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Gastric Ulcers in Finishing Pigs at Slaughter in Western Santa Catarina, Brazil: 
Frequency and Severity 
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ABSTRACT

Background: Gastric ulceration of the pars oesophagea is a multifactorial disorder of intensively raised pigs that may 
impair welfare and performance and cause gastrointestinal bleeding or sudden death. Reported prevalence varies among 
production systems, and lesions may remain subclinical until slaughter. Slaughterhouse inspection therefore offers an op-
portunity to estimate lesion burden and identify factors that merit on-farm investigation. This study evaluated the frequency 
and severity of gastric lesions in finishing pigs at slaughter in western Santa Catarina, Brazil.
Materials, Methods & Results: A cross-sectional observational study was conducted between February and May 2020 
at a federally inspected abattoir. Pigs originated from 8 commercial farms in the same integrated production system. 
The farms housed 7,293 finishing pigs; 3,798 were followed at slaughter, and 380 stomachs, approximately 10% of each 
slaughter batch, were selected systematically. Each stomach was opened along the greater curvature, emptied, washed 
and examined macroscopically. Lesions in the pars oesophagea were classified from grade 0 to grade 4: normal mucosa 
(grade 0), parakeratosis (grade 1), parakeratosis with ulceration affecting < 33% (grade 2), ulceration affecting 34-66% 
(grade 3), or ulceration affecting 67-100% of the mucosal surface (grade 4). For analysis, grades 1 and 2 were considered 
mild and grades 3 and 4 severe. Production records included flooring type, mortality, disease occurrence and treatment, 
and environmental enrichment. Absolute and relative frequencies were calculated, and univariate logistic regression was 
used to test associations between lesion severity and flooring or enrichment at a significance level of 5%. Gastric lesions 
were detected in 376/380 stomachs (98.9%); 4/380 (1.1%) had no lesions. Grade 1 was most frequent (178/380; 46.8%), 
followed by grade 2 (155/380; 40.8%), grade 3 (30/380; 7.9%) and grade 4 (13/380; 3.4%). Mild lesions represented 87.6% 
and severe lesions 11.3% of examined stomachs. Lesion distributions were similar across farms. Grade 0 ranged from 0 
to 7.7% by farm, grade 1 from 35.9 to 53.1%, grade 2 from 33.3 to 57.1%, grade 3 from 4.0 to 12.0%, and grade 4 from 0 
to 9.5%. Neither flooring type nor environmental enrichment was significantly associated with lesion severity (P > 0.05). 
During finishing, 163 pigs died, corresponding to a mean mortality of 2.23% across farms; respiratory disease accounted 
for 66 deaths and gastric ulcers for 27. Six farms had no environmental enrichment, 1 had partial enrichment, and 1 had 
enrichment in all pens. Six farms used solid flooring with a water layer, whereas 2 used partially slatted flooring.
Discussion: The predominance of mild lesions and the absence of associations with the evaluated housing variables 
suggested that unmeasured factors, including feeding practices and pre-slaughter management, may have contributed to 
lesion occurrence. Because the farms shared 1 integrated production system, limited variation in management may also 
have reduced the ability to detect associations. The high prevalence confirmed that clinically silent gastric lesions were 
common in finishing pigs. Routine slaughterhouse monitoring, particularly of severe lesions, was therefore considered a 
useful tool for herd-level surveillance of gastrointestinal health and animal welfare and for guiding targeted investigation 
of nutritional, health and management risk factors.
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INTRODUCTION

Gastric ulceration of the non-glandular pars 
oesophagea is common in intensively raised pigs, with 
reported prevalence ranging from 20.7% [16] to 79% 
[32]. Unlike the glandular mucosa, this region lacks 
mucus-secreting cells and is therefore vulnerable to 
exposure to acidic gastric contents [17]. Lesions may 
progress from parakeratosis to ulceration and cause 
gastrointestinal bleeding, anaemia, impaired growth, 
oesophageal stenosis or sudden death, although ex-
tensively affected animals can remain asymptomatic 
[2,15,18,33].

Predisposing factors include genetics, feed 
particle size and physical form, fasting, housing condi-
tions, stress and concurrent disease [7,8,11,18]. Factors 
that increase the fluidity of gastric contents can disrupt 
the gastric pH gradient and expose the pars oesophagea 
to acid [11,22]. Because lesions can be clinically silent 
and may regress over time, inspection of stomachs at 
slaughter provides a practical means of estimating their 
frequency and severity [20,31].

