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Institute of Veterinary Pathology ' and Department of Veterinary Internal Medicine?, University of Ziirich

The prevalence of Itmg lesions in pigs
at slaughter in Switzerland

P. Grest’, H. Keller?, T. Sydler’, A. Pospischil’

~ Abstract

A survey of the prevalence of lung lesions in ran-
domly selected slaughtered swine representative

of the Swiss fattening pig population was carried

out from May to September 1992 in six large
abattoirs. In total 8921 lungs out of 561 herds
were examined. Histological investigations were
completed in every herd. No gross lesions could
~ be found in 56% of the pigs. The most frequent
lesions in individuals were bronchopneumonia
(21%) and diffuse pleuritis (21%). Linear scars
(9%), focal pleural fibrosis without any pneumo-
nic lesion (2% ,pleuropneumoma 1%) and ab-

scesses (l%) were less prevalent. The prevalence
of lesions at the herd level was Completely differ-

ent. The lungs of only 14% of the herds were
free of any lesions. The main finding at the herd
level was a diffuse pleuritis (75%), followed by

bronchopneumonia (64%), linear scars (60%), fo-

cal pleural fibrosis (20%), abscesses (14%) and

pleuropneumonia (9%). In 94% of the herd samp-

les with macroscopically diagnosed broncho-
pneumonia, the histological lesions were consis-
tent with enzootic pneumonia of pigs.

Key words: slalighter pigs respiratory“
diseases — lung lesions — prevalence in
individuals — prevalence at the herd level
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Zur Pravalenz von Lungeniasionen

~ bei Schlachtschweinen in der Schweiz

- Anhand einer Untersuchung von Schlachtlungen,
- zwischen Mai und September 1992 in sechs gros-
- sen Schlachthofen der Schweiz durchgefihrt,

wurde die Privalenz von Lungenldsionen bei

- Mastschweinen sowohl bei den Einzeltieren als
- auch auf Betriebsniveau bestimmt. Aus statisti-

schen Griinden wurde ein minimaler Stichpro-
benumfang von 384 Betrieben festgelegt. Pro Be-
trieb wurden 14 Lungen beurteilt. Betrigt die
Privalenz einer Lungenerkrankung im Betrieb

- 20%, so kann mit dieser Stichprobe mit einer sta-

ustxschen SlChCl‘hClt von 95% mindestens eine
veranderte Lunge nachgevvlesen werden. Das
einmalige Auftreten einer bestimmten Lision hat-

_ te eine entsprechende Betriebsklassifizierung zur

Folge. Aus jedem Betrieb wurden gezielt Lungen-

~ proben entnommen und histologisch beurteilt.

Insgesamt wurden 8921 Lungen aus 561 Betrie-

~ ben untersucht. 56% der kontrollierten Schweine

zeigten keine Lungenveranderungen. Am haufig-

_ sten wurden Bronchopneumonien (21%) und ge-
_ neralisierte Pleuritiden (21%) beobachtet. Einzie-

hungen (9%), herdformige Pleuritiden (2%), Pleu—ik :

ropneumonien (1%) und Abszesse (1%) wurden

selten festgestellt (Mehrfachnennungen moghch)
Hauﬁgster Befund auf Beriebsebene war eine ge-
neralisierte Pleuritis (75%), gefolgt von Bron-
chopneumonie (64%), Einziehungen (60%), herd-
formiger Pleuritis (20%), Abszess (14%) und Pleu-
ropneumonie (9%). Nur 14% der Betriebsstich-
proben wiesen keine Lungenlisionen auf. In 94%
der Betriebsstichproben mit Bronchopneumonie
ergaben die histologischen Untersuchungen Ver-
dacht auf EP.

