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Osteochondrosis / Osteoarthrosis and Claw Disorders
in Sows, Associated with Leg Weakness

By B. Jorgensen

Danish Institute of Agricultural Sciences, Research Centre Foulum, Tjele, Denmark.

Jorgensen B: Osteochondrosis / osteoarthrosis and claw disorders in sows asso-
ciated with leg weakness. Acta vet. scand. 2000, 41, 123-138. — The objective of this
study was to investigate the associations between different leg weakness symptoms and
osteochondrosis/osteoarthrosis and claw disorders in sows together with the influence of
age on these findings. One hundred and seventeen sows in one herd were followed from
6 months of age until culling and judged for leg weakness once in every gestation using
a scale from 1 (normal) to 4 (severe changes). At slaughter changes in joints, growth
plates and claws were scored on a scale from 1 (normal) to 5 (very severe changes). Os-
teoarthrotic changes were strongly associated with osteochondral changes in humeral
and femoral condyles. The clinical signs of osteochondrosis and osteoarthrosis were
found to be: buck-kneed forelegs, turn out of fore and hind legs, upright pasterns on hind
legs, stiff locomotion, Jameness and tendency to slip. The clinical signs of claw lesions
were found to be: buck-kneed forelegs, upright pasterns, steep hock joints, turn out of
hind legs, standing under position on hind legs, stiff movements, swaying hindquarters,
goose-stepping hind legs, tendency to slip and lameness. Overgrown claws were
strongly associated with leg weakness indicating the need for claw trimming in sow pop-
ulations.

pig; clinical symptoms; locomotory problems; pathology; joint; growth plates; apoph-

ysiolysis; dyschondroplasia; degenerative joint disease; toe injury; claw lesions.

Introduction

In sows, leg weakness is a main reason for
lameness which ultimately leads to culling (Da-
gorn & Aumaitre 1979, Penny 1980, D’Allaire
et al. 1987, Stein et al. 1990, Cederberg &
Jonsson 1996) and 29% of Danish dead sows
examined post mortem were found to have been
euthanized due to leg weakness (Christensen et
al. 1995). In the above-mentioned investiga-
tions, leg weakness was recorded as a single
complex. By subdividing the complex into 14
single traits, Jorgensen (2000) found that some
symptoms had greater influence on the longev-
ity of the animal than others.

The most common cause of leg weakness in ad-
olescent pigs is considered to be the sequelae to

osteochondrosis in terms of osteochondritis
dissecans or secondary degenerative joint dis-
ease (osteoarthrosis) (Reiland 1978a, Jubb et
al. 1993, Nakano & Aherne 1993, Jorgensen et
al. 1995). Osteochondrosis is a disturbance of
endochondral ossification and osteogenesis of-
ten leading to osteochondritis dissecans and
less frequently to epiphyseolysis (Reiland
1978b). Osteochondritis dissecans in swine is
most commonly observed in the medial con-
dyles of the humerus and femur in animals aged
5 to 7 months. Following the loss of the piece of
cartilage, the defect is filled by vascular fibrous
tissue that eventually is converted to fibrocartil-
age (Jubb et al. 1985). Osteoarthrosis or ar-
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thropathy develops at a relatively late stage of
the disease. The changes consist of irregular-
ities and fibrillation of joint cartilage, ulcera-
tion of articular surfaces with formation of fi-
brocartilaginous or osseous repair tissue, and
marginal osteophytes (Reiland 1978a, Jubb et
al. 1985).

Claw disorders are probably also a contributory
cause of leg weakness and subsequently to cull-
ing. Investigations at abattoirs show a high
prevalence of claw disorders in sows (Penny et
al. 1963, Penny et al. 1965, Brooks et al. 1977,
Erdal & Grondalen 1986, Simmins & Brooks
1988, Kornegay et al. 1990, Gjein & Larssen
1995). However, there is a lack of scientific ev-
idence concerning the relationship between
claw disorders and leg weakness, as well as
knowledge of the importance of both joint and
claw disorders on the prevalence of locomotor
problems.

The aim of this study was to characterise the as-
sociations between the different leg weakness
symptoms and the pathological findings of os-
teochondrosis/ osteoarthrosis and claw disor-
ders in sows.

