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Summary

Objective: To compare measurements

of the medial and lateral hooves of the
forelimbs and rear limbs and to quantify
epidermal laminae density in the hoof
capsules of sows.

Materials and methods: Hoof measure-
ments were obtained from 40 thoracic
and 40 pelvic limbs of clinically sound
sows. Holes were drilled into each digit

to determine the depth of the dorsal wall,
abaxial wall, and sole. Dorsal wall length,
abaxial wall height, sole width, sole +
wall length, and ground surface of each
hoof were measured. All measurements
of depth and length were made using an

electronic digital caliper. Epidermal lam-
inar density was analyzed in 69 thoracic
and 74 pelvic limbs. The laminar junction
was divided into zones consisting of 25
laminae each. Zone width was measured
using an electronic digital caliper.

Results: Lateral digits from rear limbs
were longer than medial digits on the
dorsal and volar surfaces. Both digits on
the forelimbs had wider soles than those
of the rear limbs. Abaxial wall depth
was significantly less than dorsal wall
depth. The laminar zones at the axial
and abaxial extremities of the wall were
significantly less dense than the zones at
the dorsal aspect of the toe.

Implications: Differences in hoof wall
measurements in swine have previously
been under reported in scientific litera-
ture. The results of this study indicate that
the thinnest portions of the hoof wall may
be related to the most common sites of le-
sions as reported in prior studies.
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Resumen - Mediciones anatémicas ge-
nerales y cuantificacion microscépica
de la densidad laminar epidérmica de
la capsula de la pezuiia porcina

Objetivo: Comparar las medidas de las
pezufias medial y lateral de las extremi-
dades anteriores y traseras y cuantificar
la densidad de las laminas epidérmicas
en las capsulas de las pezuiias de cerdas.

Materiales y métodos: Se obtuvieron me-
didas de las pezufias de 40 extremidades
toracicas y 40 pélvicas de cerdas clinica-
mente sanas. Se perforaron agujeros en
cada dedo para determinar la profundi-
dad de la pared dorsal, la pared abaxial y
la planta del pie. Se midieron la longitud
de la pared dorsal, la altura de la pared
abaxial, el ancho de la planta, la longitud

de la planta +la pared, y la superficie del
suelo de cada pezufia. Todas las medi-
ciones de profundidad y longitud se re-
alizaron utilizando un calibrador digital
electrénico. Se analizé la densidad lami-
nar epidérmica en 69 miembros toracicos
y 74 pélvicos. La unién laminar se dividié
en zonas de 25 laminas cada una. El an-
cho de la zona se midi6 utilizando un cali-
brador digital electrénico.

Resultados: Los dedos laterales de las
extremidades posteriores eran mas
largos que los dedos mediales en las su-
perficies dorsal y volar. Ambos dedos de
las extremidades anteriores tenian las
plantas mds anchas que las de las ex-
tremidades traseras. La profundidad de
la pared abaxial fue significativamente

menor que la de la dorsal. Las zonas
laminares en los extremos axial y ab-
axial de la pared eran significativamente
menos densas que las zonas en la cara
dorsal del dedo.

Implicaciones: Las diferencias en las
medidas de la pared de las pezufias en
cerdos han sido poco reportadas previa-
mente en la literatura cientifica. Los re-
sultados de este estudio indican que las
porciones més delgadas de la pared de la
pezuiia pueden estar relacionadas con
los sitios mas comunes de lesiones como
se ha reportado en estudios anteriores.
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Résumé - Dimensions anatomiques
macroscopiques et quantification mi-
croscopique de la densité laminaire épi-
dermique des onglons du sabot porcin

Objectif: Comparer les dimensions des
onglons médial et latéral des membres
antérieurs et postérieurs, et quantifier la
densité laminaire épidermique des on-
glons du sabot de truies.