Schlusselworter Mastschweme Resplra— ,
tlonskrankhelten Lisionen bei Schlacht-
lungen — Privalenz beim Emzeltier Prava-
lenz auf Betnebsmveau ~
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Respiratory diseases are common in swine rearing areas
worldwide. Despite their mainly subclinical course lung
affections are considered to be of great economic impor-
tance by not only reducing the growth rate and feed
efficiency but also increasing the costs for treatment and
prevention programs. The main etiologic agents are My-
coplasma hyopneumoniae, the primary agent of enzoot-
ic pneumonia producing bronchopneumonia in the
cranio-ventral lobes of the lung and Actinobacillus pleur-
opneumonia associated with pleuropneumonia mainly
in the caudal lobes. In abattoir surveys from different
countries the prevalence of lung lesions varied enor-
mously. The prevalence of pneumonia ranged from ap-
proximately 6% to 81% (Flesja and Ulvesater, 1979; Wil-
son et al., 1986; Davies et al., 1992), pleuritis from 2% to
28% (Osborne et al., 1981; Hartley et al., 1988; Mousing
etal.,1990), pleuropneumonia from 1% to 11% (Bahnson
et al., 1992; Wunderli and Leuzinger, 1993).
Information on the prevalence of respiratory diseases in
fattening pigs in Switzerland generally is lacking. One
survey was conducted (Wunderli and Leuzinger, 1993)
but because the animals were from a single abattoir
these results could not be extrapolated to the entire
Swiss fattening pig population. Since its foundation in
1965, the Swiss Pig Health Service (SGD) has aimed at
the establishment of minimal disease herds.In particular
the object has been to obtain herds free from enzootic
pneumonia (EP) and actinobacillosis (APP). In 1992
about 40% of the growers were of SGD origin and there-
fore free from enzootic pneumonia and actinobacillosis
in the beginning of the fattening period (SGD annual
report, 1992; agricultural statistics of Switzerland, 1992)
but there was no information on the disease prevalence
in finishing pigs.

Therefore the aim of this investigation was to carry out a
representative survey on fattening pigs to determine the
type, extent and prevalence of lung lesions in randomly
selected slaughtered swine. Particular interest was de-
voted to the evaluation of the extent of respiratory dis-
ease on the herd level.

Materials and methods

The sample size required to determine disease preva-
lence in a population depends on the expected preva-
lence of the disease, the confidence level desired and the
size of the population (Cannon and Roe, 1982). If the
prevalence of the disease is unknown, the required sam-
ple size should be based on an expected prevalence of
50%. We set the confidence level at 95%, the desired
precision at 5% and having almost no information on the
expected prevalence of diseased herds we set it at 50%.
Hence the required sample size is 384 herds (Cannon
and Roe, 1982). At slaughter we examined 14 animals per
herd (= herd sample). This is sufficient to detect at least
one diseased animal in a herd if the disease has a preva-
lence of 20% or more (Cannon and Roe, 1982).
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The examinations were done in six large abattoirs (Baz-
enheid, Zurich, Berne, Basel, Courtepin, Lausanne) be-
tween May to September 1992 . These were not randomly
selected. The main criterion was a large number of
slaughtered animals per day. Information on the origin of
the herds and their size was ascertained in all cases.
The gross lesions were grouped as follows: none, bron-
chopneumonia, linear scars (indicating previous pneu-
monia), diffuse pleuritis, pleuropneumonia, focal pleural
fibrosis (without visible lesion in the underlying tissue)
and abscesses. The extent of pneumonic lesions was
scored for every lung lobe. Score 0:none.Score 1:one or
two small pneumonic areas. Score 2: less than half the
lobe affected. Score 3: half to three quarters of the lobe
affected. Score 4: more than three quarters affected.
Every lung was given a total score (sum of the score-
values of every lobe) which could be a maximum of 28
(Le Foll et al., 1985). Linear scars were scored in a similar
way, but the score referred to the length of the scar not to
its area. Diffuse pleuritis was graded as mild (mild ad-
hesions between lung lobes), moderate (surface of seve-
ral lobes affected) or severe (at least half of the lung
surface affected).

