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Abstract

Background: In 2010, the ‘European Declaration on alternatives to surgical castration of pigs’ was agreed. The

Declaration stipulates that from January 1, 2012, surgical castration of pigs shall only be performed with prolonged
analgesia and/or anaesthesia and from 2018 surgical castration of pigs should be phased out altogether.

The Federation of Veterinarians of Europe together with the European Commission carried out an online survey via
SurveyMonkey®© to investigate the progress made in different European countries. This study provides descriptive
information on the practice of piglet castration across 24 European countries. It gives also an overview on
published literature regarding the practicability and effectiveness of the alternatives to surgical castration without
anaesthesia/analgesia.

Results: Forty usable survey responses from 24 countries were received. Besides Ireland, Portugal, Spain and United
Kingdom, who have of history in producing entire males, 18 countries surgically castrate 80% or more of their male
pig population. Overall, in 5% of the male pigs surgically castrated across the 24 European countries surveyed,
castration is performed with anaesthesia and analgesia and 41% with analgesia (alone). Meloxicam, ketoprofen and
flunixin were the most frequently used drugs for analgesia. Procaine was the most frequent local anaesthetic. The

surgical castration completely.

sedative azaperone was frequently mentioned even though it does not have analgesic properties. Half of the
countries surveyed believed that the method of anaesthesia/analgesia applied is not practicable and effective.
However, countries that have experience in using both anaesthesia and post-operative analgesics, such as Norway,
Sweden, Switzerland and The Netherlands, found this method practical and effective. The estimated average
percentage of immunocastrated pigs in the countries surveyed was 2.7% (median = 0.2%), where Belgium
presented the highest estimated percentage of immunocastrated pigs (18%).

Conclusion: The deadlines of January 1, 2012, and of 2018 are far from being met. The opinions on the animal-
welfare-conformity and the practicability of the alternatives to surgical castration without analgesia/anaesthesia and
the alternatives to surgical castration are widely dispersed. Although countries using analgesia/anaesthesia routinely
found this method practical and effective, only few countries seem to aim at meeting the deadline to phase out
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Background

Many piglets in Europe are castrated surgically without
any anaesthesia or post-operative analgesia. This is
allowed by European legislation up to an age of 7 days
[1]. Piglets are neurologically mature newborns such as
lambs, kids, calves and human infants [2]. Such new-
borns mature animals usually become conscious within
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the first few minutes to hours after birth [3]. Castration
is a painful and stressful procedure [4]. Some studies re-
port behavioural alterations for several days after the
procedure indicating that piglets likely experience post-
operative pain [5-7], whereas results based on physio-
logical measures have proven to be more inconsistent as
reviewed by [8]. Although the use of anaesthetics [9, 10]
would appear to be of benefit during the procedure it-
self, without the combined use of an analgesic, physio-
logical responses to the procedure post-recovery would
seem to indicate that the pain experienced is still great
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[4]. Castration of male pigs is hence a substantial animal
welfare problem. To tackle this, in 2010, on the initiative
of the European Commission and the Belgian
Presidency, representatives of European farmers, meat
industry, retailers, scientists, veterinarians — represented
by the Federation of Veterinarians of Europe (FVE) and
animal welfare Non-Governmental Organisations agreed
upon the ‘European Declaration on alternatives to surgi-
cal castration of pigs, from here on referred to as the
Declaration [11].

The final goal of this Declaration is to phase out the
surgical castration of pigs by 2018 in all European Union
(EU) and all European Free Trade Association (EFTA)
countries. But the Declaration also requested that from
1 January 2012, surgical castration of pigs shall only be
performed with prolonged analgesia and/or anaesthesia.

In September 2015, FVE together with the European
Commission decided to analyse the situation with re-
spect to the progress seen in the different countries fol-
lowing up the Declaration. Specific focus was given to
getting an overview of the situation regarding surgical
castration with prolonged analgesia and/or anaesthesia
in the different countries involved.

Methods
This publication is based on an online survey, discus-
sions with regional experts in pig castration and an in-
vestigation of (scientific) opinions on the different
alternatives existing to surgical pig castration. The online
survey on pig castration was designed by FVE and the
European Commission, Directorate General for Health
and Food Safety via SurveyMonkey®. It was distributed
to all national veterinary organisations and to members
of the European Association of Porcine Health
Management (EAPHM) between 28 September 2015
and 30 October 2015. In total, 44 surveys from 24 coun-
tries were received and 40 of them provided usable an-
swers. The final number of respondents per country
varied from 1 to 5. Results were expressed at country
level. Only consistent answers between respondents of
the same country were considered. Each country was
asked about the estimated percentage of i) castrated pig-
lets; ii) castrated with analgesia and anaesthesia; iii) cas-
trated with analgesia only; iv) castrated without analgesia
or anaesthesia and v) immunocastrated piglets. The sur-
veyed consisted of 3 open questions, 6 dichotomous and
3 multiple-choice questions (Table 1). After the survey,
regional experts from 9 countries (pig veterinarians with
publications or with known societal involvement in pig
castration) were consulted to verify the survey answers
and obtain more in-depth information on the situation
in the different countries.

Three continuous variables were converted into di-
chotomous variables to look for possible associations
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Table 1 Questions included in the survey on pig castration

Open questions

Percentage of pigs castrated

Percentage of pigs castrated with analgesia and anaesthesia
Percentage of pigs castrated with analgesia only

Percentage of pigs castrated without analgesia or anaesthesia
Percentage of immunocastrated pigs

List the anaesthetics and analgesics used for pigs in “your” country.

What are the main obstacles to reach the goals of the Brussels
Declaration in “your” country?

