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INTRODUCTION

Abdominal wall hernias are pathologies widely observed in 
clinical practice(1,2). It is estimated that the incidence in Brazil is 
around 290 thousand cases per year, with 54% found in the inguinal 
region(3). Most of the time, hernias occur due to the weakening of 
the abdominal wall. Nonetheless, there is also an association with 
congenital anomalies, hereditary defects in collagen synthesis or 
renewal, and increased intra-abdominal pressure(4). Also, a signifi-
cant number of hernias (between 10 and 15%) occur in the healing 
area of any type of previous open abdominal surgery - identified as 
incisional hernias(5). Risk factors such as smoking, type II diabetes 
mellitus, obesity, chronic obstructive pulmonary disease, cirrhosis, 
and prostatic diseases can have a negative impact, increasing the 
chance of postoperative complications and recurrences(6-8). Most 
of  the time, surgical correction is carried out in an elective and 
programmed way. However, the occurrence of incarceration and 
strangulation of  the hernia content requires urgent correction, 
with significantly associated morbidity. In the last decades, there 
have been surgical advances in various techniques and the spread 
of the use of  inorganic meshes, which has considerably reduced 
rate of recurrences(9). Recently, the introduction of techniques by 
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laparoscopy increased the therapeutic arsenal and raised questions 
about the best technique to be applied, considering the possibility of 
reducing postoperative pain, a lower rate of surgical complications, 
and early return to usual activities(10,11). Thus, the impact of these 
pathologies in terms of physical suffering, the number of workdays 
lost, disabilities, and costs for a public health system is highly rel-
evant. The objective of this work is to evaluate the frequencies of 
open vs laparoscopic hernia repair surgeries in Brazil, in all states, 
and also in their macroregions between the years 2008 and 2018, 
to descriptively analyze the rates of urgent and elective surgeries, 
mortality, costs, and the impact of training in laparoscopic surgery 
on the public health system. 

METHODS

A cross-sectional study was carried out with an analysis of 
prevalence between January 2008 and December 2018. The data 
were extracted from DATASUS (Brazilian public health registry 
database)(12). The associated hospitals that are part of the Unified 
Health System (SUS) issue a Hospitalization Authorization, which 
identifies the procedure performed, the proposed treatment, and 
the payment that will be made later by the government to the af-
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filiated Institutions. The data are related to open and laparoscopic 
inguinocrural, umbilical, epigastric, and incisional hernias. A suba-
nalysis of strangulated hernioplasties, with and without intestinal 
resection, was included in the study.

The comparison of  unpaired categorical variables, such as 
mortality rates, was performed using Pearson’s chi-square test. The 
bivariate correlation between the analyzed year and the number 
of hernioplasties was performed using Pearson’s correlation coef-
ficient. Statistical analyzes were carried out with the PEPI software 
for Windows, version 11.65, and IBM SPSS Statistics, version 22.0.

RESULTS

Two million nine hundred thirty-four thousand seven hundred 
sixty (2,934,760) hernias were reported by the system over 11 years, 
an average of 266,796 per year. Of these, 53.9% were inguinal her-
nias. The rest, 46.1%, included the other hernias. The distribution 
of these notifications, along with the characteristics of gender, age 
group, and ethnicity, are shown in TABLE 1.

TABLE 1. Notification of hernias in Brazil between 2008 and 2018. 
Demographic characteristics.

Inguinal hernia
(n=1,581,303)

Other hernias
(n=1,353,457)

Gender
Male 1,314,620 (83.1%) 658,684 (48.7%)

Female 266,683 (16.9%) 694,773 (51.3%)

Age 
group

Under 1 year 57,370 (3.6%) 16,222 (1.2%)

1 to 4 years 132,330 (8.4%) 117,842 (8.7%)

5 to 14 years 141,600 (9.0%) 137,870 (10.2%)

15 to 19 years 
old 34,581 (2.2%) 26,983 (2.0%)

20 to 59 years 
old 777,287 (49.1%) 822,975 (60.8%)

60 years or 
older 438,135 (27.7%) 231,565 (17.1%)

Ethnicity

White 518,251 (32.8%) 407,368 (30.1%)

Brown 520,509 (32.9%) 466,865 (34.5%)

Black 44,582 (2.8%) 44,566 (3.3%)

Yellow 14,532 (0.9%) 14,300 (1.0%)

Indigenous 1,450 (0.1%) 1,315 (0.1%)

No 
information 481,979 (30.5%) 419,043 (31.0%)

 
 

 

