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Abstract: This study aimed to determine the hoof measurements in Santa Inês and Dorper sheep breeds, 
establishing a morphometric standard for evaluation. The thoracic (TL) and pelvic (PL) limbs from the 
right antimere of twenty male sheep, slaughtered at 30–35 kg and 150–180 days of age, were used. Their 
hooves were deungulated and, with the aid of a digital caliper, measurements of the wall, heel, bulb, and 
sole (height, length, width, and thickness) were taken. The hoof angle was measured with a protractor. No 
difference was found in the hoof measurements of the same limbs among sheep of the same breeds. In 
contrast, a comparison between the limbs showed that the PL was larger than the TL, mainly in terms of the 
heel height, bulb thickness, and sole and bulb widths in the Santa Inês breed and the heel height and abaxial 
wall and sole lengths in the Dorper breed. The lateral hoof of the PL showed the greatest differences among 
the measured parameters, as well as heel height in both limbs. The ratio between the abaxial wall and heel 
heights varied between 1.35 and 1.67:1 in the breeds. A comparative analysis of the measurements between 
the breeds showed a difference in the conformation of the TL hooves, depicting a significant difference 
in the heel and abaxial wall heights, wall thickness, and angle. In the PL, this difference was found in all 
variables, except the sole width. Based on hoof metrics of the right antimere of sheep, it can be identified 
that, in general, Dorper sheep hooves are larger than those of Santa Inês.

Keywords: biangulated; horn capsule; morphometry; phalanges; podiatry. 

Resumo: Este trabalho teve por objetivo determinar as medidas dos cascos de ovinos das raças Santa 
Inês e Dorper, estabelecendo um padrão morfométrico para avaliação. Utilizou-se membros torácicos (MT) 
e pélvicos (MP) do antímero direito de vinte ovinos machos, abatidos com 30 a 35 Kg e 150 a 180 dias de 
vida. Os cascos foram deungulados e, com o auxílio de um paquímetro eletrônico, foram mensuradas as 
medidas da parede, talão, bulbo e sola (altura, comprimento, largura e espessura). Além disso, com o uso de 
um transferidor, foi determinado o ângulo dos cascos. Entre ovinos das mesmas raças, não houve diferença 
nas medidas dos cascos dos mesmos membros, enquanto a comparação entre os membros demonstrou 
que o MP foi maior que o MT, principalmente quanto: à altura do talão, à espessura do bulbo, à largura da 
sola e do bulbo no Santa Inês e à altura do talão e da parede abaxial e ao comprimento da sola no Dorper. 
O casco lateral do MP foi o que apresentou mais diferenças entre os parâmetros mensurados, assim como 
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a altura do talão nos dois membros. A relação entre as alturas da parede abaxial e do talão variou entre 
1,35 e 1,67:1 entre as raças. Quanto à análise comparativa das medidas entre as raças, verificou-se uma 
diferença de conformação dos cascos dos MT, com diferença significativa na altura do talão e da parede 
abaxial, espessura da parede e ângulo. Enquanto no MP, observaram-se diferenças significativas em todas as 
variáveis, exceto largura de sola. Com base nas métricas dos cascos do antímero direito dos ovinos, pode-se 
identificar que, em geral, os cascos de ovinos da raça Dorper são maiores que os da Santa Inês.

Palavras-chave: biungulado; estojo córneo; falanges; morfologia; podologia.

1. Introduction

The ovine hoof comprises four main regions: heel, bulb, sole, and wall. The heel is a rounded, soft, 

and elastic structure located in the hoof’s posterior portion between the wall and the coronary band, 

extending plantarly to form the bulb. The sole is more complex than the bulb because it constitutes the 

hoof base and connects to the wall through the white line. The wall encapsulates the sensitive inner 

tissues and the bones within the hoof, is more rigid and less elastic than the sole, and grows up to 3 mm 

per month, on average (1,2,3).