Dichotomous and multiple choice questions

In the last 3-5 years, has the number of male piglets that are being
castrated under anaesthesia and/or analgesia gone up in your country?
(yes, no)

In the last 3-5 years, has the number of male piglets that are not
castrated anymore gone up in your country? (yes, no)

In the last 3-5 years, has the number of male piglets that have been
immunocastrated gone up in your country? (yes, no)

F1 - Who is allowed to administer anaesthesia/analgesia in your
country? (only a vet, farmer)

F2 - Is the method of anaesthesia/analgesia applied practicable and
effective? (yes, no)

F3 - In your country, how do you feel the government and stakeholders
are working towards complying with the European declaration on pig
castration (0: Little is done to meet the goals of the European
declaration of pig castration; 1: Working towards it)

F4 - Has an official deadline to phase out castration been set in your
country? (yes, no)

F5 - Economic impact of castration under the use of anaesthesia and/or
prolonged analgesia and phasing out pig castration? (0: Neglectable /
minor cost in relation to other costs; 1: Serious extra cost)

F6 - Welfare impact of castration under the use of anaesthesia and/or
prolonged analgesia and phasing out pig castration? (0: negative; 1:
neutral; 2: positive)

between variables. Each country was classified in one of
two categories based on expert opinion on the percent-
ages provided by the survey:

i) surgically castrated piglets (0: 0-20%; 1: 80—100%),
twenty three countries classified: Belgium was not
considered here for having an intermediate
percentage.

ii) castrated with analgesia and anaesthesia (0: 0-6%; 1:
24-99%), twenty four countries classified.

iii) castrated with analgesia only (0: 0-12%; 1: 72—99%).
Twenty two countries classified: the Czech Republic
and France were not considered here for having
intermediate percentages of pigs castrated with
analgesia only.

The ‘Genmod’ procedure for binomial data was ap-
plied to detect possible associations between the answers
given to those three questions and the variables F1 to F6
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present in the survey (Table 1). A p-value of 0.05 was
considered significant for all analyses.

Results

Percentages of pigs castrated

Table 2 shows the percentage of pigs castrated using dif-
ferent methods, according to the survey. In 18 out of the
24 countries that participated in the survey, 80% or
more of male pigs are surgically castrated. In Ireland,
Portugal, Spain, the Netherlands and United Kingdom,
20% or less of the male pigs are castrated. Looking at
the size of the total pig population, this corresponds to
61% of male pigs being surgically castrated in Europe
(Fig. 1). Belgium, France, Germany and Switzerland
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reported an increase in the number of entire raised
males in the last 3-5 years and the Netherlands a strong
increase.

Norway, Switzerland, The Netherlands and Sweden re-
ported 99, 97, 30 and 24% of surgically castrated animals
with both anaesthesia and analgesia, respectively. In the
other countries and according to the survey, less than
6% of the piglets were castrated using anaesthesia and
analgesia.

According to the survey, seven countries castrate sur-
gically more than 70% of the male piglets in their coun-
try using analgesia (alone). In France and Czech
Republic, 50 and 31% of piglets respectively were cas-
trated surgically using analgesia. The other countries

Table 2 Percentages of entire males, immunocastrated and surgically castrated commercial piglets and methods of castration used

in the 24 countries surveyed

Entire
males

Country (number of
usable answers)

Immuno  Surgical
castrated Castration

Break-out surgical castration

Pig population*

Castrated with

analgesia & anaesthesia

Castrated with
analgesia only (%)

Castrated without analgesia
OR anaesthesia

% total % total % total % total surgical % total surgical % total surgical
Austria (2) 5 0 95 1 72 27 2869
Belgium (4) 15 18 67 3 6 91 6351
Czech (2) 5 5 90 6 31 63 1548
Denmark (4) 5 0 95 0 95 5 12402
Estonia (1) 0 0 100 0 10 90 359
Finland (1) 4 0 96 0.5 99 0.5 1258
France (4) 20 0 80 0 50 50 13428
Germany (1) 20 <1% 80 <1% 99 0 28046
Hungary (1) 1 0 99 0 0 100 2935
Iceland (1) 5 0 95 0 95 5 36
Italy (1) 2 5 93 05 25 97 8561
Ireland (1) 100 0 0 0 0 0 1468
Latvia (1) 0 0 100 0 0 100 368
Luxembourg (1) 1 0 99 0 99 1 90
Netherlands (1) 80 0 20 30 0 70 12013
Norway (1) 1 <1% 99 99 0 1 1644
Portugal (1) 85 25 12.5 0 0 100 2014
Romania (1) 0 5 95 2 4 94 5180
Slovakia (1) 0 10 90 0 12 88 637
Slovenia (1) 1 0 99 1 9 90 288
Spain (3) 80 5 15 1 7 92 25495
Sweden (2) 0 6 94 24 76 0 1478
Switzerland (2) 5 25 92.5 97 0 3 1573
UK (2) 98 <1% 2 45 45 91 4383
Europe-24 mean 27(0.2) 7895 11 (0.5 32(7.5) 50 (65) 132920
(median)
Europe-24 (according 36% 3% 61% 5% of the total of 41% of the total of 54% of the total of

to pig population)

surgically castrated pigs surgically castrated pigs surgically castrated pigs

?In 1000 heads- data from Eurostat 2013 except Norwegian pig population data from NorwegianNational Bureau of Statistics 2015
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Immunocastration
3%

Castrated
61%

Not castrated
36%

Fig. 1 Percentage of male pigs castrated and methods of castration in the 24 surveyed countries

m Not castrated

= Immunocastration

Analgesia

25% With A/A
Analgesia

m None

reported the administration of analgesia in 10% or less
of male pigs castrated. In the last 3-5 years, Austria,
Denmark, Finland, France, Germany, Iceland and
Luxemburg noticed an increase in the number of piglets
castrated under anaesthesia and/or analgesia.

