,²⁰

Reviewing the clinical history, the patient did not present clear immunosuppression, given 
the exclusion of HIV co-infection (negative serologies) and the absence of other comorbidities 
directly affecting immune function. Nevertheless, he did present an important factor that 
could justify impaired immunomodulation in controlling tuberculosis: decompensated type 2 
diabetes mellitus, with an admission glycated hemoglobin level of 12.1 mg/dL. The immune-
modulating impact of hyperglycemia is well established in the literature.²¹,²²

TUBERCULOUS LIVER ABSCESS IN AN IMMUNOCOMPETENT PATIENT: A CASE REPORT
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Type 2 diabetes mellitus, a chronic disease marked by a slow and progressive increase 
in inflammatory dysregulation, is associated with elevated levels of pro-inflammatory 
cytokines (IL-6 and IL-1β), which in turn lead to an increase in macrophage activity. This 
imbalance results in higher levels of pro-apoptotic factors and heightened inflammatory 
stimulation.²³ This mechanism may help explain the development of the hepatic abscess, 
considering that the form presented by this patient accounts for less than 1% of all cases 
of extrapulmonary tuberculosis (EPTB).¹⁷,¹⁹ Thus, it can be inferred that the patient did not 
have full immunocompetence, which facilitated the unusual presentation of tuberculosis 
as a hepatic abscess in an HIV-negative individual.

The tuberculous liver abscess, as illustrated in this case, results from microbiological 
contamination of the hepatic parenchyma, which can occur via the biliary ducts, arterial 
or portal vessels, or directly. The etiology of pyogenic collections—which may originate 
from agents such as Mycobacterium tuberculosis, Staphylococcus aureus, protozoa, and 
helminths—highlights the significant potential for mixed infections, as confirmed in this 
patient by the presence of both E. coli and M. tuberculosis.¹⁰

Both ultrasound (US) and computed tomography (CT) are accurate for assessing the 
location, size, and multiseptated nature of a tuberculous liver abscess. The use of US, in 
addition to CT, not only as a diagnostic tool but also for follow-up, has been highlighted in 
many case reports of tuberculous liver abscess (TLA). This preference is mainly justified by 
its speed, cost-effectiveness, easy accessibility, and the absence of radiation exposure for 
the patient. Therefore, this method could have been better utilized both for diagnosis and 
especially for follow-up in the case presented.²⁴,²⁵

Although sputum samples in this case tested negative for acid-fast bacilli (AFB), studies 
indicate that detection is more easily achieved in caseous necrotic tissue; however, its absence 
should not completely exclude the diagnosis, particularly in regions with high TB incidence¹¹,¹⁵. 
In the case evaluated, however, the combination of factors (clinical evaluation and imaging 
showing no signs of pulmonary involvement), along with negative AFB results, allowed 
pulmonary TB to be excluded as a diagnostic possibility.

The initial empiric antibiotic therapy with azithromycin was inappropriate, even in the 
absence of a confirmed diagnosis of TLA, as this macrolide is better suited for bacterial infections 
of the respiratory tract, skin, soft tissues, ears, oropharynx, and certain sexually transmitted 
infections, limiting its effectiveness in hepatic infectious conditions such as liver abscesses.²⁵,²⁶

Some studies argue that the dense fibrous tissue surrounding abscesses and their 
substantial size may prevent adequate penetration of antibiotics into the lesion. For 
this reason, a six-month four-drug antituberculosis regimen (RHZE) is considered the 
most appropriate therapy and was successfully used in our patient, in conjunction with 
appropriate antibiotic coverage, resulting in clinical improvement and resolution of the TLA. 
In addition, because of the mixed bacterial infection, antibiotic therapy with ceftriaxone 
and metronidazole was appropriately used to target E. coli and E. faecium.²²,²⁶

CONCLUSION
Tuberculous liver abscess represents an extremely rare manifestation of extrapulmonary 

tuberculosis and is often difficult to diagnose due to its nonspecific clinical and laboratory 
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presentation. This case report highlights the importance of clinical suspicion in patients 
with hepatic abscesses refractory to conventional treatment, particularly in individuals with 
comorbidities that compromise immune response, such as uncontrolled type 2 diabetes mellitus.

Definitive diagnosis through the Rapid Molecular Test for Tuberculosis (RMT-TB) was 
essential for guiding appropriate therapy, underscoring the role of molecular methods as 
indispensable tools in current clinical practice. Combined management—including surgical 
drainage and targeted antimicrobial therapy, particularly the RHZE regimen—proved effective 
in resolving the condition and preventing complications.

This case reinforces the need for a multidisciplinary approach and broad etiological 
investigation in hepatic abscesses of indeterminate origin, including tuberculosis as a 
differential diagnosis even in the absence of pulmonary involvement. Early identification and 
appropriate treatment are crucial for achieving favorable outcomes and reducing the morbidity 
and mortality associated with this rare condition.
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ABSTRACT
Introduction: Colorectal cancer (CRC) is one of the most prevalent neoplasms worldwide and the second 
leading cause of cancer-related deaths. Colonoscopy (COL) is an essential examination for diagnosing 
intestinal diseases and is capable of identifying precancerous lesions, such as adenomatous polyps (AP), at 
an early stage, allowing their removal before progression to an invasive tumor. Objective: To evaluate the 
prevalence of AP, CRC, and colonic diverticula (CD) in patients undergoing colonoscopy. Methodology: This 
was a descriptive cross-sectional study in which the findings of COL exams performed between March 2019 
and October 2020 in a private clinic were evaluated. Demographic data, colonoscopic findings, whether 
biopsy and/or polypectomy was performed, and the corresponding histopathological results were collected. 
A total of 10,951 COL exams were performed during the study period; of these, 719 (6.6%) were excluded 
for not meeting the inclusion criteria, and the remaining 10,232 (93.4%) composed our sample. Results: 
Among these, 2,354 (23.0%) presented AP, 100 (1.2%) CRC, and 2,984 (29.2%) CD. Age showed a non-normal 
distribution (Kolmogorov–Smirnov, p<0.0001) and was significantly associated with all diagnoses. ROC curve 
analysis demonstrated good accuracy for age in detecting polyps and tumors. Conclusion: This study is 
justified by the relevance of COL as a CRC screening strategy and by its potential to support improvements in 
health policies, in addition to providing an understanding of colonoscopic findings that may assist in identifying 
epidemiological and clinical patterns.
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INTRODUCTION
Colorectal cancer (CRC) is one of the most prevalent neoplasms worldwide and is 

responsible for high morbidity and mortality rates. According to the World Health 
Organization (WHO), it is the third most common cancer in men and the second in women, 
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and the second leading cause of cancer-related deaths.¹ The growing incidence of CRC—
associated with population aging and changes in dietary and lifestyle habits—reinforces 
the importance of effective prevention strategies.²

The disease is characterized by the uncontrolled growth of cells in the colon or rectum, 
with potential to spread to other organs. Because CRC often develops silently in its early 
stages, screening plays a crucial role in its early identification.³

In this context, colonoscopy (CS) stands out as the main screening and diagnostic method 
for CRC. This exam uses a flexible endoscope to evaluate the entire colon and rectum 
after bowel preparation and patient sedation. Although many patients show resistance to 
undergoing this exam, colonoscopy is considered the gold standard for CRC detection.⁴

Screening is recommended for asymptomatic adults aged 45 or 50 years, depending 
on local guidelines. In Brazil, the Ministry of Health recommends colonoscopy for CRC 
screening starting at 50 years of age, at 3- to 5-year intervals, and at earlier ages for 
individuals with a family history of CRC. Screening should be discontinued in adults over 
75 years of age or in those with a limited life expectancy of less than ten years.⁵ Current 
guidelines from the U.S. Preventive Services Task Force argue that beginning screening at 
age 45 could prevent an additional 2 to 3 CRC cases and 1 CRC death per 1,000 individuals 
screened when compared to starting at age 50. Diagnostic indications also include 
symptoms such as hematochezia, unexplained iron-deficiency anemia, changes in bowel 
habits, and persistent abdominal pain⁴.

CS enables the early detection of precancerous lesions, such as adenomatous polyps 
(AP), allowing for their removal before progression to an invasive tumor.⁶ Thus, it serves 
as an indispensable tool for the immediate treatment of suspicious lesions, significantly 
reducing CRC-related mortality.⁷

Moreover, colonoscopy is essential for the follow-up of patients with a family history of 
cancer or with predisposing clinical conditions, such as inflammatory bowel diseases.⁴ This 
context highlights the importance of studies that evaluate colonoscopic findings and their 
impact on clinical practice.⁷ The present study aims to analyze the colonoscopic findings of 
a population undergoing colonoscopy in a private clinic in Goiânia, with emphasis on the 
presence of adenomatous polyps (AP), colorectal cancer (CRC), and diverticula.

METHODOLOGY
This was a descriptive cross-sectional study in which the findings of colonoscopy exams 

performed between March 2019 and October 2020 in a private clinic in Goiânia were 
evaluated. From the medical records, data were collected regarding patient identification 
(name, sex, and age), colonoscopic findings, whether biopsy and/or polypectomy was 
performed, and the corresponding histopathological results.

All patients aged 18 years or older who underwent colonoscopy during the specified 
period were included. Exams (either colonoscopy or histopathology) that did not present 
adequate technical quality, as well as patients with medical records that did not allow 
collection of the necessary data, were excluded.

During the study period, 10,951 colonoscopies were performed; of these, 719 (6.6%) 
were excluded for not meeting the inclusion criteria. The remaining 10,232 (93.4%) 
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constituted the study sample.
The study was approved by the Research Ethics Committee of the Pontifical Catholic 

University of Goiás.

STATISTICAL ANALYSIS
For descriptive statistics, absolute (n) and relative (%) frequencies were calculated for 

categorical variables, while for the continuous variable (age), the mean, standard deviation, 
and minimum and maximum values were obtained.

For inferential statistics, chi-square (χ²) or G-tests were applied according to the 
stratified distribution, and when necessary, the nonparametric Mann–Whitney test was 
used for comparing means.

ROC curve analyses were performed to assess the sensitivity and specificity of age in 
diagnosing adenomatous polyps (AP) and colorectal cancer (CRC).

Statistical calculations were performed using the IBM® SPSS® (Statistical Package for 
the Social Sciences) software, adopting a significance level of 5% (p-value < 0.05).

RESULTS
The studied population consisted of 10,232 patients, with a mean age of 52.7 ± 14.0 

years, and 6,485 (63.4%) were female. The most frequent indications for colonoscopy were 
cancer prevention (45.6%) and abdominal pain (12.7%). Table 1 presents the distribution 
of demographic variables and indications in the study population.

Polyps were detected in 3,267 individuals (31.9%), of which 2,354 (72.1%) were 
adenomatous polyps (AP), while the remaining 913 polyps (27.9%) were hyperplastic or 
inflammatory. Regarding the degree of dysplasia among AP, 2,087 (88.7%) presented low-
grade dysplasia, 124 (5.2%) high-grade dysplasia, and 143 (6.1%) showed no dysplasia. 
Colorectal cancer (CRC) was diagnosed in 121 patients (1.2%) (Table 2). If high-grade 
dysplasia is considered carcinoma in situ, then 245 patients (2.4%) presented a tumor.

COLONOSCOPIC FINDINGS IN A PRIVATE CLINIC IN GOIÂNIA
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Tabela 2. Distribuição das variáveis incluindo a presença de pólipos, tipos histológico, grau de displasia e o CCR.

Table 1. Distribution of demographic variables and indications for colonoscopy

COLONOSCOPIC FINDINGS IN A PRIVATE CLINIC IN GOIÂNIA
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We performed a ROC curve analysis to evaluate the sensitivity and specificity of diagnosing 
lesions (adenomatous polyps and colorectal cancer) based on patient age. The results showed a 
statistically significant curve (Area = 0.658; SE = 0.006; p < 0.0001; 95% CI = 0.646–0.669). Additionally, 
the sensitivity (S) and specificity (E) of diagnosing lesions (adenomatous polyps and colorectal cancer) 
at the age threshold of 50 years were assessed (S = 77.1% and E = 47.1%) (Figure 1).

Figure 1. ROC curve for age and the diagnosis of intestinal lesions (adenomatous polyps and colorectal cancer).

