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Abstract 

Introduction: Endovascular treatment of abdominal aortic aneurysms (EVAR) has emerged as an innovative 

therapeutic alternative with significant growth potential. Despite its advantages, factors such as costs, short- and 

long-term benefits and patient characteristics are still being analyzed and make it difficult to increase the number of 

these procedures when compared to the traditional open technique.  

Objectives: To describe the statistical behavior of endovascular treatment for AAA repair over the last 21 years in 

Brazil. 

Materials and Methods: Retrospective and descriptive study of data available in the DataSUS database, where 

variables relating to the number of hospitalizations, number of deaths, average length of stay and hospital and 

professional costs were analyzed.  

Results: Among the 1,618 hospitalizations for endovascular treatment of abdominal aortic aneurysms in Brazil 

between 2002 and 2023, 680 occurred in the South region, followed by the Southeast region with 674 

hospitalizations. The mortality rate was 7.94% in this period and the number of deaths was 130. The highest number 

of deaths was recorded in the Southeast, while the highest mortality rates were in the North and Midwest, 66.67 and 

47, respectively.  

Discussion: The results showed regional inequalities and the influence of socio-economic indices on access to 

healthcare in Brazil, so that the more economically developed regions showed better results in terms of 

hospitalizations and mortality.  

Conclu 

sion: Although the study has limitations, it showed a growing trend in the use of EVAR in Brazil, with the South 

and Southeast regions having better results in terms of hospitalizations and mortality, while the North and Midwest 

regions had lower hospitalization rates and higher mortality rates, pointing to underreporting and limited access to 

advanced treatments. 
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Introduction 

The infrarenal abdominal aortic aneurysm (AAA) is a growing pathology in 

Brazil due to the aging of the population1 and is, in most cases, 

asymptomatic until it ruptures, leading to unexpected death in around 65% 

of patients2. This disease can be treated by clinical management and by 

surgery, which is essentially characterized by two techniques: open and 

endovascular. Open surgery, characterized by a long hospital stay, may 

require blood transfusions, and perioperative mortality is considerable 

(4.7%). Until the 1990s, it was the only form of treatment available3. 

Endovascular treatment for abdominal aortic aneurysm repair has emerged 

as an innovative therapeutic alternative with significant growth potential. 
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Endovascular treatment for infrarenal abdominal aortic aneurysm (EVAR) is 

a minimally invasive approach. It involves an endoprosthesis that is 

expanded, providing structural support to the aortic wall and excluding the 

aneurysm from blood circulation12. 

This method generally results in faster recovery, less post-operative pain and 

shorter hospital stays compared to traditional open surgery. As of 2017, 

EVAR was prioritized in the Brazilian Guideline for the Treatment of 

Abdominal Aortic Aneurysm due to lower rates of rupture, length of hospital 

stays, complications and short-term perioperative mortality, but there are still 

concerns about ruptures and doubts about the long-term benefit4. However, 

despite the fact that endovascular treatment rates have increased over the last 

three decades, the open technique is still used in Brazil. Nevertheless, 

endovascular treatment has high rates of reintervention5,6 and medium and 

long-term mortality7. 

From an international perspective, the perioperative mortality rate is 1.6%, 

with rates in randomized studies such as EVAR I, DREAM and OVER 

ranging from 0.5% to 1.6%9. However, a meta-analysis showed a loss of 

survival advantage after 2 years of follow-up10. One of the studies analyzed, 

which followed patients undergoing both techniques for 15 years, found that 

the survival rate was higher in the group that underwent open surgery, while 

the long-term mortality rate with EVAR was 5 times higher9. In the Brazilian 

context, a study carried out in 2009 showed an annual mortality rate of 7.8% 

in patients undergoing endovascular treatment3. 

Factors such as length of stay and financial costs related to the endovascular 

technique are considered relevant to understanding the use of the technique 

in Brazil. Studies have shown that EVAR is characterized by an average 

hospital stay of 5 days, less blood loss and need for mechanical ventilation 

and fewer post-operative complications13,14,15, associated with an average 

cost of $ 9,000, which is 436% more expensive than the open method. 