Matériels et méthodes: Les dimensions
des sabots ont été obtenues de 40 mem-
bres thoraciques et 40 membres pelviens
de truies cliniquement en santé. Des
trous ont été percés dans chaque on-
glon afin de déterminer la profondeur
de la muraille dorsale, de la muraille
abaxiale, et de la sole. La longueur de

la muraille dorsale, la longueur de la

muraille abaxiale, la largeur de la sole,
la longueur de la sole + la longueur de la
muraille, ainsi que la surface au sol de
chaque sabot ont été mesurées. Toutes
les mesures de profondeur et de lon-
gueur ont été réalisées en utilisant un
pied a coulisse digital électronique. La
densité laminaire épidermique a été
analysée de 69 membres thoraciques
et 74 membres pelviens. La jonction
laminaire a été divisée en zones consti-
tuées de 25 lamelles chaque. La largeur
des zones était mesurée avec un pied a
coulisse digital électronique.

Résultats: Les onglons latéraux des
membres postérieurs étaient plus longs
que les onglons médiaux sur les surfaces
dorsales et palmaires. Les deux onglons

des membres antérieurs avaient des
soles plus larges que ceux des membres
postérieurs. La profondeur des murailles
abaxiales était significativement plus
petite que la profondeur des murailles
dorsales. Les zones laminaires aux ex-
trémités axiale et abaxiale de la muraille
étaient significativement moins denses
que les zones a I'aspect dorsal de 'onglon.

Implications: Des différences dans les
dimensions de la muraille des sabots ont
été sous-rapportées dans la littérature
scientifique. Les résultats de la présente
étude indiquent que les portions les

plus minces de la muraille du sabot
pourraient étre reliés aux sites les plus
fréquents de lésions, tel que rapporté
dans des études antérieures.

ameness in swine is a frequent
L cause for compromised animal

welfare and reduced efficiency.
Lameness results in behavioral changes
such as reduced activity, social behav-
ior, and feeding behavior due to reduced
locomotion ability and pain, thereby
decreasing welfare.! Furthermore, re-
taining healthy sows and gilts is vital to
avoiding unnecessary losses and incur-
ring unwanted costs. Involuntary cull-
ing, or removal of animals from the herd
due to poor health, injury, or incurable
disease before the end of their produc-
tive lifespan, is generally less profit-
able than voluntary culling because the
producer is not prepared for it.2 Lame
sows are frequently unable to attain
their ideal breeding efficiency and are
often culled before they reach their peak
production.? Production costs can exist
even if the animal is not culled, as feed
intake may decrease in the days prior to
the presentation of lameness, potentially
impairing productivity.* Using sow lame-
ness models, attempts have been made
to determine objective measurements
for detecting lameness earlier in order
to treat these sows while they still have
value.® Because multiple factors such
as parity, gestation stage, and housing
characteristics can influence detection
of lameness, it is important to use a reli-
able indicator of sow lameness for treat-
ment or voluntary culling.®

In breeding sows, the most common
causes of lameness include hoof lesions,
trauma, musculoskeletal disease, frac-
tures, skin lesions, and arthritis.! Stud-
ies have shown that regardless of hous-
ing type, lameness severity, and other
lesions (body or limb), a majority of sows
will have at least one hoof lesion.” The

cause of lameness may not be apparently
evident since physical examinations are
difficult to perform, and oftentimes there
is more than one lesion causing the lame-
ness. The most common hoof lesions seen
are overgrown hooves, torn dewclaws,
hoof cracks, white line cracks, cracks at
the heel-sole junction, and sole ulcers.””

The basic anatomy of the porcine hoof
has been described in various anatomy
texts, but detailed descriptions have yet to
be reported. Most of the assumed infor-
mation has been extrapolated from stud-
ies on equine and bovine hooves, which
bear many similarities to those of swine.
Regardless of the species, an important
function of the hoof is protecting the ter-
minal limb structures. The hard epider-
mal hoof wall lies just over the supportive
tissue layer, the corium. The corium,

or the dermal part of the hoof, contains
blood vessels and nerves, making it sensi-
tive to pain once exposed to the external
environment. When the integrity of the
hoof capsule becomes compromised and
the sensitive dermis has been exposed,
the sow may develop lameness.

