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ARTIGO ORIGINAL I ORIGINAL ARTICLE 

Mortality for Malign Neoplasia of Stomach
Mortalidade por Neoplasia Maligna de Estômago

RESUMO 

Introdução: Neoplasia maligna de estomago é uma das principais causas 
de morte relacionada à neoplasias malignas. No Brasil é a terceira causa de 
câncer no sexo masculino e a quinta entre as mulheres. Esse câncer tem 
pico de incidência entre 50 e 70 anos, com interferência de diversos fatores 
ambientais, genéticos e de estilo de vida, caracterizando-o como complexo 
e multifacetado. Objetivo: Investigar a mortalidade por neoplasia maligna 
de estomago, examinando as tendências, os fatores de risco, os avanços no 
diagnóstico, na prevenção e no tratamento no período de janeiro de 2018 
a fevereiro de 2023. Métodos: Estudo ecológico, retrospectivo, de séries 
temporais. Os dados foram obtidos através do Departamento de Informáti-
ca do Sistema Único de Saúde (DATASUS). As variáveis consideradas foram: 
sexo raça, ano, faixa etária entre 30 e 69 anos e Unidade Federativa (UF) de 
residência e modalidade terapêutica. Foi dispensada a apreciação pelo Comi-
tê de Ética em Pesquisa por serem utilizados dados públicos. Resultados: 
Entre o período de janeiro de 2018 a fevereiro de 2023, foram observados 
3203 óbitos por neoplasias malignas de estomago em adultos no nordeste 
brasileiro. Quanto ao sexo, o masculino constitui a maioria (59,02%, n=1488). 
Na faixa etária, nota-se predominância de pessoas com 60 a 69 anos (42,36%, 
n=1357). No quesito cor/raça, 82,74% (n+2086) correspondiam aos óbitos na 
raça parda. Ao considerar a UF de residência dos pacientes, percebeu-se a 
maioria das notificações dos casos na Bahia (24,91%, n=798). Conclusão: Veri-
ficou-se prevalência de casos no sexo masculino, na faixa etária de 60 a 69 
anos, de raça parda e no estado da Bahia. 

Palavras-chaves: Neoplasia maligna de estômago; câncer gástrico; trata-
mento de câncer.

ABSTRACT 

Introduction: Stomach neoplasm is one of the types of most common can-
cers and has a high mortality due to hard early diagnosis. The first symp-
toms are inespecific, with an incidence apex between 50 to 70 years old. In 
Brazil, gastric cancer is the third cause of cancer in males and the fifth in 
females. Objectives: Trace the epidemiological profile of the patients with 
malignant stomach neoplasm who deceased from January 2018 to February 
2023 in the brazilian Northeast. Methods: This is a retrospective research, 
on a temporary series, done using the data of the Statistics Department of 
the Unified Health System (DATASUS-Tabnet), using data related to stomach 
câncer deaths, in people with 30 to 69 years old, from January 2018 to Feb-
ruary 2023 in brazilian northeast. The variables selected were: sex, age, and 
auto-declared race. The Google Scheets program was used to table and evaluate 
the data. The research dismisses the approval by the Ethical Committee due Recebido:
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to the use of public data.  Results: Between January 
2018 and February 2023, was evaluate 2521 deaths. 
At the evaluation by sex, 59,02% of deaths were in 
males (n=1488). About race, 82,74% (n=2086) cor-
respond to deaths in mixed race. Concerning age, 
42,36% (n=1357) of cases were between 60 to 69 
years old. Conclusion: After the comparative evalu-
ation of the data, evidenced that mortality by malig-
nant stomach neoplasm is prevalent in mixed race 
males between 60 to 69 years old. 

Keywords: Stomach neoplasms; Stomach; Antineo-
plastic protocols.

INTRODUCTION

      Gastric cancer, also known as malignant stom-
ach neoplasia, is a matter of significant public health 
concern due to its high mortality rate, largely associ-
ated with the difficulty of early detection. This type of 
cancer stands out not only for its considerable global 
incidence but also for the significant impact it exerts 
on morbidity and mortality.1 
         According to global cancer statistics, gastric can-
cer is one of the leading causes of death related to 
malignant neoplasms, contributing to a substantial 
portion of the global burden of oncological diseases. 
In Brazil, gastric cancer ranks as the third most com-
mon cancer in males and the fifth in females. The 
initial symptoms are discreet and nonspecific, with a 
peak incidence between the ages of 50 and 70.2

      Furthermore, the prevalence of gastric cancer 
varies considerably worldwide, with higher incidence 
observed in some regions, suggesting the influence 
of environmental, genetic, and lifestyle factors in the 
etiology of the disease. This heterogeneity in incidence 
also extends to population groups within the same 
country, making gastric cancer a complex and multifaceted 
challenge for public health and clinical research.3
      Therefore, this scientific article aims to investi-
gate mortality due to malignant stomach neoplasia, 
examining trends, risk factors, advances in detection 
and treatment, as well as the importance of preven-
tion programs. A comprehensive understanding of 
this cancer is crucial for improving clinical manage-
ment, reducing mortality, and developing effective 
prevention strategies. This study aims to outline the 
epidemiological profile of patients with malignant 
stomach neoplasia who died in the Northeast of Bra-
zil from January 2018 to February 2023.

METHODOLOGY

     Ecological, retrospective, time series study. In 
ecological studies, both exposure and disease oc-
currence are determined for groups of individuals. 
In this type of study, there is no information about 

individual exposure to the disease, but rather infor-
mation about the population as a whole. One of its 
advantages is the ability to examine associations be-
tween exposure and disease at the collective level. 
On the other hand, while an ecological association 
can correctly reflect an association between the 
disease and exposure, the possibility of ecological 
bias is always considered limited compared to other 
types of studies such as cross-sectional, case-con-
trol, or prospective cohort studies. 
      The hospital morbidity information, available in 
the SIH/SUS (Hospital Information System of the Uni-
fied Health System) and provided by the Department 
of Informatics of the Unified Health System (DATA-
SUS), comes from the Hospitalization Authorization 
Forms (AIH) filled out in public hospitals and consoli-
dated by municipal and state health departments. 
       Data on deaths due to malignant stomach neo-
plasia were obtained from DATASUS for individuals 
aged 30 to 69 years in the Northeastern states of Bra-
zil (Alagoas, Bahia, Ceará, Maranhão, Paraíba, Per-
nambuco, Piauí, Rio Grande do Norte, and Sergipe) 
from January 2018 to February 2023. The selected 
variables were gender (male and female), age group 
(30-39, 40-49, 50-59, 60-69 years), and self-declared 
race (white, brown, yellow, black, no information). 
Spreadsheets were created for data processing and 
analysis using Microsoft Excel Office, 2007 version. 
       The study did not require ethical approval from 
the Research Ethics Committee as it used publicly 
available data from the DATSUS-Tabnet website and 
did not directly involve living beings, whether ani-
mals or humans.

RESULTS

Between January 2018 and February 2023, data 
from 3,203 deaths due to malignant stomach neo-
plasia were analyzed. Out of the 3,203 deaths, 1,488 
(46.45%) were male, while 1,033 (32.25%) were fe-
male. The rest were reported as unknown. These 
data can be seen in Figure 1. 

Figure 1: Number of deaths due to malignant stomach 
neoplasia by gender in the Northeast, from January 2018 
to February 2023 

SOURCE: Datasus. Teresina-PI, 2023. 
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       In the analysis for the year 2018, there were 591 
deaths (18.45%), with Bahia and Pernambuco show-
ing the highest number of deaths. In 2019, there 
were 657 deaths (20.51%), representing the highest 
percentage for the period studied. In 2020, there 
were 580 deaths due to stomach neoplasia (18.10%). 
In the analysis for the year 2021, there were 646 
deaths (20.16%), making it the second year with the 
highest mortality rate due to stomach neoplasia in 
the study period. In 2022, 606 deaths were reported 
(18.91%). In the last year analyzed, January and Febru-
ary 2023, 123 deaths (3.8%) due to stomach neopla-
sia were reported. The distribution of deaths by year 
can be seen in Figure 2. 

Figure 2: Number of deaths due to malignant stomach 
neoplasia by processing year in the Northeast, from Janu-
ary 2018 to February 2023 

SOURCE: Datasus. Teresina-PI, 2023. 

          Regarding the distribution of deaths by race, 
203 (6.33%) were white, 178 (5.55%) were black, 
2,086 (65.12%) were brown, 53 (1.65%) were yellow, 
and 1 (0.03) were of indigenous race. The rest had no 
information about their race. The representation of 
these data can be found in Figure 3. 

Figure 3: Number of deaths due to malignant stomach 
neoplasia by race in the Northeast, from January 2018 to 
February 2023 

    Finally, in terms of age distribution, it was ob-
served that, during the study period, the age group 
of 60 to 69 had the highest number of deaths due to 
malignant stomach neoplasia, accounting for 1,357 
(42.36%). In contrast, the age group of 30 to 39 had 
only 271 (8.46%) cases. All age groups and their 
respective numbers of deaths can be studied using 
Figure 4. 

Figure 4: Number of deaths due to malignant stomach 
neoplasia by age group in the Northeast, from January 
2018 to February 2023 

SOURCE: Datasus. Teresina-PI, 2023.