A detailed understanding of the hoof dimensions and their functional aspects is of crowing 

importance, as the conformation of these structures can significantly influence animal longevity and 

productive performance, while also predisposing to lameness through its direct impact on weight 

distribution in locomotion biomechanics (4, 5, 6). As the main support of the animal on the ground, 

hooves act as shock absorbers and are subject to wear, growth abnormalities, and diseases that vary 

according to breed (2), age (1), body weight (7), diet, and environmental conditions, especially temperature, 

management system, slope, and abrasiveness of the ground or flooring (3, 8, 9).

Establishing breed-specific parameters makes it possible to define the objective criteria for 

identifying the most appropriate timing, method, and frequency of hoof trimming, particularly in 

intensive systems. This enables the definition of normality metrics, facilitating the early identification 

of morphological changes (1, 2, 8, 9). Breed may influence the hoof size and the growth pattern; hence, 

adopting a universal trimming method suitable for all sheep breeds is challenging (2). 

Hoof measurements can be obtained both in live animals (1,4,5,9,10) and post-slaughter (2). A 

morphological characterization or growth evaluation can be performed using basic instruments, such as 

digital calipers, rulers, protractors, and/or plastic goniometers (4,11,12), which can detect the size variations 

among the hooves of different limbs (4). Alternatively, more advanced equipment, such as magnetic 

resonance imaging, may be used to identify more subtle changes like differences in size between the 

hooves of the same limb (5), which can indicate predisposition to hoof disorders.

The evaluation of ovine hoof characteristics was initially limited to a simple scoring system based on 

the presence or absence of normal or abnormal hoof conformation or damaged and deformed sole, bulb, 

or wall (13). To increase sensitivity in the early detection of foot problems, subjective assessments were 

proposed, utilizing visual inspection and a three-level scoring scale (0 to 2) that compiles information 

on the phalangeal length, heel shape, fetlock shape, and hoof width and opening (5). However, detailed 

studies involving the actual hoof measurements in sheep remain scarce. Available studies exhibit a 

significant variability in relation to breeds, age groups, management systems, limbs, claws, techniques, 
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and measurement reference points, consequently hindering the comparison of results. What is clearly 

known is that oversized hooves predispose animals to podiatric disorders, making it important to define 

the ideal morphometric values for hoof health maintenance in different sheep breeds (1, 2, 4, 5,10, 12,14).

Foot lesions show a high incidence in Northeastern Brazil, where Dorper and Santa Inês breeds 

are widely present in flocks. They become more severe under conditions of heavy rainfall, grazing in 

wet areas, clay soils with poor drainage, rocky terrain, night-time pen confinement, and introduction of 

infected animals. Corrective hoof trimming is one of the main prophylactic strategies performed under 

these conditions (3,15,16).

Therefore, this study aims to determine the hoof measurements of healthy Santa Inês and Dorper 

sheep to establish a morphometric standard for evaluating hooves in these animal groups.

2. Material and methods

All right antimere limbs of 20 healthy male sheep randomly selected from flocks were used, 

weighing between 30 and 35 kg live weight and aged between 150 and 180 days. We used 10 Dorper 

and 10 Santa Inês sheep, totaling to 80 hooves. The animals belonged to two different flocks, with none 

receiving interventions or treatments in the hooves or in any other system that could have interfered 

with the natural hoof growth and wear, according to records from the farms’ zootechnical logs.

The Santa Inês sheep were raised in the municipality of Aquidabã (10° 16' 58"S, 37° 1' 12" W) in the 

Agreste region of Sergipe, while the Dorper flock was raised in Nossa Senhora da Glória (10° 13' 0" S, 

37° 25' 27" W) in the Sertão region of Sergipe. The municipalities are located 50 km apart in areas with 

a predominance of red and yellow clay soil (massapê type) characterized by flat to gently undulating 

relief. Both municipalities present a semiarid climate, yielding an annual average rainfall of 700 mm³ and 

a rainy season extending from March to August (Figure 1).