Diverticula (CD) were observed in 2,984 patients (29.16%). When we evaluated patient sex, we 
found the presence of CD in 33.28% (n = 1,247) of men and in 26.78% (n = 1,737) of women (p < 
0.00001), with a relative risk (RR) of 1.09 (95% CI: 1.06–1.12), meaning that men have a 1.09-fold 
higher risk of having CD. The risk difference (RD) was 6.46 (4.64–8.34).

Regarding age, the mean age was significantly higher among patients with CD (62.4 ± 10.5 years) 
compared with those without CD (48.8 ± 13.3 years) (p < 0.0001). Table 3 compares patients with and 
without diverticula within the sample, including sex distribution and mean ages. 

COLONOSCOPIC FINDINGS IN A PRIVATE CLINIC IN GOIÂNIA
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Table 3. Comparison between patients with and without diverticula regarding age and sex.

To compare the colonic segments affected by diverticula, we initially divided patients into three 
groups: those with diverticula in the left colon (descending colon, sigmoid, and rectum), those in 
the right colon (cecum, ascending colon, and transverse colon), and those with diffuse diverticula 
(involvement of both sides). A much higher prevalence was observed in the left colon, followed 
by the diffuse pattern and, lastly, the right colon [2,067 (69.27%), 789 (26.44%), and 128 (4.29%), 
respectively].

When we evaluated the indications for colonoscopy, we found that the vast majority of patients 
with diverticula underwent the exam for colorectal cancer (CRC) prevention or screening (49.8%), 
characterizing the diagnosis of diverticula as an incidental finding. Other more frequent indications 
were abdominal pain (11.63%) and a history of bleeding (5.25%), both of which may be symptoms of 
diverticular disease or its complications.

DISCUSSION
This study was designed as a cross-sectional observational investigation assessing 

colonoscopic findings in a total of 10,232 individuals. We observed that most patients were 
women (63.4%), a fact that may be explained by women’s greater interest in their own health, 
leading them to seek medical services more frequently.⁸ Notably, malignant or premalignant 
lesions were diagnosed in 2,406 (23.5%) cases, with colorectal cancer (CRC) identified in 121 
patients (1.2%) and adenomatous polyps (AP) in 2,354 (23.0%). Regarding the degree of dysplasia 
among AP, 2,087 (88.7%) exhibited low-grade dysplasia, 124 (5.2%) high-grade dysplasia, and 
143 (6.1%) showed no dysplasia (Table 2). The presence of diverticula was identified in 2,984 
(29.2%) participants, with the majority located in the sigmoid colon (52.1%).

Similar findings were reported in a cross-sectional study conducted in China by Chen and 
colleagues⁹, who performed colonoscopy in 25,593 individuals assessed as high risk for CRC within 
the Urban China Cancer Screening Program. They diagnosed CRC in 65 patients (0.25%) and polyps 

COLONOSCOPIC FINDINGS IN A PRIVATE CLINIC IN GOIÂNIA
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in 3,983 (15.6%), of which 785 (19.7%) were advanced adenomas (including adenomas ≥10 mm 
or those with villous components or high-grade dysplasia), 2,091 (52.5%) were non-advanced 
adenomas, and 1,107 (27.8%) were hyperplastic polyps.

Adenomatous polyps and CRC display variable distributions across anatomical segments of the 
colon. Studies indicate that most AP are located in the distal colon, including the sigmoid and rectum, 
with percentages ranging from 60% to 75%.¹ The present study aligns with these findings, as 63.6% 
of polyps were located in this same intestinal segment.

The ROC curve, with an area of 0.658 and p < 0.0001, indicated that age is a relevant factor for the 
accuracy of diagnosing colorectal lesions (CRC and AP), with sensitivity and specificity increasing as 
patient age advanced. Gupta et al.⁴ observed an increased detection of AP with advancing age, from 
17.3% before age 40 to 53.8% before age 50. In the present study, we were also able to demonstrate 
this association through ROC curve analyses evaluating age and the presence of lesions. These 
results corroborate the literature, which highlights the effectiveness of screening programs in older 
age groups, when the risk of developing malignant lesions is higher.¹⁰

In a study conducted at a referral hospital in Tanzania, colonoscopy was performed in 448 
patients; among all individuals enrolled, 205 (45.80%) were women and the remaining 243 (54.20%) 
were men. The mean age in this cross-sectional study was 47 years (ranging from 8 to 90 years). The 
main indications for the exam included diarrhea (22.54%), abdominal pain (21.21%), hematochezia 
(18.53%), difficult defecation (16.96%), mucoid stools (10.49%), and anemia (8.70%)⁷. In our study, 
the most common indications were prevention or screening (45.6%), abdominal pain (12.7%), past 
history of polyps (9.2%), and enterorrhagia, melena, or hematochezia (7.7%). These findings show 
that CRC prevention strategies through lesion screening are more firmly established in our setting.

Another study, which also aligns with our findings, evaluated 723 patients with a mean age 
of 46.03 ± 16.8 years. In this study, 113 patients (15.6%) presented colonic polyps and 11 cases 
(1.52%) of CRC were detected. Most polyps were located in the left colon (67.5%). There was no 
statistical difference in the prevalence of AP between the age groups 40–49 years and 50–59 
years (P = 0.77). Detailed data analysis using ROC curves not only showed that age is a risk 
factor for the presence of colonic polyps but also suggested cutoff ages of 42.5 years for the 
presence of all polyp types and 44.5 years for AP.¹¹

Diverticula are predominantly distributed in the left colon, especially the sigmoid, which accounts 
for more than 70% of cases. This distribution is attributed to higher intraluminal pressure in this 
region during fecal propulsion.¹ In our study, we also observed a higher prevalence of diverticula in 
the left colon, followed by involvement of both sides and, lastly, the right colon [2,067 (69.27%), 789 
(26.44%), and 128 (4.29%), respectively].

CONCLUSION
The results of this study demonstrate the relevance of colonoscopy in screening for conditions 

such as adenomatous polyps (AP) and colorectal cancer (CRC). AP were diagnosed in 23.0% of 
patients, and CRC in 1.2%. These findings reinforce the importance of systematic colonoscopic 
examinations, especially in populations at higher risk for CRC. Therefore, colonoscopy plays a 
crucial role in the prevention and management of CRC.

However, given its high cost, it is necessary to optimize screening strategies and establish 
more effective clinical guidelines. In doing so, we can better prioritize healthcare resources and 
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21SCIENTIFIC JOURNAL CEREM-GO V.06 N.17 2025

improve the planning of preventive actions.
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FROM ALCOHOLIC LIVER CIRRHOSIS TO HEPATIC 
STEATOSIS: AN EPIDEMIOLOGICAL

 PROFILE FROM 2010 TO 2025

ABSTRACT
Introduction: Alcoholic Liver Disease (ALD) represents a progressive spectrum of lesions, starting with 
steatosis and potentially culminating in hepatic cirrhosis, a pathological scarring process, irreversible 
in its advanced stages. Excessive alcohol consumption is the largest preventable risk factor worldwide. 
Objective: To analyze the epidemiological profile and hospital morbidity burden of ALD (ICD-10 K70) 
in Brazil, between January 2010 and September 2025, based on secondary data from the SUS Hospital 
Information System (SIH/SUS). Methodology: Ecological, retrospective, and quantitative study, with data 
collection on hospitalizations, costs, sex, age group, and mortality for the ICD-10 code K70 (Alcoholic Liver 
Disease) and, contextually, ICD-10 K74 (Other Liver Diseases). Results: A total of 258,300 hospitalizations 
for ALD (K70) were recorded during the analyzed period. A high prevalence was observed among males 
and in the productive age group (40 to 69 years), which concentrates 75.82% of cases. The Southeast 
Region led the absolute number of hospitalizations. The average mortality rate for ALD (K70) between 
2007 and 2020 was 17.49%. The nature of care for cirrhosis hospitalizations (K74) was predominantly 
Emergency (88.1%). Conclusion: ALD imposes a high epidemiological and economic burden on the 
healthcare system, making early screening and the implementation of abstinence policies crucial to 
prevent the progression of steatosis to irreversible cirrhosis and its complications.
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INTRODUCTION
ColorectalLiver health is a fundamental pillar of overall well-being, given the multitude 

of vital functions performed by the liver, including detoxification, protein and enzyme 
synthesis, metabolism, and regulation of blood components.¹ However, exposure to 
harmful agents—most notably excessive alcohol consumption—can trigger a series of 
pathological conditions that severely compromise hepatic function, ultimately culminating 
in its terminal and irreversible stage, liver cirrhosis.²

Alcoholic Liver Disease (ALD) is recognized as a progressive spectrum of hepatic injury. This 
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spectrum begins with alcoholic hepatic steatosis (AHS), a condition characterized by excessive 
accumulation of triglycerides within hepatocytes. Although AHS is often asymptomatic and 
reversible with alcohol abstinence, continued consumption may lead to hepatic inflammation, 
resulting in alcoholic steatohepatitis.3,4 Progression of inflammation and cellular injury may 
subsequently evolve into fibrosis and, ultimately, alcoholic liver cirrhosis (ALC), a condition in 
which the normal hepatic architecture is replaced by fibrotic tissue and regenerative nodules.1,2

Liver cirrhosis, regardless of etiology, represents a major global health problem and 
is among the leading causes of morbidity and mortality worldwide. The World Health 
Organization (WHO) reports that alcohol consumption accounts for a substantial 
proportion of these statistics, with ALD contributing to approximately 5.3% of all global 
deaths and 5.1% of the global burden of disease.3,4 In Brazil, harmful alcohol consumption 
has become one of the most serious public health challenges, constituting a determining 
factor in more than 10% of the country’s total morbidity and mortality.¹

The transition from alcoholic hepatic steatosis to alcoholic liver cirrhosis is a dynamic and 
multifactorial process influenced by genetic, environmental, and nutritional factors, viral 
coinfections (hepatitis B and C), obesity, and the quantity and duration of alcohol consumption.1,2 
Studies indicate that approximately 90% of individuals who abuse alcohol develop alcoholic 
hepatic steatosis, and among these, a substantial proportion may progress to alcoholic 
hepatitis (10–35%) and cirrhosis (10–20%).3,5 This progression represents not only a clinical 
challenge but also a substantial burden on healthcare systems, with high costs associated with 
hospitalizations, long-term treatments, and, in advanced cases, liver transplantation.4,5

The epidemiological relevance of understanding the profile of liver cirrhosis secondary 
to alcoholic hepatic steatosis in Brazil is undeniable. Identifying trends in incidence, 
prevalence, mortality, and associated costs, as well as characterizing the most affected 
population groups (sex, age, and geographic region), is essential for the development and 
refinement of public health policies aimed at prevention, early diagnosis, and appropriate 
disease management.⁶ Such information enables targeted public health strategies, 
optimized resource allocation, and more effective interventions to mitigate the devastating 
impact of alcoholic liver cirrhosis on the Brazilian population.

In this context, the present study seeks to address gaps in the literature by compiling and 
analyzing the most recent epidemiological data, focusing on the period from 2010 to 2025. 
Although data available in the DATASUS system may not explicitly differentiate “alcoholic 
hepatic steatosis” from “alcoholic liver cirrhosis” in all records, Alcoholic Liver Disease is widely 
recognized as a continuum encompassing progression from steatosis to cirrhosis.

Thus, the analysis of hospitalization and mortality data related to Alcoholic Liver 
Disease reflects the impact of this pathological continuum, allowing the construction of 
an epidemiological profile to inform targeted preventive and public health actions. The 
overall objective of this study is to analyze the epidemiological profile of liver cirrhosis 
secondary to alcoholic hepatic steatosis in Brazil, focusing on the period from 2010 to 
2025, using secondary data obtained from DATASUS.

METHOD
This study is characterized as a descriptive, ecological, and quantitative investigation 
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that used secondary data to outline the epidemiological profile of liver cirrhosis secondary 
to alcoholic hepatic steatosis in Brazil from 2010 to 2025. The ecological approach allows 
for the analysis of trends and patterns at the population level, while the descriptive and 
quantitative nature of the study aims to present frequencies, means, and distributions of 
the variables analyzed.

Data were obtained from the Department of Informatics of the Brazilian Unified Health 
System (DATASUS), through the Hospital Information System of the Unified Health System (SIH/
SUS), as well as from publicly available epidemiological reports. Data retrieval and collection 
were performed by accessing the Morbidity and Mortality sections of these platforms.

The period of interest for analysis was from 2010 to 2025. Accordingly, the study used 
the most comprehensive and recent data available within this time frame, explicitly 
specifying the years covered in each analysis according to data availability.

