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Pravalenz von Magengeschwduren
bei geschlachteten Schweinen in
einem Schweizer Schlachthof

Die Entstehung von Magengeschwiiren bei Schweinen
hat verschiedene Griinde. In der Schweiz wurde die letz-
te Erhebung zur Privalenz von Magengeschwiiren und
moglichen Risikofaktoren im Jahr 2005 durchgefiihrt.
Heute, 2021, bewerteten wir die Privalenz von Magen-
geschwiiren neu.

In einem Schweizer Schlachthof wurden 1005 Migen
von Mastschweinen aus 136 Chargen und rund 87 Be-
stinden beurteilt. Die Pars oesophagea des Magens wurde
von 0 =gesund bis 10 =schwere Ulzerationen und Strik-
turen bewertet. Die Bewertungen der Schweinemigen
wurde zwischen den Labels «Integrierte Produktion
Schweiz» (IPS, n=242 Migen, 18 Betriebe) und «Qua-
lititsmanagement-Schweizerfleisch» (QM, n=649, 58
Betriebe) und anderen (n=114) verglichen.

Die Untersuchungen zeigten eine Privalenz von 27,2 %
leichten Schleimhautverinderungen (Bewertungen
1-3), 14,9 % moderaten Schleimhautverinderungen (Be-
wertungen 4-6) und 19,1% schweren Schleimhautver-
inderungen (Bewertungen 7-10). Nur 38,8 % der Migen
wurden mit 0 bewertet und gelten somit als gesund. Im
Vergleich zu den Ergebnissen von 2005 gibt es keinen
Unterschied zwischen den niedrigsten Werten (0-2) und
den héchsten Werten (9-10). Allerdings gab es eine Ver-
schiebung von den mittleren Werten (3-4) zu hoheren
Werten (5-8). Die Magenwerte erwiesen sich als her-
denspezifisch. Zwischen den Labels gab es Unterschiede
(p<0,01) mit dem Hinweis, dass IPS-Schweine weniger
betroffene Migen hatten. Migen, die bei der Schlach-
tung leer waren, zeigten hohere Werte (p < 0,001). Das
mittlere Schlachtkérpergewicht war negativ korreliert
(p <0,05) mit ihrem mittleren Magenwert. Es bestand
kein Zusammenhang zwischen Magenwerten und Be-
schlagnahmungen.

Band 164, Heft 4, April 2022, 329-338, © GST | SVS

Summary

The development of gastric ulcers in pigs has various
reasons. In Switzerland, the last survey on the preva-
lence of gastric ulcers and possible risk factors was per-
formed in 2005. We aimed to reassess gastric ulcers
prevalence today, in 2021.

A total of 1005 stomachs from fattening pigs from 136
batches and around 87 herds were evaluated at a Swiss
abattoir. The Pars oesophagea of the stomach was scored
from O=healthy to 10=severe ulceration and strictures.
Scores were compared between pigs produced under the
labels «Integrierte Produktion Schweiz» (IPS, n=242
stomachs, 18 farms) and «Qualititsmanagement-Schweiz-
erfleisch» (QM, n=649, 58 farms) and others (n=114).

The results showed a prevalence of 27,2 % mild mucosal
changes (Scores 1-3), 14,9 % moderate mucosal changes
(Scores 4-6) and 19,1 % severe mucosal changes (Scores
7-10). Only 38,8% of the stomachs were rated 0 and
thus considered healthy. Compared to the results from
2005, there is no difference concerning the lowest scores
(0-2) and the highest scores (9-10). However, there was
a shift from the medium scores (3-4) to higher scores
(5-8). Stomach scores turned out to be herd specific.
There were differences (p < 0,01) between labels, indi-
cating that IPS pigs had less affected stomachs. Stom-
achs that were empty at slaughter showed higher scores
(p <0,001). The mean carcass weight of the pigs in the
slaughter groups was negatively correlated (p < 0,05) to
their median stomach score. Confiscations were not
related to stomach scores.