Materials and methods

The data material used in this study has been
described previously in  Jorgensen (2000)
where the results regarding leg weakness and
longevity can be found. From a total of 169
culled sows, joints from 117 sows (67 Land-
race*Yorkshire crossbreeds and 50 Yorkshire)
and claws from 112 sows were collected at
slaughter. Joints from one side (in case of lame-
ness, the lame side) and claws from all 4 legs
were collected. The feet were removed before
scalding. The shoulder, elbow, hip and stifle
joints were opened and examined macroscopi-
cally for osteochondral and other changes first
at the joint surface and then on 1 cm thick sec-
tions cut frontally through the condyles of the
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distal humerus and femur with a bandsaw. The
distal ulna and the ischial tuberosity growth
plates were examined by a sagittal section. All
changes were scored on a scale from 1 (normal)
to 5 (very severe changes/ osteochondritis dis-
secans) as previously described (Jorgensen et
al. 1995). The claw lesions were categorised ac-
cording to Gjein & Larssen (1995) with minor
modifications. The inner and outer claws of
each foot were scored from 1 (normal) to 5
(very severe changes). The following lesions
were included: Unequal claw size, overgrown
claws (long claws on main and accessory digits
with elongated toes), excessive wear on side
wall, side wall lesions (cracks), lesions on volar
surface (cracks in the harder toe horn, in the
white line or in the junction of the heel and toe),
overgrown heels (hyperkeratinization on the
soft heel tissue), heel lesions (cracks or ero-
sions in the soft heel), and crusts on accessory
digits (including torn accessory digits). The
evaluation of joint and claw lesions was made
by the author without knowledge of the ‘cohort
memberships’ or the results of the clinical ex-
aminations (Jargensen 2000).

Statistical methods

The mutual associations between joint changes
as well as the mutual associations between claw
lesions were analysed using regression analy-
sis, where the joint or claw traits were analysed
one at a time using the other joint or claw traits
as explanatory variables (model 1). A normal
distribution was assumed. The maximal scores
of claw lesions on all 8 claws were used (1 re-
cording per animal). A backward elimination
procedure was used removing the variables one
at a time with the highest p-value until only var-
iables with a p-value below 0.05 were left in the
model. There was no breed effect in a prelimi-
nary analysis, therefore breed was not included.
The procedure PROC REG in SAS was used
(SA4S Institute Inc. 1989).
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Table 1. Prevalence (%) and mean score of changes in the joints. No. of sows = 117

Score?
1 2 3 4 5 Mean Code
Shoulder

Glenoid cavity 26 35 29 8 2 2.3 Y1

Thin cartilage on humeral head 5 17 29 25 25 3.5 Y2

Flattening of humeral head 56 16 21 5 2 1.8 Y3
Elbow
Medial humeral condyle:

Joint surface 33 20 20 10 17 2.6 Y4

Cartilage thickness 69 28 2 | 0 1.4 Y20

Subchondral lesion 75 14 5 3 4 1.5 Y21

Surface tears 77 23b - - - Y30
Lateral humeral condyle:

Joint surface 52 26 13 2 7 1.9 Y5

Subchondral lesion 96 3 0 0 1 1.1 Y23

Surface tears 87 13b - - - - Y31
Sagittal central groove 66 26 4 2 2 1.5 Y6
Anconeal process:

Joint surface 47 18 13 7 15 23 Y7

Osteophytes 86 14b - - - - Y33
Proximal edge of radius:

Osteophytes 80 20° - - - - Y34
Synovial fossa of radius 76 15 6 2 1 14 Y9
Synovial fossa of ulna 63 16 11 5 5 1.7 Y10
Surface tears on radius and ulna 89 11b - - - - Y32
Distal ulna growth plate

Lesion 79 9 10 2 0 1.4 Y24
Hip

Thin cartilage on femoral head 40 18 27 9 5 22 Y11

Flattening of femoral head 90 6 4 0 0 1.2 Yi2
Stifle
Medial femoral condyle:

Joint surface 57 16 13 5 10 2.0 Y13

Transverse clefts in cartilage 28 27 26 13 7 2.5 Y14

Cartilage thickness 9 27 50 11 3 2.7 Y25

Subchondral lesion 87 7 5 0 2 1.2 Y26
Lateral femoral condyle:

Joint surface 90 8 1 1 1 1.2 Y15

Transverse clefts in cartilage 89 10 1 0 0 1.1 Y16

Cartilage thickness 61 28 11 0 0 1.5 Y27

Subchondral lesion 97 2 1 0 0 1.0 Y28
Widening of intercondyloid fossa 33 42 20 3 3 2.0 Y17
Flattening of patellar groove 60 21 12 4 3 1.7 Y18
Widening of intratrochanteric fossa 52 26 13 5 4 1.8 Y19
Ischial tuberosity growth plate

Lesion 67 16 12 2 4 1.6 Y29

2 Score 1 (normal) to 5 (very severe changes/osteochondritis dissecans).
% Score 1 (normal) to 2 (non-normal).
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The effects of location of the claw lesion were
analysed by repeated measurement analysis us-
ing the following model:

Yim = # T 8 + b +ab, +d + S + ey,
(model 2)
where Y. . is the m™ observation of claw le-

sion for tlflkéni“‘ sow on the i foot on the j™ loca-
tion belonging to the k'™ breed; 4 is the mean; a,
is the fixed effect of foot (i is fore or hind foot);
b, is the fixed effect of location (j is lateral or
medial); abij is the interaction term between
foot and location; d, is the fixed effect of breed
(k is crossbreed (LY or YL) or Yorkshire); S, is
the random effect of sow within breed; and
Ciikim is the random residuals. Preliminary anal-
ysis showed no differences between left and
right side, therefore ‘side’ was excluded from
the model. The procedure PROC MIXED in
SAS was used (SAS Institute Inc. 1992).

The associations between joint changes, claw
lesions and leg weakness were analysed using
regression analysis, where the leg weakness
traits were analysed one at a time using the joint
and claw traits as explanatory variables. The
analyses were subdivided into 3 groups: one an-
alysing the associations between the traits on
fore legs, one the associations between the traits
on hindlegs and one the associations between
the locomotory traits and the pathological traits
on all legs. The maximal scores of leg weakness
over time for each sow (Jargensen 2000) and
the maximal scores of claw disorders over 4 (in
the analyses of fore or hind legs) or 8 claws
were used (model 3). Similar analyses were ex-
ecuted regarding the associations between the
last clinical investigation (Jorgensen 2000) and
the pathological findings at slaughter (modet 4).
A backward elimination procedure was used by
removing the variables one at a time with the
highest p-value until only variables with a p-
value below 0.05 were left in the model. The
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procedure PROC REG in SAS was used (SAS
Institute Inc. 1989).

Results

Joint changes

The age distribution of the 117 sows was: <I
year: 3 sows; 1-2 years: 20 sows; 2-3 years: 28
sows; 3-4 years: 57 sows; 4-5 years: 9 sows.
The prevalence and mean scores of the joint
changes are shown in Table 1. All scores greater
than 1 represented a deviation from ‘normal’.
The changes on the joint surface of the humeral
condyles, the anconeal process, and the femoral
condyles were frequently osteoarthrotic rather
than osteochondrotic, consisting of ulceration
with formation of fibrocartilaginous or osseous
repair tissue. 27.8% of the sows had had osteo-
chondritis dissecans (score 5) in the elbow
joint, of these 20.0% were found in one or both
humeral condyles and 15.0% on the anconeal
process. Further, 10.3% of the sows had had os-
teochondritis dissecans in the femoral con-
dyles. Four sows had total, and 2 partial, epi-
physial separation (scores 5 and 4, respec-
tively), one sow had had ischial tuberosity sep-
aration twice followed by reunion. Degenera-
tion and erosion of joint cartilage were often
found in the form of transverse clefts in the car-
tilage of the femoral condyles and surface tears
(wear lines) on the humeral condyles and on the
proximal radius and ulna. Marginal osteophytes
were discovered on the proximal edge of radius
and on the anconeal process, i.e. exclusively in
the elbow joint. Besides the above-mentioned
changes, 3 cases of bone fractures and 3 cases
of separation (apophysiolysis) of the anconeal
processes were found.