DISCUSSION

      The analysis of data collected between January 
2018 and February 2023 provides valuable informa-
tion about the studied deaths. Interpreting these 
data is essential for understanding the dynamics of 
mortality in a specific population. The prevalence of 
the disease is still significant, and Brazil continues 
to report a considerable number of new cases 
annually.4

       In terms of gender, a significant proportion of 
deaths were observed among males, accounting 
for 46,45% of the total deaths analyzed. This result 
aligns with previously observed epidemiological 
patterns, where men tend to have higher mortality 
rates compared to women for various health condi-
tions, including cancer-related causes. However, for 
a more comprehensive understanding, additional 
analyses are crucial to assess whether differences 
in exposure patterns or specific risk factors are con-
tributing to this gender disparity.5

         Regarding race/ethnicity, the results indicate 
that a substantial portion of deaths, specifically 
65,12%. This result suggests a possible inequality in 
the distribution of deaths concerning race/ethnici-
ty, with the brown population being more affected.    
However, it’s important to remember that the asso-
ciation between race/ethnicity and health is complex 
and multifaceted, involving socio-economic factors, 
access to healthcare, and other social determinants. 

Rev SBC | São Paulo | 2024 | no 69 (1) |66-69

SOURCE: Datasus. Teresina-PI, 2023.
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Therefore, these results underscore the need for 
further investigations to better understand the un-
derlying factors contributing to this disparity.6

          As for age, it is notable that 42.36% of deaths 
occurred in the age group of 60 to 69 years. This 
finding is relevant as it suggests a concentration of 
deaths in this age group, indicating a possible trend 
associated with the aging of the population. Addi-
tionally, it is important to explore whether factors 
such as the presence of comorbidities or specific 
characteristics of the elderly population may be con-
tributing to this pattern. This information can guide 
the allocation of resources and prevention strate-
gies aimed at specific age groups.

CONCLUSION

           After a comparative analysis of the data, among 
the 3,203 deaths, it was observed that mortality due 
to malignant stomach neoplasia is prevalent among 
brown males aged 60 to 69 and was highest in 2019. 
It is evident that mortality is not early but late, pre-
dominantly affecting the elderly population. There-
fore, it is in this age group and this patient profile 
(elderly brown males) that public health policies 
should be focused, whether for early diagnosis or 
not delaying proper treatment.
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ARTIGO ORIGINAL I ORIGINAL ARTICLE 

Admissions for bladder neoplasm in Brazil between 2008 and 2021: 
an analysis of Smoking as a risk factor.

ABSTRACT 

This epidemiological study analyzed hospital admissions due to Bladder Can-
cer (BC) in Brazil from 2008 to 2021, exploring the relationship between smoking 
and this neoplasm. BC poses a significant threat to global public health, is 
more common in men, and is often diagnosed late due to nonspecific symp-
toms. The study revealed 193,381 BC admissions, with over 70% occurring in 
men. There was a significant correlation between smoking and BC admission 
rates, indicating that states with a higher prevalence of smokers, such as Rio 
Grande do Sul, had higher admission rates. States with lower smoking rates, 
like Pará, had lower BC admission rates. These findings emphasize the need 
for effective prevention policies and awareness campaigns, aiming not only 
for early diagnosis but also for reducing smoking to decrease BC admissions.

Keywords: Neoplasms, Urinary Bladder, Tobacco Use Disorder, Epidemiology.

INTRODUCTION 

       The bladder is the organ of the urinary system responsible for storing urine 
after the production process in the kidneys. Furthermore, the contraction of 
the bladder detrusor muscle, controlled by the parasympathetic nervous sys-
tem, promotes the elimination of urine to the external environment through 
the urethra1. Histologically, this organ comprises a mucosa, a muscular layer, 
and an adventitia2. The mucous layer is covered by a transitional epithelium 
or urothelium, which is constantly renewed by mitotic activity, which pro-
motes disordered growth, increasing the possibility of tumor development3. 
In the world, Bladder Cancer (BC) is the 9th most common, ranking 13th in 
annual cancer deaths, thus representing a significant threat to public health4.    
Concerning distribution between the sexes, it is predominant in men, being 
the 7th most common cancer in men worldwide. Regarding histological sub-
types, the most common is urothelial carcinoma, responsible for approxi-
mately 90% of cases5. 
     The main signs of this neoplasm are dysuria, hematuria, and urinary fre-
quency3,5. However, the low specificity of these signs contributes to a late 
diagnosis in many cases, which raises the alarm for further investigation in 
patients who present these signs3,6,7.
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Bladder cancer investigation is not restricted to ana-
lyzing symptoms but also risk factors6,8. In this sense, 
lifestyle habits, such as smoking and work occupation, 
stand out in their association with bladder cancer. 
Therefore, this article, when analyzing such factors, 
emphasizes smoking as one of the leading lifestyle 
habits that predispose to BC9. Given this, in the medi-
cal professional’s complete assessment of a patient 
with suspected bladder neoplasia, research into 
these factors is essential for the diagnostic investi-
gation. Understanding these associations plays a 
crucial role in the early diagnosis and effective treat-
ment of this condition, directly impacting patients’ 
quality of life.

JUSTIFICATION AND OBJECTIVES 
  
     The objective of this study is to analyze the rela-
tionship between active users of tobacco products 
and the rates of hospital admissions for BC per 100 
thousand inhabitants in Brazilian states between 
2008 and 2021. By better understanding this com-
plex disease and its risk factors, It is possible to 
move towards more efficient diagnostic methods, 
more effective treatments, and, ultimately, a better 
quality of life for patients affected by this condition.

METHODS

    That is a cross-sectional epidemiological study 
whose data were obtained from the Datasus data-
base and information from the National Health Sur-
vey (PNS) on the Brazilian Institute of Geography and 
Statistics (IBGE) platform for 2019. 
      Initially, data regarding the rates of hospital ad-
missions for Bladder Cancer in Brazilian states be-
tween 2008 and 2021 were collected in Datasus. 
After this collection, for comparison purposes, the 
distribution of consumption of tobacco products 
among the population of each federative unit was 
analyzed. 

     In the third stage, the data obtained were tabulated 
in the Microsoft Excel 2016 program, where the rates 
and measurements of the linear regression test 
(Pearson correlation coefficient and p-value) were 
calculated. The research was exempt from approval 
by the Research Ethics Committee (CEP).   

RESULTS

      During the period studied, there were 193,381 
hospitalizations for malignant bladder neoplasia in 
Brazil. The analysis showed that more than 70% of 
those admitted were male (n=136,985), while 56,396 
were women. Regarding the age groups affected, 
147,334 cases were over 60 years of age, corresponding 
to 76.18% of all hospitalizations in the country in the 
period analyzed. Furthermore, 1,667 hospitaliza-
tions were reported in individuals up to 24 years of 
age, corresponding to 0.86% of total cases. 
    When analyzing the race/color variable, around 
53% of cases affect the white population (n= 
102,767), followed by mixed race (n= 50,826), black 
(n= 7,357), yellow (n= 1,824) and indigenous (n = 47); 
It is worth noting that 30,560 hospitalizations do not 
have information regarding color/race. 
     Among the Brazilian states, according to Table 1, 
the three with the highest rates of hospitalizations 
per 100 thousand inhabitants were Rio Grande do 
Sul (n= 149), São Paulo (n= 143), and Paraná (n= 
139). These states are among the five with the high-
est smoking rates in the country, a ranking led by 
Mato Grosso do Sul with 16.3% of smokers, followed 
by Rio Grande do Sul (15.8%), Acre (15.1%), Paraná 
(14.7%) and São Paulo (14.4%). 
      On the other hand, the states with the lowest per-
centages of smokers were Sergipe (9.4%) and Pará 
(10.1%), both presenting a significantly lower num-
ber of hospitalizations for bladder cancer than the 
three states that led the analysis: Sergipe n = 33 and 
Pará n= 11.  

 

Table 1: Number of hospitalizations for Bladder Cancer by states in Brazil. 

Admissions for bladder neoplasm in Brazil between 2008 and 2021: 
an analysis of Smoking as a risk factor.
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The linear regression test revealed a significant cor-
relation between the percentage of users of tobacco 
products and hospitalization rates for BC (r=0.496 
and p= 0.008), as shown in Graph 1.
 

Graph 1: Correlation between smoking and hospital admis-
sions for malignant bladder neoplasia in Brazil.

DISCUSSION

      The role of tobacco in the carcinogenesis of bladder 
neoplasms is well reported in the literature, with 
smoking being one of the main risk factors for the 
disease10. This association is supported by the pos-
itive correlation found in the present study when 
comparing hospitalization rates for BC with the per-
centage of smokers in Brazilian states.  
    The epidemiological distribution of neoplasia in 
the Brazilian population agrees with other studies 
in demonstrating an increase in the number of hos-
pitalizations associated with aging, with most cases 
occurring above 60 years of age11. Furthermore, the 
low percentage of hospitalizations in individuals up 
to 24 years of age shows the rarity of the disease 
in children and young adults11. Regarding the race 
variable, the higher incidence of BC in the white 
population of Brazil is also observed in a study that 

analyzed the distribution of the disease in the Ameri-
can population, showing an increased risk in whites 
when compared to other ethnic groups12. 
     Analysis of the incidence of Bladder Cancer in Bra-
zilian states demonstrates that other risk factors, in 
addition to smoking, are related to the disease. This 
information becomes apparent when looking at the 
state of Acre, which, despite being third in terms of 
smoking rates in the population, is only 23rd in terms 
of hospitalizations per 100 thousand inhabitants (n= 
21). In addition, the state of Sergipe, which has the 
lowest percentage of smokers, has a higher hospi-
talization rate (n= 33) than states such as Tocantins 
(n= 26) and Maranhão (n=22), which have higher 
smoking rates, 12.8% and 11.3% respectively. In this 
sense, other risk factors related to this discrepancy 
are occupational exposure and incidence of other 
pathologies such as chronic cystitis11.