The results suggest that pig stomach health has not im-
proved since 2005. The differences between labels seem
to have resulted from different regulations prescribing
a minimum particle size of enrichment material in IPS.
The reasons for gastric ulcer development, including
those on the individual herd within label, still have to
be further clarified in order to allow targeted counter-
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Die Ergebnisse zeigen, dass sich die Magengesundheit
von Schweinen seit 2005 nicht verbessert hat. Die Un-
terschiede zwischen den Labels konnten auf unter-
schiedliche Vorschriften der Mindestpartikelgrosse der
Verhaltenanreicherungsmaterialien in der IPS zuriick-
zufithren sein. Um prophylaktische Massnahmen zu
ermOglichen, sollten in den einzelnen Herden innerhalb
der Labels die Griinde fir die Entstehung von Magen-
geschwiiren weiter abgeklirt werden. Wihrend des
Schlachtprozesses konnte eine Untersuchung einer
begrenzten Anzahl Migen pro Herde die Einrichtung
eines Feedback-Systems ermoglichen.

Schliisselworter: Magenschleimhaut, Schweinefleisch,
Magengesundheit, Tierschutz, Tierhaltung

measures. Given apparent farm-specificity, scoring of a
limited number of stomachs per herd during the slaugh-
ter process could facilitate the establishment of a feed-
back scheme.

Keywords: gastric mucosa, pork, stomach health, welfare,
husbandry

Introduction

Although meat consumption per person in Switzerland
has decreased in the last years, the worldwide consump-
tion is still rising due to the increase of the population.3?
One of the reasons for the decreased per head consump-
tion in Switzerland is the increased awareness for animal
welfare in production systems.l3 Consumer decisions
based on animal welfare are typically related to labels
or to direct acquaintance with local farmers. Two major
Swiss labels for the present study are «Integrierte Pro-
duktion Schweiz» (IPS) and «Qualititsmanage-
ment-Schweizerfleisch» (QM). QM ensures that meat
originates from Switzerland. Meeting the Animal Wel-
fare Law in Switzerland, QM pigs need to be provided
with manipulable enrichment material.*® For the IPS
label, all QM regulations must be met, and additional

conditions with regard to animal welfare, biodiversity
and nutrient cycles must be fulfilled.2! Accordingly, IPS
fattening pigs must be granted access to an outdoor area
and must have an enriched environment, with manip-
ulable material with particles longer than 10 c¢m, or
additional enrichment material such as straw, branches
or silage.22

In Switzerland, several steps in the slaughter process
ensure that the slaughtered animals are healthy and their
welfare is granted. Prior to slaughter, each animal is ex-
ternally examined for signs of disease, neglect or bruis-
es by a veterinarian. If a violation of the Animal Welfare
Act is suspected, the veterinary office is notified and
will investigate the farm in question. If pigs are too sick
for the slaughter process, emergency slaughter is ordered.
After slaughter, a meat inspection of the carcass is always

Table 1: Summary of different studies that investigate the prevalence of porcine gastric ulcers in the Pars oesophagea.
Expanded from Canibe et al. (2016).7

Lesions [%]
Reference Year Country Pigs [n] Mild Moderate Severe Total
Elbers et al. (1995)12 1995 Netherlands 288 58,5 26,4 14,3 99,2
Guise et al. (1997)17 1997 England 1242 9,5 13,4 22,9
Melnichouk (2002)3° 2002 Canada 1021 42,5 36 15,5 94
Robertson et al. (2002)41 2002 Australia 15741 50 30 80
van den Berg et al. (2005)46 2005 Switzerland 1897 a4 5 10 59
Amory et al. (2006)2 2006 England 800 19 -
Kopinski & McKenzie (2007)2¢ 2007 Australia 280 35 30 31 96
Proietti et al. (2010)38 2010 Italy 400 93
Swaby & Gregory (2012)45 2012 England 9827 49 24 6,4 79,4
Laryea et al. (2016)28 2016 Ghana 75 18,6 6,6 25,2
Rutherford et al. (2018)43 2018 Denmark 447 28 43 22 93
Rutherford et al. (2018)43 2018 Scotland 78 61 14 3 78
Cybulski et al. (2021)2 2021 Poland 329 1,2 15,8 49,5 66,6
Peralvo-Vidal et al. (2021)3¢ 2021 Denmark 210 27,6 14,5 12 54,1
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carried out to determine whether organs such as heart,
liver, lungs or other body parts show signs of disease.’
If there are any findings relevant for the consumer of
the pork, the organ in question is confiscated and dis-
posed of, and in certain cases reductions of the financial
revenue of the carcass are made according to the abat-
toir’s regulations. Conditions compromising animal
welfare that are not evident in terms of behavioural
abnormalities or outward or organ lesions are not de-
tected in this system. In particular, gastric ulcers will go
unnoticed.3:11:30.48