Areas of the hoof where hard horn meets
soft horn (where wall meets sole) are
also prone to injury. Interaction of the
epidermis and the corium occurs at the
laminar junction, where primary epider-
mal laminae project from the innermost
layer of the hoof wall, the stratum inter-
num. These primary epidermal laminae
interact with the similarly-structured
primary dermal laminae in order to
maintain the attachment of the hoof wall
to the distal phalanx enclosed within the
hoof.1° One previous study showed that
there was a significant difference in le-
sion severity on the abaxial wall as well

as the white line in lame sows and sound
sows,! suggesting that further study into
these areas may be warranted.

A better understanding of the porcine
hoof capsule depth at different locations,
as well as determining the density and
laminar structure in sows, may provide
an anatomical correlation to previously
documented hoof lesions and aid pro-
ducers and swine veterinarians in for-
mulating preventative measures or treat-
ment plans for lame sows. The purpose
of this study was to create a basic refer-
ence for normal porcine hoof measure-
ments as well as quantify the density of
epidermal laminae.

Animal care and use

All samples were obtained post mor-
tem from a fedrally inspected abattoir
subject to the US Humane Methods of
Slaughter Act.

Materials and methods

Measurement of hoof wall
dimensions

For this study, 40 forelimbs and 40 rear
limbs were obtained from mixed-breed
sows participating in an Agriculture
and Food Research Initiative lameness
trial. The sows were not clinically lame
when they were sent to the abattoir and
the distal limb was disarticulated in the
carpal or metacarpal region. Most of
the limbs were labeled right vs left and
front vs rear at the time of death. If they
were not differentiated right from left,
the carpal or tarsal bones were used to
identify the left from right limb. In cases
where the disarticulation was distal to
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the carpus or tarsus, the tendons of the
long or common digital extensor and lat-
eral digital extensor muscles were used.
Feet with severe lesions, as defined by
the Zinpro Feet First hoof lesion scoring
system,!? were discarded from the study.
The weight, age, and parity of these sows
were unknown.

Figure 1: Schematization of hoof wall measurements as seen from the lateral
aspect of the digit. Red arrows indicate the locations of measurements.

The limbs were frozen until they were
ready for use. They were thawed either
at room temperature for approximately
12 hours or in a cooler for 24 to 36 hours
prior to obtaining measurements. Mea-
surements of length, width, and sole
depth were taken in a manner similar to
a study evaluating cows post mortem.!?
All holes were drilled with a Hollymatic Dorsal wall
HY16 electric drill and all depth and

length

length measurements were taken with a Abaxial Abaxial
I axia

ProGrade electronic digital caliper. wa wall
depth height

Three, approximately 6-mm holes were
drilled into each digit using a 0.25-inch
drill bit. The holes were used to measure
the dorsal wall depth, the abaxial wall
depth, and the sole depth. The dorsal
wall depth was measured at the most
proximal aspect, while the abaxial wall
depth was measured at the most palmar
or plantar aspect of their respective Ground surface
holes. The sole was measured in 4 sites:
cranial, caudal, axial, and abaxial.

Vv

N

The dorsal wall length was measured

from the most proximal aspect of the Figure 2: Schematization of hoof wall measurements as seen from the ground
perioplic segment to the most distal as- surface (volar) aspect of the digit. Red arrows indicate the locations of

pect of the toe. The same location on measurements.

the distal aspect of the toe to the caudal-
most aspect of the bulb was used to de-
termine the ground surface. The palmar A 4\
or plantar aspect of the ground surface
was used as the initial measurement for
the abaxial wall height. The calipers were
placed approximately perpendicularly to Sole + wall
the ground surface and measured from length
there to the haired skin (Figure 1).

Sole width was measured at the caudal-
most aspect of the axial sole in the inter-
digital space across to the abaxial sur-
face at an approximate 90° angle to the
ground surface measurement. The sole
+wall length was measured in the same
manner as the ground surface, from the
center of the distal toe, but only extend-
ing the length of the sole, where hard
and soft horn meet (Figure 2). This mea-
surement includes the sole, the white
line, and the wall. For each sample, 3
measurements were taken at each lo-
cation and the mean of the 3 measure-
ments was used for statistical analysis.