Endoprostheses and adjuvant materials were identified as the main factor 

responsible for the increase in costs11. In addition, the need for 

reintervention can cause a substantial increase in financial expenses10. 

It is also important to highlight the epidemiological profile of AAA in Brazil, 

which is facing an increase in cases due to population aging.16 A Brazilian 

study identified 65% of cases in men17, with a higher mortality rate between 

the ages of 65 and 80 and 2 to 3 times more cases in white men than in 

Hispanic, Asian and black men18. 

On the other hand, despite the higher incidence of AAA in men, the risk of 

rupture is 4 times higher in women19 with mortality predominantly above 

the age of 8020 and incidence mainly after the menopause due to the drop in 

endogenous estrogen, a hormone that some studies suggest influences 

protection against abdominal aortic aneurysms21, which corroborates the 

higher prevalence in men. 

To date, there is still controversy about the indication of EVAR due to the 

risks, given the lack of level A evidence and its indication being based 

essentially on non- inferiority in relation to open surgery8. 

This study describes the panorama of AAA in Brazil, taking into account 

data from the DataSUS system, exploring its use over the years, regional 

distribution, mortality rates and public spending on the procedure. 

Materials and Methods 

This is an observational, retrospective and descriptive study of secondary 

data extracted from the Hospital Information System of the Unified Health 

System (SIH/SUS), available in the Data SUS database, referring to 

hospitalized patients diagnosed with AAA in Brazil, from the years 2002 to 

2023, by place of residence. Due to platform limitations, the data for the 

years 2002 to 2007 were computed by year of processing, while those for the 

years 2008 to 2023 were computed by year of care. 

Data was collected on hospital admissions during the period in question, 

taking into account the following variables: number of admissions; 

hospitalization coefficients; mortality rate; number of deaths; total days of 

hospitalization; average number of days of hospital stay per hospitalization 

and amounts spent associated with EVAR. These variables were analyzed 

according to their distribution among the Brazilian demographic regions 

(North, Northeast, Midwest, Southeast and South) and their temporal 

dispositions, between 2002 and 2023. 

The data obtained was then processed using Microsoft Excel software to 

create tables and graphs. This information can be checked via the TabNet 

portal, at the following access link: https://datasus.saude.gov.br/. 

To calculate the hospitalization coefficient, the number of hospitalizations 

was divided by the resident population in the respective year and region and 

multiplied by 100,000. The data on the resident population was taken from 

the demographic and socio- economic indicators in the "Study of Population 

Estimates by Municipality, Sex and Age-2000-2021", available on the Data 

Sus database. 

In order to analyze the amounts spent on the EVAR procedure, as well as its 

distribution among hospital services and professionals, all the data was 

converted into dollars, which were quoted on 26/03/2024 (R$4.99). The 

source used was the Central Bank of Brazil. This information can be found 

at the following link: https://www.bcb.gov.br/. 

As it is a public data source, authorization from the Ethics Committee was 

not required. 

Results 

Between 2002 and 2023, there were 1,618 hospitalizations recorded for 

EVAR. During the 21 years, an upward trend in the number of 

hospitalizations was observed. The mortality rate related to this treatment in 

Brazil was 7.94% and there was an oscillating pattern during this period. 

(Table 1) 

It was observed that the South had the highest number of hospitalizations, 

totaling 680 (41.92%), followed by the Southeast and Northeast, 41.55% and 

10.11%, respectively. At the same time, when calculating the hospitalization 

coefficient per 100,000 inhabitants, between 2002 and 2021, the South 

region also leads significantly among the other regions with a total of 0.115, 

so that it has a value that represents more than 3 times that associated with 

the Southeast region (second highest hospitalization coefficient) and more 

than 6 times that of the Midwest region (third highest hospitalization 

coefficient). (Table 1) 

In the years between 2002 and 2023, 130 EVAR-related deaths were 

recorded. Approximately half of this number is concentrated in the Southeast 

(48.46%). This is followed by the South with a record of 49 deaths (37.69%), 

the Northeast with 10 (7.6%), the Midwest with 6 (4.6%) and the North with 

2 (1.5%) (Table 1). 

It was noted that the highest mortality rate was in the North (66.67). 