The relevance of stomach ulcerations in domestic pigs
has been long recognized. According to various litera-
ture reports, on average only about 30% of slaughtered
pigs have a healthy stomach mucosa (Table 1). Gastric
ulcers typically occur in the Pars oesophagea of the pig
stomach, which is the only region of the stomach not
equipped with glands that produce protective mu-
cus.11:4748 Gastric ulcers can be triggered by stressors,
such as social confrontation, isolation,!? or exclusive
indoor housing.1® The prevalence of gastric ulcers is
positively correlated to other external signs of stress such
as tail biting or bursitis.*446 The potentially best-estab-
lished cause for stomach ulcers in pigs is feed with a high
proportion of finely ground material,3:4.16:34.35 including
pelleted feed.416:34.35.41 This is mainly considered an ef-
fect of acid reflux from the fundic stomach part, leading
to a reduction in pH in the Pars oesophagea when more
finely ground material is fed.6:2427.29.33,34 This reflux may
occur more easily in the more liquid stomach content
triggered by finely ground feed; finer feed may also pass
through the stomach more quickly, so that no feed res-
idues hinder the reflux of gastric acid.28 To what extent
stomach ulcers of varying severity represent not only
indicators of poor welfare, but are a welfare issue in
themselves, and to which degree they represent a poten-
tial compromise of food safety, remains to be evaluated.

The last study assessing the prevalence of gastric ulcers
in a Swiss abattoir was performed more than 15 years
ago.46 The present study aimed to record the prevalence
of gastric ulcers today in order to assess whether progress
in the prevention can be demonstrated. In addition, the
magnitude of the variability in stomach health of pigs
across farms and the importance of the conditions pre-
scribed by major Swiss labels were evaluated.

Material and methods

Scoring system

For the evaluation of gastric mucosa changes in pigs, an
11-level scoring system was designed (Table 2; Figure 1),
taking inspiration from multiple previously used scoring
systems.20.43.46 To make this scoring system comparable
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to others, the 11 levels themselves were summarized in
four classifications: healthy (Score 0), mild changes
(Scores 1-3), moderate changes (Scores 4-6) and severe
changes (Scores 7-10). Furthermore, to be able to com-

Score 4

Figure 1: Pars oesophagea examples for the Scores 0 to 10
as explained in Table 2. Scores 0 to 2 are shown once wi-
thout bile staining (left) and once with bile staining (right).
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Table 2: Scores used to rate the mucosa changes in the Pars oesophagea region

and their descriptions.
Examples are illustrated in Figure 1.

Score Description

0 Healthy, white or bile stained

1 Signs of parakeratosis, finely granulated, <1 mm thick or < 25%

of the surface area

Parakeratosis, 1 — 3 mm thick, < 50% of the surface area

Hyperkeratosis, > 3mm thick, < 75% of the surface area

Severe hyperkeratosis without erosions, > 75% of the surface area

Superficial tissue erosions, < 0,5 cm, less than 5

Superficial tissue erosions, > 0,5 cm, more than 5

Superficial ulcerations < 0,5 cm, less than 5

0 N o | g A~ W N

Deep ulceration < 0,5 cm or superficial ulcerations > 0,5 cm,
more than 5, or scar tissue forming a soft circular structure

9 Deep ulceration > 0,5 cm or more superficial ulcerations > 2 cm,

or scar tissue forming a stronger circular structure

10 Scar tissue leading to stenosis of the oesophageal opening
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pare the findings specifically with the results previously
obtained in a Swiss abattoir by van den Berg et al. (2005)
(«vdB>),%6 the scores were further matched with the scores
from that study: vdB0O = Score 0, vdB1 = Scores 1-2,
vdB2 = Scores 3-4, vdB3 = Scores 5-6, vdB4 = Scores
7-8 and vdB5 = Scores 9-10.