CONCLUSION

      In this cross-sectional epidemiological study, the 
rates of hospital admissions for Bladder Cancer (BC) 
in Brazil between 2008 and 2021 were analyzed, 
seeking to understand the correlation between the 
consumption of tobacco products and the incidence 
of this neoplasm. BC represents a significant threat 
to global public health, being more common in 
males and with most cases diagnosed late, making it 
essential to identify risk factors, with smoking being 
the most relevant. 
     By observing the significant correlation between 
the percentage of users of tobacco products and 
hospitalization rates for BC, the direct association be-
tween smoking and the increase in hospitalizations 
for BC is emphasized, demonstrating the need for 
more effective prevention policies and campaigns to 
support the cessation of tobacco consumption. Fi-
nally, this study highlights that understanding these 
associations is crucial not only for early diagnoses 
but also for guiding public interventions to reduce 
the incidence of Bladder Cancer in Brazil.
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Effects of nutritional supplementation on oral mucositis in
patients undergoing head and neck cancer treatment

ABSTRACT 

Head and neck cancer (HNC), includes oral cavity, larynx, pharynx and thyroid 
neoplasms. The current treatment depends on site and tumor staging, con-
sisting of surgery, chemotherapy, radiotherapy or their association. In what 
concerns about chemotherapy, the patient may suffer with many changes on 
the oralcavity. Currently, oral mucositis (OM) is one of the most frequently 
associated manifestations on the chemoradiotherapy treatment, being char-
acterized by erythema on the oral mucosa, which evolves to painful extensive 
ulcers covered by pseudomembranous plates. Their presence exerts direct 
influence on the nutritional status and is associated with physiological alterations. 
OBJECTIVE: This study has as main goal to analyze the effects of nutritional 
supplementation on the prevalence of OM in head and neck cancer patients 
undergoing chemoradiotherapy treatment. MATERIALS AND METHODS: A 
database search was conducted on National Library of Medicine, Biblioteca 
Virtual em Saúde (BVS), Literatura Latino Americana e do Caribe em Saúde 
(Lilacs) and the Scientific Electronic Library Online, using booleans operators 
“OR”, “AND” and “NOT”, associated with the key index words “MUCOSITIS”, 
“SUPPLEMENT”, “DIETARY SUPPLEMENT” and “NUTRITIONAL STATUS”. Studies 
published between 2004 and 2023 were included. RESULTS: Nutritional sup-
plementation did not show any effects on the prevalence of oral mucositis. 
However, it was revealed a potential attenuation effect on second and third 
mucositis stages. Another relevant finding is that, in some studies, a signifi-
cant effect was noticed when supplementation was introduced early on on-
cological treatment. FINAL CONSIDERATIONS: Nutritional supplementation 
is an important supporting strategy on the oral mucositis treatment, because 
it has a direct influence on the patient’s nutritional status.

KEY WORDS: Supplements, Dietary supplement, Nutritional status, Mucositis.
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INTRODUCTION

      Head and neck cancer (HNC) is determined by tis-
sue modifications of the oral cavity, larynx, pharynx, 
thyroid and all base of skull. There most common 
risk factors for its development are chronic smoking 
and alcohol consumption, as well as the Human Papillo-
maVirus (HPV) infection (1). According to recent data 
published by GLOBOCAN (2020), the incidence of 
HCN will be 16,88 individuals for every 100.000 habi-
tants on the world, being the 5th most common sort 
of cancer (2). In Brazil, 2023 INCA database reveals 
that oral cavity neoplasms are the 5th most incident 
among men, and, until 2025, 15.100 new cases will 
be diagnosed, 10.900 of which for men, and 4.200 
for women. The estimation for the 2023 - 2025 tri-
ennium is that oral cavity cancer will be the 6th most 
recurrent cause among men (2,3).
    A protein deficiency associated with micronutri-
ents loss is a possible HNC treatment collateral ef-
fects(4). Frequently, patients begin the treatment on 
nutritional risk due to advanced tumor staging, as 
well as a wide range of metabolic alterations that 
results from the tumor and its growing (5,6). Besides 
that, along with the treatment, ageusia, xerostomia, 
oral mucositis (OM), nausea and vomiting can con-
tribute to lower the food intake (7). Oral mucositis in 
patients with HNC has an average incidence of 80%, 
which can increase depending on the type of treat-
ment, reaching up to 90% if the patients are submitted 
to chemoradiotherapy (8-10). Its development is vari-
able, but it can happen on the 12th chemoradiothera-
py session, remaining for some weeks after the last 
session of treatment (11, 12).
      Due to being an extreme ulcerative condition, 
OM consists in one of the most important factors for 
reduction of food intake, which increases the diffi-
culty to reach daily dietary calories, as well as mac-
ronutrients intake like protein, which is responsible 
for maintaining the corporal tissues (14). On the oth-
er side, there is also a reduction on micronutrients 
intake, such as tocopherol (vitamin E), ascorbic acid 
(vitamin C), retinol (vitamin A) and cholecalciferol (vita-
min D), that are indispensable for metabolic homeo-
stasis and supports chemoradiotherapy treatment, 
which are responsible for modulate the immune 
system, attenuation of oxidative stress and hormon-
al modulation, as well as zinc and magnesium, that 
have antioxidant functions (15-17).
    According to the last consensus of the European 
Society for Clinical Nutrition and Metabolism (ES-
PEN), the energetic intake for oncological patients 
must be of 25-30 kcal/kg/day, associated with a pro-
tein consumption of 1-1,5g/kg/day, aiming to reduce 
illness and chemoradiotherapy collateral effects (18). 
Although malnutrition is associated with chemora-
diotherapy treatment collateral effects, some studies 

express that low nutrition status influences on the 
severity of OM. It was observed that the reestablish-
ment of micro and macronutrients supplementation 
improves the nutritional intake, attenuating OM (13,19). 
Therefore, the objective of this study is to review the 
scientific literature on the nutritional supplementa-
tion impact on OM in patients undergoing head and 
neck cancer treatment.

MATERIALS AND METHODS

     A narrative review of the scientific literature was 
conducted, based on published studies from 2004 to 
2023, searched on the following databases: PubMed, 
Biblioteca Virtual em Saúde (BVS), Literatura Latino 
Americana e do Caribe em Saúde (Lilacs) and Scien-
tific Electronic Library Online. The search was con-
ducted using the following booleans operators “OR”, 
“AND” and “NOT”, associated to the following English
descriptors: “Oral Mucositis AND Nutritional Sta-
tus”, “Oral Mucositis AND Nutritional Deficiency”, 
“Oral Mucositis AND Food Intake”, “Oral Mucositis 
and Dietary supplement OR Oral Nutrition supple-
ments” and “Oral Mucositis AND Supplementation”. 
The search was carried out from June 2022 until April 
2023. The inclusion criteria were Clinical Trials, Sys-
tematic and Narrative Reviews in humans published 
in English and in Portuguese, that indicated the re-
lationship of nutrition supplementation on OM. The 
exclusion criteria were animal studies, studies that 
did not have the theme as main objective and gray 
literature publications. Forty studies were included 
in total.

RESULTS AND DISCUSSION

     OM is characterized by painful extensive ulcerative 
wounds which can result in dietary intake decline 
and consequent weight loss and malnutrition (20). In a 
study with 33 HNC patients on chemoradiotherapy, 
that aimed to characterize the treatment’s side
effects, patients who developed OM had a significant 
weight loss. The participants reported that pain was 
the primal cause for dietary intake reduction (21).
   According to the World Health Organization (WHO), 
OM is classified in five (5) stages: grade 0 - absence 
of alterations; grade I - presence of erythema; grade 
II - presence of erythema, ulcers and solid feeding; 
grade III - ulcers and liquid feeding; and grade IV - not 
capable of oral intake, requiring enteral and parenteral 
support (13).
   A clinical trial published by Stokman et al (2003) 
analyzed the oral microbiota selective elimination 
effects on radiotherapy induced OM. The study was 
composed by 65 individuals diagnosed with malig-
nant tumors on the head and neck region, who were
submitted to radiotherapy treatment. After randomiza-
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tion, participants received pellets containing 2 mg 
of Polymyxin E, 1,8 mg of Tobramycin and 10 mg of 
Amphotericin B or placebo with the same sensorial 
characteristics. OM occurred in both groups, however, 
grade III and IV had a higher prevalence followed by 
a bigger weight loss ratio in the placebo group (22).
     Furthermore, Porock et al (2004) tried to determine 
which factors were associated with wound healing 
reduction on wounds caused by radiation on oral 
mucosa of 51 patients undergoing HNC treatment. 
The authors evidenced that the patient nutritional 
status at the beginning of the treatment was asso-
ciated with severe radiotoxicity on oral mucosa. In 
addition, the OM severity was correlated to patient’s
low nutritional status (23).
      The study conducted by Wu et al. (2022) analyzed 
the relation between serum gastrin and OM in pa-
tients undergoing HNC radiotherapy. Forty-two (42) 
individuals were included and all developed OM. It 
was observed, however, that those with lower serum 
gastrin activity had higher incidence of grades III and 
IV of OM. As a result, the subjects in this condition 
had a significant weight loss. This data suggests that 
low digestion capacity may be another factor that 
can contribute to OM severity and nutritional status 
alterations (24). Gastrin is a hormone which acts on 
stimulating chloridric acid secretion to food diges-
tion and it is related to an increase of smooth muscle 
motility (25).
    In the effort of analyzing photobiomodulation influ-
ence on nutritional status in patients with OM under-
going HNC radiotherapy treatment, Gobo et al. (2014) 
evaluated 63 individuals, divided in two groups: high 
potency unfocused laser treatment and the second 
group was treated with traditional medication, which 
included non-steroidal anti-inflammatory drugs, topic 
steroidal anti-inflammatory drugs and chlorhexidine. 
The study result showed that patients on photobio-
modulation treatment had less reduction on body 
mass index (BMI). The author discusses that this effect 
is related to oral mucosa improvement when com-
pared to traditional medication, therefore exerting in-
fluence on patient’s dietary intake (26).
    The study published by Song et al (2023) had as ob-
jective to analyze the nutritional status influence on 
radiotherapy’s toxicity in 228 participants with naso-
pharynx cancer. It was observed that those patients 
with low nutritional status in the beginning of the 
treatment developed advanced OM grades (27). The 
permanence on dietary intake reduction and OM 
grievance causes an unintentional weight loss, and, 
therefore, it can be a predictive factor for patient’s 
non-survival (28,29). Death is the worst consequence 
for patients with OM and may be related with dietary 
intake reduction (30). Prolonged reduction in nutri-
ent intake during treatment causes malnutrition, cul-
minating in the individual´s death (30,31).

