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Summary

Growth rate and mortality during the

first 80 days in a commercial finisher were
documented in pigs with scrotal or umbili-
cal hernias or kyphosis. Umbilical hernias
were classified by size. Scrotal hernias and
kyphosis were not subclassified. Descriptive
statistics were performed for prevalence of
defects. Prevalence, gender, and mortal-

ity in affected and non-affected pigs were

compared using chi-squared tests. Gain in
the first 80 days was compared by ANOVA
in pigs with umbilical hernias of various sizes.
Prevalence and mortality rate for umbilical
hernias did not differ by gender (P> .05),
but kyphosis occurred more frequently in
barrows (2 < .05). Mortality rates were higher
among affected pigs, but did not increase
with umbilical-hernia score (P = .30). Pigs
that died spent considerable time in the

finisher, with probable compromise of their
welfare during this time. Welfare and eco-
nomic considerations may make euthanasia
preferable to placing pigs with hernias or
kyphosis in the finisher.
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Resumen - Anormalidades anatémicas
en un grupo de cerdos de finalizacién:
prevalencia y desempefio del cerdo

Se document$ el indice de crecimiento y
mortalidad durante los primeros 80 dfas
en una engorda comercial en cerdos con
hernias umbilicales 6 escrotales 6 cifosis.
Las hernias umbilicales se clasificaron por
tamafio. Las hernias escrotales y cifosis no
se subclasificaron. Se realizaron anilisis de
estadistica descriptiva para la prevalencia
de defectos. Se comparé la prevalencia,
género, y mortalidad en cerdos afectados

y no afectados utilizando la prueba de xi
cuadrada. La ganancia en los primeros 80
dfas se comparé utilizando ANOVA en
cerdos con hernias umbilicales de varios
tamafos. Los indices de prevalencia y mor-
talidad de hernias umbilicales no difirieron
por género (P> .05), pero la cifosis ocurrié
mds frecuentemente en machos castrados

(P < .05). La mortalidad fue mds altos en los
cerdos afectados, pero no aumenté con la
calificacién de hernias umbilicales (P = .30).
Los cerdos que murieron pasaron un tiempo

considerable en la engorda, probable-
mente afectando su bienestar durante este
tiempo. Las consideraciones de bienestar

y econémicas pueden justificar que la
eutanasia sea preferible a aceptar cerdos con
hernias 6 cifosis en el drea de finalizacién.

Résumé - Anomalies anatomiques dans
un groupe de porcs en finition: préva-
lence et performances zootechniques

Le taux de croissance et les mortalités durant
les premiers 80 jours d’élevage dans un trou-
peau de finition commercial ont été docu-
mentés pour des porcs ayant des hernies
scrotales ou ombilicales ou de la cyphose.
Les hernies ombilicales ont été classées en
fonction de leur taille. Aucune sous-classifi-
cation n’a été faite pour les hernies scrotales
et la cyphose. Des statistiques descriptives
ont été effectuées pour la prévalence des
anomalies. La prévalence, le sexe, et les
mortalités chez les porcs affectés et non-
affectés ont été comparés a 'aide de tests de
chi-carré. Le gain de poids dans les premiers
80 jours a été comparé par ANOVA chez
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les porcs avec hernies ombilicales de tailles
différentes. La prévalence et le taux de mor-
talité pour les hernies ombilicales n’étaient
pas différents en fonction du sexe (> .05),
mais la cyphose était plus fréquente chez les
males castrés (P < .05). Les taux de mortalité
éraient plus élevés par les porcs affectés, mais
n’a pas augmenté en fonction du pointage
de I'hernie ombilicale (P = .30). Les porcs
qui moururent passerent considérablement
plus de temps en finition, avec fort proba-
blement une atteinte a leur bien-étre durant
cette période. Pour des considérations
économiques et de bien-étre, I'euthanasie
pourrait étre préférable a I'entrée en finition
pour des porcs avec hernies ou cyphose.