The mean percentage of immunocastrated pigs in the
countries surveyed was 2.7% (median 0.2%; range = 0—
18%) with Belgium having the highest estimated percent-
age of immunocastrated pigs. Respondents from
Belgium, Czech Republic, Norway, Romania, Spain and
Sweden reported an increased number of immunoca-
strated pigs during the last 3-5 years.

Products used for analgesia and anaesthesia in pigs

Using analgesia/anaesthesia: how practical and effective
are they?

Respondents were asked whether the method of anaes-
thesia/analgesia applied is practicable and effective.
Overall, in 50% of the countries respondents answered
“no” and in 37% they answered “yes”. 9% of the countries
did not have a consistent answer between the respon-
dents and 4% did not answer.

Nine experts also commented via free text that they felt
that the use of analgesia alone (often not prior, but only at
the time of the surgery) is insufficient for avoiding stress
and pain for the piglets. According to the survey only vet-
erinarians are allowed to administer anaesthesia/analgesia
in 67% of the countries. In the Netherlands, Sweden and
Switzerland these medicines are used under veterinary
prescription but the farmer is allowed to administer them.
In some countries (e.g. Sweden), farmers first have to pass
a specific training course. In Denmark and France, veteri-
narians can prescribe analgesia for farmers, who are
allowed to administer it, but anaesthetics must be admin-
istered by a veterinarian.

Pig castration: how much is it of importance in the
different countries?

In respect to how hard the government and stakeholders
are working towards complying with the Declaration on
pig castration, in 62% of the countries respondents

replied that they felt that the government and stake-
holders are working towards complying with the
Declaration.

Regarding the question about whether in their country
an official deadline on pig castration had been set, no
countries, except of Germany and Norway, noted that a
national deadline had been set. Respondents from the
Czech Republic, the United Kingdom and Switzerland
gave different answers. In some countries, experts noted
that while the government had set no official date, some
farm assurance systems had set deadlines. Several coun-
tries also noted that while no date had been set to phase
out pig castration, they had a date set demanding anal-
gesia (e.g. Finland has had an industry requirement since
2011, Denmark an industry requirement since 2009 and a
legal requirement since 2011) or demanding the use of an-
algesia and anaesthesia (e.g. Sweden from 1 January 2016).

Regarding the economic impact of castration under
the use of anaesthesia and/or analgesia and phasing out
pig castration, in 38% of the countries respondents be-
lieve that the use of anaesthesia and analgesia causes
considerable extra costs.

Regarding the welfare impact of castration under the
use of anaesthesia and/or analgesia and phasing out pig
castration, respondents from 67% of the countries sur-
veyed were positive or very positive about the animal
welfare benefits. One country thought that the welfare
impact would be negative. The remaining respondents
were either neutral or gave inconsistent answers.

According to the respondents and independently of
their country, the main obstacles to reach the goals of the
Declaration were the economic implications (mentioned
19 times were that extra costs occur to the farmer which
are not be paid back by the consumer), the extra work
load caused by using anaesthesia/analgesia (mentioned 11
times), the lack of practical and effective anaesthesia/anal-
gesia protocols (mentioned 10 times), the lack of EU
acceptance of entire males both by the market as by
slaughterhouses (mentioned 7 times), risk of boar taint in
meat (mentioned 3 times) and welfare problems associ-
ated with raising entire males (mentioned 2 times).
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Associations between variables from the survey

The use of analgesia and anaesthesia in pig castration
was significantly associated with whether or not the pro-
ducer is allowed to administer anaesthesia (P =0.02).
From the four countries that uses analgesia and anaes-
thesia in more than 20% of the pigs castrated, The
Netherlands, Sweden and Switzerland allow the produ-
cer to administer analgesia and anaesthesia. Norway was
the only country where analgesia and anaesthesia was
frequently used to castrate piglets (99% castrated with
analgesia and anaesthesia) but where the producer could
not administer such products. The four countries that
have experience in using analgesia and anaesthesia found
this method practical and effective (P = 0.005).

The use of analgesia was associated with whether or
not the country is working towards complying with the
EU legislation (p=0.03). The countries where respon-
dents agreed that “little is done to meet the goals of the
Declaration” did not use analgesic to castrate the major-
ity of the piglets.

Discussion of the survey results

For most countries, reliable statistical data on the
amount of pigs castrated and on the methods used to
castrate them is not available. The present survey by the
FVE relied upon the answers of experts in pig produc-
tion from different countries. Therefore, while the re-
sults presented in this document indicate the situation
of each country in terms of pig castration, it should be
recognised that this might not reflect the situation in the
whole of Europe, nor give a complete picture.

Ireland, United Kingdom, Spain and Portugal have a his-
tory in producing entire males. In the Netherlands, now
also the great majority of pigs produced are entire males
(80%). The remaining 19 countries that participated to the
survey castrated more than 80% of their male pig popula-
tion. The ultimate goal of the Declaration [11], namely to
phase out surgical pig castration, is therefore far from be-
ing reached by 2018.

Several countries agreed on deadlines with respect to
banning surgical castration without analgesia and/or an-
aesthesia (Table 3). No country, however, has set a dead-
line to completely phase out surgical castration.

On average 5% of the male pig population surgically
castrated across the 24 European countries surveyed was
castrated with anaesthesia and analgesia; 41% with anal-
gesia (alone) and 54% was castrated completely without
any anaesthesia or analgesia. In 2010, it was estimated
that 79% of the piglets were castrated without anaesthe-
sia or analgesia [12].