A herd was graded as affected by a certain lesion if any
lung of the herd sample showed this lesion. On the herd
level the observed gross lesions were classified accord-
ing to the most likely etiology. If any lung of a herd sam-
ple was affected by bronchopneumonia this was regard-
ed as indicative of enzootic pneumonia. Pleuropneu-
monia in the caudal lobes was judged as APP.
Histological investigations were carried out on every
herd to check the accuracy of the macroscopic diagno-
sis. At least two tissue samples per herd were taken, if
possible each of a typical lesion in this herd. In the ab-
sence of macroscopic lesions tissue samples were col-
lected from the right cardiac lobe, where pneumonic
lesions are found frequently (Pointon and Sloane, 1984;
Le Foll et al., 1985). The microscopic samples were eva-
luated without previous knowledge of the gross findings.
Marked proliferation of all peribronchiolar lymphoreti-
cular tissue in a lobule and varying changes according to
the duration of the disease as described by Bertschinger
et al. (1972) and Whittlestone (1972) were graded as
indicative of enzootic pneumonia. Proliferation of lym-
phoreticular tissue not affecting all bronchi and bron-
chioli of a lobule was regarded as suspicious of enzootic
pneumonia.The evaluation of lesions typical of APP was
based on the descriptions given by Hini et al. (1973),
Martin et al. (1977) and Sebunya and Saunders (1983).
Conglomerates of spindle shaped, dark staining cells ar-
ranged into a swirling pattern (oat cells) were regarded
as the main criteria if seen together with pleuropneu-
monia or well demarkated focal necrosis. Focal lesions
without oat cells as well as severe focal pleural fibrosis
with marked wedge shaped fibrotic tissue in the underly-
ing tissue (= pleural scar) were graded as suspicious of
APP. Hini et al. (1973) found this kind of lesion frequent-
ly in experimental and natural infections with A. pleuro-
pneumonia.
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Results

A total of 8921 lungs from 561 herds were macroscopi-
cally examined. The origin of the herds was not fully
representative for the regional distribution of herds in
Switzerland. Herds from the canton Bern were under-
represented whereas herds from the cantons Thurgau,
Freiburg and Luzern were overrepresented.

Swiss pig production is mainly an agricultural sideline.
Herds comprising less than 50 animals are most common
(79.0%) and were underrepresented in our material
(11.8%) while herds comprising more than 100 animals
(10.9%) were overrepresented (70.0%).

Prevalence of macroscopic lung lesions
in individual animals

Gross lesions were found in 3896 (43.7%) lungs of the
8921 examined (Tab.1). The most frequent finding was
bronchopneumonia (21.1%). About half of these were
scored as mild (lung-score 1 to 5), a quarter moderate
(score 6 to 10) and the 4th quarter severe (score > 10).
Diffuse pleuritis was seen in 20.5% of the lungs. Appro-
ximately a fifth of these pleuritic lesions were scored as
severe. All other lesions were clearly less prevalent.

Table 1: Prevalence of lung lesions in individual
animals (multiple classification possible)

_ gross diagnc)sis numberof % 95%

lungs (n=8921) confidence interval
no gross lesion 5025 565 55.3-57.3
bronchopneumonia 1885 21.1 ~ 203-209
linear scars ' 786 88 8.2- 94
diffuse pleuritis 1831 . 205 19.7-21.3
pleuropneumonia 8 09 07- 1.1
focal pleural fibrosis 200 2 19- 25
~ abscesses ‘ 112 . 13 11-15

Prevalence of macroscopic lung lesions at the herd level

The prevalence of lesions at the herd level (Tab. 2) dif-
fered strongly from that in individual animals (Tab.1).
The main finding at the herd level was diffuse pleuritis
which was seen in 74.9% of the herd samples.The preva-

Table 2: Prevalence of lung lesions at the berd level
(multiple classification possible)

gross diagnosis number of % 95%
herds (n=561) confidence interval
no gross lesion 76 135 10.7-16.3
bronchopneumonia 356 63.5 59.5-67.5
linear scars 355 59.4 55.3-63.5
diffuse pleuritis 420 74.9 71.3-78.5
pleuropneumonia 50 8.9 6.5-11.3
focal pleural fibrosis 113 20.1 16.8-23.4
abscesses ‘ 79 14.1 11.2-17.0
Schweizer
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lence of pleuropneumonia, focal pleural fibrosis and ab-
scesses ranged from 8.9% to 20.1%. In total any one of
these focal lesions was seen in 32% of the herds.

There was a positive correlation between the prevalence
of affected herds and the herd size (Fig.1).The chance of
finding bronchopneumonia was significantly increased
in herds of over 50 animals compared to those with less
(x*test,P < 0.05).The prevalence of diffuse pleuritis at
the herd level increased significantly in herds of over 100
animals (x*test, P < 0.05). The samples unaffected by
gross lesions decreased from 30% in the smallest herds
(< 50) to 2% in herds of over 500 animals. This decrease
was significant in herds of over 100 animals (x*test,
P = 0.05).