     One of the strategies for reducing nutritional risk 
caused by OM is the nutritional assessment, followed 
by individualized diet adjustment (32). In reference 
to the ESPEN nutritional guideline of 2021, it is 
recommended 25 to 30kcal/kg/day of caloric intake 
for oncological patients (18). On the other hand, Bra-
zilian Society of Parenteral and Enteral Nutrition 
(BRASPEN) recommends 25 to 30kcal/kg/day for 
eutrophic patients, 30 to 35kcal/kg/day for malnour-
ished individuals and 32 to 38kcal/kg/day for elderly 
and malnourished patients (33). In what concerns pro-
tein intake both guidelines recommend 1 to 1,5g/kg/
day (18,33). However, there isn’t a specific nutritional 
recommendation for patients who developed OM 
during treatment, therefore it is indicated that the 
conventional guidelines are used. Nonetheless most 
of the patients are not capable of achieving caloric 
and protein recommendations, and because of that 
it is necessary to add nutritional supplementation 
(18,34).  In addition, nutritional supplementation is ca-
pable of supporting OM’s prevention and treatment 
through the use of zinc, vitamin E and glutamine (35).
    Precocious nutritional intervention is a strategy 
which aims at the maintenance of nutritional sta-
tus of the patient. Jiang et al (2018), in an effort to 
analyze nutritional supplementation effects on the 
nutritional status of 50 patients, randomized them 
in two groups. In the intervention group supple-
mentation was carried out pre and intra treatment, 
comprising 402kcal, 18g of protein, 10g of fat and 
54g of carbohydrates, and its consumption was 
fractionated during the day. In the other group no 
supplementation was offered. The authors demon-
strated that the intervention group had attenuated 
weight loss and less severe grades of OM, although 
its prevention didn’t occur (36).
    Oral supplementation during oncological treat-
ment has shown beneficial effects on attenuating OM 
and consequent nutritional risk reduction among 
these patients. In the study by Haranda et al (2016), 
the authors verified elementary diet supplementa-
tion impact on OM in HNC patients undergoing ra-
diotherapy treatment.
     The study was composed of 67 participants, who 
were randomized to the intervention group, which 
was supplemented and the control group, which was 
not supplemented.
     The supplementation was composed of 80g, with 
300 kcal, which was offered once along the day, 
during all the treatment period. The intervention 
group had attenuated OM grades, being associated 
with a higher treatment conclusion ratio. However, 
in the control group there was an increase in the 
prevalence of grades III and IV of OM and higher in-
terruption treatment ratio (37).
     Supplementation or elementary diet have clinical 
applicability in patients with some intake restriction 
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or difficulty on the nutrients absorption, consisting 
of free or hydrated (hydrolyzed) amino acids and a 
large amount of carbohydrates. Moreover, there is 
the addition of micronutrients and dietary fibers (38). 
The effect of nutritional supplementation on pre-
venting OM was evaluated by Tanaka et al. (2022), 
who published a systematic review with meta-anal-
ysis. They included studies that used 300 to 600 kcal 
of elementary supplementation in chemoradiothera-
py HNC patients.
    The study showed that regardless of the study 
design, patients supplemented with an elementary 
diet during the oncological treatment had lower OM 
grades as well as a lower nutritional risk (39).
     With the aim of containing chemoradiotherapy 
toxicities some authors suggest that nutritional 
strategies must begin on the first day of treatment. 
Meng et al. (2019) analyzed the impact of precocious 
versus late nutritional intervention on chemoradio-
therapy side effects of 78 HNC patients. The preco-
cious intervention group was supplemented with a 
hypercaloric nutritional supplementation on the first 
day of treatment, while the late group was oriented 
to initiate the supplementation when the first symp-
toms began to appear. As an outcome, it was observed 
that in the late intervention group the participants 
had higher prevalence of grades III and IV OM, higher 
treatment interruption ratio and hospitalization 
events (40).

     A study conducted by Su et al. (2023) investigated 
the effect of precocious supplementation in HNC pa-
tients undergoing chemoradiotherapy. In total, 161 
patients were randomized in two groups. The first 
one had to take the supplementation before the 
treatment began, while the second group was ori-
ented to start it on the first day of treatment. The au-
thors demonstrated that pre and intra supplementa-
tion on oncological treatment promoted a reduction 
on OM severity, as well as a reduction on non-inten-
tional weight loss and malnutrition risk (19). Therefore, 
nutritional supplementation is a successful strategy 
on controlling OM and consequent reducing the side 
effects of lower dietary intake.

FINAL CONSIDERATIONS

    The use of nutritional supplementation demonstrated 
the ability to attenuate OM evolution during chemo-
radiotherapy, figuring as a fundamental strategy for 
alleviating patient discomfort, reducing nutritional 
risk and increasing treatment conclusion ratio.
  In addition, pre and intra supplementation had 
positive results demonstrating superior effect when 
compared to supplementation during treatment or 
when the patient has OM. In general, patients are respon-
sible for paying for this sort of treatment, however 
in Brazil, the public health system has a number of 
supplements which can be obtained with medical or 
nutritional recommendation.
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Retrato das neoplasias malignas das meninges em adultos no nordeste brasileiro 
no período de 2018 a 2022

Portrait of malignant neoplasms of the meninges in adults in northeast brazil 
from 2018 to 2022

RESUMO 

Introdução: Meningiomas são causados pela multiplicação anormal de 
células da membrana aracnoide. Essas neoplasias constituem 2% de todos 
os meningiomas intracranianos, conhecidos por crescimento e invasão lo-
cal agressiva e potencial para metástase. Esses tumores têm capacidade de 
infiltrar-se nos tecidos circundantes, comprometendo a função cere-
bral. Objetivo: Caracterizar o perfil epidemiológico de meningiomas em 
adultos na região Nordeste no período de 2018 a 2022. Métodos: Estudo 
epidemiológico, transversal, descritivo e quantitativo. Os dados foram obti-
dos do Departamento de Informática do Sistema Único de Saúde (DATASUS). 
As variáveis consideradas foram: sexo, faixa etária, Unidade Federativa de 
residência e modalidade terapêutica. Foi dispensada a apreciação pelo Comi-
tê de Ética em Pesquisa por serem dados públicos. Resultados: No período 
de janeiro de 2018 a setembro de 2022, observou-se 87 casos de neoplasia 
das meninges em adultos no Nordeste. Quanto ao sexo, o feminino liderou 
(71%). Na faixa etária, predominou-se pessoas com 45 a 54 anos (43,04%). 
Considerando UF de residência, percebeu-se a maioria das notificações dos 
casos na Bahia (37,39%). Na modalidade terapêutica, 69,62% dos casos não 
possuem informações, e entre os registrados, a radioterapia se destacou 
(18,99%). Conclusão: Verificou-se prevalência de casos no sexo feminino, na 
faixa etária de 45 a 54 anos e no estado da Bahia. Ressalta-se que há escassez 
de dados acerca das modalidades terapêuticas no Nordeste. A ausência de 
notificação de tratamento representa um cenário que merece atenção na 
saúde pública, visando consolidar as informações para que melhor se pro-
mova a oferta de recursos terapêuticos.

Palavras-chave: Tumor cerebral, Câncer, Meninges.

ABSTRACT

Introduction:  Meningiomas are caused by abnormal cell multiplication of 
the arachnoid. This neoplasm represent 2% of all intracranial menigiomas, 
known by growth and agressive local invasion and potencial to mestastase. 
These tumors have capacity to infiltrate in the adjacents tissues, compromising 
the brain function. Objective:  Characterize the epidemiological function of 
menigiomas in adults in the Northeast of Brazil during the period of 2018 
to 2022. Methods: Epidemiological, transversal, descritive and quantitative 
research. The data was collected at the Informatic Department of the Unique 
Health System (DATASUS). The variables choosen were: sex, age, Federa-
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tive Unit of residence and terapeutic modality. The 
research was dismissed by judgment of the Ethical 
Commitee due to being public data. Results: During 
the period of January 2018 to September 2022, 
it was observed 87 cases of meninge neoplasm in 
adults in Northeast. In relation to sex, females led 
(71%). In ages, predominates people from 45 to 54 
years old (43,09%). Considering the federative unit 
of residence, it is noticed that the majority of the no-
tifications was in Bahia (37,39%). In therapeutic mo-
dality, 69,62% of the cases don’t have information, 
and in the registrated, the radiotherapy was empha-
sized (18,99%). Conclusion: The prevalence of cases 
is in females, in the age group of 45 to 54 years old, 
and the state of Bahia was verified. Highlight that are 
fewer data about the therapeutic modalities in the 
Northeast. The lack of notifications of the treatment 
represents a scenario that deserves attention in 
public health, aiming to consolidate the information 
to improve the promotion of therapeutic resources.