Based on these results, there is still a major bottleneck
in the use of the combination of anaesthesia and anal-
gesia, the anaesthesia being the biggest constraint.
Results from the PIGCAS project published in 2009 [13]
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Table 3 Overview of deadlines in a selected number of
countries

Country Year Deadline content

Denmark 2009, 2011  Ban on surgical pig castration without
analgesia, industry requirement since 2009,
legal requirement since 2011

Germany 2019 Ban on surgical pig castration without
anaesthesia

Netherlands 2009 Ban on surgical pig castration without
anaesthesia

Norway 2002 Ban on surgical pig castration without
analgesia and anaesthesia

Sweden 2016 Ban on surgical pig castration without
analgesia and anaesthesia

Switzerland 2010 Ban on surgical pig castration without

anaesthesia

indicated as well that in most countries, anaesthesia was
not used and that analgesia was used even more seldom
than anaesthesia. The use of analgesics (alone) for male
pig castration has hence increased in the last few years.

Expert opinion on surgical castration with analgesia and
anaesthesia

The number of authorised and licensed analgesics and
anaesthetics for pig castration is limited and differs
largely between countries as can be seen in Table 4. For
surgical castration of male piglets to be used at farm
level, the method must be easy to run without requiring
expensive equipment while resulting in a significant re-
duction of pain for the piglets [14].

Procaine was the most cited local anaesthetic among
the countries surveyed. Even though lidocaine is by far
the most common local anaesthetic tested in experimen-
tal studies [8], this local anaesthetic was only mentioned
in Italy, Norway and Sweden. Local administration of
lidocaine has been shown to reduce the cortisol level
measured 20 min after castration and has shown to re-
duce the movements and intensity of vocalisation during
castration [15]. The anaesthetic effectiveness of lidocaine
under experimental conditions has been reviewed [8]
and found not to be immediate and limited in duration.
In case of the use of intratesticular injection of lidocaine
with adrenaline, it takes the lidocaine 3 min to reach the
testicular cordons [16]. Lidocaine does not readily dif-
fuse through the tunica vaginalis and in the cremaster
muscle which can explain the nociceptive response to
surgical castration under local anaesthesia [17]. In our
survey, meloxicam, ketoprofen and flunixin were the
most frequently cited analgesics across countries. Those
three drugs are non-steroidal anti-inflammatory drugs
(NSAIDs). Their effectiveness in alleviating pain during
male pig castration is questionable. Some studies show
that pre-emptive administration of meloxicam, 30 min
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Table 4 Overview of the products used for analgesia and/or anaesthesia in pigs in the different countries according to the answers
collected in the survey

Country Trade name Active substance Marketing authorization holder
Austria Finadyne flunixin meglumine MSD Animal Health
Melovem meloxicam Dopharma
Metacam meloxicam Boehringer Ingelheim
Narketan ketamine Vétoquinol AG
Stresnil azaperone Provet AG
Belgium Metacam meloxicam Boehringer Ingelheim
Ketamidor ketamine Richter farma
Stresnil azaperone Eli Lilli
Novocain procaine hydrochloride, Kela laboratoria/VMD
Procaine + adrenaline
Czech Republic Narketan ketamine Vetoquinol, Bioveta
Stresnil azaperone Eli Lilli
Procamidor procaine Richter Pharma AG
Denmark Finadyne flunexin MSD Animal Health
Melovem meloxicam Sacnvet
Ketador ketamine Salfarm
Procamidor procaine hydrochloride Salfarm
Coxofen ketoprofen Dechra
Romefen ketoprofen Merial
Rifen Ketoprofen Salfarm
Metacam meloxicam Boehringer Ingelheim
Meloxidolor meloxicam Huvepharma
Estonia Porcamidor procaine Richter pharma
France Stresnil azaperone Eli Lilly
Metacam, Melovem meloxicam Boehringer Ingelheim
Imalgene ketamine Merial
Finadyne Flunixine MSD Animal Health
Procamidor procaine hydrochloride Richter farma
Germany Ursotamin ketamine Medistar Arzneimittelvertrieb
Stresnil azaperone Elanco animal Health
Metacam meloxicam Boehringer Ingelheim, Vetmedica
Hungary Finadyne flunixin Intervet
Melovem meloxicam Dopharma International
Minocain procaine Kon-Pharma
Ketofen, Ketolodor, Ketanest, Ketamidor, ketoprofenum Merial, Le Vet Beheer B.V,
Ketink Bela-pharm GmbH and Co.KG, Richter Pharma,
Industrial Veterinaria S.a.
Stresnil azaperone Eli Lilly Benelux N.V.
Iceland Metacam meloxicam Boehringer Ingelheim
Procamidor procaine hydrochloride Boehringer Ingelheim
Ireland Metacam meloxicam
Tolfine tolfenamic Vetoquinol
Anaestamine Ketamidor ketamine Le Vet Beheer BV

Stresnil

azaperone

Richter Pharma

Elanco
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Table 4 Overview of the products used for analgesia and/or anaesthesia in pigs in the different countries according to the answers
collected in the survey (Continued)

[taly

Latvia

Luxembourg

Netherlands

Norway

Romania
Slovakia

Slovenia

Spain

Sweden

Flunazine
Metacam
Tolfedine

Stresnil

Alivios

Ketofen
Ketodolor
Dinalgen
Ketink
Rifen

Aniketam
Ketamidor

Alfacilline
Procamidor

Sodium Salicyl
Novasul
Pracetam

same as Belgium
Novem
Castralgin

Gas

Anaestamine Ketamidor
Narketan

Procamidor
Pronestesic

Lidokain 20 mg/ml- adrenalin 5
Lidokel-Adrenalin vet
Procamidor
Metacam

Loxicom

Stresnil

Stresnil

Bioketan

Novasul

Ketolar

Zoletil

Stresnil

Valium

Metacam

Meloxidy!
Procamidor
Ketoprofeno
Melovem

Metacam

Xylocain

flunixine
meloxicam
tolfenamic acid
azaperone
lidocaine

flunixin meglumine

Ketoprofenum

ketamine

procaine hydrochloride

sodium salicylate
metamizole

paracetamol

meloxicam
metamizole
C0202

ketamine

procaine hydrochloride

lidocaine

procaine hydrochloride
meloxicam

meloxicam

azaperone

azaperone

ketamine

metamizole

ketamine

tiletamine + zolazepam
azaperone

diazepam

meloxicam

meloxicam

procaine hydrochloride
ketoprofen

meloxicam

meloxicam

Lidocaine

Cross Vetpharm Group Limited
Boehringer Ingelheim
Vetoquinol

Elanco animal Health

Fatro

Merial

Le Vet

Laboratorios Dr. Esteve Industrial Veterinaria. -
Richter Pharma

Le Vet Beheer BV
Richter Pharma AG

Alfasan International
Richter Pharma

Dopharma Research
Richter Pharma

Ceva Sante Animale

Boehringer Ingelheim

Interchemie de Adelaar

Le Vet Beheer BV
Richter Pharma
Vetoquinol

Richter Pharma
Fatro S.P.A.