The following variables related to Alcoholic Liver Disease (ALD), classified under the 
International Classification of Diseases (ICD-10) code K70.9 (Alcoholic liver disease, 
unspecified), were collected and analyzed. This code encompasses the disease spectrum, 
including progression from steatosis to cirrhosis: hospitalizations (absolute number of hospital 
admissions for ALD), deaths (absolute number of deaths attributed to ALD), public healthcare 
costs (expenditures related to hospitalizations for ALD), geographic region (North, Northeast, 
Southeast, South, and Central-West Brazil), sex (male and female), age group (distribution 
across age categories), and mean length of stay (average duration of hospital admissions).

All available DATASUS data on hospitalizations, deaths, and costs related to ALD (ICD-10: 
K70.9) across Brazilian regions were included, within the period closest to 2010–2025 according 
to source availability. Data not directly related to ALD, data that could not be associated with 
progression from alcoholic steatosis to cirrhosis, or data outside the period of interest without 
the possibility of extrapolation were excluded.

Collected data were organized and presented in tables to facilitate visualization and 
interpretation. The analysis was descriptive in nature, focusing on the identification of patterns 
and trends over time and across different demographic and geographic variables. Bibliographic 
references were used to contextualize and discuss the epidemiological findings in relation to 
the pathophysiology and progression of alcoholic hepatic steatosis to cirrhosis.

This study exclusively used publicly accessible secondary data from DATASUS, which are 
aggregated and anonymized, preventing individual identification. Therefore, in accordance 
with Brazilian ethical regulations for research involving human subjects, approval by a Research 
Ethics Committee was waived, as there was no direct intervention involving human participants 
or collection of identifiable primary data.

RESULTS
The analysis of epidemiological data on Alcoholic Liver Disease (ALD), which encompasses 

alcoholic hepatic steatosis and its progression to cirrhosis, was conducted based on information 
available from DATASUS for the period from 2010 to 2022, according to the documents 
provided. This section presents the findings related to the number of hospitalizations, public 
healthcare expenditures, mortality rates, and distributions by sex and age group.

FROM ALCOHOLIC LIVER CIRRHOSIS TO HEPATIC STEATOSIS: AN EPIDEMIOLOGICAL PROFILE FROM 2010 TO 2025
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Source: Lacerda, Silvério, and Pina, 2025.

Table 1. Number of hospitalizations for alcoholic liver disease (ALD) by region (2010–2022)

Number of hospitalizations for alcoholic liver disease by region (2010–2022)
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The data reveal that the Southeast region consistently accounted for the highest volume 
of hospitalizations throughout the study period. Table 1 shows that, between 2010 and 
2022, Brazil recorded a total of 200,302 hospitalizations for ALD. The Southeast region led 
with 93,823 hospitalizations, representing 46.84% of the national total, followed by the 
Northeast region with 43,668 hospitalizations (21.8%).

A relative stability in hospitalization rates was observed between 2010 and 2019, with an 
average of approximately 16,800 hospitalizations per year, followed by a marked decline 
in 2020 to 6,760 hospitalizations, influenced by the COVID-19 pandemic.4,6

Public healthcare expenditures on ald by region (2010–2020)

Table 2. Total Expenditures on Alcoholic Liver Disease (ALD) by Region (2010–2020)

FROM ALCOHOLIC LIVER CIRRHOSIS TO HEPATIC STEATOSIS: AN EPIDEMIOLOGICAL PROFILE FROM 2010 TO 2025
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Source: Lacerda, Silvério, and Pina, 2025.
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Between 2010 and 2020, Brazil recorded a total public expenditure of R$ 392,775,010.90 on 
hospitalizations related to ALD. The Southeast region accounted for the largest share of these 
expenditures, totaling R$ 193,218,919.94, which corresponds to 49.19% of the national total. 
The Northeast region followed with expenditures of R$ 78,496,613.68 (19.98%).

Annual expenditures in the Southeast peaked in 2017 (R$ 23,724,572.12), while a 
significant reduction was observed across all regions in 2020, reflecting the decreased 
number of hospitalizations in the context of the COVID-19 pandemic.⁶

Mortality rate from alcoholic liver disease by region (2010–2022)

Table 3. Mortality rate for alcoholic liver disease (ALD) by brazilian region (2010–2022)

FROM ALCOHOLIC LIVER CIRRHOSIS TO HEPATIC STEATOSIS: AN EPIDEMIOLOGICAL PROFILE FROM 2010 TO 2025
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Table 3 shows that the national average mortality rate for Alcoholic Liver Disease (ALD) 
between 2010 and 2022 was 17.89%. The Southeast region presented the highest mean 
mortality rate (18.55%), followed by the Northeast region (17.92%). The highest single-year 
mortality rate was observed in the North region in 2020 (22.75%), while the Southeast 
region exceeded 20% in 2017, 2018, and 2022.⁶

Hospitalizations for ald by sex in Brazil (2017–2022)

Source: Lacerda, Silvério, and Pina, 2025.

Table 4. Hospitalizations for alcoholic liver disease (ALD) by Sex (2017–2022)

Source: Lacerda, Silvério, and Pina, 2025.
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Table 4 demonstrates a clear predominance of hospitalizations for Alcoholic Liver Disease 
(ALD) among males, totaling 63,475 cases (83.60%) between 2017 and 2022, compared 
with 12,457 cases (16.40%) among females. A significant increase in hospitalizations was 
observed between 2017 and 2018, followed by stabilization in subsequent years, with a 
slight reduction in 2020.⁴

Hospitalizations for ald by age group in Brazil (2017–2022)

Table 5. Hospitalizations for alcoholic liver disease (ALD) by age group (2017-2022) 

Source: Lacerda, Silvério, and Pina, 2025.
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Table 5 shows that the age groups most affected by hospitalizations for ALD were 50–59 
years (31.31%), 40–49 years (23.56%), and 60–69 years (21.92%). Together, these age groups 
accounted for 76.79% of all hospitalizations. The lowest incidence was observed among children 
and adolescents (10–19 years), reinforcing the chronic and long-term nature of the disease.

Deaths from ald by sex in Brazil (2017–2022)

Table 6. Deaths from alcoholic liver disease (ALD) by sex (2017–2022)

Source: Lacerda, Silvério, and Pina, 2025.

Between 2017 and 2022, Table 6 shows that 12,833 deaths from Alcoholic Liver Disease 
(ALD) (84.52%) occurred among males, whereas 2,350 deaths (15.48%) were recorded among 
females. These data demonstrate a marked male predominance in disease-related mortality.⁴

DISCUSSION
The analysis of the epidemiological profile of Alcoholic Liver Disease (ALD) in Brazil, 

based on DATASUS data covering the period from 2010 to 2022, highlights the complexity 
and magnitude of this condition as a serious public health problem. ALD represents a 
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continuous spectrum of liver injury that begins with alcoholic hepatic steatosis and, in 
many cases, progresses to fibrosis, alcoholic hepatitis, and, in its terminal and irreversible 
stage, alcoholic liver cirrhosis.1,2 Understanding this progression is essential for interpreting 
epidemiological data, as statistics on hospitalizations and deaths attributed to ALD (ICD-
10: K70.9) reflect the impact of this pathological continuum, frequently culminating in 
cirrhosis and its severe complications.4,6

Pathophysiology of the progression from alcoholic hepatic steatosis to cirrhosis
The progression from alcoholic hepatic steatosis to alcoholic liver cirrhosis is triggered 

and driven by ethanol metabolism in the liver. Alcohol (ethanol) is rapidly absorbed; 
however, most of its catabolism occurs in the liver, primarily through alcohol dehydrogenase 
(ADH) and cytochrome P-450 2E1 (CYP2E1).1,7 These metabolic pathways generate toxic 
byproducts, such as acetaldehyde and reactive oxygen species (ROS). Acetaldehyde is 
highly reactive and plays a central role in hepatic injury by binding to proteins and DNA, 
which can disrupt cellular functions, promote protein aggregation (forming Mallory–Denk 
bodies), and generate neoantigens that trigger immune-mediated self-injury.¹ Reactive 
oxygen species, in turn, increase oxidative stress, damaging mitochondrial DNA and 
hepatocytes, thereby perpetuating the cycle of inflammation and fibrosis.1,7

Alcoholic hepatic steatosis, the initial stage of Alcoholic Liver Disease, is characterized 
by excessive fat accumulation within hepatocytes. This accumulation results from an 
imbalance between fatty acid synthesis and oxidation, as well as increased lipid influx into 
the liver—processes that are exacerbated by alcohol intake.1,8 Although alcoholic hepatic 
steatosis is considered reversible with alcohol abstinence, continued consumption leads 
to inflammation and hepatocellular death, characterizing alcoholic steatohepatitis.⁹

At this stage, Kupffer cells, the resident hepatic macrophages, respond to endotoxins released 
by intestinal bacteria—whose absorption is increased by alcohol—by releasing proinflammatory 
cytokines such as tumor necrosis factor alpha (TNF-α).⁷ TNF-α, together with other cytokines, 
mediates the recruitment of polymorphonuclear cells to the liver, inducing inflammation and 
cell death, thereby contributing to hepatocellular injury.¹ Chronic inflammation and persistent 
cellular damage activate hepatic stellate cells, which differentiate into myofibroblasts and 
produce excessive collagen. This process leads to progressive fibrosis and, ultimately, liver 
cirrhosis, irreversibly altering hepatic architecture and impairing liver function.1,2,7

The irreversibility of liver cirrhosis marks a critical point in the natural history of the disease, 
characterized by the formation of regenerative nodules that replace normal hepatic tissue and 
disrupt vascular perfusion.¹ Clinical symptoms, often absent during the early stages of alcoholic 
hepatic steatosis and compensated cirrhosis, typically become apparent only in advanced 
disease, manifesting as fatigue, jaundice, ascites, and hepatic encephalopathy.⁷ This delayed 
presentation frequently results in late diagnoses and more severe complications.

Analysis of epidemiological data and its impact on disease burden
Table 1, which presents the number of hospitalizations for Alcoholic Liver Disease (ALD) 

in Brazil, highlights the Southeast region as bearing the greatest disease burden, with 
93,823 hospitalizations between 2010 and 2022. This geographic pattern, consistent with 
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the literature, reflects not only the higher population density of the region but may also indicate 
differences in urbanization, alcohol consumption patterns, and access to healthcare services.⁶ 
It is crucial to note the marked decline in hospitalizations in 2020 (6,760 cases), a period strongly 
influenced by the COVID-19 pandemic. Although alcohol consumption increased significantly 
worldwide during the pandemic—with potential future repercussions for ALD incidence—the 
reduction in hospital admissions may reflect healthcare system reorganization, prioritization 
of COVID-19 cases, and restricted access to treatment for other conditions.⁴ The return to pre-
pandemic levels in 2021 and 2022 suggests a recovery in healthcare demand or a delayed 
impact of increased alcohol consumption during the pandemic period.

The economic burden of ALD is further underscored by Table 2, which shows public 
healthcare expenditures exceeding R$ 392 million between 2010 and 2020, with the 
Southeast region accounting for nearly 50% of this total. Costs associated with ALD are 
substantial due to the chronic nature of the disease, recurrent hospitalizations, and 
the complexity of managing cirrhosis-related complications—such as gastrointestinal 
bleeding, infections, and liver failure—as well as, in advanced cases, the need for liver 
transplantation.² Alcoholic liver cirrhosis, as the terminal stage of ALD, frequently requires 
prolonged and costly treatments, placing a significant burden on healthcare budgets.