Sampling

1005 stomachs of fattening pigs from 136 slaughter
groups and 87 farms were evaluated on 18 days over a
period of four consecutive months in the spring of 2021
at an abattoir in Switzerland. A random sample of about
10 stomachs, originating from one herd, was taken at a
time. The time for every 10 stomachs sample was noted.
Stomachs were cut open along the greater curvature, it
was noted whether they were filled with digesta or emp-
ty, and they were gently washed in warm water and pho-
tographed. The Pars oesophagea of the stomachs was
scored according to the 11-level scoring system. Data
provided by the abattoir, and linked to the stomachs on
the basis of the time of sampling, comprised the affili-
ation of label and farms, carcass weight, lean meat pro-
portion, and the occurrence of confiscated hearts, livers,

Table 3: Prevalence of stomach ulcers recorded in the present examination classified in
the different scoring systems.

Prevalence [%] lower 95% CI[%] = upper 95% CI [%]

Score
0 38,81 35,78 41,90
1 14,03 11,94 16,33
2 7,06 5,56 8,83
3 6,07 4,67 7,73
4 3,68 2,62 4,92
5 4,88 3,63 6,39
6 6,47 5,03 8,17
7 7,26 5,74 9,05
8 5,47 4,15 7,06
9 3,88 2,77 5,27
10 2,49 1,62 3,65

Lesion severity
healthy (0) 38,81 35,78 41,90
mild (1-3) 27,16 24,43 30,03
moderate (4-6) 14,93 12,78 17,28
severe (7-10) 19,10 16,72 21,67
Score vdB*

vdBO 38,81 35,78 41,90
vdB1 21,09 18,61 23,75
vdB2 9,65 7,90 11,65
vdB3 11,34 9,45 13,47
vdB4 12,74 10,74 14,96
vdB5 6,37 4,94 8,06

*Comparable to Van Den Berg et al. (2005)46; Cl = confidence interval

332

SAT|ASMV 4|2022

parasitic livers and lungs per slaughter group. Given the
logistics of the slaughtering process, it was possible to
use the time to link the ten stomachs sampled at a time
to a herd, but not to an individual animal. Therefore,
scores for a herd were linked to the average carcass
weight, lean meat proportion and percentage of confis-
cated organs per slaughter group for a herd and the day
of investigation. It was also not possible in the course
of this investigation to obtain information on the dura-
tion of transport, the waiting time between arrival and
slaughter, or whether tail biting occurred in a herd.

Data analysis

Data was analysed using RStudio version 3.6.3.42 The
prevalence of the individual scores was validated by us-
ing a binomial test with a 95% confidence interval be-
tween one specific score and the total sample. Differ-
ences among herds were evaluated using a Kruskal
Wallis test. Differences among all labels represented,
and between the two labels «Integrierte Produktion
Schweiz» (IPS; n = 242 stomachs from 18 farms) and
«Qualititsmanagement-Schweizerfleisch» (QM; n =
649, 58 farms) and «others» that could not be connected
to a herd and are either IPS or QM (n = 114) were com-
pared using Kruskal Wallis and Dunn’s Bonferroni post
hoc test. The stomachs that were empty at slaughter were
compared to those containing digesta using a Wilcox
test. To assess the relationship between body weight,
lean meat proportion, percentage of confiscated hearts,
livers, parasitic livers and lungs, and stomach scores,
linear regressions were performed, and the residuals were
tested for normality using a Shapiro Wilk test. Residuals
did not follow normality with the percentages of con-
fiscated organs. Thus, nonparametric (Spearman’s) cor-
relations were tested. The significance level was set to p
<0,05.

Results

Overall there were 39 % inconspicuous stomachs, 27 %
stomachs with mild mucosa changes, 15% stomachs
with moderate and 19% with severe changes (Table 3).
The distribution of the Scores 0-10 showed a wave-like
pattern with peaks at Score 0 and Score 7. Scores with
the smallest prevalence were 4 (3,5%) and 10 (2,5%)
(Table 3; Figure 2A). The prevalence of inconspicuous
stomachs was similar to that reported previously in Swit-
zerland,* but among the affected stomachs of the pres-
ent study, there were higher percentages of more severe
ulcerations (Figure 2B).