NAF Apotek

Kela

Richter pharma
Boehringer Ingelheim
Norbrook

Janssen Pharmaceutica
Janssen Pharmaceutica
Vetconsult

Vetconsult

Parke-Davis

Virbac

Esteve

Roche

Mylan Pharmaceuticals
Ceva

Richter pharma

Salfarm Scandinavia
Boehringen Ingelheim

AstraZeneca
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Table 4 Overview of the products used for analgesia and/or anaesthesia in pigs in the different countries according to the answers

collected in the survey (Continued)

Switzerland Metacam meloxicam Boehringer Ingelheim
Stresnil azaperone Ketavet, Janssens
Janssen ketamine Graeub
Dolorex butorphanol Intervet
Narketan ketamine Vétoquinol
Isoflurane isoflurane

UK Ketamidor ketamine Richter

Le Vet Beheer BV.
Stresnil azaperone Eli Lilly
Solacyl sodium salicylate Dechra, Eurovet
Finadyne, flunixine Intervet, Merial, Norbrook
Allevinix,
Pyroflam, Flunixin
Kefotem ketamine
Meloxidyl meloxicam Ceva
Metacam, Novem Boehringer Ingelheim
Inflacam, Rheumacam Chanelle
Recocam Cross VetPharm
Melovem Dopharma
Emdocam Emdoka
Meloxidolor Le Vet
Loxicom Norbrook
Contacera Zoetis

Some products may be missing and some products are used off-label

before the procedure, gives some post-operative anal-
gesia after surgical castration [18]. However, others [10]
reported very limited effects of meloxicam in reducing
pain related to pig castration. SUIVET [19], an organisa-
tion of pig veterinarians in Italy, proposed a protocol for
pig castration using a combination of meloxicam and
procaine. To give the product time to become efficient,
they suggest giving the injection first to 5 litters, after
which to come back to castrate the piglets. In order to
limit the number of injections, they suggest to combine
it with the iron injection usually provided anyway [19].
Ketoprofen did not show any effect on pain responses
during castration, but postoperative pain was reduced in
these piglets in terms of scratching, tail wagging and
isolating themselves on the day after castration [20].

General anaesthesia can be induced by use of inhal-
ation agents or injection. The use of inhalation agents
was mentioned by the Netherlands (Carbone dioxide)
and Switzerland (Isoflurane). The availability of injection
anaesthetics for general anaesthesia was mentioned in
several countries. General anaesthesia has advantages
but is difficult to practice at the farm level and present
some major drawbacks [15, 21]. The use of CO, is very
controversial. Piglets castrated under CO2 anaesthesia
display more interactive behaviours during the 8 day ob-
servation period, however the piglets that were castrated
under anaesthesia also displayed behaviours indicative of
pain and discomfort up 6 days after castration [22].

Although CO, is very commonly used for pre-
slaughter stunning, due to a lack of alternatives, CO,
produces strong aversion (irritation and asphyxia) in pigs
before they lose consciousness [23, 24]. Isoflurane inhal-
ation was found in one large scale study to only have
given sufficiently anaesthesia in 77% of the piglets [25].

The sedative azaperone was frequently mentioned.
Sedation makes the piglets easier to handle, however it
is not effective at all in relieving pain. It may be used as
premedication to local and general anaesthesia such as
in combined use with ketamine [26].

Half of the countries surveyed believe that the method
of anaesthesia/analgesia applied is not practicable and
effective. Extra cost, extra work load and the lack of
practical and effective protocols were 3 main constraints
identified by the respondents. One study [20] estimated
that local anaesthesia prior to castration increase the
labour demand by 39 to 52%. Still, countries that have
some experience in using analgesia and anaesthesia
(Norway, Switzerland, The Netherland and Sweden)
found their method practical and effective. Furthermore,
based on the survey, that a producer is allowed to ad-
minister anaesthesia and analgesia seems to facilitate the
use of such products in a routine basis to castrate pig-
lets. In the Netherlands, Sweden and Switzerland the
farmer is allowed to administer anaesthesia and anal-
gesia. In Norway, farmers cannot use analgesia and an-
aesthesia. In some other countries as Denmark and
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France, veterinarians can prescribe analgesia to be ad-
ministered by farmers, but anaesthetics must be admin-
istered by a veterinarian. In Sweden, a farmer may inject
local anaesthesia and analgesia to perform pig castration,
when he has attended both a course in handling phar-
maceuticals and a course in correct administration of
scrotal local anaesthesia. According to FVE’s Veterinary
Act [27] and most national Veterinary Acts, administer-
ing anaesthesia and doing surgery entering a body cavity
is a task that can only be performed by veterinarians. Po-
tential complications associated with surgical castration
include haemorrhage, excessive swelling or oedema, in-
fection, poor wound healing, and failure to remove both
testicles and risks involved with anaesthesia when used
[28]. Therefore, FVE, the Federation of veterinarian of
Europe, is of the position that pig castration should al-
ways be performed by a veterinarian under general or
local anaesthesia with additional prolonged analgesia
[29]. It should also be noted that some anaesthetics such
as ketamine in many countries is upon strict regulation
due to illicit use.