Sole width
\/

& N
<

Ground
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Quantification of epidermal
laminae

For the second part of the study, 69 fore-
limbs and 74 rear limbs from sows were
obtained from a federally inspected
abattoir. These limbs were all counted
individually, and no grouping was made
per sow or per digit. The limbs were dis-
articulated at the distal metacarpus or
the proximal phalanges. These limbs
were not differentiated right from left,
and both digits from each limb were re-
garded in the same manner. The purpose
of this study was to create a basic refer-
ence for normal porcine hoof measure-
ments as well as quantify the epidermal
laminar density. Limbs were initially
frozen, keeping the forelimbs separate
from the rear limbs, and then thawed for
approximately 12 hours at room tempera-
ture until the digits could be manipulated
separately.

Commercially-obtained cable ties were
used to secure them to pieces of plywood
in a weight-bearing position. To accom-
plish this, the dorsal aspect of the distal
limb was laid on a rectangular 15- to 20-
cm wide and 30- to 40-cm long piece of
plywood and 1to 2 cable ties were used
to secure it. A second piece of plywood,
approximately 10 x 20 cm, was placed on
the ground surface of the hoof and se-
cured to the first piece of plywood with a
screw in the interdigital space. After the
feet were once again frozen, the cable
ties and wood were removed (Figure 3).

The feet were sliced with a band saw at
an approximate 30° to 35° angle from
the ground surface. Each slice was ap-
proximately 5-mm thick. The slices were
labeled 1to 4, with 1 being the most dis-
tal slice and 4 being the most proximal

Figure 3: Example of plywood and
cable ties used to manipulate the
distal limb into an assumed weight
bearing position as seen from the
plantar-lateral aspect.

slice (Figure 4). The distal and proximal
aspects of each slice were inspected to
determine the best sample to visualize
the epidermal laminae.

The laminar junction was stained with
a 5% methylene blue stain solution and
immediately placed in 70% alcohol for

5 minutes, rinsed with distilled water,
and placed back in the 70% alcohol for
another 5 minutes. The slice was blotted
dry with a paper towel and then allowed
to air dry.

Under a dissecting microscope, the epi-
dermal laminar density was analyzed

in a manner similar to that reported by
Barreto-Vianna et al.* The most dorsal
aspect of the chosen slice, or the location
where the epidermal laminae turned
away from each other, was selected as
point 1. From this point, the laminar
junction was divided into zones of 25
laminae each. The zones started at the
dorsal aspect of the toe, and moved axi-
ally and abaxially with A, C, E, and J on
the axial surface and B, D, F, G, H, and I
on the abaxial surface (Figure 5). Zones
I and J were not observed on toes from
pelvic limbs. Pins were used as markers
to differentiate between each zone. The
same ProGrade electronic digital caliper
was used to make all the measurements
from the shaft of the adjacent pins. This

“zone width” was used to determine epi-
dermal laminar density, with smaller
widths being more dense and larger
widths being less dense. For each sam-
ple, 3 measurements were taken at each
location and the mean of the 3 measure-
ments was used.

Statistical analysis

Variances in hoof wall measurements
and density of epidermal laminae were
quantified and analyzed with JMP Pro 11
using a one-way analysis of variance fol-
lowed by Student’s t-test with the signifi-
cance level set at P < .05 to determine if
significant differences in measurements
existed between digits 3 and 4 of right
and left thoracic and pelvic limbs.

Results

Hoof wall measurements

Overall, the limbs from 48 sows were
evaluated. Only normal limbs were eval-
uated and those with severe hoof wall
lesions or abnormalities according to the
Zinpro Feet First scoring system!? were
excluded. These sows were all obtained
from the same source and 1 person made
all the measurements. All data appeared
roughly normally distributed.

Figure 4: Schematization of hoof slices used to quantify epidermal laminae.
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Figure 5: Schematic diagram of a hoof slice divided into zones of 25 laminae
each. Zones | and ) were not present on pelvic limbs.