For the analyses of associations between leg
weakness and joint changes, new variables
combining the scores of the changes in the me-
dial and lateral condyles were created as the
maximal score of the 2 condyles in the distal
humerus and femur and osteophyte changes on
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Table 2. New variables created by combining the scores of the changes in the medial and lateral condyles in
the distal humerus and femur and osteophyte changes on anconeal process and proximal edge of radius.

Code Code Mean score
Humeral condyles:

IELBOW joint surface score max(Y4,Y5) 2.88
TELBOW cartilage thickness score Y20 1.32
LELBOW  subchondral lesion score max(Y21,Y23) 1.44
SURFTEAR surface tears score max(Y30,Y31,Y32) 1.282
OSTEOPH osteophytes score max(Y33,Y34) 1.272
Femoral condyles:

ISTIFLE joint surface score max(Y13,Y15) 2.03
TCLEFTS transverse clefts score max(Y14,Y16) 2.47
TSTIFLE  cartilage thickness score max(Y25,Y27) 2.71
LSTIFLE  subchondral lesion score max(Y26,Y28) 1.26

2 Scoring 1 (normal) to 2 (non-normal)
b Codes from Table 1.

anconeal process and proximal edge of radius
(Table 2).
Significant differences between breeds were
found for some of the traits in Tables 1 and 2
(x2-test): Yorkshire sows had higher scores for
glenoid cavity (p<0.01), joint surface on hu-
meral condyles (p<0.06), osteophyte formation
in elbow joint (p<0.01), and thinning of cartil-
age on femoral head (p<0.05), while cross-
breeds had higher scores for transverse clefts in
femoral condyles (p<0.01).

Analyses of interrelations between joint

changes using model 1 showed some interest-

ing associations (Table 3):

— Osteophyte formation and subchondral le-
sions in humeral condyles (strongly signifi-
cant).

— Osteophyte formation and surface tears in the
elbow joint.

— Joint surface changes on humeral condyles
and sagittal central groove.

— Joint surface changes on humeral condyles
and synovial fossa of radius.

~ Anconeal process lesions and synovial fossa
of radius (strongly significant).

— Osteochondral lesions in the distal ulna
growth plate were associated with joint sur-
face changes and subchondral lesions in the
femoral condyles.

— Transverse clefts in cartilage and thickening
of cartilage in femoral condyles (strongly
significant).

— Osteochondral lesions in the ischial tuberos-
ity growth plate were not positively asso-
ciated with other changes.

Claw lesions

The prevalence of claw lesions and least-
squares means from the analyses of the distri-
bution of claw lesions by foot (fore/ hind) and
location (lateral/medial) using model 2 are
shown in Table 4. Preliminary analysis showed
no differences between the left and right side,
i.e. the changes could be regarded as symmetri-
cal, therefore combined values (the maximal
scores of the claws on the left and right side) are
shown in Table 4. Interaction terms were signif-
icant for nearly all the traits, therefore no gen-
eral conclusions with regard to differences
between feet and locations (main effects) could
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Table 4. Prevalence® (%) and least-squares means of claw lesions. No. of sows = 112

ScoreY
1 5 3 4 5 LSMeans?
Unequal claw size
Fore 49 40 12 0 0 1.62
Hind 3 30 40 25 2 2.7°
Overgrown claws
Fore Lateral 88 10 2 0 0 1.12
Medial 83 12 5 0 0 1.22
Hind Lateral 44 38 16 1 1 1.8b
Medial 44 24 21 8 4 2.0¢
Overgrown claws on accessory digits
Fore Lateral 24 32 26 17 1 2.4%¢
Medial 42 20 18 18 2 2.28
Hind Lateral 46 25 18 6 6 2.0b
Medial 22 25 30 16 6 2.6°
Excessive wear on side wall
Fore Lateral 65 29 6 0 0 1.42
Medial 69 28 3 | 0 1.42
Hind Lateral 44 26 30 0 0 1.9v
Medial 25 30 38 6 1 2.3¢
Side wall lesions
Fore Lateral 71 10 10 6 3 1.62
Medial 81 9 6 4 0 1.30
Hind Lateral 50 12 16 13 9 2.2¢
Medial 86 5 8 1 0 1.2b
Lesions on volar surface
Fore Lateral 54 15 18 10 4 1.92
Medial 73 16 8 2 1 1.4b
Hind Lateral 44 13 17 13 14 2.4¢
Medial 96 2 3 0 0 1.14
Overgrown heels
Fore Lateral 60 23 13 3 2 1.62
Medial 84 10 5 0 1 1.3b
Hind Lateral 15 15 35 17 18 3.1¢
Medial 96 4 0 0 1 1.1°
Heel lesions
Fore Lateral 94 3 3 1 0 1.12
Medial 94 2 3 2 0 1.12
Hind Lateral 71 7 13 5 4 1.7b
Medial 99 1 0 0 0 1.02
Crusts and torn claws on accessory digits
Fore Lateral 90 2 4 3 2 1.2%¢
Medial 93 2 5 1 0 1.12
Hind Lateral 81 1 2 6 10 1.6°
Medial 87 7 2 5 0 1.4¢