As a priority to make further progress, a series of mu-
tually agreed, practical and effective analgesia and/or an-
aesthesia protocols should be agreed at a national or EU
level. These protocols should be cost effective, produce
minimum stress and pain both during and after castra-
tion and be safe for both the handler and the piglet. The
method should also ensure a quick recovery to minimize
the risk of the piglet being crushed by the sow.

In 2016, a European consortium on the basis of a call
of the European Commission (SANCO/2014/G3/026)
started a study on methods of pig castration — called
‘CASTRUM’. More specifically the study will try to iden-
tify available methods for the use of anaesthesia and/or
prolonged analgesia and specifically look into alterna-
tives to surgical castration for ‘heavy’ pigs used in trad-
itional products. The outcome of this study should
become available in 2017.

Expert opinion on immunocastration

The estimated average percentage of immunocastrated
pigs in the countries surveyed was 2.7% (median = 0.2%),
where Belgium presented the highest estimated percent-
age of immunocastrated pigs (18%). Respondents from
Czech Republic, Norway, Romania, Spain and Sweden
reported a slight increase in immunocastrated pigs in
the last 3-5 years. Immunocastration has been permit-
ted in the EU since 2009, but while it is used to a great
extend in some countries abroad such as Australia [30],
it seems still difficult to break through in Europe. Immu-
nocastration is used in a higher proportion of pigs in
Belgium mainly due to the impact of a major Belgian re-
tailer (Colruyt) who since end 2010 only accepts pork
from pigs castrated by vaccination. At this moment
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Zoetis is the only company which has a Gonadotrofine
Releasing Factor vaccine on the market (Improvac R). In
terms of feasibility, the vaccine requires two doses, at
least 4 weeks apart, with the second dose being given
ideally 3—4 weeks before slaughter. Pigs slaughtered at a
higher slaughter weight may need more than two doses.
A single effective shot of the “vaccine” is being investi-
gated at the moment [31]. Immunocastration eliminates
the acute pain experienced by surgically castrated pig-
lets; however welfare concerns still arise due to the fact
that immuno-castrated pigs behave as entire males until
the second vaccination. The main limitation to immuno-
castration is linked to market issues and human error
(vaccinating outside the recommended time period, miss-
ing a dose [32]. Most retailers do not accept pork from
immunocastrated pigs being afraid for poor public accept-
ance. However, in the case of Belgium, the acceptance of
immunocastration led to a better welfare-friendly image of
the retailer and large scale surveys conducted in European
countries, showed that over 60% of surveyed consumers
informed about the issue preferred immunocastration to
surgical castration with anaesthesia [33].

From an animal-ethical point of view, not all alterna-
tives to pig castration are equal [34, 35]. Immunocastra-
tion may give the greatest benefit to the animals, while
raising entire males can still lead to pigs suffering from
aggressive behaviour amongst each other and giving pain
relief are seen as less animal-friendly alternative [34].

Expert opinion on entire males

Entire males’ production is another main alternative to
surgical castration. From an animal welfare perspective,
raising entire males has benefits but also disadvantages
[30]. In Ireland, Portugal, Spain and the United Kingdom
less than 20% of the pigs were surgically castrated. Most
countries do not rear entire male pig due to the inci-
dence of boar taint. There is so far no international ac-
cepted and validated on-line method available for the
measurements of boar taint in carcasses that throughout
fulfils the requirement for a highly streamlined industry
at the slaughterhouses [36]. Ireland and the United
Kingdom address the incidence of boar taint by slaugh-
tering at low weight and before sexual maturity. Accord-
ing to de Roest [37], the raising of entire males can be
an interesting option for many countries, except for
countries and production systems with a high age at
slaughtering. The costs and benefits of this alternative
will depend on the percentage of males with boar taint
at slaughtering. Raising entire males should not generate
more than 2.5% of boar taint among slaughter pigs, in
order to maintain the considerable economic benefits of
better feed efficiency of entire males with respect to
castrate [37].
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Conclusions

The deadline of 1 January 2012, which marks the day after
which all castrated piglets reared in the EU and EFTA
countries have to be treated with prolonged analgesia and/
or anaesthesia, is far from being met in the majority of the
24 countries we surveyed. Analgesia alone is now used in
several countries, probably partly due to the Declaration,
but the effectiveness of this method to alleviate the pain
during male piglet castration is questionable. There is still
a major bottleneck in the use of the combination of anaes-
thesia and analgesia among the majority of the countries
surveyed, the anaesthesia appearing to be the biggest con-
straint at the farm level.

The percentage of male pig population immunoca-
strated is still very low. Still, it appears as a promising al-
ternative to surgical castration in countries such as
Belgium. In Ireland, United Kingdom, Spain and Portugal,
the production of entire males has been for long used as
the main type of pig meat and a further increase is fore-
seen in other countries. In our survey Belgium, France,
Germany, the Netherlands and Switzerland reported an
increase in the number of pigs raised as entire males. De-
pending of the country, immunocastration and entire
male production are foreseen as valuable alternatives to
surgical castration.

As a priority to make further progress, a series of prac-
tical and effective analgesia and/or anaesthesia protocols
should be mutually agreed at a national or EU level.

It is the apprehension of the authors that given the
current economic climate, it is unlikely that pig producers
will be able to follow the Declaration on pig castration un-
less it becomes mandatory in one way or another.

Abbreviations

Declaration: European Declaration on alternatives to surgical castration of
pigs; EAPHM: European Association of Porcine Health Management;

EU: European Union; FVE: Federation of Veterinarians of Europe.