The dorsal wall length of the lateral
digit (digit 4) on both right and left rear
limbs was significantly longer than that
of the medial digit (digit 3) on the right
and left rear limbs, as well as all 4 digits
on the forelimbs. In addition, the sole +
wall length of the lateral digit of both
rear limbs was significantly longer than
those of all 4 digits on the forelimbs,
which were significantly longer than
that of the medial digit on the rear limbs
(Table 1). The ground surface (sole + wall
and volar surface of the bulb) was sig-
nificantly longer for both lateral digits of
the rear limb than the remaining 6 digits
(the medial rear limb digit and all 4 fore-
limb digits, Table 1). Furthermore, the
width of the sole when measured among
the 4 digits of the forelimbs was very
similar. These measurements were all
significantly greater than all 4 digits on
the rear limbs, showing that the digits of
the forelimb are wider than those of the
rear limbs (Table 1).

The left and right rear digit 4 had a thick-
er dorsal wall than any digit on the fore-
limb. There was no significant differ-
ence when comparing any of the 4 digits
of the forelimb (Table 2). Multiple mea-
surements were made when comparing
depths of the sole (cranial, caudal, axial,
and abaxial sole depth), but overall, digit
4 of the rear limb had the deepest sole
measurements with forelimb digit 3 be-
ing the thinnest (Table 2).

The most significant differences in hoof
capsule depth came when comparing the
dorsal wall and the sole to the abaxial
wall depth. The dorsal wall depth of all
digits (digits 3 and 4 of the forelimbs
and rear limbs) was significantly thicker
than the abaxial wall depth on all 8 dig-
its. The same was true when comparing
the abaxial wall depth of each digit to
all 4 sole measurements (cranial, cau-
dal, axial, and abaxial): the abaxial wall
is significantly thinner than that of the
sole (Table 2).

Quantification of epidermal
laminae

On the thoracic limb, zones A and B were
significantly narrower than all of the
remaining zones. Zones C and D were
narrower than E, F, G, H, and I. Zones

E and F were narrower than G, H, and I
(Table 3). This demonstrates that zones
located at the most dorsal aspect of the
toe are the narrowest and the zones be-
come wider moving axially and abaxi-
ally toward the heel. Since the narrowest
zones represent the most densely packed
epidermal laminae, the dorsal aspect

of the hoof capsule has the most dense
epidermal laminae and the least densely
packed areas are located at the axial and
abaxial hoof walls.

In the pelvic limb, zones A and B were
significantly narrower than the re-
maining zones, and zones C and D were

significantly narrower than E, F, G,

and H. The widest zones were G and H
(Table 3). Like the thoracic limb, the
pelvic limb epidermal laminae are most
dense in the dorsal region of the hoof
and least dense at the far plantar region.
When the thoracic and pelvic limbs are
compared to one another, the zones
maintain the same pattern of highest
density (narrowest zones) at the dorsal
part of the hoof, and lowest density (wid-
est zones) at the abaxial wall. The pelvic
limb is significantly less dense in the ab-
axial wall region than the thoracic limb
(Table 3).

Discussion

The main objective of this study was to
further investigate the anatomy of the
porcine hoof wall and draw conclusions
about predispositions to foot lesions
based on this inherent anatomy. A sec-
ond goal was to establish known values
of various measurements (lengths and
depths) of swine hooves for future stud-
ies to build on. Some of the most signifi-
cant findings in this study reaffirmed
research that has been done previously,
such as the size disparity between the
lateral and medial digits on the rear
limb and the equal ground surface of the
forelimbs.!> An important finding from
the present work showed that the thin-
nest portion of the hoof capsule was lo-
cated at the abaxial wall, which had not
been reported in the scientific literature
previously. This corresponded with the
least dense region found in the epider-
mal laminae.

Isolating the differences in thickness of
the hoof capsule can point to areas that
may be predisposed to cause lameness
if foot lesions occur there. A majority of
the sow’s weight is born by the heel, one
of the most frequent places to see cracks
and erosions. One of the subsequent
highest weight-bearing regions is where
the heel meets the abaxial hoof wall of
the lateral digit.1>7 Data from the pres-
ent work shows that the junction of heel
and hoof wall is where the hoof capsule’s
thinnest region is located when compared
to the sole and the dorsal wall, making it
easier for minor cracks to reach the co-
rium, the sensitive layer of the hoof.