Stomach health differed (p < 0,001) between herds. In
general, the 10 stomachs examined from one herd on a
certain day were, with only few exceptions, in a certain
score range; i.e., all stomachs from one herd were either

Band 164, Heft 4, April 2022, 329-338, © GST | SVS



scored more or less healthy, mildly, moderately or se-
verely affected (Figure 3). The IPS herds showed a gen-
eral consistency of low stomach scores. Also around
35% of the QM herds were in that category, but there
was a large variation among QM herds (Figure 3). For
this reason, stomachs from the IPS label had a lower (p
< 0,01) average score than the QM pigs and that of
«others» (Figure 4).

The mean carcass weights of the pigs of the different
batches were negatively correlated with their median
stomach scores (r =-0. 0,22, p =0,037); i.e., pig groups
with healthier stomachs had a higher average slaughter
weight. Neither the mean lean meat proportion of the
slaughter group or the proportions of confiscated hearts,
lungs, livers or parasitic livers showed a correlation to
the median stomach score (Table 4). Empty stomachs
had higher (p < 0,001) ulceration scores (Figure 5).

Discussion

Prevalence of stomach ulcers

The results of the prevalence assessment are in the same
order of magnitude as in previous studies. Compared to
scorings in other countries, 39 % of inconspicuous stom-
achs is relatively high, as the mean healthy stomachs
from the other studies were only around 30%. At 19 %,
severe lesions were in the same range as found in other
countries (mean 159%) but there seem to be more mild
and moderate changes (Table 1). Compared to the only
data available for Switzerland, a slight increase in more
severe lesions appears evident (Figure 2B). However, our
limited sample size, and the lack of a representative sam-
pling in other abattoirs located in different Swiss re-
gions, recommends a conservative interpretation of the
results. Nevertheless, the data indicate no improvement
in pig stomach health over the last 15 years.

As the aetiology of stomach ulcers in pigs is not conclu-

sively known,3648 it is difficult to give specific reasons

Table 4: Correlations of various herd-level slaughter charac-
teristics with the median stomach ulceration score.

median score

re/p P
lean meat content® 0,13 0,23
carcass weight® -0,22 0,04
hearts %" 0,12 0,25
livers %" 0,06 0,56
parasitic livers %" -0,10 0,33
lungs %" 0,10 0,34

°Pearson's correlation; *Spearman's correlation;
p<0,05 is considered significant
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Figure 2: The distribution of the rated stomachs from fattening pigs between Scores 0
and 10 (A), Prevalence of pig stomach ulcers in Switzerland from the present study (red)
compared to the preva-lence in 2005 (grey) from the study van den Berg et al. (2005).46
Scores of the present study were re-categorized for this illustration to match the previous
study’s score (B).
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Figure 3: Boxplot: Median, box =25%-75% quantiles, lining = 95 %, dots = outliers. Distri-
bution of scores per herd (n=61). Each boxplot represents one herd. Results that could not
be assigned to a specific herd are not displayed. Colours indicate the label type. Median
sample size per herd is 10 with first quantile at 5 and third quantile at 19.
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Figure 4: Evaluation of the labels IPS and
QM. Others include the stomachs that
could not be connected to a farm, they are
either IPS or QM. Letters of significance
atp < 0,01 according to Dunn’s Bonferroni
post hoc test.