X Maximal scores of the claw lesions on the left and right side. YScore 1 (normal) to 5 (very severe changes)
2 Least-squares means from model 2, #><4: figures with different letters are significantly different at p<=0.05
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Table 5. Interrelations between claw lesions arising from regression analysis, where the claw traits were ana-
lysed one at a time using the other claw traits as explanatory variables. Final models. N = 107.

Independent variables
Dependent 12 3 4 5 6 1T 8 9 Ry
Unequal claw size® 1 e i +* 37
Overgrown claws 2 R B 42
Overgrown claws on acc. digits 3 H** +* .19
Excessive wear on side wall 4 - 18
Side wall lesions S .- HHEE 22
Lesions on volar surface 6 s +08 15
Overgrown heels 7 HE Lk R - kX .29
Heel lesions 8 --* .05
Crusts and torn claws on acc. digits 9 ++* - * .08

2 Maximal scores of claw lesions on all 8 claws
B and p-values from model 1

be drawn. The most prevalent and most severe
changes were: Overgrown heels and lesions on
volar surface; Unequal claw size was most
prevalent on hind legs; Overgrown claws, over-
grown claws on accessory digits and excessive
wear on side wall were most prevalent on the
medial hind claws while the rest of the variables
were most prevalent on the lateral hind claws.
The medial hind claws had hardly any lesions
on the volar surface and heels (overgrown heels
and heel lesions). Of the fore claws the lateral
developed more changes than the medial re-
garding side wall lesions, lesions on volar sur-
face and overgrown heels. In 21% of the sows,
cracks between the side wall and the volar sur-
face were seen on lateral hind claws (corre-
sponding figures for the other claws: 9% on lat-
eral fore claws, 3% on medial fore claws and
1% on medial hind claws). Often these cracks
were in the white line in the posterior abaxial
part of the claw. Further, cracks between toe
and heel were often seen. Differences between
breed were only significant for one trait (over-
grown claws on accessory digits) in favour of
Yorkshire (p<0.05).

Analysing interrelations between claw lesions
using model 1 showed that several claw lesions

Acta vet. scand. vol. 41 no. 2, 2000

were associated (Table 5). Among others was
unequal claw size strongly associated with
overgrown claws and less strongly with over-
grown heels.

Influence of joint changes and claw lesions on
leg weakness

In Tables 6 and 7, the results of the analyses of
the influence of joint changes and claw lesions
on leg weakness analysed as the maximal score
over time for each sow (model 3, Table 6) and
the last clinical investigation before culling
(model 4, Table 7), respectively, are shown. The
clinical signs of osteochondrosis and osteoar-
throsis were found to be: buck-kneed forelegs,
fore and hind legs turned out, upright pasterns
on hind legs, stiff locomotion in front and rear,
lameness/sore-leggedness and tendency to slip
(for lesions in the ischial tuberosity growth
plate only). Some traits were negatively as-
sociated with osteochondrosis/osteoarthrosis,
these were: weak pasterns and splayed digits on
forelegs and brisk movement. The clinical signs
of claw lesions were found to be: standing
under position on hind legs, upright pasterns on
hind legs, steep hock joints, hind legs turned
out, stiff movement in front, swaying hindquar-
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ters, goose-stepping hind legs, tendency to slip
and lameness, whereas weak pasterns on fore
and hind legs and brisk movement were nega-
tively associated with some claw lesions.