Mortality rates associated with ALD (Table 3), which include deaths related to cirrhosis, 
represent a critical indicator of disease impact. The national average mortality rate of 17.89% 
between 2010 and 2022 underscores the high lethality of ALD, particularly in its advanced 
stages. The Southeast and Northeast regions exhibited the highest mean mortality rates, while 
the peak mortality rate of 22.75% observed in the North region in 2020 warrants particular 
attention.⁶ These mortality rates reflect progression from alcoholic hepatic steatosis to 
decompensated cirrhosis, a condition associated with poor prognosis and high fatality.⁷

Impact of sex and age on the epidemiology of alcoholic liver disease
Sex-based analysis reveals a marked predominance of males in both hospitalizations (83.60% 

– Table 4) and deaths (84.52% – Table 6) related to Alcoholic Liver Disease (ALD). This finding is 
consistent with both global and Brazilian literature, which documents significantly higher levels 
of harmful alcohol consumption among men.¹⁰ Although women exhibit greater susceptibility 
to the hepatotoxic effects of alcohol—developing ALD more rapidly and at lower cumulative 
doses due to physiological and metabolic differences—overall prevalence of consumption 
and total alcohol intake remain higher among men, resulting in a greater absolute number of 
cases.1,7,11 Lower healthcare utilization and delayed diagnosis among men may also contribute 
to the observed disparity in disease-related mortality.¹²

Age-group distribution (Table 5) further corroborates the chronic and long-term nature 
of ALD. Individuals aged 40 to 69 years accounted for more than 76% of hospitalizations, 
with a peak incidence in the 50–59-year group (31.31%). This pattern illustrates that ALD—
particularly when progressing to alcoholic liver cirrhosis—requires many years of sustained 
excessive alcohol consumption to manifest clinically at advanced stages. Alcohol misuse, 
often initiated in early adulthood, typically results in severe hepatic injury and cirrhosis 
only after decades of chronic exposure.¹³ The slow progression of hepatic fibrosis explains 
the higher incidence of cirrhosis in older age groups. Although rare, cases observed among 
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children and adolescents are concerning and are generally associated with genetic factors 
or comorbid conditions, reinforcing the importance of prevention across all age groups.¹³

Progression from alcoholic hepatic steatosis to alcoholic liver cirrhosis leads to a series 
of severe complications characteristic of decompensated liver disease. Portal hypertension 
arises as a direct consequence of architectural distortion of the liver and increased vascular 
resistance, resulting in gastroesophageal varices, ascites, and hepatic encephalopathy. 
Ascites—defined as pathological accumulation of fluid in the peritoneal cavity—is among the 
most common complications of cirrhosis and is associated with poor prognosis.14,15 Hepatic 
encephalopathy, a neuropsychiatric syndrome, results from the accumulation of neurotoxins 
that the cirrhotic liver can no longer metabolize. Bacterial infections, particularly spontaneous 
bacterial peritonitis, are frequent and substantially increase morbidity and mortality.¹⁴

In addition, hepatocellular carcinoma represents one of the most feared and lethal 
complications of cirrhosis, with increased incidence among patients with alcoholic liver 
cirrhosis. Factors such as hepatitis C coinfection and iron overload may further accelerate 
hepatocarcinogenesis in alcoholic cirrhosis. Early diagnosis and appropriate management of 
these complications are essential to improve prognosis; however, the most effective intervention 
remains prevention of disease progression through cessation of alcohol consumption.

Alcohol abstinence is the cornerstone of treatment for ALD at all stages.⁷ Alcoholic hepatic 
steatosis, being reversible, may resolve completely with cessation of alcohol intake. Even in 
advanced stages such as alcoholic liver cirrhosis, abstinence can stabilize disease progression, 
reduce the risk of complications, and improve survival.⁷ Adherence to abstinence, however, 
represents a major challenge and requires multidisciplinary approaches that integrate medical 
care with behavioral and psychosocial interventions, including rehabilitation programs and 
support groups.7,11 Screening tools such as the Alcohol Use Disorders Identification Test (AUDIT) 
are valuable in primary care settings for early detection of harmful alcohol use, enabling timely 
intervention before irreversible liver damage occurs.11,12

Early diagnosis of alcoholic hepatic steatosis and ALD in general is further hindered 
by the asymptomatic nature of the disease in its initial stages and by the social stigma 
associated with alcoholism, which often leads patients to underestimate or deny alcohol 
consumption.¹⁰ This frequently results in delayed diagnoses, often when cirrhosis is 
already established and decompensated. Underreporting within health information 
systems—stemming from difficulty in obtaining accurate alcohol consumption histories—
also contributes to underestimation of the true magnitude of the problem.

Public health policies must therefore prioritize primary prevention of harmful alcohol 
use, population education regarding the risks of alcoholic hepatic steatosis and its 
progression to cirrhosis, and strengthening of screening and early diagnostic strategies for 
ALD. This includes awareness campaigns, improved access to mental health services and 
addiction treatment, and integration of preventive strategies within primary healthcare. 
Identification of vulnerable populations - particularly men of working age—allows for 
more targeted and effective interventions.

The findings demonstrate a high burden of hospitalizations and deaths attributable to 
ALD, with the Southeast region and male sex disproportionately affected. Individuals aged 
40 to 69 years account for the majority of cases, highlighting the chronic nature of 
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the disease and the prolonged exposure required for progression to advanced stages 
such as cirrhosis. Public expenditures related to ALD are substantial, reflecting the 
complexity and cost of managing decompensated liver disease, with direct implications 
for the Brazilian Unified Health System. The pathophysiology of ALD, driven by the toxic 
metabolism of ethanol, is well established and underscores a continuum in which reversible 
alcoholic hepatic steatosis may progress to irreversible alcoholic liver cirrhosis with fatal 
complications. Alcohol abstinence - the cornerstone of both treatment and prevention - is 
essential to reverse steatosis and mitigate fibrosis progression, even in cirrhotic stages.

In conclusion, Alcoholic Liver Disease in Brazil, encompassing progression from alcoholic 
hepatic steatosis to cirrhosis, remains a major public health challenge. Epidemiological 
data from DATASUS, despite inherent limitations, provide a robust foundation for 
understanding disease burden and underscore the urgent need for coordinated public 
health actions to mitigate its impact and improve quality of life among affected individuals. 
The contrast between the reversibility of alcoholic hepatic steatosis and the irreversibility 
of alcoholic liver cirrhosis emphasizes the critical importance of early intervention and 
lifestyle modification through alcohol abstinence.

CONCLUSION
The analysis of the epidemiological profile of Alcoholic Liver Disease (ALD) in Brazil, 

with emphasis on the progression from alcoholic hepatic steatosis to alcoholic liver 
cirrhosis, based on DATASUS data from 2010 to 2022, reinforces the substantial burden 
this condition imposes on national public health. ALD, encompassing the spectrum 
from steatosis to cirrhosis, is a chronic and progressive disease with a high potential for 
morbidity and mortality, whose clinical and socioeconomic consequences are considerable. 
It can therefore be concluded that ALD—particularly alcoholic liver cirrhosis arising 
from alcoholic hepatic steatosis—represents a multifaceted challenge that requires an 
integrated public health approach. Strengthening primary prevention strategies aimed at 
reducing harmful alcohol consumption, as well as improving screening and early diagnosis 
of alcoholic hepatic steatosis, especially among high-risk populations, is essential.
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SURGICAL DRAINAGE OF A CUTANEOUS ABSCESS 
IN PATIENT WITH MULTIPLE SCLEROSIS AND 

EHRLES-DANLOS SYNDROME: A CASE REPORT

ABSTRACT
Introduction: Multiple sclerosis (MS) and Ehlers-Danlos syndrome (EDS) pose specific challenges to anesthetic 
management, particularly in the setting of active infection and polypharmacy. Careful selection of anesthetic 
technique is essential to minimize hemodynamic instability, neurological worsening, and tissue injury. 
Case report: A 38-year-old woman with MS, EDS and hypothyroidism, on beta-interferon, levothyroxine, 
escitalopram, zolpidem and daptomycin, was scheduled for surgical drainage of a cutaneous abscess in the 
lower limb. General anesthesia was induced with propofol and fentanyl and maintained with sevoflurane 
under spontaneous ventilation through a laryngeal mask airway. Ultrasound-guided femoral nerve block and 
lateral femoral cutaneous nerve block were performed using 0.5% ropivacaine to provide regional analgesia. 
Intraoperative monitoring showed stable hemodynamics, adequate oxygenation and ventilation, without 
adverse events. No new neurological deficits or block-related complications were observed in the immediate 
postoperative period. Conclusion: Low-dose balanced general anesthesia with laryngeal mask airway, 
spontaneous ventilation and ultrasound-guided peripheral nerve blocks proved to be a safe and effective 
strategy for abscess drainage in a patient with MS and EDS, and may be considered a prudent alternative to 
neuraxial anesthesia in similar complex scenarios.
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INTRODUCTION
Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central 

nervous system, with the potential for relapses triggered by infection, hyperthermia, 
surgical stress, metabolic disturbances, and significant hemodynamic variations.1,2 Both 
general and regional anesthesia techniques may be used in patients with MS, provided 
that normothermia, cardiovascular stability, and adequate neurological monitoring are 
maintained.1,2

Ehlers–Danlos syndrome (EDS) comprises a group of hereditary connective tissue disorders 
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SURGICAL DRAINAGE OF A CUTANEOUS ABSCESS IN PATIENT WITH MULTIPLE SCLEROSIS AND 
EHRLES-DANLOS SYNDROME: A CASE REPORT

characterized by joint hypermobility, cutaneous and vascular fragility, a predisposition 
to bruising, and potential difficulties with vascular access, airway management, and needle 
punctures.3,4 Atraumatic handling, careful patient positioning, and heightened awareness of 
hemorrhagic risk and tissue-related complications are recommended.3,4

The coexistence of MS, EDS, hypothyroidism, and the use of immunomodulatory 
agents, psychotropic medications, and antimicrobials increases the complexity of 
anesthetic planning, particularly in the presence of an active infectious focus. This case 
report describes the anesthetic management of a patient with MS and EDS, along with 
multiple comorbidities, undergoing drainage of a lower limb abscess, emphasizing the use 
of balanced general anesthesia combined with ultrasound-guided peripheral nerve blocks 
as a safe alternative to neuraxial anesthesia.

CASE REPORT
A 38-year-old female patient with a history of multiple sclerosis, Ehlers–Danlos syndrome, 

and hypothyroidism, under regular outpatient follow-up, classified as ASA physical status II. 
She was receiving levothyroxine, escitalopram, zolpidem, and regular beta-interferon therapy 
for multiple sclerosis. In the context of a soft tissue infection, she was also being treated with 
daptomycin as prescribed by the infectious disease team.

She was admitted to the hospital presenting with severe pain, hyperemia, local warmth, 
erythema, and areas of fluctuation in the lower limb. A diagnosis of a cutaneous abscess of the 
lower limb was established, with an indication for surgical drainage on a relative urgent basis.

Figure 1. Intraoperative aspects of cutaneous abscess drainage in the lower limb. (A) Initial incision revealing a purulent col-
lection and infiltrated margins of the subcutaneous tissue. (B) Enlargement of the incision with full exposure of the cavity 
and removal of purulent content, allowing adequate drainage and debridement.

On preanesthetic evaluation, the patient was in good general condition, afebrile, conscious 
and oriented, with no new neurological deficits compared with baseline. Cardiopulmonary 
examination revealed no significant abnormalities. Laboratory tests were within acceptable 
limits for the procedure (final medical records were not available for comparison to assess 
possible changes). There was no history of previous anesthetic complications.
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The following critical considerations were identified: risk of MS exacerbation, tissue 
and vascular fragility associated with Ehlers–Danlos syndrome, the need for an atraumatic 
technique, maintenance of normothermia, and assessment of potential drug interactions. 
Neuraxial anesthetic techniques were not employed due to the presence of a demyelinating 
disease, a connective tissue disorder, and the availability of a safe alternative using 
peripheral nerve blocks. 

Anesthetic technique
In the operating room, standard monitoring was established, including continuous 

electrocardiography, noninvasive blood pressure, pulse oximetry, and capnography.
Balanced general anesthesia was performed with intravenous induction using propofol 

100 mg and fentanyl 60 mcg, followed by insertion of an appropriately sized laryngeal 
mask airway. Spontaneous ventilation was maintained with oxygen and sevoflurane at 
concentrations titrated to the anesthetic depth.

As an analgesic adjunct, an ultrasound-guided femoral nerve block and an ultrasound-
guided lateral femoral cutaneous nerve block were performed, using 0.5% ropivacaine in 
a volume appropriate to cover the surgical field, avoiding needle insertion in areas with 
signs of inflammation.

Intraoperative course
The surgical procedure was completed without complications (Figure 1). Multiparametric 

monitoring records demonstrated stable vital signs throughout the procedure, with heart 
rate ranging from 74 to 97 bpm in sinus rhythm; oxygen saturation between 95% and 
100%; capnography showing regular waveforms with end-tidal carbon dioxide values 
between 38 and 49 mmHg; and noninvasive blood pressure ranging approximately from 
98/61 mmHg to 126/99 mmHg (Figure 2).