ongenital defects occur in pigs at
‘ a prevalence estimated by differ-

ent authors as 0.11% to 4.96%.!
Umbilical and inguinal hernias have been
reported by one source as occurring in
0.4% to 1.5% of pigs.> An Ontario study'
reported a prevalence of 0.39% for all
types of hernias, but a higher prevalence
(1.7% to 6.7%) has been reported.? For
umbilical hernias specifically, prevalence
has been reported as 0.4% to 1.2%.*
For scrotal hernias, prevalence has been
reported as 2% (Germany),> 5%,° 1% to
5% (Thailand),> 1.35% and 0.22% to
0.54% (Netherlands),” and 0.6%, 1.0%,
and 1.5% for the Duroc, Landrace, and
Yorkshire breeds, respectively.®

Pigs with kyphosis and lordosis are
referred to in the industry as humpy-back
pigs (Figure 1). In most affected animals,
the condition is not apparent at birth, but
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Figure 1: Kyphosis in two pigs at placement in a commercial finisher.

becomes recognizable at 8 to 16 weeks of
age, and sometimes as early as 3 weeks of
age.? The prevalence of kyphosis has been
reported as 2.5% (Denmark),'? 4% (Eng-
land),'! and 6.3% to 11.4% (Sweden),!?
with outbreaks affecting up to 30% of pigs.’

Identification of scrotal hernias, umbilical
hernias, and kyphosis creates a dilemma for

producers, as welfare and economic con-
siderations may make euthanasia preferable
to placing affected pigs in the finisher. The
objective of this study was to assess growth
rate and mortality of pigs with scrotal or
umbilical hernias or kyphosis in a commer-
cial finisher.

Data collection

The selected finishing site included eight
1000-head, curtain-sided, tunnel-ventilated
Hog Slat barns (Hog Slat, Inc, Newton
Grove, North Carolina) with totally slatted
floors. Pigs were placed in the finisher at
approximately 27 to 32 kg and were usu-
ally sold at 126 to 131 kg. In this observa-
tional study, approval of the study protocol
by the animal care and use committee was
not required. This farm employed PQA
Plus® guidelines'? in care of finishing pigs.

Pigs were weighed as a group at transfer to
the finisher, and average weight was calcu-
lated. When the site was filled, all pigs were
examined for scrotal and umbilical hernias
and kyphosis, and affected pigs were indi-
vidually weighed and ear-tagged, distin-
guishing them from the nonaffected pigs,
which were not ear-tagged. Defects were
assessed by a veterinarian and a group of
veterinary students. Umbilical hernias were
subjectively classified into three categories
by approximate size: small (approximately
golf-ball size), medium (approximately
baseball size), and large (approximately
melon size). Scrotal hernias and kyphosis
were identified without further classifica-
tion. Eighty days post placement, non-
tagged pigs were weighed as a group and
ear-tagged pigs were individually weighed.
Throughout the finishing period, mortality
in the tagged pigs was recorded and gross
necropsies were performed on-site on all
tagged and non-tagged pigs that died. Her-
nia contents were not cultured. Kill sheets
from the packing plant were used to record
mean age and individual weights of non-

tagged pigs at market.

Data analysis

Descriptive statistics (prevalence of defects)
and comparisons of prevalence, mortality,
and gender in affected and nonaffected
pigs were performed in Minitab (Minitab
Inc, State College, Pennsylvania) using

a chi-square test. Comparison of 80-day
weight in affected and nonaffected pigs,
and among pigs with small, medium, or
large umbilical hernias, were performed
using least squares analysis of variance
(ANOVA) in SAS (SAS Institute, Cary,
North Carolina). For all comparisons, the
group of nonaffected pigs included only
normal, healthy pigs that had not been
diagnosed or treated for any diseases. For
all analyses, P < .05 was considered statisti-
cally significant.
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Results

No tagged pigs were euthanized during the
study. No non-tagged pigs developed hernias
or kyphosis after initial evaluation of the
herd. Mortality rates were higher among pigs
with any of the three anatomical defects than
among unaffected pigs (P < .05) (Table 1).
Tagged pigs that died spent up to 80 days in
the finisher. Necropsy findings in pigs with
hernias were characterized by peritonitis with
strangulated gut. The common lesion in pigs
with kyphosis was pneumonia, which was the
major cause of death in this production site.
Pneumonic lesions were not cultured.

Kyphosis occurred more frequently in
barrows (22) than in giles (11) (P <.05).
Among pigs with umbilical hernias, neither
prevalence of the defect (= .19) nor mor-
tality rate (P = .41) differed between gilts
(n = 36) and barrows (n = 33). No inguinal

hernias were identified in gilts.