Keywords: Brain tumor; brain; meningioma.

INTRODUCTION
      
     Malignant neoplasms of the meninges, also 
known as malignant meningiomas, are a condition 
of extreme clinical and scientific relevance. These 
tumors result from the abnormal proliferation of 
arachnoid membrane cells that line the central ner-
vous system. They are characterized by their rarity, 
representing approximately 2% of all intracranial 
meningiomas. These tumors are notable for their 
rapid growth, aggressive local invasion, and the 
concerning possibility of metastasis, which means 
spreading to other parts of the body. Their ability to 
infiltrate surrounding tissues can cause significant 
damage and compromise brain function1. 
      Malignant meningiomas, also referred to as an-
aplastic or Grade III meningiomas, are a rare and 
aggressive class of tumors that develop in the inner 
layers of the meninges. These thin layers of tissue 
play a crucial role in protecting the brain and spinal 
cord. Although malignant neoplasms of the menin-
ges are relatively rare, their growing importance in 
the fields of oncology and neurology is undeniable. 
The complexity of diagnosis and the potential impli-
cations for neurological function and patients’ qual-
ity of life make this condition a significant clinical 
challenge2. 
      Meningiomas are classified into three grades 
based on their characteristics: Grade I, which are 

low-grade and more common tumors, growing slow-
ly; Grade II, also known as atypical meningiomas, 
with a higher likelihood of recurrence after remov-
al; and Grade III, anaplastic or malignant meningio-
mas, which exhibit rapid growth. Notable subtypes 
of these tumors include papillary and rhabdoid me-
ningiomas. Malignant meningiomas often present 
as enhanced masses in the outer layer of brain tis-
sue, with or without contrast enhancement. Further-
more, these tumors have the ability to invade brain 
tissue, further complicating treatment3. 
     Although the cause of malignant meningiomas is 
not fully understood, exposure to radiation, especial-
ly in childhood, is the only known environmental risk 
factor for the development of these tumors. People 
with the genetic condition known as neurofibroma-
tosis type 2 are at a higher risk of developing me-
ningiomas. These tumors can spread to other areas 
of the central nervous system through cerebrospinal 
fluid (CSF), and in the case of Grade II meningiomas, 
they can invade surrounding tissue, including adja-
cent bone tissue4. 
     A deep understanding of this condition is of par-
amount importance for improving early diagnosis, 
developing more effective therapies, and ultimately 
enhancing the quality of life of affected patients5. 
    In this article, our objective is to comprehensive-
ly explore malignant neoplasms of the meninges, 
addressing clinical, diagnostic, therapeutic, and re-
search aspects associated with this condition. Addi-
tionally, we will seek to characterize the epidemiologi-
cal profile of malignant neoplasms of the meninges 
in adults in the Northeast region of Brazil during the 
period from 2018 to 2022, in order to contribute to 
a better understanding and more effective manage-
ment of this complex and challenging disease.

METHODS

     This study constitutes a cross-sectional, descrip-
tive, and quantitative epidemiological research 
method aimed at analyzing data related to the inci-
dence of a specific health condition. The data used 
for this study were obtained from the Department 
of Health Informatics of the Unified Health System 
(DATASUS). 
   Data collection encompassed a variety of as-
pects, including the number of recorded cases and 
diagnoses. The variables considered in this study 
included information about the gender of affect-
ed individuals, their age range, the Federative Unit 
(UF) of residence, and the therapeutic modality 
applied. 
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      It is important to note that, given the public na-
ture of the data used, this study did not require sub-
mission to an Ethics Research Committee for evalu-
ation, as it did not involve sensitive or confidential 
information. 
     For the analysis and presentation of the collected 
data, Microsoft Excel software was used. This pro-
gram enabled the performance of statistical analyses, 
the creation of graphs, and the visualization of re-
sults in a clear and informative manner. Thus, the 
methodology employed in this study provided a 
comprehensive and detailed approach to the anal-
ysis of the epidemiology of the health condition in 
question, offering valuable information for un-
derstanding and making decisions related to public 
health.

RESULTS

   Between January 2018 and September 2022, 87 
cases of malignant meningiomas in adults in the 
northeastern region of Brazil were observed, as 
shown in Table 1. 

Regarding gender, females accounted for the ma-
jority of diagnoses with 56 cases (71%), while males 
represented 29%, as seen in Graph 2. 

     The distribution of malignant meningioma diag-
noses by age group in the northeastern region from 
2018 to 2022 is depicted in Graph 3. There is a pre-
dominance of individuals aged 45 to 54 years, with 
34 cases (43.04%), while the less prevalent age rang-
es were 25 to 29, 30 to 34, and 80 years or older, 
each representing 1.27% of the total. 

Illustrating the Federative Unit of residence of di-
agnosed patients within this time frame, we have 
Graph 4. It is evident that the majority of case notifi-
cations occurred in Bahia (37.39%), while the minori-
ty occurred in Maranhão (4.35%). 

Regarding the therapeutic modality, 79 cases were 
analyzed. Among these, 69.62% lacked treatment in-
formation, and among those with recorded informa-

Table 1 . Cases of malignant in adults 2018 and 2022

Graph 3. Distribuition diagnoses by age

Graph 4. It is evident the majority in Bahia

Graph 2. Distribuition by sex
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tion, radiotherapy ranked first (18.99%). These data 
are visible in Graph 5. 

DISCUSSION

      The results of this study provide valuable in-
sights into the epidemiology, demographic profile, 
and treatment modalities associated with this rare 
condition. Concerning the demographic profile, it 
was observed that females accounted for the major-
ity of cases, comprising 64.4% of the total patients 
diagnosed with malignant meningiomas. This pre-
dominance of females is an interesting finding and 
may indicate a possible gender-based difference 
in incidence. Previous studies have also suggested 
a higher prevalence of meningiomas in women, al-
though the reasons for this discrepancy are not yet 
fully understood. Hormonal and genetic factors may 
play a role in this observation and warrant further 
investigation6. 
      Regarding age groups, the highest concentra-
tion of cases was observed in individuals aged 45 to 
54 years, representing 39.1% of patients diagnosed 
with malignant meningiomas. This age pattern is 
consistent with the known epidemiology of menin-
giomas, which often affect middle-aged and elder-
ly individuals. However, the occurrence of cases in 

younger patients should also be considered, and 
the analysis of risk factors and possible associations 
with this specific age group is relevant7. 
        When considering the Federative Unit (UF) of res-
idence of patients, Bahia stood out as the state with 
the highest number of reported cases of malignant 
meningiomas, representing 37.39% of cases. This 
regional variation may be related to various factors, 
including differences in exposure to risk factors, ac-
cess to healthcare services, diagnostic capabilities, 
and genetic variations in the population. This geo-
graphic distribution highlights the need for a more 
in-depth analysis of regional disparities in the inci-
dence of these conditions8. 
    As for therapeutic modalities, it is important to 
note that a significant portion (69.62%) of cases had 
no available information on treatment. This empha-
sizes the importance of a comprehensive and robust 
data recording system for effective clinical infor-
mation management9. Among the recorded cases, 
radiotherapy was the most commonly used thera-
peutic modality, representing 18.99% of patients. 
Radiotherapy plays a crucial role in the treatment of 
malignant meningiomas, especially in cases where 
surgery is not feasible or when tumor size reduction 
is required before surgical intervention10.

CONCLUSION

     The epidemiological study revealed a preva-
lence of cases in females, in the age group of 45 to 
54 years, and in the state of Bahia. It is noteworthy 
that there is an insufficient amount of data regard-
ing therapeutic modalities in the Northeast region. 
The absence of treatment notification represents a 
scenario that deserves attention in Brazilian public 
health, aiming to consolidate information to better 
promote the provision of therapeutic resources. 
Thus, this study demonstrates the importance of al-
locating resources to reduce the incidence of cases 
in this disproportionately affected segment of the 
population. 
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RELATO DE CASO I CASE REPORT 

Chylous pleural effusion as an unusual presentation of a sporadic 
lymphangioleiomyomatosis: A case report

ABSTRACT 

Sporadic Lymphangioleiomyomatosis (LAM) is a progressive lung disease 
affects predominantly women of childbearing age, causing dyspnea, spon-
taneous pneumothorax, cough, and chest pain. The condition results from 
the atypical proliferation of smooth muscle cells in the lungs. Therefore, the 
pathophysiology does not commonly include chylous pleural effusion, the for-
mation of which depends on the rupture of the pulmonary lymphatic vessels 
and the diaphragm. With the presence of chylomicrons, pleural effusion ac-
quires a milky appearance, visualized on thoracentesis, performed to provide 
relief to the patient and control the progression of the underlying disease. 
This article aims to report a clinical case with the unusual initial presentation 
of a chylous pleural effusion in the diagnosis of a sporadic lymphangioleiomy-
omatosis, highlighting the diagnosis, the measures adopted and the patient’s 
evolution. In this way, it promotes the praise of an unusual repercussion of 
LAM, highlighting the importance of carrying out new studies aimed at a better 
understanding of the pathogenesis of the disease to enable the search for 
new therapeutic routes.