SURGICAL DRAINAGE OF A CUTANEOUS ABSCESS IN PATIENT WITH MULTIPLE SCLEROSIS AND 
EHRLES-DANLOS SYNDROME: A CASE REPORT

Figure 2. Images from the multiparameter monitor demonstrating stable hemodynamic and ventilatory parameters throu-
ghout the procedure. Panels 2A and 2B correspond to the initial phase of anesthesia, whereas panels 2C and 2D represent 
the period after tracheal extubation, with continued stability of vital signs. No vasopressor support was required, and there 
were no episodes of desaturation, arrhythmias, or ventilatory difficulty.
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No vasopressor support was required, and there were no episodes of desaturation, 
bronchospasm, arrhythmias, or ventilatory difficulty with the laryngeal mask airway. The 
abscess drainage procedure was completed without complications.

At the end of the procedure, sevoflurane was gradually reduced while maintaining 
adequate spontaneous ventilation. The laryngeal mask airway was removed at a safe 
superficial anesthetic plane, with the patient awake, cooperative, hemodynamically stable, 
and with satisfactory analgesia. In the post-anesthesia care unit, she reported no new 
neurological complaints and showed no signs of complications related to the peripheral 
nerve blocks or the airway. The patient remained hospitalized for continued clinical follow-
up and infection control.

DISCUSSION
This case highlights the challenges and strategies involved in the anesthetic management 

of a patient with multiple sclerosis and Ehlers–Danlos syndrome in the context of an active 
infection. In multiple sclerosis, factors such as infection, hyperthermia, and hemodynamic 
instability may precipitate transient worsening or disease relapses, thus requiring careful 
anesthetic planning.¹ The literature reports the safe use of both general and regional 
anesthesia, emphasizing the importance of individualized management, strict maintenance 
of normothermia, and perioperative neurological vigilance.¹ In the present report, the 
choice of low-dose general anesthesia with sevoflurane, spontaneous ventilation, and 
continuous monitoring adhered to these principles and allowed adequate anesthetic 
control with minimal neurological interference.

In Ehlers–Danlos syndrome, tissue and vascular fragility demand heightened attention to 
patient positioning, needle punctures, and airway management.3,4 The use of a laryngeal mask 
airway, inserted with a gentle technique, may reduce the risk of mucosal and cervical structure 
trauma when compared with orotracheal intubation in selected patients. Additionally, the 
use of ultrasound-guided peripheral nerve blocks enhances precision, reduces the number 
of needle punctures, and allows lower volumes of local anesthetic, thereby increasing safety, 
particularly in scenarios where infected areas must be avoided.3,4

Furthermore, the association of peripheral nerve blocks with general anesthesia proved 
advantageous by providing effective analgesia, reducing the need for systemic opioids, and 
attenuating the surgical stress response, aspects that are particularly relevant in patients 
with multiple sclerosis. This approach may contribute to greater autonomic stability 
and a lower risk of perioperative neurological exacerbations, as suggested by clinical 
series and previous case reports.5,6 The observed hemodynamic stability, absence of 
respiratory events, adequate spontaneous ventilation, and lack of immediate neurological 
deterioration further support the feasibility of the chosen strategy.5,6

The decision not to perform neuraxial anesthesia was based on the combination of present 
risk factors, including a demyelinating disease, a connective tissue disorder, and the availability 
of an effective and less invasive analgesic alternative. This approach aligns with a prudent 
strategy frequently recommended in complex situations in which the cumulative potential 
risks may outweigh the benefits of central neuraxial blockade.5,6 The absence of hemodynamic 
instability, respiratory events, or immediate postoperative neurological worsening reinforces 
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the feasibility and safety of the adopted anesthetic strategy.5,6

CONCLUSION
The combination of low-dose balanced general anesthesia using a laryngeal mask airway, 

maintenance of spontaneous ventilation, and ultrasound-guided peripheral nerve blocks with 
0.5% ropivacaine proved to be a safe and effective strategy for lower limb abscess drainage 
in a patient with multiple sclerosis, Ehlers–Danlos syndrome, and hypothyroidism. This 
case reinforces the importance of individualized anesthetic techniques, careful selection of 
analgesic methods, and rigorous monitoring in the management of patients with multiple rare 
comorbidities.
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ABSTRACT
Introduction: Infective endocarditis (IE) is a severe condition characterized by infection of the 
inner layer of the heart, particularly the heart valves, by microorganisms such as bacteria or fungi. 
It is essential to highlight the importance of preventing infective endocarditis, especially in at-
risk patients. Objective: To analyze risk factors, diagnosis, and therapeutic approaches adopted in 
patients with IE admitted to a tertiary hospital in Goiás over a 11-month period. Methods: This was an 
observational, retrospective, and descriptive study conducted at a tertiary hospital in Goiás, reviewing 
medical records of patients hospitalized with infective endocarditis between May 2024 and March 
2025, diagnosed according to the Modified Duke Criteria. Clinical, laboratory, electrocardiographic, 
radiographic, and echocardiographic data were analyzed, including vegetation characteristics 
and associated complications. Times to diagnosis, length of hospital stay, and, when applicable, 
surgery were recorded, as well as antimicrobial regimens and cardiac surgical interventions. 
Outcomes included hospital discharge, outpatient follow-up, or death, ensuring patient anonymity 
and adherence to ethical standards. Results: Among the nine patients evaluated with infective 
endocarditis, eight required the use of a central venous catheter during hospitalization. Transthoracic 
echocardiography identified vegetations in six cases, while transesophageal echocardiography was 
necessary in three. Most patients (7/9) were discharged, with two deaths recorded. Six presented 
positive blood cultures, predominantly caused by multidrug-resistant microorganisms, while three 
remained negative. Seven patients had vegetations larger than 10 mm, associated with higher 
risk of complications, and three fulfilled definitive Duke criteria. Conclusion: The study analyzed 
nine cases of infective endocarditis, highlighting the importance of the modified Duke criteria and 
complementary tests, such as echocardiography and blood cultures, for diagnostic confirmation. 
Prolonged antimicrobial therapy, guided by susceptibility testing, resulted in favorable clinical 
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INTRODUCTION
Infective endocarditis (IE) is a severe condition characterized by infection of the inner 

lining of the heart, particularly the cardiac valves, caused by microorganisms such as 
bacteria or fungi. The disease develops through the colonization of damaged endothelial 
surfaces, where pathogens adhere and form vegetations composed of platelets, fibrin, 
inflammatory cells, and microbial colonies. IE may affect individuals with native valves as 
well as those with prosthetic valves, presenting distinct clinical features depending on the 
valve involved or the presence of intracardiac devices.¹

The diagnosis of IE is challenging and requires the integration of clinical, laboratory, 
and imaging findings. The primary diagnostic tool is the modified Duke criteria¹, which 
are based on major criteria (such as positive blood cultures and evidence of endocardial 
involvement on echocardiography) and minor criteria (including fever, predisposing 
factors, and vascular phenomena). Transthoracic or transesophageal echocardiography is 
an essential modality for detecting vegetations, abscesses, or prosthetic valve dehiscence, 
and plays a crucial role in diagnostic confirmation.²

Risk factors for the development of IE include the presence of prosthetic heart valves, congenital 
heart disease, a history of prior endocarditis, use of intracardiac devices, hemodialysis, and 
intravenous drug use. Immunosuppressed patients or those with comorbidities such as cancer 
are also at increased risk. In addition, dental procedures in patients with pre-existing valvular 
disease may act as precipitating factors due to procedure-induced transient bacteremia.³

The therapeutic management of IE is complex and should be conducted by a multidisciplinary 
team. Empirical antibiotic therapy should be initiated promptly after blood cultures are obtained, 
with subsequent adjustment according to the identified etiologic agent and its antimicrobial 
susceptibility profile. Treatment duration typically ranges from four to six weeks, with the 
intravenous route preferred in most cases. Surgical intervention is indicated in situations such 
as heart failure, failure of medical therapy, infections caused by resistant microorganisms, or 
complications including embolic events and cardiac abscesses.⁴

Finally, the importance of IE prevention must be emphasized, particularly in high-risk 
patients. Antibiotic prophylaxis for dental procedures is recommended for selected high-
risk groups in accordance with international guidelines. Careful follow-up, treatment 
adherence, infection control, and patient education regarding early signs and symptoms 
are essential measures to reduce the morbidity and mortality associated with IE.5,6

Therefore, the primary objective of this study was to describe the clinical characteristics, 
diagnostic criteria, and therapeutic management of patients with infective endocarditis 
admitted to a tertiary hospital in Goiás over an 11-month period. The specific objectives 
were to: identify the main clinical characteristics of patients diagnosed with IE; describe 

outcomes in most patients, although limited access to cardiac surgery delayed the correction of 
severe lesions in some cases. Early detection, a multidisciplinary approach, and prompt outpatient 
follow-up proved essential to reducing complications and recurrences.

Keywords: Endocarditis Bacterial, Risk factors, Diagnosis, Treatment, Therapeutics, Echocardiography, 
Cardiovascular infections.
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the diagnostic methods used (laboratory tests, imaging studies, and clinical criteria); and 
evaluate the therapeutic approaches employed (antibiotic therapy, surgery, and clinical 
support) and their outcomes.

METHODS
Patients admitted to the Hospital de Urgências do Estado de Goiás (HUGO) between 

May 2024 and March 2025 (11 months) with a diagnosis of infective endocarditis (IE) were 
evaluated. This was an observational, retrospective, and descriptive study, conducted at a 
tertiary referral hospital in the state of Goiás, with data collected through medical record 
review of patients diagnosed with infective endocarditis.

Patients hospitalized between May 2024 and March 2025 who met clinical, laboratory, 
and echocardiographic criteria compatible with infective endocarditis according to the 
Modified Duke Criteria were included. Medical records of patients diagnosed with IE were 
reviewed with attention to clinical presentation, laboratory findings—including blood 
cultures—and transthoracic and/or transesophageal echocardiography, the latter used 
to characterize vegetations (size and site of attachment), associated valvular dysfunction, 
and ventricular function impairment.

Selected patients underwent clinical evaluation and routine complementary examinations, 
including a detailed medical history, complete physical examination, and laboratory tests 
such as complete blood count, renal function, electrolytes (sodium, potassium, magnesium), 
C-reactive protein, and serial blood cultures. In addition, a 12-lead electrocardiogram (ECG), chest 
radiography, and transthoracic and/or transesophageal echocardiography were performed to 
assess vegetation characteristics, valvular function, and associated complications.

The time to diagnosis of infective endocarditis was defined as the interval from hospital 
admission to clinical, laboratory, or imaging confirmation of the diagnosis. Length of 
hospital stay was calculated in days from admission to hospital discharge or death. In 
patients who underwent surgical treatment, the time between admission and surgery was 
recorded, as well as early postoperative complications, when available.

Therapeutic strategies were analyzed, including the antimicrobial regimen used, guided by 
culture results and antimicrobial susceptibility, and the indication for or performance of cardiac 
surgery. The outcomes evaluated were hospital discharge, outpatient follow-up, or death.

All information was obtained and organized from medical notes, diagnostic test results, 
and discharge summaries, with confidentiality and anonymity ensured in accordance with 
the ethical principles of clinical research.

The project complied with all ethical guidelines established by Resolution No. 466/2012 
of the Brazilian National Health Council, ensuring data protection and research integrity. 
The study was approved by the Research Ethics Committee (CEP) under CAAE No. 
92916525.6.0000.5075 (Appendix 1).

RESULTS
Of the nine patients analyzed, five were female and four were male. Regarding age, six 

patients were younger than 60 years and three were aged 60 years or older. Most patients 
were admitted for non-cardiological causes; only one patient was hospitalized due to initial 

DESCRIPTION OF CLINICAL CHARACTERISTICS, DIAGNOSTIC CRITERIA AND MANAGEMENT OF
 INFECTIOUS ENDOCARDITIS IN A TERTIARY HOSPITAL IN GOIÁS: AN 11-MONTH RETROSPECTIVE STUDY
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cardiological symptoms (dyspnea on minimal exertion, orthopnea, and lower-limb edema). 
The baseline characteristics of the sample are presented in Table 1.

The main reasons for hospital admission were neurological conditions, including subarachnoid 
hemorrhage, stroke, and brain abscess (3/9). Other causes included renal conditions (dialysis 
urgency and rupture of an arteriovenous fistula, in two patients), gastrointestinal bleeding 
(melena and hematochezia, in two patients), and polytrauma (one patient).