However, there was only one year in which both death (2 deaths in 2017) 

and mortality data were recorded in the region. The Central-West region, in 

second place as the region with the highest mortality rate for the procedure 

(47.00), like the North, had an underreporting of deaths (only 5 of the 21 

years analyzed). The mortality rates for the other regions did not exceed 

15.16. (Table 1) 

The average length of stay was 8.49 days, with a downward trend over this 

period, with the highest average length of stay in the North with 20.06 days, 

followed by the Midwest with 11.88 days (Table 1). 
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Table 1. Regional distribution of the statistical behavior of hospitalization for endovascular repair of abdominal aortic aneurysms between 2002 

and 2023, in Brazil 

The total cost from 2002 to 2023 was U$4,258,901.13, with the South region 

responsible for 42.8% of this amount, followed by the Southeast with 41.6%.  

There was a clear upward trend in the total amount spent over time, with a 

significant increase between the years 2021 and 2022 (78.5% increase) 

(Table 1); (Graph 1) 

 

Graphic 1 

The average cost per hospitalization in the five Brazilian regions from 2002 

to 2023 was U$2,679.83, with little variation between 2004 and 2021, with 

the biggest increases in 2004 and 2022, 42% and 26% respectively. In a 

comparative analysis, the Center-West and North regions differed most from 

the other regions (Table 1); (Graph 2). Taking into account the time frame of 

the average costs per hospitalization, the overall picture shows an increase 

in the average cost per hospitalization when comparing 2007 and 2023 of U$ 

1,014.56 (42.5%), with a significant difference between the North region and   

the other regions, which showed an increase of 13%, unlike the other regions, 

which showed an increase of between 39-54% (Table 1); (Graph 2). 

Furthermore, there was a low average cost in the Center-West region in 2007, 

2008 and 2010, with a drop of around 80% compared to the previous year, 

in a disproportionate scenario compared to the other regions (Graph 2). 

It can be said that, as with the analysis of the number of deaths and the 

mortality rate, the North was the region with the most underreported data (a 

total of 5 years without any record of the average cost per hospitalization). 

(Graph 2) 
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Graphic 2 

The distribution of the costs involved in EVAR from 2002 to 2007 and from 

2008 to 2023 between hospital services, professionals and other additional 

materials/services was evaluated. There was a discrepant distribution 

between these services between the periods, so that between 2002 and 2007 

the additional values were responsible for 85% of the costs, followed by 

hospital services with 11% of the costs. Among the additional costs, 92% 

were related to the value of prostheses, totaling 78% of the total costs 

between 2002 and 2007. Between 2008 and 2023, the additional costs were 

not broken down in DATASUS and hospital services accounted for 93% of 

the total (Graphs 3 and 4). 

 
Graphic 3 

  

Graphic 4 
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The distribution of spending on hospital services analyzed by region follows 

a similar trend to that of total costs. In addition, the graph showed a similarity 

to that of total costs with the sharp increase in 2022 of 77.7% compared to 

2021. (Graph 5). In addition, a significant increase of 1,167% in the costs of  

hospital services was noticeable between 2007 and 2008, the year in which 

the additional values were no longer specified in the database used, as well 

as a slight oscillation in hospital costs until 2021, when they increased by 

77.8% in 2022. (Graph 5) 

 

Graphic 5 

As for professional services, they accounted for 3% of total costs between 

2002 and 2007 and 7% between 2008 and 2023 (Graphs 3 and 4). The 

upward trend in professional services costs converges with the graph of total 

costs and hospital services. This shows a considerable increase of 56.8% in 

2008 compared to 2007, and another sharp increase of 88.6% in 2022 

compared to 2021. (Graph 6) 

 

Graphic 6 

Between 2002 and 2007, the total value is divided by DataSus into 8 

variables: hospital services value, professional services value, 

prosthesis/orthotics value, companion value, blood value, SADT value, 

SADT value without apportionment and obstetric analgesia value, which in 

Graph 3 have been condensed as additional values. Thus, from 2002 to 2007,  

the values for these variables added up to a total of $431,987.64, 

corresponding to 85% of the total cost of EVAR hospitalizations (Graph 3). 