Discussion

Joint changes

Osteochondrosis is frequently stated to be a
generalized condition with bilateral symmetry
(Grondalen 1974a, Olsson & Reiland 1978,
Reiland 1978b), which is the reason why only
one side of the pigs was examined in this study.
The prevalence and severity of joint changes in
the sows in this study differed from what is re-
ported in younger animals slaughtered at about
95 kg (Jorgensen et al. 1995). The ranking of
the locations was the same for the 2 age groups
and corresponds to findings of Hdni et al.
(1983) which confirms the hypothesis that the
elbow joints might be more sensitive towards
trauma and overloading resulting in a dissecting
lesion (osteochondritis dissecance) than the
stifle joints (Jorgensen et al. 1995). Further-
more, the sows had osteoarthrotic changes in
the form of degeneration and erosion of joint
cartilage, surface tears (wear lines) on humeral
condyles and proximal radius and ulna and
transverse clefts on the femoral condyles, mar-
ginal osteophytes in elbow joints, flattening of
the joint surface and exposure of the underlying
bone on the humeral and femoral heads, that
was not seen in slaughter pigs, in accordance
with findings of Grondalen (1974b), Reiland
(1978b) and Nakano & Aherne (1993).
Surprisingly, lesions in the ischial tuberosity
growth plate were more prevalent (33%) than
lesions in the distal ulna growth plate (21%),
which is stated to be one of the predilection
sites for osteochondrosis (Grondalen 1974a,
Reiland 1978b, Nakano et al. 1981, Nakano et
al. 1987). Apophysiolysis tuber ischii was
found in 5% of the sows, either total or partial,
but as only one side of the carcasses was inves-

tigated in this study, it is not known whether the
condition was uni- or bilateral. Petterson &
Reiland (1967) reported the prevalence of
apophysiolysis tuber ischii to be 5% (218 out of
4101) in a study of sows sent to emergency
slaughter, of these 88% were bilateral. They
found the detached tuberosity to reunite to the
ischium in rare occasions, which was also
found in one sow in the present investigation.
Synovial fossa changes were mainly of an oste-
oarthrotic nature and were found to be asso-
ciated with joint surface changes on humeral
condyles and anconeal process (Table 3) as well
as some leg weakness symptoms (Tables 6 and
7). In accordance with findings by Petterson
and Reiland (1967), lesions in the ischial tube-
rosity growth plate were not associated with
other joint changes in this investigation. Trans-
verse clefts in cartilage was strongly associated
with thickening of cartilage in femoral con-
dyles, and marginal osteophyte formation was
strongly associated with subchondral lesions
and surface tears in the elbow joint, indicating
that these osteoarthrotic changes are conse-
quences of osteochondrosis.

Claw lesions

The lateral hind claws were the most frequent
location for lesions in the form of side wall and
volar surface lesions, overgrown heels and heel
lesions (Table 4) which is in accordance with
findings by Penny et al. (1963, 1965), Fritschen
et al. (1976), Brooks et al. (1977), Arthur et al.
(1983), Webb et al. (1984), Simmins & Brooks
(1988), Kornegay et al. (1990), Raundahl
(1992), Gjein & Larssen (1995) and Moutto-
tou et al. (1997). The difference in prevalence
and severity of the lesions on fore and hind
claws in tied sows may be explained by a bad
floor hygiene for the hind claws which, in par-
ticular, predisposes to heel lesions Smedegaard
(1975) and overgrown heels Gjein & Larssen
(1995). Overgrown claws were most severe on
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the medial hind claw, which could be a result of
the lower weight bearing (Webb 1984) and con-
sequently less wear on the claw especially in the
case of uneven claw size (Table 5). Overgrown
claws were often seen in boars and sows housed
in stalls and described as a result of limited ex-
ercise Von Knezevic (1962). In agreement with
findings of Brooks et al. (1977), Simmins &
Brooks (1988), Gjein & Larssen (1995) and
Mouttotou et al. (1997), several claw lesions
were found to be associated (Table 5), e.g. le-
sions in the side wall and on the volar surface
and overgrown heels.