Among previous risk factors, the most notable were the use of a central venous catheter (CVC) 
or double-lumen catheter (DLC), skin infection (erysipelas), and a history of dental infection. 
Regarding underlying heart disease, heart failure with reduced ejection fraction (HFrEF), patent 
foramen ovale (PFO), and rheumatic valvular disease were identified.

Five patients had risk factors, three had pre-existing heart disease, and two presented both 
conditions. The most frequent risk factor was CVC use (5/9): two patients were on chronic 
hemodialysis, one had a DLC in the internal jugular vein prior to admission, and another 
underwent right internal jugular vein catheterization on the first day of hospitalization. Only 
one patient had a history of skin infection and one had a dental infection. Among the three 
patients with heart disease, each had a distinct condition (HFrEF, PFO, and mitral valve disease). 
Two patients had both risk factors and heart disease: one female patient with HFrEF, DLC use, 
and illicit drug use, and another with PFO, previous endocarditis, and dental infection. Only one 
patient had no identifiable risk factors or known heart disease.

Microbiological analysis identified five main bacterial pathogens: methicillin-resistant 
Staphylococcus aureus (MRSA), carbapenemase-producing Klebsiella pneumoniae (KPC), 
Acinetobacter baumannii, Enterococcus faecalis, and Staphylococcus epidermidis. Surgical samples 
from a brain abscess also yielded Aggregatibacter aphrophilus and Actinomyces georgiae.

Six patients had positive blood cultures, frequently involving multidrug-resistant 
organisms. Three patients had cultures positive for KPC, two for MRSA, one for Enterococcus 
faecalis, and one for Staphylococcus epidermidis (considered probable contamination). 
The patient with a brain abscess had negative blood cultures, but positive surgical cultures 
for Aggregatibacter aphrophilus and Actinomyces georgiae. Overall, three patients had 
persistently negative blood cultures, a situation commonly observed in a subset of infective 
endocarditis cases and one that complicates etiological diagnosis.

The first imaging modality suggestive of vegetation was transthoracic echocardiography 
(TTE) in seven patients, whereas in two patients, the initial diagnosis was established 
by transesophageal echocardiography (TEE). The mitral valve was the most frequently 
affected, followed by the aortic valve and the right atrium, with one case of multivalvular 
involvement. The tricuspid valve was affected in only one patient.

Seven patients had vegetations with an initial size greater than 10 mm, ranging from 13.1 
mm to 33 × 6 mm, with a mean size of 20.5 mm. In two cases, the initial vegetation size was not 
described. During treatment, only one patient showed complete resolution of the vegetation; 
three exhibited partial reduction, without reaching sizes below 10 mm; one patient showed 
increase in vegetation size (comparison between TTE and TEE); and in two patients, no follow-
up echocardiographic studies were performed, both of whom progressed to death.

According to the Modified Duke Criteria, six patients were classified as having definite 
infective endocarditis and three as possible infective endocarditis. All patients met a major 
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Table 1. Baseline characteristics of the study population

criterion due to imaging evidence of vegetation. Two patients fulfilled major criteria based 
on typical positive blood cultures and compatible imaging findings. The most frequent minor 
criteria were the presence of a cardiovascular device (CVC), positive blood cultures not meeting 
major criteria, fever, and valvular disease. Less frequent criteria included illicit drug use, 
previous endocarditis, congenital heart disease (PFO), brain abscess, and embolic stroke.

All patients initiated empirical antibiotic therapy during the period of clinical suspicion. After 
microbiological results became available, six patients received targeted therapy, while three 
remained on empirical therapy, one of whom had treatment guided by surgical culture results. A 
total of 11 different antibiotics were used, with ceftriaxone and ampicillin being the most common, 
as well as broad-spectrum agents such as vancomycin, linezolid, meropenem, and tigecycline.

Three patients had an indication for cardiac surgery due to vegetation size and valvular 
complications; however, only one patient (case 7) underwent surgery during hospitalization, with 
replacement of the mitral and aortic valves using biological prostheses. The remaining patients 
awaited elective surgery. One patient (case 6), with pulmonary arteriovenous malformation 
(AVM) and PFO, was referred for embolization after clinical treatment.

Regarding outcomes, three patients were discharged with cured endocarditis, two were 
discharged while awaiting elective cardiac surgery, and one was discharged for treatment of a 
non-cardiac condition. Two patients died (cases 8 and 9), both classified as possible infective 
endocarditis according to the Duke criteria.

Length of hospital stay exceeded four weeks in most cases (8/9), reflecting the complexity 
of clinical management, the need for prolonged antibiotic therapy, and multidisciplinary care. 
Only one patient had a hospital stay shorter than four weeks due to rapid progression to death.

In summary, the patient profile was predominantly women under 60 years of age, admitted 
for non-cardiological causes, with neurological manifestations being the most common. The 
primary risk factor was CVC use, and structural heart disease was present in three cases. Most 
patients had positive blood cultures, frequently involving KPC. TTE was the most commonly 
used diagnostic modality, with predominant involvement of the mitral valve and vegetations 
larger than 10 mm. Despite disease severity, most patients were discharged, although two 
patients died. The collected data are presented in Tables 2 and 3.
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*Sex (F – Female; M – Male); Reason for admission (GI – Gastrointestinal tract; AKI – Acute Kidney Injury).
Source: Authors, 2026

Table 2: Echocardiographic characteristics, Duke criteria, and time to diagnosis in patients with suspected or confirmed 
infective endocarditis
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Legend: TTE: transthoracic echocardiography; TEE: transesophageal echocardiography.
Source: Authors, 2026
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Table 3: Therapeutic management, surgical indication, clinical outcomes, and length of hospital stay in patients with 
infective endocarditis

Source: Authors, 2026
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DISCUSSION
The diagnosis of infective endocarditis (IE) in the analyzed cases was established through 

the integration of clinical, microbiological, and imaging findings, in accordance with the 
Modified Duke Criteria, which include positive blood cultures and echocardiographic 
evidence of vegetations. Consistent with the literature, initial suspicion frequently arose 
in the setting of persistent fever associated with a history of invasive procedures or 
embolic events. In some patients, the simultaneous presence of positive blood cultures 
and vegetations detected on transesophageal echocardiography (TEE) allowed diagnostic 
confirmation, reinforcing the central role of the multimodal approach recommended by 
current guidelines.¹

In this context, the identified risk factors corroborate previously described findings1,2,3, 
particularly the presence of pre-existing structural heart disease, such as valvular 
insufficiency and patent foramen ovale, as well as the use of intravascular devices, 
immunosuppression, recent surgical procedures, and poor dental conditions. Patients 
undergoing dialysis therapy exhibited a particularly high risk, in agreement with studies1,2,3,4 
that associate frequent manipulation of vascular access with an increased incidence of IE. 
Additionally, a history of severe trauma and polytrauma emerged as a contributory factor, 
possibly related to prolonged hospital exposure and intensive use of invasive devices.

Echocardiography, both transthoracic and transesophageal, proved fundamental for the 
identification of vegetations, assessment of valvular function, and detection of structural 
complications such as leaflet perforations and significant valvular regurgitation. In some 
cases, vegetations were located at unusual sites, such as the junction of the superior 
vena cava and the right atrium, a pattern predominantly described in catheter-related 
endocarditis. Serial blood cultures played a crucial role not only in diagnosis but also 
in guiding antimicrobial therapy and monitoring therapeutic response. Complementary 
imaging studies, including computed tomography and magnetic resonance imaging, were 
useful in the investigation of neurological and pulmonary complications, in line with 
international recommendations.¹

With regard to treatment, prolonged, culture-guided antibiotic therapy predominated, 
with treatment durations ranging from four to six weeks, as recommended by guidelines. 
Combination regimens were employed, including ceftriaxone, ampicillin, vancomycin, 
linezolid, gentamicin, and meropenem, adjusted according to the susceptibility profile 
of isolated microorganisms. In infections caused by multidrug-resistant pathogens, such 
as Klebsiella pneumoniae and Acinetobacter baumannii, the use of polymyxin B and 
combination therapies was required, a scenario more frequently described in healthcare-
associated infective endocarditis.

Despite adequate clinical therapy, some patients had a formal indication for cardiac 
surgery due to structural complications such as leaflet perforation and severe valvular 
regurgitation. However, similarly to what is observed in other public healthcare settings, 
surgical intervention was limited by logistical constraints and limited availability, resulting 
in hospital discharge with outpatient referral for elective surgical evaluation.

Observed complications included neurological events, such as ischemic stroke due to 
septic embolization and brain abscesses, as well as heart failure, valvular perforations, 
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and pulmonary complications, including hemopneumothorax and ventilator-associated 
pneumonia. In cases of right-sided or catheter-related endocarditis, a higher risk of septic 
pulmonary embolization was observed, a finding widely reported in the literature.6,7 

Mechanical ventilation was required in critically ill patients, particularly in the presence 
of neurological or respiratory instability or during surgical procedures, with subsequent 
intensive care unit admission and one episode of self-extubation. In other patients, less 
invasive ventilatory support strategies were adopted, consistent with approaches aimed 
at preventing complications related to prolonged mechanical ventilation.

Clinical evolution was favorable in most cases following completion of antibiotic therapy, 
with resolution of fever, hemodynamic stabilization, and blood culture sterilization. Some 
patients were discharged with residual vegetations, a finding consistent with the literature, 
which describes aseptic persistence of these structures due to fibrin deposition, without 
necessarily indicating therapeutic failure.1,5 From a complementary diagnostic standpoint, 
all patients underwent electrocardiography, which, as expected, demonstrated low 
diagnostic specificity. Its primary value lies in the detection of potential complications, 
such as perivalvular abscesses, suggested by new conduction abnormalities, particularly 
PR interval prolongation, a finding not observed in this series. Similarly, chest radiography 
provided limited information for the direct diagnosis of IE, with its use being more related 
to global clinical assessment, as recommended by European guidelines.6,7

Regarding nosocomial risk factors, there was a high frequency of prior exposure to 
central venous catheters, identified in at least five patients, in addition to three patients 
undergoing dialysis therapy. The association between CVC use, hemodialysis, and 
comorbidities such as chronic kidney disease and diabetes mellitus reinforces the profile 
of healthcare-associated infective endocarditis, which predominated in this series.¹

From an echocardiographic perspective, vegetations were identified by transthoracic 
echocardiography in 7 of 9 cases, whereas in 2 cases the diagnosis relied exclusively on 
TEE, particularly in catheter-related endocarditis and atypical locations. In one case, both 
modalities were concordant. These findings reflect the higher diagnostic yield of TEE in 
specific clinical scenarios, as highlighted in current guidelines.⁷

The mitral valve was the most frequently affected (3/9), followed by the aortic valve 
(2/9), with a predominance of large vegetations (≥10 mm) in 8 of 9 cases. During treatment, 
reduction or disappearance of vegetations was observed in at least three patients, without 
evidence of progressive growth, in agreement with data indicating that morphological 
evolution alone is not an isolated marker of therapeutic success.⁸

From a microbiological standpoint, blood culture positivity was observed in 7 of 9 cases, 
with a predominance of Gram-negative bacilli in nosocomial settings, partially contrasting 
with international series in which Staphylococcus aureus is the most frequently isolated 
pathogen. The rate of culture-negative endocarditis (22%) was within the range reported 
in the literature, often associated with prior antibiotic use or fastidious microorganisms.9,10 

According to the Modified Duke Criteria, three patients met criteria for definite infective 
endocarditis and six for possible infective endocarditis, reflecting the predominance of 
major criteria related to imaging and microbiology and minor criteria associated with 
predisposition and fever, a pattern similar to that observed in hospital-based series.1,11 
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Regarding outcomes, seven patients were discharged and two died, both with infections 
caused by multidrug-resistant Gram-negative bacilli. Neither had documented surgical 
indication, and in one case death occurred only a few days after echocardiographic 
confirmation, highlighting the severity of IE in nosocomial infection contexts.

Finally, three patients were referred for elective cardiac surgery evaluation, following 
classical surgical indication criteria described in current guidelines¹. In summary, this case 
series reflects a profile of predominantly healthcare-associated infective endocarditis, 
characterized by high exposure to central venous catheters and dialysis, large vegetations, 
complex microbiology, and management aligned with contemporary recommendations.