%
100

1-50
l no gross lesion

51 - 100 101 - 200
[ bronchopneumonia

201 - 500 >500
[ diffuse pleuritis

Figure 1: Prevalence of berds with no gross lesions,
with bronchopneumonia and with diffuse pleuritis
(grouped according to berd size)

Results of the histological investigations

Histological findings in berd samples with macrosco-
pic bronchopneumonia. Tissue samples from 326 herds
were examined of which 93.6% were typical of EP. Le-
sions not allowing EP to be ruled out were seen in 4.6%
of the samples. We found no indication of enzootic pneu-
monia in 6 herds (1.8%), in 5 out of this tissue samples
bronchopneumonia of probably other etiology was pre-
sent.

Histological findings in berd samples without macro-
scopic bronchopneumonia.: Histological investigations
were carried out on lungs from 138 herds without mac-
roscopic lesions. No histologically detectable lesions
were present in 130 (94.3%) samples. We diagnosed EP
in 2 (1.4%) and found lesions suspicious of EP in 6 (4.3%)
samples.

Histological findings in berd samples with macrosco-
Dpic linear scars: A total of 51 herd samples was affected
by linear scars but no pneumonic lesions were evident.
Tissue samples from 31 herds was examined of which 15
were typical of EP or allowed not to rule out EP.
Histological findings in berd samples with macrosco-
Dpic focal lesions: Histological investigations were car-
ried out in 104 herds (23 with macroscopically diag-
nosed pleuropneumonia, 61 with focal pleural fibrosis
and 20 with abscesses). Tissue samples of 29 herds
(27.9%) showed lesions indicative of APP (pleuropneu-
monia or focal necrosis with oat cells), predominantly
observed in herd samples with macroscopically diag-
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nosed pleuropneumonia. Lesions histologically not al-
lowing APP to be ruled out were observed in 49 herd
samples (47.1%) with pleural scars as the main finding
(details see Tab. 3 to 5).

Table 3: Histological findings in berd samples with
macroscopically diagnosed pleuropneumonia

n=23)

histological finding number of %
herds

acute pleuropneumonia with oat cells

(typical of APP) 1 43
demarkated local necrosis with oat cells

(typical of APP) 1 48.0
demarkated local necrosis without oat cells

(APP not to be ruled out) 13.0
pleural scar (APP not to be ruled out) 21.7
other findings (not APP) 13.0

Table 4: Histological findings in berd samples with
macroscopically diagnosed focal pleural fibrosis
m=061)

histological finding ~ numberof %
'  herds

acute pleuropneumonia with oat cells ,

(typical of APP) 1 16
demarkated local necrosis with oat cells

(typical of APP) 8 151
subacute pleuropneumoia without oat cells

(APP not to be ruled out) 1 1.6
demarkated local necrosis without oat cells

(APP not to be ruled out) ~ 8 15 1
pleural scar (APP not to be ruled out) i 39.4
other findings (not APP) - 19 31.2

Table 5: Histological findings in berd samples with
macroscopically diagnosed abscesses (n = 20)

. Hh‘is‘t;oicﬁ)giéal: ﬁnding

' dcmarkated local necrosis with oat cclIs 1
~ (typical of APP) .
demarkated local necrosis Wlthout oat cells .

(APP not to be ruled out) 6
pleural scar (APP not to be ruled out) .
other findings (not APP) 4

300
100
120.0

Discussion

Surveying lung lesions of swine at slaughter is a valuable
toolin assessing the frequency of respiratory disease in a
pig population (Straw et al., 1986; Pointon et al., 1992)
but the results must be interpreted with caution for they
are only valid for a narrow segment of the pig popula-
tion.

Although our sample size was defined using statistical
criteria the sampling was not wholly applicable to the
Swiss fattening pig population since it included a dispro-
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portionate number of herds of over 50 animals. However,
80% of the fattening pig population is kept in herds with
more than 50 animals. Hence, we regard our results to be
accurate for this numerically predominant population of
pigs.