It is notable that prostheses accounted for $412,903.92, 96% of the additional 

costs from 2002 to 2007, followed by SADT costs with $10,573.66 (2%). 

From 2008 onwards, these variables ceased to exist and the costs were 

divided up into hospital and professional services only (Graph 7). 
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Graphic 7 

Discussion 

The data obtained on EVAR in Brazil between 2002 and 2023 reveals 

important trends and regional patterns that deserve in-depth analysis. The 

growing trend in the number of hospitalizations suggests an increase in the 

adoption of the EVAR technique, as it is less invasive compared to traditional 

open surgery. The literature supports this observation, highlighting that 

EVAR has become a preferred choice due to its lower complication rate and 

shorter recovery time, but the risk of rupture remains a postoperative concern 

and the long-term survival rate is an advantage only among young 

patients3,4,22. 

The data varied during the years of the Covid-19 pandemic, with a decrease 

in hospitalizations in 2020 and maintenance in 2021, followed by an increase 

in hospitalizations in 2022 and maintenance in 2023. These results reflect a 

possible influence of the Covid-19 pandemic, which peaked in 2020 and 

2021, a period marked by an overload of the Unified Health System (SUS), 

and consequent impairment of screening tests, underdiagnosis and a decrease 

in abdominal aortic aneurysm treatments. The increase in hospitalizations for 

the procedure in 2022, the year in which the country's health situation returns 

to normal, reinforces the relationship between the fall in the number of 

hospitalizations for aortic aneurysm repair and the Covid-19 pandemic. 

According to the literature, there is a downward trend in the number of deaths 

caused by AAA in Brazil, due to reduced exposure to risk factors, greater 

use of cardioprotective and antihypertensive drugs, greater availability of 

diagnostic imaging and greater availability of innovative and minimally 

invasive endovascular treatment.23 However, when taking into account the 

number of deaths resulting from the pathology correction procedure, an 

oscillating and growing pattern was noted in the years analyzed, given the 

significant increase in hospitalizations for endovascular treatment of AAA 

in the period. Around half of this number is concentrated in the Southeast 

(48.46%), which can be explained by the significant proportion of Brazilians 

who live in this region, and in the South (37.69), which is justified by the 

greater number of patients who have undergone this procedure, due to 

economic and social advances in this region, thus facilitating the diagnosis, 

treatment and notification of AAA. 

The mortality rate observed in Brazil was 7.94%, which is in line with 

international studies, which report mortality rates varying between 1% and 

10%, depending on the complexity of the cases and the experience of the 

medical centers24. Although the South, Southeast and Northeast had the 

highest number of hospitalizations, it was the other regions, the North and 

Midwest, which led this variable, with a mortality rate of 66.67 and 47.00, 

respectively. This rate is very divergent in Brazil as a whole. However, it is 

worth noting that both have significant underreporting, which hinders a more 

precise and detailed analysis of these regions. Furthermore, the oscillation in 

the mortality rate of EVAR in Brazil over the period studied may reflect 

variations in the quality of health care, technological advances and 

accumulated clinical experience. 

The average length of stay in this study differed from that found in the 

literature, since the average for EVAR is 5 days3,15, 69.8% less time than 

that found in the country's records. In addition, this percentage becomes 

much higher and closer to the average length of stay for the open technique15 

when evaluating the North and Central-West regions, which have the highest 

average lengths of stay, possibly due to the worsening of cases because of 

the difficulty in accessing health care and the compromise of post- operative 

rest with the return home due to the territorial extension. 

Regional analysis reveals a significant disparity in the distribution of 

hospitalizations. The southern region of Brazil, with 680 hospitalizations 

(41.92%), stands out significantly. This finding is corroborated by the 

hospitalization coefficient, which is substantially higher in the South (0.115 

per 100,000 inhabitants) compared to other regions. This predominance can 

be attributed to various factors, including a greater concentration of centers 

specializing in EVAR and greater availability of medical resources.25 

The Southeast, although close in terms of the absolute number of 

hospitalizations, has a significantly lower hospitalization coefficient. This 

may indicate a larger population with better access to preventive care, 

resulting in a lower proportional need for emergency interventions. The 

Northeast region, on the other hand, has a much lower hospitalization 

coefficient, suggesting possible barriers to accessing advanced treatment, 

such as inadequate medical infrastructure and socioeconomic inequalities26. 