Figure 1. Map of the state of Sergipe, highlighting the municipalities of Nossa Senhora da Glória, in the Sertão (green), and 
Aquidabã, in the Agreste region (red), 50 km apart, where Dorper and Santa Inês sheep were raised, respectively.

The flocks were raised under a semiintensive system, kept on Panicum maximum cv. Massai 

pasture during the day and housed in earthen-floor pens at night. The soil was clayey with small gravel. 

The properties had similar relief and topography. The animals received 300 g/day of concentrate feed 

composed of corn (60 %) and soybean (40 %) and had ad libitum access to mineral salt and water.
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The sheep were maintained on the farms for growth and finishing for 150–180 days between June 

and December, and slaughtered between October and November 2020 when they reached a 30–35 kg 

live weight. The slaughter was performed in a municipal slaughterhouse in Itabaiana City, Sergipe, under 

official municipal inspection according to the recommendations of the Brazilian Ministry of Agriculture, 

Livestock, and Food Supply.

After slaughter, the limbs were collected, refrigerated, and sent to the Animal Anatomy Laboratory 

of the Department of Veterinary Medicine at the Federal University of Sergipe, São Cristóvão campus, 

Sergipe, for the measurement of the right thoracic and pelvic hoof parameters. The hooves were 

deungulated after immersion in water at 60°C for 10 min. Using a 150 mm digital caliper (Zaas Precision®, 

Brazil), the heel and abaxial (Figure 2A) and axial (Figure 2B) wall heights and the sole and bulb length 

and width (Figure 2C) were measured. To obtain the hoof wall, sole, and bulb thickness, an incision was 

made along the coronary border of the hooves using a hand saw to remove the adjacent structures 

attached to the distal phalanges (17). With a 12 cm, 180° plastic protractor with a 100 mm scale (Waleu®, 

Brazil), the dorsal hoof angle of each limb was measured in relation to a flat surface, considering the 

average of the lateral (digit IV) and medial claws (digit III) of each limb (Figure 2D).

Figure 2. Measurement sites (mm) of the hoof parameters evaluated in Dorper and Santa Inês sheep. (A) Abaxial view of the 
hoof indicating the measurement sites for (a) heel height and (b) abaxial wall. (B) Axial wall view indicating the measurement 
site for (c) axial wall height. (C) Solar view of the hoof where the lines indicate the measurement sites for (d) bulb width, (e) bulb 
length, (f ) sole width, and (g) sole length. (D) Internal view of the hoof showing the measurement sites for (h) bulb thickness, (i) 
sole thickness, (j) dorsal hoof angle, and (k) wall thickness.

The data obtained were subjected to a 2 × 2 factorial statistical analysis (2 breeds × 2 limbs). The 

variables were analyzed separately for both the medial (digit III) and lateral hoof (digit IV) parameters 

using the analysis of variance at a 5 % probability level and Tukey’s test at a 5 % probability level with 

RBio statistical software (18). The hoof measurements from each breed were statistically compared to 
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assess the differences between the lateral and medial hooves of the same limb (digit III × IV), as well as 

between the thoracic and pelvic limbs (digit III × III and digit IV × IV), in addition to the comparison of the 

hoof measurements between the breeds.

3. Results 

All of the measured parameters of the lateral (digit IV) and medial (digit III) hooves of the same limb 

and the hoof angle between the limbs showed no statistical difference (p>0.05) in either breed (Figures 

3, 4, and 5).

Figure 3. Mean values (mm) of axial wall height, abaxial wall height, heel height, and wall thickness of the lateral (digit IV) and 
medial (digit III) hooves of the right thoracic (TL) and pelvic (PL) limbs of Santa Inês and Dorper sheep weighing between 30 and 
35 kg and aged 150 to 180 days, raised in Sergipe, Northeastern Brazil. Values in bold followed by different letters, within bars of 
the same color, indicate differences according to Tukey’s test (p<0.05).