 
Hernioplasty Elective Urgent TOTAL %* 

Epigastric 169,328 46,771 216,099 8% 
   Open 168,899 46,548 215,447 7.97% 
   VLP 429 223 652 0.03% 
Incisional 182,722 54,094 236,816 8.9% 
Inguinal 1,162,683 330,648 1,493,331 55.9% 
   Open 1,156,416 327,705 1,484,121 55.5% 
   VLP 6,267 2,943 9,210 0.4% 
Umbilical 560,307 125,654 685,961 25.7% 
   Open 557,159 123,755 680,914 25.5% 
   VLP 3,148 1,899 5,047 0.2% 
Other - 39,140 39,140 1.5% 
TOTAL 2,075,040 596,307 2,671,347 100% 
FIGURE 1. Hernioplasties performed in the Brazilian Unified Health System in the 2008-
2018 period. The percentages refer to the total number of hernioplasties performed in the 
period evaluated. 
Between 2008 and 2018, the average number of urgent surgeries was 22.3%, distributed as 
follows: 21.6% of epigastric hernioplasties, 22.8% of incisional hernioplasties, 22.1% of 
inguinal hernioplasties, and 18.3% of umbilical hernioplasties. 
 

  

In the referred period, 2,671,347 hernioplasties were carried 
out, an average of 242,850 surgeries per year, of which 2,656,438 
(99.4%) were open and 14,909 (0.6%) were laparoscopic. The dis-
tribution by type of hernioplasty, surgical technique (whether open 
or laparoscopic), urgent or elective repair, and the frequencies in 
relation to the total is shown in FIGURE 1. It was observed that 
the total number of urgent surgeries was 596,307, an average of 
22.3%, while elective hernioplasties corresponded to 77.7% of the 
total, with 2,075,040 procedures in the period. When analyzing 
only videolaparoscopic surgeries (VLP), the percentage of urgent 
surgeries was 34%, with a predominance of inguinal hernioplasty, 
with 58% of cases. 

The analysis of  hernioplasties year by year in the period 
evaluated is shown in FIGURE 2. Pearson’s correlation test was 
performed to determine the association of the year analyzed with 
the number of hernioplasties performed, observing a trend towards 
an increase in VLP inguinal hernioplasties each year, with a mod-
erately positive correlation (r=0.62, P=0.042). At the same time, 
there was no significant change in the number of  umbilical and 
epigastric VLP hernioplasties in the period (r=0.06, P=0.846 and 
r=0.09, P=0.77, respectively). The test showed a strong negative 
correlation between the period analyzed and the number of ingui-
nal and open epigastric hernioplasties, with a significant reduction 
in the number of procedures over time (r= -0.79, P<0.01 and r = 
-0.76, P=0.01, respectively). Open umbilical hernioplasty, on the 
other hand, showed a significant increase over the period analyzed 
(r=0.70, P=0.016).

As for the regional distribution, most hernioplasties were 
performed in the Southeast (37.5%), followed by the Northeast 
(33.4%) and South (15.1%). The North and Center-West regions 
were responsible for only 7.7% and 6.1% of the procedures per-
formed in the period, respectively. The distribution, according 
to the population of  each federative unit and Brazilian region, 
on the scale per 100,000 inhabitants, shows a different scenario, 
represented in FIGURE 3.

There were 3,845 deaths in the period evaluated, 31 of which 
were in hospitalizations for laparoscopic hernioplasty. When 
mortality rates between open and videolaparoscopic hernioplas-
ties were compared, there was a significant increase in mortality 
in the laparoscopic repair technique for epigastric and umbilical 
hernias, with rates of  0.61% vs 0.13% and 0.26% vs 0.09%, re-

FIGURE 1. Hernioplasties performed in the Brazilian Unified Health Sys-
tem in the 2008-2018 period. The percentages refer to the total number of 
hernioplasties performed in the period evaluated. Between 2008 and 2018, 
the average number of urgent surgeries was 22.3%, distributed as follows: 
21.6% of epigastric hernioplasties, 22.8% of incisional hernioplasties, 
22.1% of inguinal hernioplasties, and 18.3% of umbilical hernioplasties.
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FIGURE 2. Hernioplasties in the SUS from 2008-2018. The dotted lines represent the trend of evolution of the number of hernioplasties in the analyzed 
period. A) Videolaparoscopic hernioplasties in SUS from 2008-2018. An average of 837 VLP inguinal hernioplasties (ranging from 650-1,085), 459 
(395-525) VLP umbilical hernioplasties, and 59 (50-77) VLP epigastric hernioplasties were performed annually. B) Open hernioplasties in SUS from 
2008-2018. On average, 134,933 (122,266-153,266) open inguinal hernioplasties, 61,863 (56,338-73,660) open umbilical hernioplasties, and 19,587 
(16,0806-22,168) open epigastric hernioplasties were performed annually. 