A further problem in the comparison of prevalences re-
ported in other surveys is the the lack of standardized
surveying techniques for sampling and recording lung
lesions (Morrison et al., 1986).In contrast to our investi-
gation where even very mild gross lesions were classi-
fied and recorded, others define the mildest lesions re-
corded as «moderate pneumonia» (affecting a minimum
of 5 cm of the tip of a front lobe) and disregard any less
significant changes (Flesja and Ulveszter, 1979). Yet
other surveys restrict their findings to the prevalence of
only one or two types of lung lesions. This implicates a
lack of information which would allow a general com-
parison of the prevalence of lung affections.
Bronchopneumonia in the cranio-ventral lung lobes
(21.1%) was the main macroscopic finding in individual
animals. This lesion is described as typical of EP (Bert-
schinger et al., 1972;Whittlestone, 1972;Ross, 1992). But
the prevalence of EP among individuals may be even
higher. We observed linear scars, a lesion regarded as
recorvering stage of EP (Bertschinger et al., 1972; Feen-
stra etal.,1994) in 8.8% of the animals. Apart from Madec
and Kobisch (1982), who observed 1.1% linear scars in
slaughter pigs, there is - to our knowledge - no other
information about the prevalence of this gross lesion.
Disease prevalence on the herd level is rarely reported
(Brandreth and Smith, 1985; Mercy and Brennan, 1988;
Elbers et al., 1992; Wunderli and Leuzinger, 1992). Sur-
prisingly, the prevalence of disease on the herd level
(86.5%) differed radically from that of the individual ani-
mals (43.7%). Wunderli and Leuzinger (1992) analysed
the prevalence of disease both in individuals and on the
herd level. They found that 89.9% of the herds and only
47.2% of the individuals were affected by lung lesions.
Obviously the findings in individual animals do not re-
flect the disease frequency on the herd level.

In our material the most frequent specific lesion at the
herd level was diffuse pleuritis (74.9%). Various bacteria
have been considered as causative agents (Mousing et al.,
1990; Nicolet, 1992; Pijoan, 1992; Pointon et al., 1992).
Bronchopneumonia (63.5% at the herd level) is de-
scribed as a typical sequel of EP (Bertschinger et al.,
1972; Whittlestone, 1972; Ross, 1992). Of the (histologi-
cally examined) herd samples with bronchopneumonia
we diagnosed 93.6% as EP. Of the herd samples without
gross bronchopneumonia 94.3% were free from histo-
logically detectable lesions, but the remainder had mi-
croscopic indications of EP or EP could not be ruled out.
This indicates that bronchopneumonic lesions may heal
and are no longer macroscopically detectable at slaugh-
ter. Some herd samples with linear scars (but without
macroscopically detectable bronchpneumonia) were
examined histologically. Such lesions are regarded as a
recovering stage of EP (Bertschinger et al., 1972; Feen-
stra et al., 1994). Changes typical or indicative of EP were
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present in half of our cases which supports the opinion
that atleast a considerable portion of linear scars are due
to EP. In conclusion, recording bronchopneumonia at
slaughter seems to be an appropriate tool to estimate the
prevalence of EP and surveying linear scars give addi-
tional information on the actual prevalence of EP.

Focal lung lesions were observed in 32.3% of the herd
samples, focal pleural fibrosis being the most prevalent
macroscopic finding. However, the histological verifica-
tion of the gross focal lesions (categorized macroscopi-
cally as pleuropneumonia, focal pleural fibrosis and absc-
ess), revealed the diagnoses to be inconsistent - usually a
combination of features was present. The precise differ-
entiation of macroscopic focal lesions is difficult, mainly
due to the limited time for examination (slaughter line).
Histological examinations revealed changes typical of
APP in 27.9% of the herd samples with (macroscopic)
focal lesions. Histological changes either typical, ques-
tionable or without indication of APP were observed in
every type of (macroscopic) focal lesion. There was no
clear correlation between any one gross lesion type and
histological indications of APP.

We found an increased level of lung lesions in larger
herds which is consistent with the results reported by
Bickstrom and Bremer (1976), Straw et al. (1986) and
Christensen and Cullinane (1990). This might reflect
possible negative environmental factors in large herds
that may favour respiratory diseases such as available
space, ventilation and risk of infection.

In conclusion this survey shows that respiratory diseases
are very common in pigs at slaughter in Switzerland even
though about 40% are of SPF origin. The high prevalence
of bronchopneumonia (63.5%) and diffuse pleuritis
(74.9%) at the herd level is noteworthy. It may be as-
sumed that examining younger pigs would yield higher
rates of lung lesions since many may have healed by the
age the animals are slaughtered (Noyes et al., 1990).
Additionally, it must be borne in mind that our survey
was based on a herd sample of 14 animals. We missed
herds with a lower disease rate since they were included
only if lung lesions were present at a prevalence of 20%
or more. Our figures on the prevalence of lung lesions at
the herd level are assumed to be a minimal value and the
rate of disease in fattening pigs in Switzerland is likely to
be higher.
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Studio sulla prevalenza delle lesioni polmonari
nei suini macellati in Svizzera