The current findings are in agreement
with previously reported data conclud-
ing that the lateral digits of the rear
limbs were longer, both dorsally and on
the ground surface, than both the medi-
al digits of the rear limb and the digits of
the forelimb. Severe overgrowth of the
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Table 1: Mean (SD) hoof wall and sole measurements

Digit :)orsal wall Abaxial wall . Sole Sole + wall Ground
ength, mm length, mm width, mm length, mm surface, mm
LF digit 3 43.04 (2.82)° 30.82 (3.90)2 31.91(3.75)2 23.89 (3.21)P 57.62 (4.54)<d
LF digit 4 44,21 (3.60)P:C 30.08 (4.48)aP 32.43 (3.08)? 24.70 (2.82)° 60.82 (7.61)P
RF digit 3 43.04 (3.15)¢ 28.57 (4.29)0c 31.53 (3.48)2 23.45 (2.94)b 58.65 (5.37)b:
RF digit 4 44,45 (3.82)PC 31.63 (4.71)2 32.24 (2.62)2 23.99 (3.03)° 60.80 (7.38)°
LR digit 3 45.87 (3.80)P 28.01 (4.93)b:C 24,06 (2.45)C 21.55 (2.31)¢ 55.00 (5.49)de
LR digit 4 48.92 (5.66) 27.44 (5.51)cd 29.90 (2.69)° 27.06 (4.18)2 64.75 (7.97)2
RR digit 3 45.35 (3.81)P 25.48 (5.15)¢ 24.43 (3.06)P 22.44 (2.96)¢ 54.54 (6.64)®
RR digit & 49.67 (5.95)2 29.76 (5.48)2P 30.03 (3.55)P 27.48 (4.28)2 66.67 (8.75)2

a-¢ Superscript letters denote a connecting letters report of the Student’s t-test. Values within columns with differing letters are
statistically different.

LF = left front; RF = right front; LR = left rear; RR = right rear.

Table 2: Mean (SD) hoof wall and sole depths

Digit zorsal wall Abaxial wall Sole cranial Sole caudal Sole axial Sole abaxial
epth, mm depth, mm depth, mm depth, mm depth, mm depth, mm
LF digit 3 3.24 (0.54)C 2.77 (0.95)2 3.71 (0.94)¢ 3.80 (1.01)b:c 3.69 (0.97)¢ 3.94 (0.90)d
LF digit & 3.21(0.51)¢ 2.64 (0.59)2:P 4.02 (1.04)b:C 4.07 (1.16)b:C 4.07 (1.08)0¢ 4.10 (0.98)cd
RF digit 3 3.14 (0.58)¢ 2.56 (0.80)2b 3.71 (0.94)¢ 3.80 (0.99)¢ 3.92 (1.01)b< 3.80 (0.97)4
RF digit & 3.34 (0.60)P: 2.77 (0.72)2 4.10 (1.15)ab:c 4.30 (1.07)P 4.05 (1.03)b: 4.39 (1.05)b:
LR digit 3 3.30 (0.62)¢ 2.38(0.82)P 3.91 (1.17)bc 4,15 (1.18)bC 3.84 (1.26)¢ 4,15 (1.19)<d
LR digit & 3.62 (0.79)? 2.52 (0.89)2b 4,37 (1.10)ap 4.83(1.19)2 4,36 (1.29)ab 4,71 (1.18)2b
RR digit 3 3.28 (0.56)¢ 2.50 (0.81)2b 3.89 (1.18)b:c 4,04 (1.02)b:C 3.92 (1.06)b:¢ 4,04 (1.07)<d
RR digit & 3.61 (0.72)b 2.74(0.92)2 4,51 (1.32)2 5.11 (1.46)2 4,60 (1.26)2 5.04 (1.33)2

a-d Syperscript letters denote a connecting letters report of the Student’s t-test. Values within columns with differing letters are

statistically different.