Figure 5: Comparison of the distri-
bution of scores found with pigs
having an empty stomach or not.
Letters of significance according to
Wilcoxon test (p < 0,001).
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for this lack of improvement. As an intensive grinding
of the components of commercial pig feeds is considered
an important contributing factor to pig stomach ul-
cers, 34163435 one reason for this could be that particle
size in commercial pig feed is generally to small and not
ideal. Aslong as no data on the particle size distribution
in historical and present-day pig feeds is available, this
remains speculative. In addition to the grinding inten-
sity, the sheer fibre level in pig feed may play an addi-
tional role, with higher fibre levels being more protec-
tive.32

The wavelike distribution of the scores in Figure 2A
possibly indicates that the state of a Score 4-stomach is
unstable or transient; as soon as a stomach reaches this
state of hyperkeratinisation, erosions are very likely to
happen. This could explain why only few stomachs were
detected in this state. A similar wave-like pattern of score
prevalence, although not evident in the previous Swiss
study,*6 was detected in two studies in Denmark.36:43
While detailed differences between scoring systems and
scoring habits may partially explain discrepancies be-
tween individual studies, this does not depreciate the
value of comparing the prevalence of roughly catego-
rized states (healthy, mild-severe scores) between coun-
tries and time points. More detailed studies on the time
course of, and influence factors on gastric ulcer devel-
opment, would be welcome. Current data indicate that
while ulcers may already develop in nursery pigs, and
in particular in individuals of low birth weight, the prev-
alence in finisher pigs is higher,3 and in sows, the pro-
portion of particularly severe lesions can be very high.8
Thus, conditions during all production stages as well as
accumulative effects likely play a role in ulcer develop-
ment.

Effect of herd and label affiliation

In the present study, as in another recent one,3” the herd
had a very strong impact on the stomach condition. The
presence of a continuous herd effect was confirmed by
the much lower variation in stomach health among pigs
slaughtered from the same herd on the same day. A herd
effect was expected, since herd management, including
feeding and handling as well as other aspects of animal
welfare is one of the driving forces of pig stomach
health.?48 Since the farmers makes the management
choices, it can be hypothesised that farmers who are
interested in animal-friendlier farming are also more
likely to participate in a corresponding label program
- a consistent finding between 20054 and the present
study in Switzerland. On the other hand, management
practices obligatory under the label IPS, such as the pigs
having an enriched environment, with manipulable
material with particles longer than 10 cm, or additional
enrichment material such as straw, branches or silage,22
most likely also had an effect on the stomach health. It

was previously shown, for example, that silage had a
positive effect on stomach health in pigs.20

However, while it is unlikely that participants of a strict-
er label will not adhere to the required management
practices and overall orientation, not all farmers willing
to do so will necessarily join such a label. This explains
the farms with excellent stomach scores among the QM
farms. In these cases, the membership in a less strict
label may mean that these farms cannot be easily iden-
tified among their putatively less health-aware col-
leagues.

Relationship of stomach health with
carcass weight, stomach content and
prevalence of confiscates

The question whether stomach ulcers are linked to man-
agement affecting feed intake, feed conversion efficien-
cy, average daily weight gains, and slaughter weight, is
not only of economical but also of aetiological interest.
The feeding management of pigs is often conceptualized
as a dilemma, where particularly finely ground feed is
considered to increase digestibility, feed conversion and
average daily weight gain,1.23:32 but on the other hand
triggering stomach ulcers.3:416.23.343541 Findings that
heavier slaughter pigs are affected by the more severe
stomach ulcers, as found previously in Switzerland,*
support this concept. By contrast, several studies did not
find a correlation between weight gain or carcass weight
and ulceration,!” which matches other observations that
finely ground diets do not improve daily weight
gain.3:23.32.34 Yet, other studies even suggest a negative
effect of stomach ulcers on carcass weights or average
daily weight gains;? the negative association with carcass
weight was also found in the present study. One possi-
ble mechanism could be a reduced feed intake in ani-
mals with ulcers (at no change in feed conversion effi-
ciency).’ Indeed, a theoretical consequence of severe
stomach ulceration is a reluctance to eat® as well as a
proclivity to regurgitate feed,* both of which could ex-
plain the finding of more severe lesions in empty stom-
achs (Figure 5).28 The observation that a low birth
weight increases the risk of gastric ulcers as compared
to animals with a higher birth weight under the same
conditions3’¢ indicates that more work is necessary to
disentangle the effects that ulcers can have on intake
and weight gain, and that factors associated with low
birth weight have on ulcer development.