FIGURE 3. Geographic distribution of hernioplasties performed in 2018 in Brazil, by federative unit, per 100,000 inhabitants. OH: open hernioplasties; 
VH: videolaparoscopic hernioplasties; OE: open epigastric; VE: videolaparoscopic epigastric; OU: open umbilical; VU: videolaparoscopic umbilical; 
OI: open inguinal; VI: videolaparoscopic inguinal.

spectively (P=0.001 and P<0.001). The difference also occurred 
in inguinal hernias, although more discreetly (0.15% vs 0.09%, 
P=0.04). When the urgent and elective procedures were stratified, 
there was a significant difference in mortality between open and 
laparoscopic techniques in urgent epigastric hernioplasties and elec-
tive inguinal hernioplasties, as shown in FIGURE 4. Strangulated 
hernias showed a significant increase in mortality in cases involving 
intestinal resection compared to hernioplasties without intestinal 
resection (4.63% vs 1.41%, P<0.001).

Regarding the cost of  hospitalizations, open hernioplasties 

presented an average transfer of R$ 552.65 per hospitalization. VLP 
hernioplasties, on the other hand, presented an average transfer of 
R$ 430.33 in the same period. One of the justifications for the cost 
disparity is the difference in transfer to hospitals according to the 
procedure performed(13). According to the SUS table, the transfer 
for VLP epigastric hernioplasty is 35% lower than that of  open 
epigastric hernia repair (difference of approximately R$ 200.00). 
The transfer for VLP inguinal hernioplasty and VLP umbilical 
hernia is 15 to 17% lower than the corresponding open procedures 
(difference of R$ 68.60 and R$ 74.33, respectively).
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notifications, 54.5%, and 22.8%, respectively. It contrasts with data 
from other population bases, in which there is usually a bimodal 
distribution pattern, with predominance in early childhood and the 
older population(17,19). Caucasian individuals and browns predomi-
nated in the study, making up around 65% of all reported hernias, 
but with a high percentage of underreporting. 

As a whole, it was demonstrated that in 11 consecutive years 
of observation, open surgeries of inguinal hernias showed a down-
ward curve, with a decrease of approximately 19% in the number 
of inguinal hernioplasties between 2008 and 2017, with recovery 
only in the last year. The annual rate of inguinal hernioplasty was 
64.6 per 100,000 inhabitants. In regions such as Northern Italy, 
this ratio is 340 per 100,000 inhabitants(18), a ratio of 5 to 1 in rela-
tion to Brazil. When compared to other reference countries, such 
as Denmark, which is the only country with compulsory hernia 
registration, and corrected by the population, we observe that for 
every 100 inguinal hernia repairs in that country, Brazil performs 
39(19). However, when compared to South Korea, the Asian country 
performs a slightly larger number each year (100 vs 95.2)(17). Open 
epigastric hernioplasties also show a tendency to decrease in the 
period, in contrast to open umbilical hernioplasties, which showed 
a progressive annual increase, more pronounced in the last year 
evaluated (18%).

Laparoscopic surgeries to correct inguinal hernia showed os-
cillation in the first half  of the period, with a tendency for slight 
growth in the last four years of the series. The other laparoscopic 
hernioplasties showed oscillations and were performed in a much 
lower number, showing that they are restricted to a smaller number 
of  centers. The reduction in the number of  open surgeries was 

 
  

 
FIGURE 4. Mortality rates according to the type of hernioplasty and the character of the 
procedure between 2008 and 2018.  
There was a significant difference between urgent and elective hernioplasties+ (0.51% 
vs 0.04%, P<0.001), urgent open and laparoscopic epigastric hernioplasties# (1.79% vs 
0.46%, P=0.003), and elective open and videolaparoscopic inguinal hernioplasties* 
(0.08% vs 0.03%, P=0.016).  
 

FIGURE 4. Mortality rates according to the type of hernioplasty and the 
character of the procedure between 2008 and 2018.  There was a significant 
difference between urgent and elective hernioplasties+ (0.51% vs 0.04%, 
P<0.001), urgent open and laparoscopic epigastric hernioplasties# (1.79% 
vs 0.46%, P=0.003), and elective open and videolaparoscopic inguinal 
hernioplasties* (0.08% vs 0.03%, P=0.016).