These regional disparities are consistent with the literature on health 

inequalities in Brazil, where more economically developed regions tend to 

have better access to advanced medical treatment27. The higher 

concentration of hospitalizations and the higher hospitalization coefficient in 

the South region may also reflect more effective regional health policies in 

the detection and treatment of abdominal aortic aneurysms. 

In terms of total costs, the South region's lead reflects the higher number of 

hospitalizations for EVAR. In the national scenario, the overall increase of 

78.5% in 2022 compared to the previous year can be explained by the 

increase in the number of cases and the average cost per hospitalization 

compared to the previous year. Although the average cost has fallen 

occasionally, overall, there have been no significant differences over the 

years analyzed, unlike the distribution of the costs involved in EVAR. 

Regarding additional costs, between 2002 and 2007, the values of materials 

and/or exams, as well as the costs of hospital services and professionals are 

detailed in DataSUS. Additional costs relating to materials and/or exams 

accounted for 85% of the total, with 78% corresponding to the value of 

prostheses, data that corroborates what has been reported in the literature, 

since they accounted for most of the cost of EVAR and are the main factor 
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responsible for the high cost of endovascular treatment when compared to 

the open technique11. 

On the other hand, in 2008, there was an increase of 1,167% in the cost of 

hospital services and 156% in the cost of professional services, maintaining 

the average absolute values until 2023. This information, when coupled with 

the fact that since 2008 data on the cost of materials and/or exams - including 

the value of prostheses - has not been described in DataSUS, suggests a 

change in the criteria for distributing and categorizing costs, including the 

cost of prostheses and other materials and/or services as hospital and/or 

professional. 

The data indicates a growing trend in the use of the EVAR technique in 

Brazil, reflecting greater adoption due to its benefits, such as less 

invasiveness and shorter recovery time. Analysis over the years shows an 

interruption in the trend during the Covid-19 pandemic, with a subsequent 

recovery in hospitalizations as the Brazilian public health situation 

normalized. 

Mortality associated with EVAR in Brazil is in line with international 

standards, despite regional variations. This suggests that the technique is 

effective, but there are still caveats about cost-effectiveness, patient profiles 

in terms of age, risk factors and anatomical variations, as well as facing 

challenges in terms of access and equity in healthcare. 

The regional disparities revealed by the data highlight the need for health 

policies that address these inequalities. Regions like the South and Southeast, 

which have greater access to medical resources and specialized centers, show 

better results in terms of hospitalizations and mortality. On the other hand, 

regions like the North and Midwest, with lower hospitalization rates and 

higher mortality rates, point to underreporting and limited access to advanced 

treatments. 

Future studies should focus on investigating the specific factors that 

contribute to these disparities and evaluate interventions that can guarantee 

more equitable access to highly complex treatments throughout Brazil. 

This study has limitations, as it relies on secondary data from the SUS 

Hospital Information System (SIH/SUS), which can result in underreporting 

or inconsistencies in the records, especially in regions with less health 

infrastructure, such as the North and Midwest, as well as the absence of data, 

which limited the analysis to the last 21 years in Brazil and prevented the 

comparative study of age group, gender and color/race. In addition, the data 

on EVAR was not distinguished from endovascular treatment for abdominal 

aortic dissection as well as aneurysm or dissection of the iliac arteries, 

particularly the common iliac arteries, which can be treated in the same way 

as an AAA. In the period from 2004 to 2023, the type of prosthesis used was 

not specified for the data from 2004 to 2007, nor was there a distinction 

between AAA or iliac artery aneurysm/dissection for the data from 2002 and 

2003. In addition, the registry is restricted to public services provided 

through the SUS or those affiliated with it, without considering private 

services that are not affiliated, and the analysis does not take into account 

external factors that may influence hospital costs, such as changes in health 

policies and economic variations. Although it is possible to outline the 

panorama shown in the study, these limitations must be taken into account. 
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