Another explanation is that more finely ground diets,
putatively triggering stomach ulcers, also pass from the
stomach faster than diets of larger particles.®!8 One of
the aetiologic scenarios for the development of ulcers is
that acid from the fundic region of the stomach can
move backwards to the Pars oesophagea of the stomach
more easily in the case of a finely ground diet that caus-
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es a rather liquid stomach content, or in the case of an
empty stomach. Recent findings that pigs affected with
stomach ulcers have a more fluid gastric content and a
lower pH support this etiological concept.36:37 Clearly,
studies are required that weigh the economic costs of
producing and feeding finely ground feeds, and the wel-
fare consequences for the animals.

Another question is whether empty stomachs are just
another symptom of a less animal-oriented husbandry.
For instance, could farmers who do not care as much
about their animals’ welfare be more likely to fast the
animals earlier before slaughter? Fasting as a money
saving tactic may make sense: A study that tested the
impact of different fasting strategies on carcass attributes
found that 24-h feed withholding could decrease the
feed expenditure per pig by 2 kg without compromising
carcass yield.?5 In the context of stomach health, sever-
al studies suggest that fasting can favour gastric ulcera-
tion.15:3145 Therefore, prolonged fasting immediately
prior to slaughter may be a contributing factor to ulcer
development. This is confirmed by observations that
the prevalence of gastric lesions is higher when pigs stay
at the abattoir overnight before slaughter.4s

A correlation of stomach ulcers with confiscated organs
could indicate that the ulcers are just one of many symp-
toms of careless pig management. With respect to the
latter question, the results of the previous* and the
present Swiss study show a generall absence of a corre-
lation with confiscate prevalence, indicating that factors
compromising other indicators of carcass health are due
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to different management issues than stomach ulcers. In
terms of a potential improvement of the ulceration sit-
uation, this finding, however, also indicates that the
inspection of other body parts offers no proxy informa-
tion for stomach health, and that stomachs themselves
would have to be investigated routinely if measures are
to be based on a feedback loop.

Conclusion

The results indicate that pig stomach health has not im-
proved since 2005 and thus there is still much room for
improvement in pig feeding and handling to ensure an-
imal welfare. The label IPS seems to promote boundary
conditions for good stomach health. The reasons for
gastric ulcer development have to be further clarified in
order to allow targeted countermeasures. It might be
good practice for abattoirs to randomly test stomachs for
lesions and lower carcass values for moderate to severely
changed stomach as means to improve pig management.
As groups of pigs from the same herd are similar in stom-
ach health, spot sampling of about 10 individuals per
herd might be sufficient to achieve this goal.
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Evaluation de la prévalence des
ulceres gastriques chez les porcs
abattus dans un abattoir suisse

Le développement d’ulcéres gastriques chez les porcs a
des causes diverses. En Suisse, la derniére enquéte sur la
prévalence des ulcéres gastriques et les facteurs de risque
possibles a été réalisée en 2005. Nous avons voulu réé-
valuer la prévalence des ulcéres gastriques en 2021.

Un total de 1005 estomacs de porcs d’engraissement
provenant de 136 lots et d’environ 87 troupeaux ont été
évalués dans un abattoir suisse. La Pars asophagea de
I’estomac a été notée de O=sain & 10=ulcérations et
sténoses séveres. Les scores ont été comparés entre les
porcs produits sous les labels «Production Intégrée
Suisse» (IPS, n=242 estomacs, 18 exploitations) et «As-
surance Qualité Viande Suisse» (QM, n=649, 58 exploi-
tations) et les autres (n=114).
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La prevalenza delle ulcere gastriche
nei maiali macellati in un macello
svizzero

Vi sono vari motivi che spiegano lo sviluppo delle ulce-
re gastriche nei maiali. In Svizzera, nel 2005 ¢ stata ef-
fettuata I’ultima indagine sulla prevalenza delle ulcere
gastriche e sui possibili fattori di rischio. In questo stu-
dio del 2021, abbiamo rivalutato la prevalenza delle
ulcere gastriche.