As study limitations, the small sample size restricts generalizability of the findings. 
Additionally, the lack of transesophageal echocardiography availability for all cases may 
have limited diagnostic accuracy, particularly in the detection of smaller vegetations and 
intracardiac complications, potentially leading to underestimation of disease severity in 
part of the sample.10,11

CONCLUSION
The analysis of the nine cases of infective endocarditis highlighted the complexity 

of diagnosis and management, particularly in patients with multiple comorbidities and 
a history of invasive procedures. Diagnostic confirmation was based on the rigorous 
application of the Modified Duke Criteria, supported by echocardiography and serial 
blood cultures, revealing a wide diversity of clinical presentations and etiologic agents, 
which reinforces the need for an individualized and multidisciplinary approach. Prolonged 
antibiotic therapy proved effective in most cases; however, limited timely access to cardiac 
surgery resulted in some patients being discharged while awaiting valvular correction, 
underscoring structural vulnerabilities within the healthcare system. These findings 
emphasize the importance of early diagnosis, particularly in high-risk populations, 
combined with appropriate antimicrobial therapy, continuous monitoring, and careful 
surgical indication, as well as early outpatient follow-up and patient education—essential 
measures to reduce complications, mortality, and recurrence. 
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ABSTRACT
Introduction: Ischemic stroke is one of the leading causes of death worldwide, accounting for 
approximately 11% of all deaths. It is also a leading cause of functional disability in adults, with 
significant loss of autonomy and progressive cognitive decline. Several risk factors are associated 
with stroke, such as systemic arterial hypertension, diabetes mellitus, dyslipidemia, atrial fibrillation, 
and heart failure. Early detection of heart disease, especially in patients recently diagnosed with 
stroke, is essential for appropriate treatment and improved prognosis. However, there is a lack of 
studies evaluating the prevalence of previously undiagnosed heart disease in patients hospitalized 
for ischemic stroke. Objective: To identify the main undiagnosed heart diseases in patients 
hospitalized for acute ischemic stroke. Methods: retrospective, observational, descriptive study, 
analyzing the medical records of patients admitted to the Dr. Valdemiro Cruz Emergency Hospital of 
Goiás in July, August, September, October, November, and December 2024. Data collection included 
demographic information, risk factors, comorbidities, and diagnoses made during hospitalization, 
with an emphasis on previously unknown cardiac diseases such as arrhythmias, heart failure with 
reduced ejection fraction, intracavitary thrombi, moderate or severe valvular disease, and patent 
foramen ovale. The data were tabulated in Microsoft Excel® and presented descriptively. Results: 
During hospitalization, atrial fibrillation/flutter was observed in 14.9% of patients, Heart failure 
with mildly reduced or reduced ejection fraction in 12.4%, left ventricular segmental contractility 
abnormalities in 14.5%, and moderate or severe valve regurgitation or stenosis in 15.9% of patients. 
Left ventricle thrombus was also observed in 1.4% of patients and patent foramen ovale in 4.5%. 
Conclusion: In this study, we observed a high prevalence of underdiagnosed cardiac diseases in 
patients hospitalized due to acute ischemic stroke.

Keywords: Stroke; Early diagnosis; Cardiovascular diseases; Risk factors; Primary prevention.

INTRODUCTION
Ischemic stroke (IS) is one of the leading causes of death worldwide, accounting for 

approximately 11% of all deaths.¹ In Brazil, between 2019 and 2023, there were 174,626 
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deaths due to ischemic stroke, predominantly affecting elderly men.² In addition, stroke 
is one of the main causes of disability in adulthood. Severe or recurrent strokes can lead 
to cognitive decline and functional impairment.³ Nearly half of stroke survivors require 
assistance with at least one basic activity of daily living six months after the event.⁴

Comorbidities such as systemic arterial hypertension, diabetes mellitus, dyslipidemia, 
heart failure, and arrhythmias are classically associated with the occurrence of stroke. With 
better adherence to prevention programs, early detection, and appropriate treatment of 
these risk factors, many events could be avoided.⁵

Atrial fibrillation (AF) is the most common arrhythmia in clinical practice, affecting 
approximately 50 million people worldwide, particularly the elderly.⁶ It increases the risk 
of ischemic stroke by five to nine times, with a progressive increase with advancing age, 
and accounts for approximately 20% of cases.⁷ A cross-sectional analysis of the ELSA-Brasil 
study showed a prevalence of atrial fibrillation of 2.5% among participants, similar to that 
found in other international studies. A low rate of anticoagulant use was also observed, 
with only 10.8% of patients with an indication receiving anticoagulation therapy. Among 
these, a lower tendency toward use was noted in younger patients and women.⁸

Heart failure also has a high prevalence in the general population, affecting an estimated 
3 million Brazilians. Between 2008 and 2018, it was responsible for more than 2 million 
hospitalizations within the Brazilian Unified Health System (SUS), resulting in over 252,000 
deaths.⁹ Atrial fibrillation is frequently associated with heart failure and may be present in 
up to 50% of severe cases.¹⁰

Degenerative valvular heart diseases have become increasingly prevalent due to 
population aging. In less developed regions of Brazil, valvular diseases of rheumatic 
etiology remain a concern among young adults. In advanced stages, these conditions may 
contribute to the development of atrial fibrillation and progression to heart failure with 
reduced ejection fraction, increasing the risk of stroke.¹¹

Early detection of heart diseases is essential for preventing severe adverse cardiovascular 
outcomes. The identification of previously undiagnosed atrial fibrillation after an ischemic 
stroke changes both therapeutic management and patient prognosis.¹² Despite the 
relevance of this topic, there are no studies addressing the prevalence of previously 
undiagnosed heart diseases in patients who experienced acute ischemic stroke.

The primary objective of this study was to identify the main previously undiagnosed 
heart diseases in patients hospitalized due to acute ischemic stroke.

METHODOLOGY
This is an observational, retrospective, and descriptive study, based on the analysis of 

electronic medical records of patients admitted to the Hospital de Urgências de Goiás due 
to acute ischemic stroke.

Patient identification was performed using ICD code I64 in the MVPEP/MVSOUL® 
electronic medical record system used by the hospital. Patients admitted to the Hospital 
de Urgências de Goiás in July, August, September, October, November, and December 
2024 due to acute ischemic stroke, with diagnosis confirmed by imaging studies, were 
included in the study. Patients who did not meet criteria for ischemic stroke and those 
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seen only for outpatient follow-up were excluded.
Data collected from the electronic medical records were transcribed into a standardized 

evaluation table designed for the study. Medical records were reviewed individually, 
assessing diagnoses and risk factors reported by the patient or family members at admission, 
as well as diagnoses established after screening examinations during hospitalization, with 
particular focus on previously undiagnosed cardiac diseases.

To characterize the sample, personal data such as age and sex were collected, in 
addition to prior comorbidities and risk factors, including systemic arterial hypertension, 
diabetes mellitus, dyslipidemia, coronary artery disease, chronic kidney disease, atrial 
fibrillation/flutter, heart failure, and previous stroke. Subsequently, the medical records 
were reviewed again to identify cardiac diseases diagnosed during hospitalization, such as 
atrial fibrillation/flutter, heart failure with reduced ejection fraction, intracavitary thrombi, 
moderate or severe valvular heart disease, and patent foramen ovale. The collected data 
were then tabulated using Microsoft Excel® version 2021 and analyzed descriptively.

This study was ethically approved by the Research Ethics Committee of HUGOL (CEP-
HUGOL) under opinion number CAAE: 89872425.5.0000.0237.

RESULTS
A total of 510 medical records were analyzed, of which 279 patients (54.7%) were male 

and 231 (45.3%) were female (Table 1). The mean age of the patients was 67.3 years, with 
a standard deviation of 14.2.

Table 1. Distribution of patients hospitalized with ischemic stroke from June to December 2024 according to sex, with N: 
total number of patients; %: percentage of total patients.

Regarding stroke etiology, the TOAST classification (Trial of ORG 10172 in Acute Stroke 
Treatment) was used. Forty patients (7.6%) were classified as TOAST 1 (large-artery 
atherosclerosis), 119 (23.3%) as TOAST 2 (cardioembolic), 5 (1.0%) as TOAST 3 (small-vessel 
occlusion), 12 (2.4%) as TOAST 4 (other determined cause), and 334 (65.5%) as TOAST 5 
(cryptogenic) (Table 2).
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Table 2. Etiological classification of ischemic strokes, with N: total number of patients; %: percentage of total patients; AVC: 
stroke; TOAST: Trial of ORG 10172 in Acute Stroke Treatment.

Table 3. Diseases and risk factors prior to hospitalization, with N: total number of patients; %: percentage of total patients; 
HFrEF: heart failure with reduced ejection fraction; CAD: coronary artery disease; PCI: percutaneous coronary intervention; 
Stroke: cerebrovascular accident.

Table 3 shows the prevalence of diseases and risk factors previously diagnosed before 
hospital admission. Among the patients analyzed, 370 (72.5%) had systemic arterial 
hypertension, 169 (33.1%) had diabetes mellitus, 89 (17.5%) had dyslipidemia, and 27 (5.3%) 
had chronic kidney disease. Regarding cardiac conditions, 28 (5.5%) had atrial fibrillation 
or flutter, 19 (3.7%) had heart failure with reduced ejection fraction (HFrEF), and 41 (8.0%) 
had chronic coronary artery disease (CAD) or had undergone coronary angioplasty. Finally, 
100 patients (19.6%) had a history of one or more previous strokes.
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Figure 4. Left ventricular ejection fraction, with N: total number of patients; %: percentage of patients; LV: left ventricle

Figure 5. Echocardiographic abnormalities diagnosed during hospitalization, with N: total number of patients; %: percentage of pa-
tients; LV: left ventricle; PFO: patent foramen ovale.

During hospitalization, atrial fibrillation or flutter was diagnosed in 76 (14.9%) patients, 
and 87 (17.1%) either did not undergo an electrocardiogram or did not have the report 
recorded in the medical chart. Table 4 shows the left ventricular ejection fraction of patients 
hospitalized with ischemic stroke. Overall, 29 (5.7%) patients were diagnosed with heart 
failure with mildly reduced ejection fraction (HFmrEF) and 34 (6.7%) with heart failure with 
reduced ejection fraction (HFrEF). Table 5 shows the echocardiographic abnormalities 
diagnosed during hospitalization. Segmental left ventricular wall motion abnormalities 
were identified in 74 (14.5%) patients, including some with preserved ejection fraction. 
Left ventricular thrombus was found in 7 (1.4%) patients. Regarding valvular heart disease, 
81 (15.9%) patients were diagnosed with moderate or severe valvular regurgitation or 
stenosis. Additionally, 23 (4.5%) patients were diagnosed with patent foramen ovale. In 
total, 107 (21%) patients did not undergo echocardiography before discharge or death.

DISCUSSION
To the best of the authors’ knowledge, this is the first national study evaluating the 

prevalence of cardiac diseases diagnosed during hospitalization of patients with acute 
ischemic stroke.

It is classically known that comorbidities such as systemic arterial hypertension, diabetes 
mellitus, dyslipidemia, heart failure, and arrhythmias are related to the occurrence of 
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stroke, and that with better adherence to prevention programs, early detection, and 
adequate treatment of these risk factors, many events could be avoided.⁵

The percentage of underdiagnosed cardiac diseases in the general population varies 
according to the specific condition, the population studied, and the diagnostic methods 
used. Recent studies suggest that underdiagnosis of cardiac diseases is a significant and 
multifactorial problem.

Isolated atrial fibrillation (AF) is responsible for approximately 20% of ischemic strokes.⁷ 
Estimates in the United States indicate that between 11% and 23% of cases may be 
underdiagnosed.¹³ In a study using a back-calculation approach, it was estimated that 
in 2009, 13.1% of AF cases in the United States were not diagnosed, and more than half 
of this population had a moderate to high risk of stroke.¹⁴ In our analysis, only 5.5% of 
patients had a previous diagnosis of atrial fibrillation, while nearly three times as many 
patients (14.9%) received a diagnosis of atrial fibrillation during hospitalization, which was 
considered the cause of the stroke.

A study conducted in England estimated that approximately 20% of cases of coronary artery 
disease (CAD) remain underdiagnosed prior to death or severe complications.¹⁵ A retrospective 
Swiss cohort evaluated 648 autopsies over three years and identified CAD in 24% of patients 
and acute or subacute myocardial infarction in 15%.¹⁶ In our study, echocardiographic 
findings showed that 14.5% of patients had some degree of left ventricular segmental wall 
motion abnormality, suggesting a possible diagnosis of CAD. These patients were referred for 
outpatient follow-up after discharge for further investigation.