FIGURE 5. Association between laparoscopic hernioplasty and the number 
of digestive surgeons in 2018 by Brazilian region. * Percentages refer to 
the total number of hernioplasties performed in the evaluated period.  
A) Distribution of digestive surgeons in Brazilian regions and the 
percentage of laparoscopic surgeries performed in 2018. B) Number 
of laparoscopic hernioplasties and digestive surgeons per 100,000 
inhabitants, in 2018, by region. 

A

B

The association between laparoscopic hernioplasty performed 
in each Brazilian region and the number of digestive surgeons in 
2018 is shown in FIGURE 5.

DISCUSSION

Hernias are considered preventable causes of death. According 
to some population studies, it is estimated that the prevalence of 
hernias in the population is in the range of 5–10%(14). Apparently, 
the risk of a patient having an inguinal or femoral hernia during 
life is around 25% for men and 3% for women(15,16). There is no 
consensus on the best surgical treatment for abdominal hernias. 
Surgical management has evolved over time, and studies have shown 
comparable results between laparoscopic and open techniques. 
However, it is common sense that minimally invasive surgery has 
advantages with regard to managing postoperative pain and return-
ing to activities more quickly(10,11,17). Some authors suggest that 
inguinal hernioplasty could be an indicator of the surgical quality 
offered by different institutions and countries, thus establishing a 
scientific basis for the critical evaluation of the procedure and the 
improvement of health systems(18).

This study is the first to report hernia surgeries with population 
data from the Brazilian public health system. The recording of such 
data involves significant effort and costs. Although the data do not 
present in-depth clinical characteristics of the patients, some indica-
tors could be extracted with detailed information and reliability, 
which is crucial to evaluate clinical results. This is a recurring prob-
lem in many countries, which is why there is a scarcity of studies 
worldwide that evaluate the methods and results of the treatment 
of abdominal hernias on a large scale(18,19). To our knowledge, this 
is the study that evaluates the most significant number of patients 
in the most prolonged period, correlating the data with mortality, 
surgical techniques, and training of surgeons.

Our series demonstrated the predominance of males in inguinal 
hernias, similar to those found in other large-scale studies(20). In 
the other hernias, the distribution showed a slight predominance 
of females. It was observed that the age groups of the economi-
cally active population (20 to 59 years old) and the elderly (>60 
years old) accounted for a high percentage of the total number of 
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not related to a compensatory increase in laparoscopic surgeries. 
Thus, the data demonstrate that there was a movement towards a 
progressive reduction in the number of surgeries. This impound-
ment puts pressure on the system and can have direct and indirect 
consequences since it allows an increase in the number of  com-
plications that require urgent surgical correction, which, in turn, 
determines increased costs, morbidity and mortality, physical and 
psychological suffering, and days off  work. In a country with con-
tinental dimensions like Brazil, there is a dilution of these effects, 
but the impact should be an alert to health managers. It was found 
that the proportion of urgent surgeries in comparison to the total 
surgeries performed reached a significant value. Inguinal hernias, 
which represent the largest number, reached 22.1%. Compared to 
other population studies, such as Sweden, the number of emergency 
surgeries in Brazil is almost four times higher(21). In line with other 
reports, we observed in our sample that mortality from urgent sur-
geries was significantly higher compared to elective surgeries, having 
the most significant impact when there was a need for intestinal 
resection. It is known that urgent hernia surgery is more frequent 
in the elderly and increases mortality by six to nine times in relation 
to the general mortality of the population and 20 times if  there is 
a need for intestinal resection(22). Also, authors have suggested that 
poorly symptomatic, elderly patients and those with an unfavorable 
clinical condition should have their hernia repaired soon in order 
to avoid the high mortality associated with an emergency repair, 
without an increase in perioperative mortality when compared to 
the mortality in the general population(22). The high frequency of 
urgent surgeries demonstrates the system’s difficulty in performing 
a sufficient number of hernioplasties electively and avoiding com-
plications within a reasonable standard. This indicator has great 
value, as it can be a benchmark for the results of future actions to 
improve the system as a whole. We do not have data on the waiting 
time to repair a hernia by the public system. Still, it is estimated 
to be between 1 and 2 years, considering a referral to specialized 
consultation, planning, and surgical scheduling(23,24).