The present study aimed to evaluate the fre-
quency and severity of gastric ulcers in finishing pigs 
slaughtered in western Santa Catarina, Brazil. 

MATERIALS AND METHODS

Study design and origin of the animals

A cross-sectional observational study was con-
ducted to evaluate the frequency and severity of gastric 
lesions in finishing pigs at slaughter. The evaluations 
were carried out in an abattoir operating under Federal 
Inspection Service (SIF), located in the western region 
of the state of Santa Catarina, Brazil, between February 
and May 2020. This study used material obtained from 
routine slaughter procedures, with no experimental 
manipulation of the animals.

The animals evaluated originated from 8 
commercial pig farms integrated within the same pro-
duction system. During the study period, these farms 
totalled 7,293 pigs housed during the finishing phase. 
The slaughtered animals consisted of immunocastrated 
males and non-castrated females with age and body 
weight compatible with the final stage of production.

Sampling

A total of 3,798 pigs from the 8 evaluated 
farms were followed at slaughter. For the analysis of 
gastric lesions, systematic sampling corresponding 

to approximately 10% of the animals slaughtered 
per batch was performed, resulting in a total of 380 
stomachs evaluated. Stomachs were selected randomly 
and systematically along the slaughter line before the 
organs were opened.

Macroscopic evaluation of the stomachs

The stomachs were evaluated in the upper offal 
processing area of the abattoir after separation from 
the intestinal tract. Each stomach was opened along the 
greater curvature, emptied and washed with running 
water to remove the gastric contents.

A macroscopic inspection of the pars oesopha-
gea, also referred to as the oesophageal quadrangle, 
was then performed in order to identify lesions com-
patible with gastric ulceration.

Lesions were classified using a previously 
described scoring system [31], which considers 5 
degrees of lesion severity: Grade 0 (normal stomach, 
oesophagogastric mucosa with smooth, shiny epithe-
lium and no visible alterations); Grade 1 (parakeratosis, 
oesophagogastric mucosa with proliferative, rough and 
dull epithelium, possibly presenting small erosions); 
Grade 2 (parakeratosis with ulceration affecting less 
than 33% of the pars oesophagea); Grade 3 (parakera-
tosis with ulceration affecting between 34% and 66% 
of the mucosal surface); Grade 4 (parakeratosis with 
ulceration affecting between 67% and 100% of the 
mucosal surface).

Collection of management information

In addition to the evaluation of gastric lesions, 
information related to the production history and hous-
ing conditions of the evaluated farms was collected. 
For each batch, the following variables were recorded: 
type of flooring in the facilities, mortality history, oc-
currence of diseases and treatments performed in the 
batch, and the presence of environmental enrichment 
in the pens.

Data analysis

The collected data were organised and initially 
analysed using descriptive statistics, considering ab-
solute and relative frequencies of the different lesion 
grades. To explore possible associations between 
management variables and lesion severity, the data 
were grouped into 2 outcomes: presence of mild le-
sions (Grades 1 & 2) and presence of severe lesions 
(Grades 3 & 4).
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Univariate logistic regression was performed 
to evaluate the association between lesion severity 
and the variables flooring type and environmental 
enrichment. Prevalence ratios (PR) were calculated 
using the online statistical tool VassarStats1. The level 
of statistical significance adopted was 5% (P < 0.05).

RESULTS

Eight commercial pig farms were evaluated, 
totalling 7,293 pigs housed during the study period. 
Of these, 3,798 animals were monitored at slaughter, 
corresponding to approximately 52% of the total pigs 
housed. From these farms, 380 stomachs were collected 
and evaluated, representing approximately 10% of the 
animals slaughtered (Table 1).

The macroscopic evaluation of the pars oe-
sophagea revealed a high frequency of gastric lesions. Of 
the total stomachs evaluated, 98.9% (376/380) presented 
some degree of alteration compatible with gastric ulcer-
ation, whereas only 1.1% (4/380) showed no lesions.

Among the observed lesion grades, mild le-
sions were predominant, representing 87.6% of the 
cases. Grade 1 lesions were the most frequent, account-
ing for 46.8% (178/380) of the evaluated stomachs, 
followed by Grade 2 lesions with 40.8% (155/380). 
Lesions classified as severe were less frequent, being 
observed in 11.3% of the stomachs, with 7.9% (30/380) 
classified as Grade 3 and 3.4% (13/380) as Grade 4 
(Figures 1 & 2).

When analysed by farm (Figure 3), the fre-
quency of lesions was similar among the 8 evaluated 
farms. Only farms 2 and 3 presented stomachs without 
lesions in the oesophageal region (pars oesophagea). 
Furthermore, only farms 2, 4 and 7 showed no animals 
presenting Grade 4 lesions.