Nel periodo compreso tra Maggio e Settembre
1992, presso 6 stabilimenti di macellazione svizze-
ri, € stato condotto uno studio sulla prevalenza
delle lesioni polmonari in un campione casuale di
suini regolarmente macellati e rappresentativi del-
la popolazione svizzera di suini all’ingrasso. Per ra-
gioni statistiche ¢ stato stabilito che la dimensione
minima del campione fosse di 384 allevamenti.
Per ogni allevamento sono stati esaminati 14 ani-
mali in sede di macellazione: in questo modo ¢
possibile repertare almeno un animale affetto per
allevamento quando la malattia ¢ presente con
una prevalenza del 20%. Un dato allevamento ve-
niva considerato colpito da un determinato tipo
di lesione quando almeno uno dei soggetti cam-
pionati per quell’allevamento risultava affetto. In
totale sono stati esaminati 8921 polmoni prove-
nienti da 561 allevamenti. Campioni di tessuto de-
stinati all’esame istologico sono stati prelevati per
ogni allevamento. Il 56% dei suini esaminati non
presentava lesioni macroscopiche. Con maggior
frequenza, a livello individuale, sono state osserva-
te broncopolmonite (21%) e pleurite diffusa
(20%); mentre sono risultate a prevalenza inferio-
re: depressioni cicatriziali arborizzate a carico dei
lobi craniali (9%), fibrosi focale della pleura senza
lesioni del parenchima polmonare sottostante
(2%), pleuropolmonite (1%) ed ascessi (1%).La
frequenza delle lesioni a livello di allevamento ¢
risultata completamente differente: solo il 14% de-
gli allevamenti non era colpito da lesioni a carico
dei polmoni. Il principale reperto, a livello di alle-
vamento, e risultata la pleurite diffusa (75%), se-
guita dalla broncopolmonite (64%), lesioni cicatri-
ziali (60%), fibrosi pleurica focale (20%), ascessi
(14%) e pleuropolmonite (9%). Nel 94% dei cam-
pioni provenienti da allevamenti con diagnosi ma-
croscopica di broncopolmonite, il quadro istologi-
co risultava compatibile con la diagnosi di polmo-
nite enzootica del suino.
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Prévalence des Iésions pulmonaires
chez les porcs charcutiers en Suisse

Une étude réalisée dans 6 grands abattoirs de
Suisse, durant la période de mai a septembre
1992, a permis de déterminer la prévalence de
lésions pulmonaires chez des porcs d'engraisse-
ment au niveau de l'individu et au niveau des ex-
ploitations. Pour des raisons statistiques la gran-
deur de I'échantillon a été fixée a un minimum
de 384 exploitations porcines. Quatorze pou-
mons ont été analysés par exploitation. Ce nom-
bre est suffisant pour que dans une exploitation
ou la prévalence de maladie pulmonaire est de
20%, au moins un poumon malade puisse étre
mis en évidence avec 95% de certitude. La mise
en évidence d'une lésion pulmonaire, méme
dans un seul poumon, était suffisante pour clas-
ser I'exploitation correspondante comme étant
atteinte par cette lésion. Des analyses histologi-
ques ont €été effectuées dans chaque exploitation.
Au total 8921 poumons en provenance de 561
exploitations ont été analysés. Chez 56% des
porcs aucune lésion macroscopique n'a été ob-
servée. Les lésions les plus fréquentes ont été les
bronchopneumonies (21%) et les pleurésies gé-
néralisées (21%). Les sillons cicatriciels (9%), les
pleurésies localisées (2%), les pleuropneumonies
(1%) et les abces (1%) ont été rarement mis en
évidence. Au niveau des exploitations les pour-
centages des lésions pulmonaires mises en évi-
dence étaient plus élevés pour les pleurésies gé-
néralisées (75%), suivis des bronchopneumonies
(64%), des sillons cicatriciels (60%), des pleuré-
sies localisées (20%), des abces (14%) et des
pleuropneumonies (9%). Seulement 14% des ex-
ploitations n'ont présenté aucune lésion pulmo-
naire. Dans 94% des cas, les échantillons diagnos-
tiqués macroscopiquement comme atteints de
bronchopneumonie, ont montré a I'examen mi-
croscopique des lésions correspondant au dia-
gnostic de la pneumonie enzootique des porcs.
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