Acknowledgements

Our thanks goes to the European Commission, Directorate General for
Health and Food Safety, for the assistance with the survey design and all
members of the Federation of Veterinarians of Europe (FVE) and the
European Association of Porcine Health Management (EAPHM) for spreading
the survey. Our special thanks to all porcine health experts who completed
the survey and provided expert opinion.

Funding
No funding was provided.

Availability of data and materials

The anonymised dataset supporting the conclusions of this article is freely
available to any scientist wishing to use them for non-commercial purposes
upon request to the corresponding author.

Authors’ contributions

NDB study design, data collection, and draft of manuscript. DT data analysis,
statistical analysis, and support drafting manuscript. CB draft of manuscript,
data collection. TB draft of manuscript, data collection. All authors reviewed,
edited and approved the final manuscript.

Page 10 of 11

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval
The ethics approval was waived. Survey participants were made aware that
their responses would be used for research that would be published.

Author details

'Federation of Veterinarians of Europe, Avenue Tervueren 12, 1040 Brussels,
Belgium. “Department of Animal Environment and Health, Swedish
University of Agricultural Sciences, POB 234, Skara SE-532 23, Sweden.
3German Veterinary Association for Animal Welfare, Wiesenweg 11, 49456
Bakum, Germany. “Universitat Autdnoma de Barcelona, Veterinary School,
Farm Animal Welfare Education Center, 08193 Bellaterra, Barcelona, Spain.

Received: 5 August 2016 Accepted: 29 November 2016
Published online: 20 December 2016

References

1. European Union. Council Directive 2008/120/EC of 18 December 2008
laying down minimum standards for the protection of pigs. OJ L 47, 18.2.
2009.

2. Mellor DJ, Stafford KJ. Animal welfare implications of neonatal mortality and
morbidity in farm animals. Vet J. 2004;168:118-33.

3. Mellor DJ, Gregory NG. Responsiveness, behavioural arousal and awareness
in fetal and newborn lambs: experimental, practical and therapeutic
implications. N Z Vet J. 2003;51:2-13.

4. Marchant-Forde JN, Lay Jr DC, McMunn KA, Cheng HW, Pajor EA, Marchand-
Forde JN. Postnatal piglet husbandry practices and well-being: The effects
of alternative techniques delivered separately. J Anim Sci. 2009,87:1479-92.

5. Wemelsfelder F, van Putten G. Behaviour as a possible indicator for pain in
piglets, Report B-260. Zeist, The Netherlands: Instituut voor Veeteeltkundig
Onderzoek ‘Schoonoord’; 1985.

6. Hay M, Vulin A, Genin S, Sales P, Prunier A. Assessment of pain induced by
castration in piglets: behavioral and physiological responses over the
subsequent 5 days. Appl Anim Behav Sci. 2003;82:201-18.

7. Hansson M, Lundeheim N, Nyman G, Joansson G. Effect of local anaesthesia
and/or analgesia on pain responses induced by piglet castration. Acta Vet
Scand. 2011;53:34. doi:10.1186/1751-0147-53-34.

8. Rault JL, Lay Jr DC, Marchant-Forde JN. Castration induced pain in pigs and
other livestock. Appl Anim Behav Sci. 2011;135:214-25.

9. Horn TT, Marx G, et al. Behavior of piglets during castration with and
without local anaesthesia. Deutsche tierdrztliche Wochenschrift. 1999;106:
271-4.

10.  Kluivers-Poodt M, Hopster H, Spoolder H. Castration under anaesthesia and/
or analgesia in commercial pig production. Report 85. Animal science
Group 2007. Wageningen-UR, The Netherlands.

11.  European Commission. European Declaration on alternatives to surgical
castration of pigs. https://ec.europa.eu/food/sites/food/files/animals/docs/
aw_prac_farm_pigs_castalt_declaration_en.pdf. Accessed 26 July 2016.

12. Backus G, et al. First progress report from the European declaration on
alternatives to surgical castration of pigs. 2014. http://ec.europa.eu/dgs/
health_food-safety/information_sources/docs/ahw/20150226_ahw_pig-
castration_pres_9_en.pdf. Accessed 26 Oct 2016.

13. Fredriksen B, Furnols MFI, Lundstrom K, Migdal W, Prunier A, Tuyttens
FAM, Bonneau M. Practice on castration of piglets in Europe. Anim.
2009;3:1480-7.

14.  Prunier A, Bonneau M, von Borell EH, Cinotti S, Gunn M, Fredriksen B,
Giersing M, Morton DB, Tuyttens FAM, Velarde A. A review of the welfare
consequences of surgical castration in piglets and the evaluation of non-
surgical methods. Anim Welf. 2006;15:277-89.

15.  Kluivers-Poodt M, Houx B, Robben S, Koop G, Lambooij E, Hellebrekers L.
Effects of a local anaesthetic and NSAID in castration of piglets, on the
acute pain responses, growth and mortality. Animal. 2012;6:1469-75.

16. Haga HA, Ranheim B. Castration of piglets: the analgesia effects of
intratesticular and intrafunicular lidocaine injection. Vet Anaesth Analg.
2005;32:1-9.


http://dx.doi.org/10.1186/1751-0147-53-34
https://ec.europa.eu/food/sites/food/files/animals/docs/aw_prac_farm_pigs_castalt_declaration_en.pdf
https://ec.europa.eu/food/sites/food/files/animals/docs/aw_prac_farm_pigs_castalt_declaration_en.pdf
http://ec.europa.eu/dgs/health_food-safety/information_sources/docs/ahw/20150226_ahw_pig-castration_pres_9_en.pdf
http://ec.europa.eu/dgs/health_food-safety/information_sources/docs/ahw/20150226_ahw_pig-castration_pres_9_en.pdf
http://ec.europa.eu/dgs/health_food-safety/information_sources/docs/ahw/20150226_ahw_pig-castration_pres_9_en.pdf

De Briyne et al. Porcine Health Management (2016) 2:29

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

Ranheim B, Haga HA. Local anaesthesia for pigs subject to castration. Acta
Vet Scand. 2006;48:513.