In heart failure, systematic reviews show underdiagnosis and/or misdiagnosis rates 
ranging from 16% in hospital settings to 68% in primary care referrals to specialists, 
reflecting the difficulty in distinguishing heart failure from other conditions such as 
chronic obstructive pulmonary disease (COPD).¹⁷ In our cohort, 12.4% of patients were 
diagnosed with heart failure with mildly reduced or reduced ejection fraction, all without 
prior appropriate pharmacological treatment or guidance.

Patent foramen ovale (PFO) is associated with ischemic stroke, particularly in young 
patients with stroke of undetermined origin. It is found in approximately 25% of the general 
population, but in up to 50% of patients with cryptogenic stroke under 60 years of age, 
suggesting a causal relationship in many cases.¹⁸ In young patients without traditional risk 
factors and with high-risk anatomical PFO, percutaneous closure significantly reduces the 
risk of recurrent ischemic stroke.¹⁹ Therefore, its diagnosis is essential to improve prognosis 
and survival. In our study, patients underwent only transthoracic echocardiography due 
to the lack of transesophageal echocardiography at our institution, which made more 
accurate stratification and measurement of PFO during hospitalization impossible. In 
selected cases, patients were referred for further investigation after discharge.

Finally, monogenic cardiac diseases such as hereditary cardiomyopathies and genetic 
arrhythmias present even higher rates of underdiagnosis. A Swiss retrospective autopsy 
cohort identified clinically undiagnosed cardiac amyloidosis in 8% of patients.¹⁶ In a 
cohort of patients undergoing cardiac catheterization, only about 35% of individuals with 
pathogenic genetic variants and clinical criteria for monogenic disease had a documented 
diagnosis, suggesting that approximately 65% of these cases remain underdiagnosed.²⁰ In 
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our study, patients were not submitted to genetic testing due to the unavailability of this 
examination at our service.

In populations from low- and middle-income countries, such as India, a study based on 
symptoms and self-report suggests that the prevalence of undiagnosed heart disease may 
be substantial, especially among middle-aged and elderly adults, although data are less 
precise and rely on indirect methods.²¹

Clinical, sociodemographic, and healthcare access factors are associated with underdiagnosis 
of cardiac diseases. The presence of atypical or absent symptoms in women and older adults 
is an important factor in the underdiagnosis of myocardial infarction.²²,²³ The presence of 
other comorbidities such as chronic lung disease, anemia, and renal failure may confound 
the clinical picture, leading to misattribution of symptoms and delayed diagnosis.¹⁷ Psychiatric 
conditions such as depression, anxiety, and psychosocial stress are nontraditional factors that 
increase cardiovascular risk and may contribute to underdiagnosis, as their symptoms may be 
attributed to psychosomatic causes or underestimated.²⁴

Socioeconomic factors and social determinants of health, such as low educational 
level, lower income, limited access to healthcare services, inadequate social support, 
and cultural barriers, hinder early diagnosis and appropriate management of cardiac 
diseases, especially in vulnerable populations.²⁴ The lack of diagnostic resources is also 
a limiting factor, particularly for valvular heart disease. Cardiac auscultation alone has 
limited sensitivity for detection, especially in older adults and in cases of mitral or aortic 
regurgitation. The absence of a murmur does not exclude significant disease, making 
complementary imaging methods such as echocardiography necessary, particularly in 
high-risk groups.²⁵

This study has limitations inherent to its retrospective design based on medical record 
review, which precludes follow-up of the included individuals. In addition, incomplete 
medical records may have occurred, a bias beyond the authors’ control. In 87 records 
(17.1%), the electrocardiogram report was not documented, making it impossible to 
determine whether the test was not performed or simply not recorded. In some cases, due 
to hospital overcrowding, the neurology team opted for early discharge with outpatient 
follow-up for complementary tests; however, some patients did not attend follow-up visits. 
Finally, given that stroke is a severe and potentially fatal condition, in some cases there 
was insufficient time to complete the etiological investigation. In total, 107 patients (21%) 
did not undergo echocardiography before discharge or death. Therefore, it is possible that 
the findings of this study are underestimated and that the true number of underdiagnosed 
cardiac diseases is higher.

CONCLUSION
In the present study, the results demonstrated a high prevalence of underdiagnosed 

cardiac diseases in patients hospitalized with acute ischemic stroke, particularly 
atrial fibrillation/flutter, heart failure, and moderate to severe valvular abnormalities. 
Echocardiographic findings highly suggestive of the ischemic stroke etiology were also 
identified, such as left ventricular thrombus, as well as findings that require further 
investigation to establish an etiological diagnosis, such as patent foramen ovale (PFO). It 
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can therefore be concluded that, in a considerable proportion of cases, ischemic stroke 
represents the first clinical manifestation of underlying cardiac diseases that could have 
been previously diagnosed and treated. Thus, better adherence to prevention programs, 
early detection, and appropriate management of these risk factors could potentially 
prevent a significant number of such events.
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CLINICAL RELEVANCE OF CONGENITAL 
POSTERIOR CIRCULATION VARIANTS IN EXERCISE-

INDUCED HEADACHE: A CASE REPORT

ABSTRACT
Case report of a young adult with headache triggered by intense physical exertion who was found 
to have congenital posterior circulation variants, including fetal-type posterior cerebral artery and 
vertebral artery hypoplasia. The patient presented with unilateral pressure-like headache, photophobia, 
visual scotomas, and paresthesias after vigorous exercise, without symptoms during mild to moderate 
activity. Laboratory tests and brain CT were unremarkable. Angio–MRI revealed right fetal-type PCA and 
left vertebral artery hypoplasia. Current literature provides limited evidence regarding the relationship 
between these variants and non-ischemic manifestations such as exertional headache. This case 
highlights the potential hemodynamic implications of posterior circulation variants and reinforces the 
need for further research on their clinical significance.
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INTRODUCTION
Exercise-induced headache is recognized by the International Headache Society as a 

primary headache disorder that may occur after vigorous physical activity and is generally 
benign in nature. However, the presence of atypical features, refractoriness to standard 
management, or association with structural abnormalities warrants thorough investigation 
to exclude secondary causes.

Congenital variants of the posterior circulation, such as a fetal-type posterior cerebral artery 
(PCA) and vertebral artery hypoplasia (VAH), are relatively common in the general population 
and for decades have been regarded as incidental findings. Nevertheless, recent evidence 
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suggests that these variants may influence cerebral hemodynamics, vasodilatory reserve, and 
flow autoregulation, particularly under conditions of increased metabolic stress.

Despite growing interest in the role of these variants in ischemic events, few studies have 
addressed their potential association with non-ischemic manifestations, such as exercise-
induced headache. The aim of this case report is to describe a patient with exercise-triggered 
headache who simultaneously presents a fetal-type PCA and vertebral artery hypoplasia, 
highlighting the potential clinical relevance of these anatomical variations.

CASE REPORT
A 30-year-old male patient, previously healthy, with a history of episodic migraine 

since the age of 17, began at the age of 30 to experience a new and recurrent pattern 
of headache triggered exclusively by intense physical exertion. The episodes typically 
occurred after high-intensity activities, such as high-intensity interval training (HIIT), and 
were not triggered by light or moderate exercise.

The headache was pulsatile, unilateral, and lasted between 2 and 48 hours. Episodes were 
accompanied by photophobia, scintillating scotomas described as “floaters,” dizziness, and 
transient paresthesia of the fingers. There were no headache episodes during exertion; all 
symptoms began after completion of physical activity. The patient denied a family history of 
primary headache disorders, stroke, fibromuscular dysplasia, or vascular malformations.

At admission, previously undiagnosed systemic arterial hypertension was identified 
(170 × 120 mmHg). Routine laboratory tests were within normal limits. Transthoracic 
echocardiography demonstrated concentric left ventricular remodeling. Exercise stress 
testing revealed an exaggerated hypertensive response without evidence of myocardial 
ischemia. Olmesartan 40 mg/day was initiated, resulting in normalization of blood pressure 
levels, but without reduction in headache frequency or intensity. Contrast-enhanced 
cranial computed tomography showed no abnormalities.

Given the refractoriness of symptoms and the exclusively post-exertional pattern, 
magnetic resonance angiography of the brain was performed, which revealed:

• Internal carotid arteries and their intracranial segments were patent, with no significant 
stenosis.
• Anterior and middle cerebral arteries showed no abnormalities.
• Right posterior cerebral artery demonstrated predominant supply from the posterior 
communicating artery, consistent with a fetal-type posterior cerebral artery.
• Left vertebral artery hypoplasia was identified, with preserved caliber of the right 
vertebral artery and the basilar artery.
•No aneurysms, arteriovenous malformations, or venous thrombosis were detected.
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In light of these findings, further investigation was pursued with carotid and vertebral 
Doppler ultrasonography, performed later during clinical follow-up. The study demonstrated 
preserved antegrade flow, with no stenosis, occlusions, or findings suggestive of vertebral 
steal syndrome.

The patient was followed for approximately two years, with sustained blood pressure 
control and maintenance of a healthy body weight. Despite overall improvement in the 
cardiovascular profile, exertion-triggered headache persisted with stable characteristics, 
reinforcing the hypothesis that the identified congenital variants of the posterior circulation 
may play a modulatory role in the pathophysiology of the condition.

DISCUSSION
Congenital variants of the posterior circulation, such as the fetal-type posterior 

cerebral artery (PCA) and vertebral artery hypoplasia (VAH), result from alterations in 
the embryological development of the vertebrobasilar system. During embryogenesis, 
posterior cerebral circulation initially depends on the carotid system through the 
posterior communicating arteries. Persistence of this secondary supply, due to incomplete 
regression of the primordial connections, gives rise to the fetal-type PCA, in which the 
posterior cerebral artery receives predominant blood flow from the internal carotid artery 
rather than from the vertebrobasilar system.¹-³

Vertebral artery hypoplasia, in turn, results from incomplete development of the 
cervical branches that form the vertebral artery, leading to caliber asymmetry and, in 
some cases, reduced hemodynamic contribution to the posterior circulation.⁴–⁶ Although 
both conditions are considered common anatomical variants, they may carry potential 
clinical implications depending on the physiological context.⁷

Association between headache and posterior circulation variants
Although these variants have traditionally been classified as benign findings, a growing 

body of literature suggests a possible relationship between anatomical patterns of the Circle 
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Figure 1. Cranial magnetic resonance angiography demonstrating hypoplasia of the left vertebral artery. 
Personal archive.
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of Willis and clinical manifestations, including primary or exertion-induced headaches. 
Recent studies have shown that structural asymmetries may influence vascular reactivity, 
regional hemodynamic reserve, and flow distribution during states of increased metabolic 
demand, such as vigorous exercise.2,5,6,8,9,10

Importantly, although the literature remains limited and heterogeneous, there are 
reports associating recurrent headaches, including exertional headache, with alterations 
such as vertebral artery hypoplasia and fetal-type posterior cerebral artery, particularly 
when these variants coexist.2,3,5

Proposed pathophysiological mechanisms include:
1. Reduction in vasodilatory reserve of the posterior circulation, leading to transient 
perfusion imbalance;
2. Asymmetry in the response to carbon dioxide and in neurovascular autoregulatory 
mechanisms;⁹
3. Predisposition to focal post-exercise hyperperfusion due to reduced capacity for flow 
accommodation;
4. Increased trigeminovascular sensitivity in migraine patients, modulated by anatomical 
variations.

Our patient presented with two potentially contributory factors:
• a right fetal-type posterior cerebral artery;
• left vertebral artery hypoplasia.

This combination may alter posterior circulation perfusion dynamics during conditions of 
abrupt increases in systemic blood flow, such as those occurring during high-intensity exercise.

At present, however, the evidence remains limited, and there is no consensus regarding 
a causal relationship between these variants and post-exertional headache, although 
recent publications suggest a plausible association that warrants further investigation.

RESULTS
Congenital variants of the posterior circulation, such as a fetal-type posterior cerebral artery and 

vertebral artery hypoplasia, are often considered incidental findings. However, this report reinforces 
that in symptomatic individuals, particularly those with exercise-triggered headache, these variants 
may act as anatomical modulators of regional hemodynamics and trigeminovascular sensitivity.

Although the available literature describes similar cases, systematic studies exploring the role 
of these variants in the pathophysiology of exertion-induced headache remain scarce. Thus, this 
case adds to the growing body of evidence suggesting that congenital vascular anomalies, whether 
isolated or combined, may have clinical relevance beyond incidental findings, supporting the need 
for further investigation through case series and population-based studies.
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