Keywords: Chylous Pleural Effusion, Sporadic Lymphangioleiomyomatosis, 
Diagnosis, Treatment, Case report.

INTRODUCTION

     Lymphangioleiomyomatosis (LAM) is a chronic, multisystem disorder charac-
terized by cystic lung destruction and the existence of extrapulmonary angi-
omyolipomas, associated with genetic mutations in the TSC1 or TSC2 gene.1 
Its estimated prevalence in Great Britain, France and the United States is 1 in 
1 million.2,3,4  In Brazil, data is scarce, however, there is record of an ongoing 
study in the pulmonology services of Hospital das Clínicas-FMUSP, Hospital 
São Paulo and Hospital do Servidor Público Estadual, which recorded 37 diag-
nosed cases of patients with LAM, from 1982 to 2004, of which 24 were alive 
and being followed up on that date.5 With this epidemiological panorama, it 
is classified as a rare disease, in accordance with the determination of the 
World Health Organization of up to 65 affected in 100 thousand individuals.
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     Initially, this pathology was first described in 1937 
by Dr. Von Stossel. Currently, two etiological pre-
sentations of LAM are recorded: sporadic, S-LAM, 
a non-hereditary condition; and a manifestation 
associated with tuberous sclerosis, TSC-LAM, which 
is hereditary and can eventually affect males. Its 
pathologies result from the atypical proliferation 
of neoplastic cells (LAM cells), which present muta-
tions or deletions in one of the tuberous sclerosis 
genes, TSC1 located on chromosome 9q34 or, more 
frequently, TSC2, which is located on chromosome 
16p13.6,7,8 Specifically, sporadic LAM is related to so-
matic mutations of the TSC2 gene, estimated to have 
a prevalence of approximately 3.3–7.7 per 1,000,000 
women.9

    In the meantime, the sporadic presentation of the 
disease consists of a progressive lung disease, the 
extent of which exceeds the involvement of TSC in 
the lung, while the presentation of hepatic and re-
nal angiomyolipomas (AML) are more common in 
the latter.10 The loss of heterozygosity of TSC2 was 
demonstrated in LAM cells isolated from lung, AML, 
blood, chyle and urine of patients with sporadic 
LAM and TSC. The TSC2 gene encodes tuberin, a GT-
Pase-activating protein for the Rheb protein (protein 
enriched in brain Ras homologue) that binds to the 
guanine nucleotide that regulates the intracellular 
serine/threonine kinase signaling pathway.10 There-
fore, the inhibition or absence of tuberin, as occurs in 
sporadic LAM, results in: the accumulation of active 
Rheb-GTP; in mTOR stimulation; in the phosphoryla-
tion of S6 kinase and eukaryotic initiation factor 4E 
binding protein; and therefore increased translation, 
cell size and proliferation. Furthermore, it triggers 
cellular differentiation with manifestations similar to 
smooth muscles, poorly differentiated blood vessels 
and adipocytes.
    Next, the process that links the proliferation of 
differentiated cells with the formation of lung cysts 
and the destruction of the parenchyma is still un-
clear in the literature. However, it can be observed 
that compression of the airways by LAM cells, leading 
to distension of the terminal air spaces upstream 
of the occluded airway, has been proposed as the 
cause of cyst formation, in addition to considering 
the degradation of pulmonary elastic fibers caused 
by proteinases.10 These increase lung remodeling 
and lymphangiogenesis by matrix metalloproteinases.  
As a result of this pathogenesis, the physiological 
mechanism of the disease is airflow obstruction and 
reduced pulmonary diffusion capacity, especially in 
patients with sporadic LAM, attributed to alveolar 
destruction with consequent loss of elastic recoil.11

    Thus, the standard manifestations of the disease 
are mainly respiratory and include progressive dys-
pnea, recurrent spontaneous pneumothorax, cough, 
chest pain, hemoptysis, abdominal hemorrhage 

originating from AML or the discovery of abdomi-
nal or pelvic tumor masses. Its chronic pulmonary 
involvement can lead to respiratory failure. The 
main causes of dyspnea and exercise limitation are 
reduced respiratory reserve, dynamic hyperinflation 
and an exaggerated ventilatory response to exercise 
due to limited oxygen transfer due to loss of alveolar 
capillary surface area.12,13,14

CASE REPORT

    Patient, female, 48 years old, no children, single, 
born and living in Salvador, pedagogue, Catholic. She 
has had progressive dyspnea since November 2022, 
when she underwent an external echocardiogram 
that showed pericardial and pleural effusion. She 
was referred, in March 2023, to the Emergency Room 
of Mater Dei Hospital for evaluation, where she was 
being monitored by Pulmonology. She has a personal 
history of leucoderma, meningioma in follow-up, hypo-
thyroidism and important family history of cancer: 
father with prostate cancer, mother with breast can-
cer and maternal uncles with lymphoma, pancreatic, 
colorectal and testicular cancer. She reports previ-
ous surgeries for trauma to the right upper limb and 
a blepharoplasty. She denied allergies, smoking and 
reported social alcoholism.
     At the service, she performed a clinical assessment, 
submitted the patient to chest drainage and re-
quested a Computed Tomography (CT) of the chest. 
The drainage presented a chylothorax appearance, 
suggesting that an imaging test be performed for 
better investigation. The results of the chest CT 
showed laminar pleural effusion on the left, with gas 
foci in between, associated with passive compres-
sive atelectasis of the adjacent lung parenchyma.   
Furthermore, it indicated lymph node enlargement 
with atypical characteristics, with heterogeneous 
contrast enhancement, delimiting a hypodense cen-
tral area (cysts). In this context, a consultation with 
Oncology was requested.

  

Picture 1 and Picture 2: Chest CT showing pleural effusion 
on the left.
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Picture 3: Chest CT with presence of pulmonary cysts.

    In order to further the investigation and evaluate 
abdominal involvement, an MRI and an abdominal CT 
scan were requested. Both showed multiple conflu-
ent cystic lesions in the retroperitoneum, retroperito-
neal lymph nodes sometimes configuring adenomega-
ly, extending from the thoracoabdominal transition 
to the pelvis. These were located in an extra-perito-
neal topography, as well as in a bilateral retrocrural 
topography, with defined limits and lobulated con-
tours, with several thin internal septa, compatible 
with lymphangioleiomyomas. Immunohistochemical 
analysis confirms the diagnosis of LAM, while the 
absence of tuberous sclerosis favors the diagnosis 
of sporadic LAM.
    Furthermore, the presence of: bilateral simple 
renal cortical cysts (angiomyolipomas); oval nodule 
in the left adrenal body, presenting a marked and 
slightly heterogeneous drop in signal intensity in the 
out-of-phase sequence, characterizing partial lipid 
content and may correspond to adenoma / myoli-
poma; and another small vascularized nodule in the 
right lobe of the liver, with signal characteristics and 
enhancement pattern by intravenous contrast com-
patible with hemangioma. Finally, an MRI of the skull 
confirmed an extra-axial expansive lesion occupying 
the right cavernous sinus and Meckel’s cavus, sugges-
tive of meningioma; and a shoulder resonance that 
indicated probable bursitis/adhesive capsulitis in the 
left shoulder.

 

Picture 4: Abdominal CT showing abdominal lymphangiomas.

     In the meantime, pleuroscopy was performed 
with lysis of adhesions and chemical pleurodesis on 
the left, total parenteral nutrition was introduced 
and intra-hospital Sirolimus was started. The patient 
was kept in hospital for monitoring and treatment 
progress for around a month and a half.
      In the last oncological evaluation, during the con-
sultation, she reported an episode of dyspnea after 
exertion the previous day and some episodes of 
night sweats but denied fever and weight loss. She 
was stable, afebrile, tolerating an oral diet, without 
previously introduced parenteral nutrition, with pre-
served physiological habits.
     On physical examination, she was alert, oriented, 
syndromic, flushed, hydrated, acyanotic, anicteric, 
without peripheral lymphadenomegaly, afebrile. She 
is restricted to physically non-strenuous activities, but 
is able to walk and to perform work of a light or seden-
tary nature, for example, lighthouse work, office 
work (ECOG 1). Lung auscultation reveals reduced 
vesicular murmur at the base, without adventitious 
noises, respiratory rate of 19 ipm and oxygen satu-
ration of 99% on room air. In cardiological, abdominal 
and extremity examinations, there were no changes. 
A control lung x-ray was requested before discharge, 
which showed complete remission of the stroke, and 
an echocardiogram is pending. However, the expla-
nation for the dyspnea most likely lies in the under-
lying disease. She was advised on: the need for genetic 
consultation; diagnosis and management, highlighting 
Sirolimus drug therapy. After evaluation, medical 
discharge was recommended.
 

Picture 5: Control X-ray before hospital discharge.