Keita A, Pagot E, Prunier A, Guidarini C. Pre-emptive meloxicam for
postoperative analgesia in piglets undergoing surgical castration. Vet
Anaesth Analg. 2010;37:367-74.

SUIVET. Castration protocols. www.suivet.t. Accessed on 26 Oct 2016.
Courboulay V, Hemonic A, Gadonna A, Prunnier A. Castration avec
anesthésie locale ou traitement anti-inflammatoire : quel impact sur la
douleur des porcelets et quelles conséquences sur le travail en élevage?
JRP. 2010;27.

McGlone JJ, Hellman JM. Local and general anesthesic effects on behavior
and performance of two- and seven-week-old castrated and uncastrated
piglets. J Anim Sci. 1988,66:3049-58.

Van Beirendonck S, Driessen B, Verbeke G, Geers R. Behavior of piglets
after castration with or without carbon dioxide anesthesia. J Anim Sci.
2011;89:3310-7.

Raj ABM, Gregory NG. Welfare implications of gas stunning of pigs. Stress of
induction of anaesthesia. Anim Welf. 1996,5:71-8.

Llonch P, Rodriguez P, Jospin M, Dalmau A, Manteca X, Velarde A.
Assessment of unconsciousness during exposure to nitrogen and carbon
dioxide mixtures for stunning in pigs. Animal. 2013;7:492-8.

Schwennen C, Kolbaum N, Waldmann KH, Héltig D. Evaluation of the
anaesthetic depth during piglet castration under an automated isoflurane-
anaesthesia at farm level. Berl Munch Tierarztl Wochenschr. 2016;129:40-7.
Nussbaumer I. Azaperone, Butorphanol and Ketamine: Anaesthetic concept
for castration of young pigs. 2012. Veterinary Science Development; volume
2:e9 file:///C./Users/nansd/Downloads/3983-27173-2-PB.pdf. Accessed on 26
July 2016.

Federation of Veterinarians of Europe FVE. European Veterinary Act. 2013.
www.fve.org, Accessed on 26 Oct 2016.

American Veterinary Medical Association, AVMA. Literature Review on the
Welfare Implications of Swine Castration. 2014. https://www.avma.org/KB/
Resources/LiteratureReviews/Documents/swine_castration_bgnd.pdf.
Accessed on 26 Oct 2016.

Federation of Veterinarians of Europe FVE. FVE position paper on pig
castration. 2009. www.fve.org. Accessed on 26 Oct 2016.

European Food Safety Agency EFSA. Welfare aspects of the castration
of piglets. Scientific Report of the Scientific Panel for Animal Health
and Welfare on a request from the Commission related to welfare
aspects of the castration of piglets European Food Safety Authority
2004 AHAW/04-087. (http://www.efsa.europa.eu/en/efsajournal/pub/91).
Accessed 26 Oct 2016.

De Briyne N. Personal communication. 2016.

Fredriksen B, Hexeberg C, Dahl E, Nafstad O. Vaccination against boar taint
- control regimes at the slaughter house [abstract]. Proceedings of the
European Federation of Animal Science- 62nd Annual Meeting. Stavanger,
Norway; 2011, p. 256.

Vanhonacker F, Verbeke W. Consumer response to the possible use of a
vaccine method to control boar taint v. physical piglet castration with
anaesthesia: a quantitative study in four European countries. Anim.
2011;5:1107-18.

Blaha T. Der Ausstieg aus der betaubungslosen Kastration des Schweines —
Eine Bewertung der Alternativen aus der Sicht der Tierethik. (Phasing out
the surgical castration of pigs without analgesia/anesthesia — evaluating the
alternatives from an animal-ethical standpoint). 2016; Deutsche TBI. 6, 836.
Whitford A. Derecho Animal. 2014. http://www.derechoanimal.info/images/

pdf/Whitfort-Ethics-Paper-Castration-of-Piglets.pdf. Accessed on 26 Oct 2016.

Danish Centre for Food and Agriculture. Alternatives to surgical
castration in Danish pig production - a position review, DCA report no.
042. 2014. http://web.agrsci.dk/djfpublikation/djfpdf/dcarapport42.pdf.
Accessed on 26 Oct. 2016.

de Roest K, Montanari C, Fowler T, Baltussen W. Resource efficiency and
economic implications of alternatives to surgical castration without
anaesthesia. Animal. 2009;11:1522-31.

Page 11 of 11

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

¢ Inclusion in PubMed and all major indexing services

* Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit ( BiolMed Central



http://www.suivet.it/
http://www.fve.org/
https://www.avma.org/KB/Resources/LiteratureReviews/Documents/swine_castration_bgnd.pdf
https://www.avma.org/KB/Resources/LiteratureReviews/Documents/swine_castration_bgnd.pdf
http://www.fve.org/
http://www.efsa.europa.eu/en/efsajournal/pub/91
http://www.derechoanimal.info/images/pdf/Whitfort-Ethics-Paper-Castration-of-Piglets.pdf
http://www.derechoanimal.info/images/pdf/Whitfort-Ethics-Paper-Castration-of-Piglets.pdf
http://web.agrsci.dk/djfpublikation/djfpdf/dcarapport42.pdf

	Abstract
	Background
	Results
	Conclusion

	Background
	Methods
	Results
	Percentages of pigs castrated
	Products used for analgesia and anaesthesia in pigs
	Using analgesia/anaesthesia: how practical and effective are they?

	Pig castration: how much is it of importance in the different countries?
	Associations between variables from the survey

	Discussion of the survey results
	Expert opinion on surgical castration with analgesia and anaesthesia
	Expert opinion on immunocastration
	Expert opinion on entire males

	Conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval
	Author details
	References