The frequency of stomachs without lesions 
(Grade 0) ranged from 0% to 7.7% among the evalu-
ated farms. Grade 1 lesions ranged from 35.9% to 
53.1%, whereas Grade 2 lesions varied between 33.3% 
and 57.1%. The occurrence of Grade 3 lesions ranged 
from 4.0% to 12.0% across the farms. The most severe 
lesions (Grade 4) varied from 0% to 9.5% among the 
evaluated farms.

The highest frequency of stomachs without 
lesions (Grade 0) was observed in farm 2, representing 
7.7% of the stomachs evaluated in that farm. Grades 1 
and 2 lesions were most frequently observed in farms 
4 (53.1%) and 5 (57.1%), respectively. Moreover, 

farm 1 showed the highest proportion of Grade 3 le-
sions (12.0%), whereas farm 6 presented the highest 
frequency of Grade 4 lesions (9.5%).

Statistical analysis did not demonstrate a 
significant association between gastric lesion grades 
and the evaluated environmental variables, including 
flooring type in the facilities and the presence of envi-
ronmental enrichment.

Regarding the sanitary history of the farms, 
complete information was not available for farms 1, 2 
and 5. In farms 3, 4 and 6, animals showing respiratory 
clinical signs during the finishing phase were reported. 
In farm 3, an episode of diarrhoea with the presence of 
blood was also reported. In farms 7 and 8, no episodes 
of clinical disease were reported during the evaluated 
period. In farms where diseases occurred, treatments 
were administered collectively through the drinking 
water according to the protocol established by the 
integrating company.

During the finishing period, a total mortality of 
163 animals was recorded, corresponding to an average 
mortality rate of 2.23% among the evaluated farms. Mor-
tality ranged from 0.63% to 5.34% among the farms. Farm 
1 presented the highest mortality rate (5.34%), whereas 
farm 8 presented the lowest mortality rate (0.63%).

The main recorded causes of mortality were 
respiratory diseases, responsible for 66 deaths, fol-
lowed by gastric ulcers (27 cases), runting (16 cases) 
and sudden death (10 cases).

Regarding housing characteristics, 75% of the 
farms had solid flooring with a water layer system, 
whereas 25% had a combination of solid flooring in 
the front part of the pen and slatted flooring in the rear 
section. Concerning environmental enrichment, only 
1 farm had enrichment in all pens, 1 farm had partial 
enrichment, and 6 farms had no environmental enrich-
ment in their facilities.

DISCUSSION

Gastric ulceration is a condition that affects 
pigs worldwide, and several studies have investigated 
its prevalence [16,18,32]. In the present study, a high 
frequency of gastric lesions was observed in pigs 
evaluated at slaughter, with 98.9% of the stomachs 
presenting some degree of alteration, predominantly 
mild lesions (Grades 1 & 2). These findings reinforce 
the high occurrence of alterations in the oesophago-
gastric mucosa in intensive pig production systems.
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Table 1. Number of pigs housed, slaughtered and stomachs evaluated, distribution of gastric lesion grades in the pars oesophagea, and mortality rate in 
pigs originating from eight commercial farms.

Farms Total housed
No. animals 
slaughtered

No. stomachs 
evaluated

No lesion Grade 1 Grade 2 Grade 3 Grade 4 Mortality (%)

1 1042 496 50 0 22 20 6 2 5.34

2 400 391 39 3 14 18 4 0 2.24

3 850 415 41 1 17 17 3 3 2.47

4 497 486 49 0 26 21 2 0 1.2

5 380 211 21 0 6 12 2 1 1.36

6 2000 628 63 0 31 21 5 6 1.5

7 1024 722 72 0 39 28 5 0 2.44

8 1100 449 45 0 23 18 3 1 0.63

Total 7293 3798 380 4 178 155 30 13  

% 100% 52% 10% 1% 47% 41% 8% 3% 2.23%

Figure 1. Macroscopic appearance of gastric lesions in the pars oesophagea of pigs at slaughter, illustrating the different lesion grades according to 
the classification system used in this study: A- Grade 0: normal mucosa without lesions; B- Grade 1: parakeratosis with thickened and rough mucosa; 
C- Grade 2: parakeratosis with ulceration affecting less than 33% of the mucosal surface; D- Grade 3: ulcerative lesion affecting between 34% and 66% 
of the mucosal surface; and E- Grade 4: extensive ulceration affecting more than 67% of the mucosal surface.