DISCUSSION

    Sporadic LAM is non-hereditary, predominantly 
affecting women in the reproductive period, whose 
average age is 37 years, although there are reports 
in the literature of cases in postmenopausal women.15,16,17    
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In a third of patients with LAM, the main and recur-
rent presentation is spontaneous pneumothorax, 
although considering the symptoms, the main con-
dition is progressive dyspnea, among other respi-
ratory disorders.18 It can often be misdiagnosed as 
asthma or chronic obstructive pulmonary disease 
(COPD), as clinical manifestations overlap, and pul-
monary function testing often shows an obstructive 
defect. In these conditions, the presence of pneu-
mothorax in the evaluation is a determining factor 
in the diagnosis due to the literature as it precedes 
the diagnosis of LAM in 82% of cases, in addition to 
the fact that a cross-sectional study showed patients 
with LAM with a history of pneumothorax had an average 
of four previous episodes.19

    Regarding pulmonary and abdominal findings, 
the chart followed existing guidelines on the use of 
chest CT to detect the presence of diffuse pulmo-
nary cysts, either as the main diagnostic criterion or 
as the initial diagnostic test of choice, confirming the 
presence of cysts and angiomyolipomas and closing 
diagnosis with immunohistochemical analysis.20,21   
However, the reported patient’s condition is unusu-
al, even with the initial dyspnea, due to the initial 
manifestation of chylous pleural effusion. Its etiolo-
gy can be divided into traumatic, accounting for 25% 
to 48% of all cases, and non-traumatic, of which ma-
lignancy is the main culprit, representing 17% to 46% 
of all cases. This occurs due to obstruction or injury 
to the lymphatic vessels that drain lymph from the 
lungs to the pleural cavity.19  Within the framework 
of LAM, the atypical proliferation of cells in the lungs 
and around the lymphatic vessels causes their 
obstruction, triggering the accumulation of lymph 

rich in triglycerides in the pleural cavity, characterizing 
chylous pleural effusion.
     Regarding treatment, chemical pleurodesis was 
chosen for more immediate relief of the patient’s 
dyspnea and sirolimus as long-term treatment. The 
drug, metabolized in the liver by the cytochrome 
P450 enzyme system (with the main involvement of 
CYP3A4), is a selective inhibitor of the mTOR com-
plex signaling pathway (target of rapamycin in mammals), 
responsible for several cellular growth and proliferation 
factors, stimulating various anabolic processes, such 
as protein, lipid and nucleotide synthesis and ribo-
some biogenesis, and inhibiting catabolic processes, 
such as autophagy. The action of its pharmacologi-
cal inhibitor inhibits these processes, thus reducing 
cell proliferation and the formation of LAM cells. 
The drug has shown effectiveness in controlling the 
growth of angiomyolipomas, improving lung func-
tion and relieving respiratory symptoms in patients 
with LAM, confirmed by the evolution of the patient 
reported.
     In summary, it is increasingly recognized that LAM 
is a neoplastic disease and can have a widely variable 
clinical presentation. Therefore, there is a danger in 
excessive dependence on lung imaging for the ini-
tial diagnostic consideration of LAM, including con-
sidering the incidence of chylous effusions within a 
setting of sporadic LAM. Ultimately, the importance 
of the report lies in the primary presentation of this 
sign, reinforcing its varied presentation, suggesting 
that further refinements in the diagnostic algorithm 
are needed to fully encapsulate the natural history 
of this disease, while ratifying the efficacy of stan-
dard treatment in remitting symptoms.
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RELATO DE CASO I CASE REPORT 

Temporal trend study of the mortality rate from prostate cancer 
(2011 to 2020), by age group, in Brazil

ABSTRACT 

Prostate cancer (CaP) is the second most common malignant tumor among 
men in Brazil and represents a significant factor in mortality when diagnosed 
late. Studies on mortality are relevant sources for understanding the epide-
miological profile and as- sessing the importance of CaP as a public health 
problem. The objective was to de- scribe the distribution and temporal trends 
of the mortality rate in different age groups (30 to 80 years or more) in Brazil 
between the years 2011 - 2020. The research has a quantitative and analytical 
character, through data collection mortality in the Mortality Information Sys-
tem (SIM) of the Ministry of Health (SIM/MS/DATASUS). The mortality coefficient 
due to malignant prostate neoplasia was calculated annually, considering age 
range, then arranged in simple dispersion data with linear models. According 
to the analyses, it was observed that the incidence of prostate cancer was 95% 
in indi- viduals over 60 years of age. Furthermore, the mortality rate prevailed 
in white ethnic groups, with low education and married people. Among the 
years analyzed, the period with the peak in mortality was in 2017, representing 
29%. In view of this, a linear de- cline in CaP mortality rates was evidenced in 
all age groups between the years 2011 - 2020. However, there was a higher 
prevalence of deaths from the sixth decade of life onwards, highlighting the 
population above 80 years. Thus, it was possible to analyze the stability of 
deaths in the population between 30 and 59 years old. Despite the drop in 
prostate cancer mortality rates, the persistence of deaths after the age of 60 
high- lights the need for continuous and differentiated strategies to face this 
public health challenge in Brazil.

Keywords: Prostate cancer. Time trends. Mortality.

INTRODUCTION

     Prostate cancer (CaP) is the second most common malignant tumor among 
men in Brazil and represents a significant factor in mortality when diagnosed 
late. Tu- mor growth is insidious, therefore, screening tests are necessary to 
identify the disease early and favor the prognosis1.
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     The increase in its incidence over the years is attributed 
to the increase in the population’s life expectancy and 
advances in diagnostic procedures2. The disease mainly 
affects people over the age of 65. According to the Na-
tional Cancer Institute (INCA), CaP is predominant in 
all Brazilian states, accounting for 72 thousand new 
cases, as an estimate, per year over the next 30 years, 
behind only non-melanoma skin cancer, in which, it is 
expected that approximately 74 thousand new cases 
occur in Brazil during the three-year period between 
2023 – 20253. This corresponds to an estimated risk of 
67.86 new cases per 100,000 men, according to INCA 
estimates4.
       Early detection impacts treatment success and 
prognosis. Currently, this screening is carried out 
annually with a digital rectal exam and the Prostate 
Specific Antigen (PSA) value, with changes being signs 
of CaP. The Brazilian Society of Urol- ogy (SBU) recom-
mends that all men begin clinical screening, even with-
out complaints, from the age of 50 or from the age of 
45, if there are risk factors such as a family history of 
the disease or black race5.
         The Gleason system, named after pathologist Don-
ald Gleason, is a key part of prostate cancer risk classi-
fication according to the D’Amico scheme. This system 
as- sesses the degree of differentiation of prostate 
cancer cells, based on microscopic analysis of biopsy 
samples. The Gleason score ranges from 2 to 10 and 
is determined by the appearance of the cancer cells, 
with higher levels indicating less differentiated and 
more aggressive cells. In conjunction with other factors 
such as tumor stage and PSA levels, the Gleason score 
is used in the D’Amico risk classification to help guide 
treatment decisions in patients with prostate cancer6.
      Prostate cancer staging is based on histopatho-
logical analysis of the prostate and is classified as low, 
intermediate and high risk. Low-risk patients have 
T1-T2a, Gleason 6 (ISUP 1) and PSA less than 10, not 
requiring additional imaging tests. On the other hand, 
those with intermediate risk have T2b or Gleason 
staging 7 (ISUP 2 and 3) or PSA between 10 and 20, and 
undergo imaging tests such as CT or MRI, along with a 
bone scan to screen for metastases. High-risk patients, 
in turn, have T2c or Gleason greater than 7 (ISUP 4 and 
5) or PSA greater than 20, requiring the same tests to 
be carried out to screen for metastases7.
       The incidence of prostate cancer has increased 
significantly over the years, be- coming one of the most 
common neoplasms among the male population4. In 
this context, the current study seeks to describe the 
distribution and temporal trends of the CaP mortality 
rate in different age groups (30 to 80 years or more) 
in Brazil between the years 2011 - 2020, in order to 
support future public policies and more effective pro-
motion, prevention and treatment strategies for the 
disease, in addition to guiding, raising awareness and 
educating the male population about the importance 

of preven- tive exams and early diagnosis. Further-
more, investigating the evolution of the CaP mortality 
rate in different age groups is necessary in order to 
identify possible variations and trends.