Hernias in necropsied pigs were not reduc-
ible, with some degree of fibrin adhesions
evident in all cases. While the presence of an
umbilical hernia was associated with slower
growth rate, ADG in pigs with the largest
umbilical hernias (ADG 912.0 £ 53 g) did
not differ from ADG in either pigs with
medium umbilical hernias (ADG 832.6 +
30 g) or pigs with small umbilical hernias
(ADG 857.9 £ 34 g; = .43). Mortal-

ity rates were 4.0%, 3.1%, and 8.3% for

pigs with umbilical hernias scored as small,
medium, and large, respectively (P = .30). As
the tagged pigs in this study were processed
through the cull market, which provides no
kill sheet, no estimate of condemnation
rate was available for these pigs.

Discussion

A variety of genetic and environmental fac-
tors contribute to the formation of umbili-
cal hernias,* which occur when weakened
supportive muscles around the umbilical
stump or navel area interfere with closure
of the umbilical opening, allowing intes-
tines to protrude through the abdominal
wall. The genetic control of umbilical
hernias is not known. A heritable cause

has been suggested,* and progeny testing
of single-sire lines showed that the odds of
finding a pig with an umbilical hernia were
greater for some genetic lines. However,
specific genes have never been reported
and umbilical hernias are not the result

of simple inheritance.'¥ Environmental
conditions that interfere with closure of the
umbilical cord contribute to development
of hernias, for example, abnormal stretch-
ing of the umbilical cord during farrowing,
placing navel clips too close to the skin, and
infection of the umbilical stump.” Genetic
variability may have an effect on the mus-
culature of the navel, and pigs with weaker
navel muscles in a poor environment may be

particularly susceptible to herniation. Proper
sanitation and hygiene may be more likely
to reduce the incidence of umbilical hernias
than eliminating certain boars or dams.

Inguinal hernias may affect both genders,
although they are rare in females and usually
associated with intersexuality.! It is thought
that scrotal hernias are caused by failed
obliteration of the process vaginalis after
descent of the testis, '© or from failed involu-
tion at the internal inguinal ring.!” In either
case, the inguinal ring does not close off
properly after descent of the testes, allowing
the distal jejunum and ileum to drop into
the scrotum. The mode of inheritance for
susceptibility to inguinal and scrotal hernias
is likely to be polygenic.” In a study of
breeding and performance records for an 8-
year period, Vogt and Ellersieck® identified
breed differences in the prevalence of scrotal
hernia in the progeny of Yorkshire, Duroc,
and Landrace boars, and a greater prevalence
of scrotal hernias among male full siblings
of affected pigs than among male full sib-
lings in the general population. Vogt and
Ellersieck® concluded that susceptibility to
this defect is inherited via genes at multiple
loci. Using a genome scan for markers asso-
ciated with inguinal and scrotal hernias,
Grindflek et al'® identified genomic areas
associated with susceptibility to both types
of hernias in pigs.

Table 1: Prevalence of defects (umbilical and scrotal hernias and kyphosis) and growth rate and mortality in affected and

unaffected finisher pigs*

No. affected 80-day weight Prevalence Mortality Days until death
(kg)(n)t (%) (%) (range):

Umbilical hernia

Small 25 85.00 (22)

Medium 32 90.38 (27) 69 (0.86) 5/69 (7.2)2 58.0 + 22.6 (30-80)

Large 12 93.54 (10)
Scrotal hernia 56 83.41 (42) 56 (0.70) 14/56 (25.0)° 17.4+17.1 (1-70)
Kyphosis 34 83.13 (30) 34(0.42) 4/34 (11.8)¢ 48.5 +31.5 (5-75)
Unaffected 7863 99.48 (7627) NA 236/7863 (3.0) NA

* The 8022 pigs in the finisher were weighed as a group at placement (approximately 27 to 32 kg); 80 days later, nonaffected pigs
were weighed as group, and affected pigs were individually weighed. Affected pigs were ear-tagged at placement when assessed
for defects. Umbilical hernias were classified as small (approximately golf-ball size), medium (approximately baseball size), and large

(approximately melon size).