Figure 2. Occurrence of gastric ulcers and their classification according 
to severity in 380 evaluated stomachs.

Figure 3. Percentage distribution of gastric ulcer grades observed in each 
evaluated farm.
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Several studies report variable prevalences of 
gastric lesions in pigs at slaughter. An evaluation of 
15,741 stomachs in Australian abattoirs found that 
approximately 17% of the animals presented severe 
ulcerative lesions, whereas around 20% showed no 
alterations [29]. A study of slaughter pigs in Nige-
ria reported a prevalence of 32.9% of lesions in the 
pars oesophagea [26]. In the United Kingdom, mild 
lesions were detected in 73% of the pigs, while the 
prevalence of severe lesions ranged from 0.8% to 19% 
[32]. Similarly, studies conducted in Brazil have also 
demonstrated a high frequency of alterations in the 
gastric mucosa. An evaluation of more than 20,000 
stomachs in the state of Rio Grande do Sul found that 
89.7% presented some degree of lesion, with Grade 1 
lesions being the most frequent [25].

A study of 400 stomachs from pigs slaughtered 
in the state of São Paulo, at approximately 120 days 
of age and an average weight of 105 kg, found a high 
frequency of gastric lesions [21]. In that study, 98.75% 
of the stomachs presented some degree of lesion in the 
pars oesophagea, with Grade 3 lesions being the most 
frequent (43.25%), whereas parakeratosis (Grade 1) was 
observed in only 16.5% of the animals. Similar results 
were obtained in an evaluation of 250 stomachs from pigs 
slaughtered in the state of Paraná, aged between 135 and 
150 days and weighing between 90 and 110 kg [3]. In 
that study, the overall prevalence of gastric lesions was 
64.4%, with Grade 3 lesions again being the most frequent 
(27.2%). These findings reinforce that alterations in the 
mucosa of the pars oesophagea are common in finishing 
pigs, although the distribution of lesion grades may vary 
among different production systems.

Among the factors described in the literature 
as predisposing to the development of gastric ulcers 
in pigs, nutritional aspects such as fine feed particle 
size and physical form of the diet are frequently 
highlighted, in addition to pre-slaughter management 
factors including prolonged fasting periods [9,19,24]. 
Fasting periods between 14 and 23 h may increase the 
occurrence of parakeratosis in the gastric mucosa [10]. 
A higher frequency of lesions in the pars oesophagea 
has also been reported in pigs fed diets containing finer 
particles, highlighting the role of feed particle size in 
the pathogenesis of gastric lesions [19]. Parakeratotic 
lesions were observed in approximately 20% of stom-
achs evaluated during the nursery phase [25]. These 
lesions occurring during the nursery phase may later 

result in chronic ulcerative lesions or even oesophageal 
stenosis during the finishing phase.

In the present study, nutritional variables were 
not evaluated, which limits the identification of pos-
sible dietary factors that could explain the high fre-
quency of lesions observed. However, considering that 
the evaluated farms belonged to the same integrated 
production system, it is likely that feeding practices, 
diet formulation and nutritional management were 
relatively similar among the evaluated farms.

In this study, none of the analysed variables 
were statistically associated with gastric ulceration. 
This may be related to the high similarity among the 
farms belonging to the same integrating company, 
which results in very similar management practices. 
Nevertheless, several authors highlight that environ-
mental, nutritional and management factors may favour 
the development of gastric ulcer lesions [7,8].

     An evaluation of 50 animals from 16 farms 
investigated the association between environmental 
factors in the housing facilities and the occurrence of 
gastric ulcers [1]. Among the 21 variables evaluated, 
flooring type was considered the most important fac-
tor. In slatted floor systems, the frequency of severe 
gastric ulcers reached up to 60%, compared with 35% 
in pigs housed on solid floors. In contrast, in straw-
based systems the frequency varied between 0% and 
4%. Further studies of flooring type reported consistent 
results, with solid floors being less associated with 
gastric ulcer development than slatted flooring [8,16]. 
A proposed explanation is that some housing systems 
may increase the occurrence of respiratory disease, 
resulting in reduced feed intake and consequently 
increasing the risk of gastric ulceration. In the present 
study, the majority of the farms used solid concrete 
flooring with a water layer system, and only 25% of 
the farms had partially slatted floors.

Behavioural patterns indicative of stress, such 
as exploratory behaviours directed towards pen mates 
(for example belly-nosing, ear biting and tail manipula-
tion), as well as spending more time sitting or inactive, 
have been positively associated with keratinisation in 
the pars oesophagea region [14,16]. Environmental 
enrichment using chains or tyres may reduce some 
of these behavioural patterns while allowing pigs to 
express exploratory behaviour [27].