MATERIAL AND METHODS

    The study consists of quantitative and analytical 
temporal research (historical se- ries), which aims to 
describe the distribution and temporal trends of the 
prostate cancer mortality rate in different age groups 
in Brazil between 2011 and 2020, in addition to identi-
fying the prevalence of the CaP mortality rate in people 
over 30 years of age, by collecting mortality data in the 
Mortality Information System (SIM) of the Ministry of 
Health (SIM/MS/DATASUS).
     Inclusion and exclusion criteria were established to 
begin data collection using SIM/MS/DATASUS data. Cas-
es such as: International Statistical Classification of 
Diseases and Related Health Problems (ICD) 61 will be 
included; age group from 30 years old; categories for 
color/race (White, brown, black, yellow and indigenous); 
education (none, 1-3 years, 4-7 years, 8-11 years, 12 years 
and more, 1-8 years and 9-11 years); and marital status 
(single, married, widowed, legally separated and others). 
However, patients with metastases will be excluded.
    The collected data used were deaths of men over 
the age of 30, collected from 2011 to 2020. Population 
estimates, classified by sex and age group (>30 years), 
were obtained from the Brazilian Institute of Geogra-
phy and Statistics (IBGE) and used to calculate pros-
tate cancer (CaP) mortality coefficients. The ICD-10: 
C61 category was selected from the available options, 
and age groups under 30 years old were excluded, 
obtaining the desired variables one at a time until the 
completion of the data collection used in this study.  
The information was obtained by selecting the DATA-
SUS website, followed by the choice of “TABNET” and 
“Vital Statistics”. Then, the option “Mortality – since 
1996 by ICD-10” and “General Mortality” were selected, 
selecting the option “Brazil by region and Federation 
unit”, directed to the electronic address: http://tab- net.
datasus.gov.br/cgi/deftohtm.exe?sim/cnv/obt10uf.def. 
In which, the selected study location was Brazil, divided 
by Region/Federation Unit”.
    The mortality coefficient for malignant prostate 
neoplasia was calculated in each year investigated, 
considering the age group, where the mortality co-
efficient was de- fined as the ratio between the num-
ber of deaths and the population at risk, multiplied by 
100,000 inhabitants to improve data visualization. It is 
noteworthy that the mortality coefficient refers to the 
relationship between the total number of deaths in a 
given re- gion and the population exposed to the risk of 
death, unlike the lethality rate, which relates the num-
ber of deaths to the number of people affected by the 
disease. in question.
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      This study follows national research ethics stan-
dards and, as it uses only public domain data, does not 
require approval from the ethics and research com-
mittee, reg- ulated by the Guidelines and Standards 
for Research on Human Beings, in accordance with 
Resolution No. 466/12 of the National Health Council/
Ministry of Health.
      The data obtained was compiled and analyzed by 
GraphPad 8 – Prism. A de- scriptive analysis of temporal 
trends was carried out using simple dispersion data, with 
linear models. Considering mortality trends that may be 
different in each age group. A function f(x) with its respec-
tive R 2 was created to represent the linear trend.

RESULTS

      Of the deaths that occurred in Brazil between 2011 
and 2020 related to prostate cancer, 95.17% occurred   

in individuals over 60 years of age, with 43.71% of 
these cases occurring in people aged 80 or over. The 
majority of deaths were of individuals of white color/
race, representing 51.39% of the total, followed by in-
dividuals of brown color/race, with 33.99% and with a 
lower representation in indigenous people. In rela- tion 
to education, 27.38% of records had between 1 and 3 
years of education and 19.47% of deaths occurred in 
individuals who did not have the ability to understand 
and produce texts in accordance with social practices 
that involve reading and writing, which are based on 
language, as they do not have education. In which, the 
lowest proportion was in individuals with 12 years or 
more of schooling, represented by 5.69%. The majority 
of deceased individuals (54.08%) were married, total-
ing 79,277 records and, to a lesser extent, they had an-
other marital status (3.08%), as shown in Table 1.

Source : written by the author, 2023.

Table 1. Epidemiological data on deaths from prostate cancer in Brazil, 
between 2011 – 2020, in people over 30 years of age, in Brazil.

Temporal trend study of the mortality rate from prostate cancer 
(2011 to 2020), by age group, in Brazil



The mortality rate, which presents the linear trend line. 
It is demonstrated in the formula that f(x)= 0.06710x 
– 106.5, a coefficient of determination R²=0.3293 was 
ob- tained.

Figure 1. Prostate cancer mortality rate, by year, per 100,000 
inhabitants among men over 30 years old, between 2011 – 
2020, in Brazil.
                                                Source : written by the author, 2023.

        In 2011, the prostate cancer mortality rate per 
100,000 inhabitants was approxi- mately 28.51, in 2017 
reaching its maximum peak of approximately 29.25 

and reaching approximately 28.41 in the last year 
(2020). The values referring to the annual mortality rate 
are presented in figure 1 and represented in table 2.
      Variations were found in prostate cancer mortality 
rates per 100,000 inhabitants, in different periods and 
in the different age groups analyzed in this study. In the 
younger age group (men aged 30 to 39), rates varied 
approximately from 0.07 (2011) to 0.11 (2015), decreasing 
to 0.08 in 2020. On the other hand, in the younger age 
group more advanced age (over 80 years), the rates 
started at 536.46 (2011) and de- creased to 425.86 in 
2020. Furthermore, the relevant increase in rates starts 
from the age of 60, with a value of 41.10 (2011) and 
35.56 in 2020 in this age group. The ana- lyzes indicated 
a possible increase in mortality rates over 60 years of 
age and plausible stability in younger age groups.
        A similar study was carried out in each age group, 
per year, with the aim of in- vestigating the mortality 
rate from prostate cancer in different age groups. The 
col- lected data was compiled in Table 3 and analyzed 
through Figure 2, which displays dispersion points 
along with their respective linear trend lines. These 
analyzes make it possible to identify possible patterns 
of behavior in the mortality rate in relation to the age 
of individuals, making it possible to understand the re-
lationship between time and number of individuals. It 
can be seen in figure two that the graphic elements of 
the age groups of 30 – 39, 40 – 49 and 50 – 59 years are 
overlapping, as they are close to the x-axis, due to their 
results and the size of the graph.
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Table 2. Prostate cancer mortality rate, per year, among men over 30 years old, between 2011 – 2020, in Brazil.

   Source : written by the author, 2023.
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Source : written by the author, 2023.

 

     An analysis of linear functions was carried out by 
age group, by year. And, with the exception of the ages 
of 50 – 59 years (0.77), 70 – 79 years (0.93) and 80 years 
or more (0.90), low R² values were observed, with low 
significance. Indicating a possi- ble low correlation be-
tween time and mortality rate, as demonstrated in the 
age groups of 30 – 39 years, 40 – 49 years and 60 – 
69 years, where the R² values are compiled in table 4.  
This may suggest that other factors, in addition to time, 
may be influencing prostate cancer mortality in different 
age groups.

Table 3. Prostate cancer mortality rate, per 100,000 inhabitants, per year, by age group, among men over 30 years 
old, between 2011-2020, in Brazil.

Figure 2. Prostate cancer mortality rate, per 100,000 inhabitants, per year, by age group, among men 
over 30 years old, between 2011-2020, in Brazil.

Source : written by the author, 2023.
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DISCUSSION

     It is observed that the number of deaths is higher 
in white men aged 80 or over, with the highest mortali-
ty rate among those who have 1 to 3 years of educa-
tion. Fur- thermore, the majority of victims are married 
men. In 2017, the death rate reached 29.3, the highest 
peak during the years observed. The mortality rate was 
consistently higher in individuals aged 80 and over in 
every year, especially in 2011, with significant increases 
starting at age 60. No significant results were found re-
lated to death from prostate cancer in individuals un-
der 69 years of age.
       In general terms, the articles used as a research 
basis pointed out that prostate cancer mortality in Bra-
zil has demonstrated a trend of stability or reduction 
in recent years. However, this trend may vary depending 
on the age group examined. In partic- ular, among the 
youngest, there is a propensity for stability, in contrast 
to the more advanced age groups, from the sixth de-
cade of life onwards. These results emphasize the im-
portance of carrying out preventive screenings and on-
going monitoring, espe- cially in older men, to enable 
early detection and effective treatment of prostate 
cancer.
       There was a reduction in the death rate from pros-
tate cancer in all age groups. However, the incidence of 
prostate cancer remains high among men aged 70 and 
over, with a mortality rate 14 times higher than that
of men under 60. This suggests that the reduction in 
mortality can be attributed to early diagnosis and im-
proved treatment.
      The current study confirms the findings of Luizaga et 
al. In 2020 and by Brito and Weller in 2022 8 , highlight
ing that the majority of deaths occur among men aged
70-79 and 80 years or older compared to other age 
groups. This provision was at- tributed to the lack of access 
to treatments and the aging of the population, as well 
as the consequences of socioeconomic inequalities in 
Brazil, highlighting the importance of public policies 
that address socioeconomic inequalities and promote 

equitable ac- cess to health services throughout the 
country, especially in relation to CaP.
     The need for actions that promote awareness about 
the disease among low- income and low-education 
populations is highlighted. It was pointed out that pa-
tients’ quality of life is also an important indicator to 
be considered and that adequate and individualized 
treatment can contribute in this aspect.
       In this context, analyzes suggest that mortality related 
to prostate cancer in Bra- zil is decreasing, although 
this trend varies according to age, race and level of 
educa- tion. Therefore, carrying out early diagnoses, 
followed by personalized and appropriate treatments, 
can lead to a reduction in the mortality rate, resulting 
in a better quality of life for patients and fewer deaths.
    This study, however, faces significant challenges. De-
pendence on data from the Mortality Information Sys-
tem (SIM/MS/DATASUS) can result in underreporting 
and inaccuracies, compromising the accuracy of con-
clusions. Exclusion of cases with me- tastases may limit 
comprehensive understanding of the impact of pros-
tate cancer, as the presence of metastases is a crucial 
variable in disease progression. Furthermore, restricting 
data collection to the period from 2011 to 2020 may not 
capture recent changes in health policies and techno-
logical advances, directly impacting the study results.

CONCLUSION
 
      The study evaluated prostate cancer mortality rates 
in Brazil between the years 2011 – 2020. The analysis 
showed a downward trend in prostate cancer mortality 
in Brazil in recent years, but with a significant increase 
after the age of 60, with a stabili- zation in the popu-
lation aged 30 – 59 years. The importance of public 
policies that address socioeconomic inequalities and 
promote equitable access to health services throughout 
the country is highlighted, especially in relation to pros-
tate cancer, in addi- tion to raising male awareness 
about the importance of promotion, prevention and 
early diagnosis of the disease.

Table 4. R 2 values for Linear Trend of prostate cancer mortality rate, per 100,000 inhabitants, per year, among men 
over 30 years old, between 2011 – 2020, in Brazil.

Source : written by the author, 2023.
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