T Pigs not weighed at 80 days included those that died (1,2,and 2 in the small, medium, and large umbilical hernia groups, respec-
tively) and those that had lost their ear tags.

T 9 4t

Mean = SD. Days until death was recorded only for pigs with hernias or kyphosis.
Differed from mortality of nonaffected pigs (chi-square analysis; P = .048).
Differed from mortality of nonaffected pigs (chi-square analysis; P < .001).

¢ Differed from mortality of nonaffected pigs (chi-square analysis; P < .01).

NA: not applicable.
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All types of hernias are classified as direct

if intestines directly contact the skin, and
indirect if intestinal loops outside the
abdominal wall are covered by perito-
neum or vaginal tunic.!® Direct contact

of intestines with skin stimulates forma-
tion of adhesions that can cause partial
bowel obstruction, with subsequently

poor growth performance.? The welfare

of severely affected animals may be at

stake if the intestine becomes completely
obstructed or if the hernial sac is injured or
abscessed.” Moderate adhesions may not
severely diminish performance, and the
carcass values of affected and unaffected
pigs should be similar. However, peritonitis
interferes with evisceration at slaughter,
necessitating trim loss for small hernias and,
at some abattoirs, condemnation of > 50%
of pigs with large hernias.> Handling ani-
mals with hernias requires extra labor during
processing, as intestinal adhesions cannot

be distinguished from infectious peritonitis.
Adhesions predispose to rupture of the
intestines during the slaughter process,
contamination of the carcass with intestinal
content, and subsequent condemnation.
Pigs with hernias may be marketed through
specialty harvest facilities that can accom-
modate and slaughter them with minimal
risk of carcass condemnation, as was the
case in the herd observed in this study, with
the caveat that special handling reduces the
value of the animals.

Pigs with kyphosis may grow poorly and fail
to reach slaughter weight.!” Primary verte-
bral lesions caused by physical or metabolic
abnormalities, intrauterine infections, early
onset of puberty in male pigs, stress on the
lumbar spine caused by painful musculo-
skeletal conditions, and genetic background
have all been suggested as possible causes

of kyphosis,* but no confirmatory studies
have been reported. Three variants of this
defect are reported. First, there may be no
gross or histological vertebral changes.!?
Second, kyphosis may be the result of failure
of vascularization of the ventral centers or
ossification in the lumbar vertebrae, with
subsequent development of ventral hemi-
vertebrae.!? Finally, outbreaks in some herds
may be associated with vasculitis affecting
both the lumbar vertebrae and other tissues,
as described in Canadian herds.!® An associa-
tion with infectious agents such as porcine
circovirus type 2 is suspected in these cases.
Kyphosis has also been associated with lesions
of osteochondrosis,'? specifically affecting
intervertebral synovial joints and femorotibial
joints.?C It has been suspected that osteoar-
thorisis and osteochondrosis may be initiated

19

by infectious agents.! This may include
agents such as porcine reproductive and
respiratory syndrome (PRRS) virus that can
cross the placental barrier and infect piglets in
utero.?? It has been suggested that endemic
PRRS may be associated with prevalence of
kyphosis in finisher pigs.’

Producers can estimate the profitability of
retaining pigs with hernias or kyphosis by
calculating growth performance, mortality
rate, and condemnation rate for affected
pigs in their herds. Welfare is an important
consideration in decisions made concern-
ing the care of these pigs. In this study, pigs
with hernias not only consumed feed and
occupied space in the finisher during the 3
to 4 weeks before they died, but also were
likely to have experienced abdominal dis-
comfort. Approximately 15% of pigs with
hernias died during the 80-day period of
observation, and previous research? suggests
that up to 50% of the survivors might have
been condemned for peritonitis. Depending
on availability and quality of individual-pig
observation, euthanasia of affected animals
when they are identified might be a better
option than placing them in the finisher.

Implications

*  Under the conditions of this study,
mortality rates are higher in finisher
pigs with umbilical or scrotal hernias or
kyphosis than in unaffected animals.

*  Growth rate is slower in pigs with
umbilical hernias, scrotal hernias, and
kyphosis than in unaffected pigs.

* Neither growth rate nor mortality rate
vary with the size of an umbilical hernia.
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