LF = left front; RF = right front; LR = left rear; RR = right rear.

hooves is associated with lameness, par-
ticularly when sows are housed on slat-
ted floors where claws may be trapped
between slats and suffer cracks when the
sow attempts to free itself.!® The dorsal
wall length, ground surface length, and
sole width of the forelimbs were more
comparable between lateral and medial
digits than the greater disparity in size
seen in the rear limbs. It has also been
reported that hoof wall lesions are more
frequently seen on the lateral hooves of
the rear limb than on the medial hooves.
Previous findings have reported that

the lateral digits on the rear limbs carry
more weight than the medial digits, and
are therefore possibly more prone to de-
veloping lesions.!® Additionally, in pigs
raised with access to concrete flooring,
the rate of claw horn growth and wear

are greater on the rear feet. The more
rapid growth rate may result in the expo-
sure of less mature horn to the walking
surface, potentially predisposing the rear
feet to the development of lesions.?0 Fur-
ther studies into the anatomy of these re-
gions in particular may be warranted.

The present results show that the abaxial
region has the least dense epidermal
laminae when compared to the dorsal

toe region. Because laminae function to
increase the surface area for attachment,
the paucity of laminae means there is less
epidermal-dermal interaction, perhaps
making this region more susceptible to
white line disease. Separation of the co-
rium and epidermis commonly occurs on
the abaxial border, frequently at the heel-
sole junction.!” Due to the low density of

laminae in this area and the thin abaxial
wall, it is easier for minor damage to af-
fect the sensitive corium and, due to the
location of the lesion, the damage may
lead to infections as well.

In the present study, sows were obtained
from different sources, and the premor-
tem lameness status was unknown for
each individual animal. It would have
been ideal to have a truly random sample
of clinically sound sows with differentia-
tion between the left and right limb in
order to determine the lateral and medial
digit when quantifying epidermal lami-
nae. Furthermore, information about the
breed, age, parity, weight, and housing
of the individual sows used in this study
was unavailable. Without knowing these
potentially confounding factors, it is not
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Table 3: Mean (SD) measurements of epidermal laminae zone width

Zone* Thqracic limb Pglvic limb Thoragic limb Pelvig limb
width, mm width, mm branching, mm branching, mm
Zone A 5.28 (0.86)¢ 4.75 (0.71)® 1.08 (1.20)° 1.03 (1.18)¢
Zone B 5.17 (0.84)4 4.88 (0.77)¢ 1.28 (1.28)b:C 1.09 (1.22)d
Zone C 5.82 (0.90)¢ 5.49 (0.88)° 1.47 (1.43)P 1.37 (1.47)bc
Zone D 5.87 (0.83)¢ 5.90 (0.77)d 1.47 (1.30)° 1.68 (1.36)2°
Zone E 6.80 (1.05)P 6.30 (0.95)¢ 2.08 (1.52)2 1.58 (1.49)2b
Zone F 6.84 (0.98)P 6.75 (0.93)P 1.38 (1.21)Pc 1.71 (1.30)2
Zone G 7.70 (1.12)2 7.11 (1.14)2 2.10 (1.48)2 1.72 (1.16)2
Zone H 7.48 (1.10)2 7.19 (1.36)2 2.20(1.75)2 1.41 (1.42)2b.c.d
Zone | 7.89 (0.88)2 NAT 1.45 (1.51):b.c NAT
Zone ) 7.11 (0.78)b NA? 0.43 (0.79)b:< NA?

Zones comprised 25 laminae each.

Zones | and ) were not present on the pelvic limbs.
a-€ Superscript letters denote a connecting letters report of the Student’s t-test. Values within columns with differing letters are

statistically different.

LF = left front; RF = right front; LR = left rear; RR = right rear; NA = not applicable.

possible to suggest a causal relationship
between hoof wall thickness and either
lesion prevalence or lameness.

A second limitation in this present study
is the lack of comparison sows. This study
would have been more complete if the
measurements of clinically sound sows
were compared to those of lame animals.

Despite these limitations, it is hoped that
this manuscript will serve as a descrip-
tive baseline to guide further research
into the anatomy of the porcine hoof
capsule that will lead to better animal
welfare management and decreased cull
rates for lameness in breeding sows.

Implications
Under the conditions of this study:

® The thinnest portion of the hoof cap-
sule was located at the abaxial wall.

® The abaxial hoof wall had the lowest
density of epidermal laminae.

® Hoof anatomy is related to the most
common previously reported lesion
sites.
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