Influence of joint changes and claw lesions on
leg weakness

In Tables 6 and 7, the results of the analyses of
the associations between leg weakness subdi-
vided into single traits and the pathological
findings at slaughter (joint changes and claw le-
sions) are shown. Table 6 shows the results of
the associations between the maximal score
over time for each sow and the pathological
findings, while Table 7 shows the associations
between the last clinical investigation before
culling and these findings. A positive associa-
tion in Table 7 indicates a direct simultaneous
effect of the lesions on the clinical appearance
eventually leading to culling, whereas an asso-
ciation between the maximal scores and the
pathological changes (Table 6) shows whether
the pathological changes had caused pain and
thus clinical symptoms at a previous time not
necessary leading to culling. Some lesions
could have healed up without scars or secon-
dary changes in which case no associations
could be found. The R? values of the models are
not very high in these analyses indicating that
other circumstances /conditions are of impor-
tance for leg weakness than the pathological
findings of the joints and claws at the time of
slaughter.

The clinical signs of osteochondrosis have been
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described to include buck-kneed forelegs, up-
right and weak pasterns, standing under posi-
tion on fore and hind legs, swaying hindquar-
ters and lameness (Nielsen 1973) and a
shortened stride, stiffness, angular limb defor-
mities and lameness (Hill 1998). Hill (1990)
found that pigs suffering from upright pasterns
were more sensitive with regard to joint lesions.
In this study weak pasterns and splayed digits
on forelegs were negatively associated with os-
teochondrosis/ osteoarthrosis. It is interesting
that not only osteochondritis dissecance but
also thick cartilage and osteochondral lesions
in condyles and growth plates were associated
with leg weakness in the sows in this study, in
contrast to findings in young animals of 95 kg
(Jorgensen et al. 1995) in which osteochon-
dritis dissecance, but not osteochondral (sub-
chondral) lesions linearly scored, was asso-
ciated with legs turned out and stiff movement.
Results by Grendalen (1974c), Reiland et al.
(1980), Goedegebuure et al. (1988) and Jor-
gensen (1995) showed no significant associa-
tion between osteochondrosis and leg weakness
in slaughter pigs.

Associations between distal ulna growth plate
lesions and buck-kneed fore legs and between
the lesions in the ischial tuberosity growth plate
and tendency to slip were found in this study.
Verdijk (1969) found a positive correlation
between leg weakness and lesions in the distal
ulna growth plate and Reiland (1978b) stated
that lesions in the distal ulna growth plate could
cause retardation of the ulnar growth leading to
bowed legs. Goose-stepping hind legs and ten-
dency to slip are described as symptoms of the
ischial tuberosity apophysiolysis (Sabec 1971,
Done et al. 1979, Van Alstine & Toben 1989) in
unilateral cases, whereas bilateral detachment
results in a dog-sitting position (Done et al.
1979, Van Alstine & Toben 1989).

Some joint changes are described as synovial
fossae and regarded as normal features of
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Doige & Horowitz (1975). This applies to the
changes in the glenoid cavity, the thinning of
cartilage on the cranial portion of the humeral
head, the sagittal central groove on distal hu-
merus and synovial fossa of proximal radius
and ulna. In this investigation, the changes in
the glenoid cavity were associated with lame-
ness. The thinning of cartilage on the humeral
head was associated with weak pasterns,
splayed digits on forelegs and brisk movement
which again were negatively associated with
osteochondrosis and leg weakness. Synovial
fossa of radius was associated with buck-kneed
forelegs and forelegs turned out and was also
associated with joint surface changes in the hu-
meral condyles and changes in the anconeal
process (Table 3). The results of this study thus
confirm the statements of Doige & Horowitz
(1975) with regard to the thinning of cartilage
on the humeral head. However, the present
study found that the changes in the glenoid cav-
ity, the synovial fossae of radius and the sagittal
central groove on distal humerus are of impor-
tance to the leg weakness/ osteochondrosis
complexes and therefore abnormal features.
Deformations in the stifle joint seem to be of
importance to the clinical leg problems. These
changes are described by Nielsen (1973) and
Reiland (1978b) as part of the osteochondral
syndrome. Flattening of humeral and femoral
heads was of no clinical importance for the an-
imal.