When we analyze the proportion of  open and laparoscopic 
hernias, the reality is that there is an abyss between the techniques 
(99.4% vs 0.6%). There was an increase in surgeries for laparoscopic 
inguinal hernias in the period analyzed (46%, from 0.28% to 0.41% 
of the procedures performed). However, it is little representative 
given the distance between the two techniques. These data contrast 
with those in the United States, in which the laparoscopic technique 
represents about 27% of  the procedures performed(25), and in 
South Korea, where there was an increase from 2.4% to 29.5% in 
laparoscopic repairs between 2007 and 2015, a population with full 
coverage by national health insurance(17). Brazilian data are more 
similar to those of Italians, where the average rate of laparoscopic 
surgery for inguinal hernia is 1.5%, with an increase from 1 to 2% 
over ten years, with 75% of surgeries performed in public hospi-
tals(18). Even with the benefits related to the early return to activities 
and the economic impact, there was no consistent movement in the 
Brazilian public system to increase minimally invasive surgeries in 
the period evaluated. At the same time, there are no published data 
in the private system. The latter covers approximately 22% of the 
population, according to the National Agency of Supplementary 
Health (ANS)(26). The causes of this slow progression may be re-
lated to factors such as training difficulties, an established culture, 
and insufficient financial transfers. Concerning the payments for 
services provided by partner institutions, there is a discrepancy in 
financing since the costs of laparoscopic surgery are higher. Still, 

the transfer is lower than that of open surgeries, a reason to dis-
courage the development of minimally invasive surgery. The data 
collected reveal the disparity between the regions and states of the 
Federation. In the present study, we used the rates of surgeries per 
100,000 inhabitants as a more representative element of regional 
realities, and we found that surgeries by open technique had a ho-
mogeneous distribution throughout the territory. This shows that 
this technique is consolidated in the country. Videolaparoscopy, 
on the other hand, showed significant heterogeneity between states 
and regions. Even in regions whose socio-economic development, 
calculated by the MHDI (Municipal Human Development Index), 
is higher, such as the Southeast region, the percentage is below 
those of regions with lower rates, such as the Center-West region. 
Although regional economic development is believed to have a 
direct impact on the provision of public services, the data revealed 
that the distribution of laparoscopic surgeries in the regions has a 
close relationship with the number of professionals with specialized 
training in digestive surgery. This association was observed in all 
regions of the country, except for the Southeast region. Therefore, 
although the list of  surgeons trained to perform laparoscopic 
hernioplasties in the Southeast is one of the best in the country, 
this did not translate into an improvement in local rates when the 
data were divided by the population. One possible explanation for 
the finding is that laparoscopic hernias continue to be performed 
only in the academic environment, without proper dissemination 
outside the largest urban centers, and that laparoscopic surgeries 
are preferred only in cases of recurrences or bilateral hernias, which 
are smaller in number. Another explanation concerns the coverage 
by the private system in this region, which has the best rates in the 
country (25–30%)(26), with a tendency for surgeons to choose this 
technique in the care of patients with private health plans. In the 
present study, we observed a significantly higher mortality rate in 
cases operated by the laparoscopic technique when compared to 
the open technique, particularly in epigastric and umbilical hernias. 
This finding may reflect the technical difficulty related to these 
procedures, which require further training, and also the clinical 
status of the patients. However, the higher mortality observed in 
elective laparoscopic inguinal hernioplasties when compared to 
open ones should be interpreted with caution due to the small 
number of deaths in relation to the amount and rates remarkably 
close to zero in both.

This study has several limitations. For example, it is known that 
laparoscopic surgeries are performed more frequently in reference 
services, often found in capitals or regional centers. Still, these data 
are not available for comparative evaluation between cities in the 
countryside and those in the capitals. We do not have data to evalu-
ate recurrent and bilateral hernias, in which laparoscopic surgery is 
one of the chosen techniques. Also, the data provided do not allow 
comparison of postoperative outcomes, such as rates of recurrence, 
infection, or bleeding, and time to return to work activities.

CONCLUSION

This study reports for the first time the population data of 
hernia surgeries in Brazil and maps the needs for actions and 
investments in different regions of the country. It was identified 
that the percentage of urgent surgeries reaches high levels, dem-
onstrating the system’s difficulties in avoiding complications. The 
data revealed heterogeneity in the distribution of  laparoscopic 
procedures between regions and states, showing a direct relationship 
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with the number of professionals with specialized training in diges-
tive surgery. The data allow professionals and managers involved 
in the treatment of hernias with guidance on the formulation of 
health policies and awareness of the need to intensify efforts and 
develop strategies to improve health care coverage for the popula-
tion dependent on the public system. 
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