Several studies have compared enriched 
environments that promote reduced stress with stan-
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dard production environments. One study evaluated 
stomachs of pigs housed in 2 different environments: 
an enriched environment with straw bedding and a 
conventional environment with slatted flooring and 
no enrichment [28]. Lesions were classified using a 
different method from that used in the present study, 
consisting of 7 grades. In slaughter monitoring, 
17.5% of animals from the conventional environment 
presented severe ulcerative lesions, whereas none of 
the animals housed in enriched environments showed 
severe lesions. Environmental enrichment using wood 
or suspended chains has also shown a protective effect 
against gastric lesions [16].

When analysing the mortality history of the 
evaluated farms in the present study, the main causes of 
death were pneumonia and gastric ulcers, accounting for 
66 and 27 deaths (41% and 16.8%), respectively. These 
findings are consistent with evidence that gastric ulcers 
contribute significantly to mortality in finishing pigs [23].

Respiratory diseases occurring throughout the 
productive life of the farms may also act as predispos-
ing factors for the development of gastric ulcers in 
pigs. This effect may be related mainly to reduced feed 
intake commonly observed during respiratory disease 
episodes, which increases the fluidity of gastric con-
tents and favours the exposure of the pars oesophagea 
mucosa to gastric acid [11]. Additionally, infectious 
processes may increase histamine release, stimulat-
ing hydrochloric acid secretion and contributing to 
the development of lesions in the gastric mucosa [33].

A possible association between porcine circo-
virus type 2 (PCV2) infection and gastric ulceration 
was investigated by evaluating 24 stomachs from pigs 
aged 3 to 5 months, originating from different farms 
with a history of PCV2 infection and sudden death 
associated with gastric ulcers [6]. Histological evalu-
ation identified areas of necrosis in gastric glands in 
the cardia and pyloric antrum regions, as well as large 
amounts of viral particles within cells and in cellular 
debris associated with necrotic areas. Based on these 
findings, it was hypothesised that PCV2 may affect 
mucus-producing cells, compromise the gastric buffer-
ing system and reduce gastric pH, thereby contributing 
to the development of ulcerative lesions.

An association between infection with Actino-
bacillus pleuropneumoniae serotype 6 and an increased 
risk of severe gastric ulcers has been observed [5]. In 
addition, anorexia resulting from infection with Influ-

enza A virus has been associated with an increased 
predisposition to gastric ulceration in pigs [12].

Pigs affected by gastric ulcers may exhibit be-
havioural and postural alterations compared with healthy 
animals [30]. Affected animals tend to spend more time 
standing, show increased restlessness and, when lying 
down, spend less time resting on the left side. These be-
havioural patterns may represent attempts to prevent the 
accumulation of gastric contents in the cranial portion of 
the stomach, as well as attempts to alleviate discomfort 
and pain caused by ulcerative lesions.

In addition to negatively affecting animal 
welfare, gastric ulcers may also impair productive per-
formance in pigs [13]. An evaluation of 80 pigs during 
the growing phase found reduced average daily gain in 
animals affected by moderate and severe gastric ulcers 
[4]. No significant difference in mean body weight was 
detected between animals with moderate and severe 
lesions. However, pigs that died during the experiment 
as a result of gastric ulcers and oesophageal stenosis 
showed poorer growth performance compared with 
animals presenting only mild lesions.

These findings reinforce that gastric ulcers 
remain an important subclinical problem in pig produc-
tion, frequently silent, but capable of negatively affect-
ing both animal welfare and productive performance 
even before the appearance of evident clinical signs.

CONCLUSION

The present study demonstrated a high fre-
quency of pigs affected by gastric ulcers in the western 
region of Santa Catarina, Brazil, with mild lesions be-
ing the most commonly observed. The environmental 
and management factors evaluated in this study were 
not associated with the presence of lesions. Gastric 
ulcer lesions, particularly those of lower severity, may 
be related to other factors not assessed in the pres-
ent study, possibly including management practices 
during the final stages of the finishing phase and the 
pre-slaughter period.

Slaughterhouse monitoring proved to be an 
effective tool for the detection of gastric ulcers. For 
the practical application of these data in the field, such 
monitoring may serve as an indicator of animal welfare 
in pig farms and as a tool for identifying predispos-
ing factors. In this context, evaluating the frequency 
of severe lesions may be sufficient, as these are more 
closely associated with chronic stress.
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