Claw lesions and in particular overgrown claws
seem to give rise to serious problems with re-
gard to leg weakness, i.e. lameness, stiff in
front, standing under position on hind legs and
swaying hindquarters. Also,
(1987) stated that the symptoms of overgrown
claws were: lameness, short steps, stiff move-
ment and swaying hindquarters. In order to im-
prove leg soundness in sows, claw trimming
may therefore be a possibility. Unequal claw
size had no effect on leg weakness which is in

Smedegaard

agreement with findings of Calabotta et al.
(1982) and Arthur et al. (1983).
The symptoms were in many cases the same for
osteochondrosis /osteoarthrosis and claw le-
sions, which makes it difficult to differentiate
between the 2 complexes from the clinic point
of view. For both osteochondrosis /osteoarthro-
sis and claw lesions, it was seen that weak pas-
terns were found significantly more in animals
not suffering from these lesions. This corre-
sponds to reports of Grondalen (1974c) who
stated that pigs having weak pasterns on front
legs achieved the best gait score and Jorgensen
(1995) who found that weak pasterns on fore-
legs were not associated with the other leg
weakness symptoms, indicating that they are
perhaps not part of the leg weakness syndrome.
By combining the results from Tables 6 and 7
with the results from Tables 3 and 7 in Jor-
gensen (2000), the following results were found
with regard to the significance of the different
leg weakness symptoms as indicator traits of
joint and claw disorders, locomotory problems
and decreased longevity: claws uneven on fore
and hind legs and bursitis carpalis and tarsalis
were of no importance with regard to locomo-
tory problems, longevity and joint lesions;
weak pasterns on fore and hind legs and splayed
digits on forelegs were favourable traits; while
the rest of the symptoms described in Jor-
gensen (2000) were unfavourable traits for the
animals.

It is concluded that:

« osteoarthrotic changes were strongly asso-
ciated with osteochondral changes in hu-
meral and femoral condyles.

« the clinical signs of osteochondrosis and os-
teoarthrosis were found to be: buck-kneed
forelegs, fore and hind legs turned out, up-
right pasterns on hind legs, stiff locomotion,
lameness and tendency to slip (for lesions in
the ischial tuberosity growth plate only).

* the clinical signs of claw lesions were found
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to be: buck-kneed forelegs, upright pasterns,
steep hock joints, hind legs turned out, stand-
ing under position on hind legs, stiff move-
ments, swaying hindquarters, goose-stepping
hind legs, tendency to slip and lameness.

« overgrown claws was of great importance
with regard to leg weakness indicating the
need for claw trimming in sows.
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Sammendrag
Osteochondrose/ osteoartrose og klovlidelser i soer,
sammenhceng med bensvaghed.

Formélet med undersggelsen var at undersoge
sammenhangen mellem forskellige bensvagheds-
symptomer og osteochondrose/osteoartrose og klov-
lidelser i sger tillige med indflydelsen af alder pa
disse egenskaber. 117 sger fulgtes fra 6 méneders
alderen indtil udsattelse og bedemtes for bensvag-
hedssymptomer én gang i hver draegtighed pa en
skala fra 1 (normal) til 4 (sveere forandringer). Ved
slagtning blev forandringer i led, vaekstzoner og
klove registreret pa en skala fra 1 (normal) til 5 (me-
get svaere forandringer). Osteartrotiske forandringer
var sterkt associeret med osteochondrotiske foran-
dringer i humerus og femur kondyler. De kliniske
symptomer for osteochondrose og osteoartrose fand-
tes at vaere: krumme forben, udaddrejede ben, stejle
koder pd bagben, stive bevagelser, halthed og ud-
skridningstendens (kun for lasioner i tuber ischii
veekstzonen). De kliniske symptomer for klovlidelser
var: krumme forben, stejle koder og haser, udaddre-
jede bagben, understillede bagben, stive bevagelser,
svingende bagpart, paradeskridt, udskridningsten-
dens og halthed. Forvoksede klove var steerkt associe-
ret med bensvaghed, hvilket taler for at anvende
klovbeskering i sopopulationen.
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