In un macello svizzero, sono stati esaminati 1005 sto-
maci di maiali da ingrasso provenienti da 136 lotti e
circa 87 mandrie. La Pars oesophagea dello stomaco &
stata valutata da 0 = sana a 10 = grave ulcerazione e
stenosi. Le valutazioni degli stomaci dei suini sono sta-
te confrontate tra i marchi Integrated Production Swit-
zerland (IPS, n=242 stomaci, 18 aziende), Quality Ma-
nagement Swiss Meat (QM, n=649, 58 aziende) e altre
(n=114).
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Les résultats ont montré une prévalence de 27,2% de
modifications muqueuses légeres (scores 1-3), 14,9% de
modifications muqueuses modérées (scores 4-6) et
19,1% de modifications muqueuses sévéres (scores
7-10). Seuls 38,8 % des estomacs ont été classés 0 et donc
considérés comme sains. Par rapport aux résultats de
2005, il n’y a pas de différence entre les scores les plus
bas (0-2) et les scores les plus élevés (9-10). Cependant,
on constate un glissement des scores moyens (3-4) vers
les scores plus élevés (5-8). Les scores d’estomac se sont
avérés étre spécifiques au troupeau. Il y avait des diffé-
rences (p < 0,01) entre les étiquettes, indiquant que les
porcs IPS avaient des estomacs moins affectés. Les esto-
macs qui étaient vides a I’abattage présentaient des
scores plus élevés (p < 0,001). Le poids moyen de la
carcasse des porcs dans les groupes d’abattage était né-
gativement corrélé (p < 0,05) a leur score gastrique mé-
dian. Les confiscations n’étaient pas liées aux scores
gastriques.

Les résultats suggérent que la santé de I’estomac des
porcs ne s’est pas améliorée depuis 2005. Les différences
entre les labels semblent résulter de réglementations
différentes prescrivant une taille minimale des parti-
cules de matériau d’enrichissement dans les IPS. Les
raisons de I’apparition d’ulcéres gastriques, y compris
celles concernant un lot individuel au sein d’un label,
doivent encore étre clarifiées afin de permettre des
contre-mesures ciblées. Etant donné I’apparente spéci-
ficité des exploitations, la notation d’un nombre limité
d’estomacs par troupeau au cours du processus d’abat-
tage pourrait faciliter ’établissement d’un systéme de
retour d’information.

Mots clés: muqueuse gastrique, porc, santé de I'estomac,
bien-étre, élevage

I risultati hanno rilevato una prevalenza del 27,2 % di
lievi modifiche della mucosa (punteggio 1-3), del 14,9 %
di moderate modifiche della mucosa (punteggio 4-6) e
del 19,1% di gravi modifiche della mucosa (punteggio
7-10). Solo il 38,8% degli stomaci & stato valutato 0 e
quindi considerato sano. Rispetto ai risultati del 2005,
non c’¢ differenza tra i punteggi pitt bassi (0-2) e quel-
li pit alti (9-10). Tuttavia, ¢’¢ stata una variazione dai
punteggi medi (3—-4) ai punteggi piu alti (5-8). I punteg-
gl dello stomaco hanno dimostrato di essere specifici
alle mandrie. Si sono rilevate differenze tra i marchi (p
< 0,01) questo segnala che i maiali IPS avevano gli sto-
maci meno affetti. Gli stomaci che erano vuoti al mo-
mento della macellazione hanno mostrato valori pit alti
(p <0,001). I peso medio della carcassa era negativa-
mente correlato (p <0,05) al loro punteggio medio del-
lo stomaco. Non si & trovata nessuna correlazione tra i
valori dello stomaco e le confische.

I risultati mostrano che la salute dello stomaco dei ma-
iali non & migliorata dal 2005. Le differenze tra i marchi
potrebbero essere dovute ai diversi regolamenti della
dimensione minima dei materiali di arricchimento com-
portamentale nell’IPS. Per consentire misure profilatti-
che mirate, le ragioni dello sviluppo delle ulcere gastri-
che dovrebbero essere ulteriormente chiarite includendo
quelle delle singole mandrie all’interno dei marchi.
Visto la chiara specificita, durante il processo di macel-
lazione, il punteggio di un numero limitato di stomaci
per mandria potrebbe facilitare la creazione di un siste-
ma di feedback.

Parole chiave: Mucosa gastrica, maiale, salute dello stomaco,
benessere degli animali, zootecnia
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