Figure 4. Mean values (mm) of bulb and sole thickness, width, and length of the lateral (digit IV) and medial (digit III) hooves of 
the right thoracic (TL) and pelvic (PL) limbs of Santa Inês and Dorper sheep weighing between 30 and 35 kg and aged 150 to 180 
days, raised in Sergipe, Northeastern Brazil. Values in bold followed by different letters, within bars of the same color, indicate 
differences according to Tukey’s test (p<0.05).
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Figure 5. Mean values of the dorsal wall angle of the hooves of the right thoracic (TL) and pelvic (PL) limbs of Santa Inês and 
Dorper sheep weighing between 30 and 35 kg and aged 150 to 180 days, raised in Northeastern Brazil. Blue lines represent the 
angle of Dorper sheep and green lines the angle of Santa Inês sheep. Means followed by different letters, within lines of the 
same color, indicate differences according to Tukey’s test (p<0.05).

The comparison of the medial (digit III) and lateral (digit IV) hoof measurements between the limbs 

showed that the values were greater in the thoracic limbs than in the pelvic limbs. The parameters 

showing the statistical differences (p<0.05) in the Santa Inês sheep were the heel height and the bulb 

thickness of both hooves, the sole width of the medial hoof (digit III), and the bulb width of the lateral 

hoof (digit IV). In the Dorper sheep, the differences were observed in the heel height of both hooves 

and in the abaxial wall height and sole length of the lateral hoof (digit IV). The heel height differed in all 

four hooves of both breeds (Figures 3 and 4). The ratio between the abaxial wall height and heel height 

ranged from 1.35:1 to 1.67:1 across breeds, showing lower ratios and less variation in the thoracic limbs 

(Table 1).

Table 1. Mean values (mm) of the ratio between abaxial wall height (AW) and heel height (H) of the lateral hoof 
(digit IV) and medial hoof (digit III) of the right thoracic limbs of Santa Inês and Dorper sheep weighing between 30 
and 35 kg and aged 150 to 180 days, raised in Sergipe, Brazil, 2020.

Breed Santa Inês Dorper
Limb Thoracic Pelvic Thoracic Pelvic
Digit (hoof) IV III IV III IV III IV III
AW: H ratio 1.46:1 1.52:1 1.58:1 1.67:1 1.37:1 1.35:1 1.65:1 1.58:1

The comparative analysis of the hoof measurements between the breeds showed a difference in 

the conformation of the right thoracic limb hooves of the Dorper and Santa Inês sheep, especially in the 

heel height, wall thickness, abaxial wall height, and hoof angle in both claws (Table 2).
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Table 2. Means and standard deviations (mm) of height, length, wall thickness, sole and bulb dimensions, and 
hoof angle of the lateral hoof (digit IV) and medial hoof (digit III) of the right thoracic limbs of Santa Inês and Dorper 
sheep weighing between 30 and 35 kg and aged 150 to 180 days, raised in Sergipe, Brazil, 2020.

Variable Lateral hoof (digit IV) Medial hoof (digit III)
Santa Inês Dorper Santa Inês Dorper

Heel height 21.89±1.13A 26.02±3.10B 21.37±1.83A 26.19±2.72B

Abaxial wall height 32.05±2.20A 35.61±2.18B 32.38±1.51A 35.29±2.17B

Axial wall height 26.26±1.87A 27.10±4.23A 26.2±0.80A 27.2±4.22A

Bulb width 19.68±2.10A 19.90±1.47A 19.22±2.04A 19.82±1.76A

Bulb length 18.75±2.26A 18.82±1.45A 17.81±1.44A 18.94±1.47A

Sole width 19.73±1.38A 18.37±2.19A 19.58±1.43A 18.61±1.92A

Sole length 32.08±2.58A 29.84±3.49A 31.9±2.07A 30.23±3.21A

Bulb thickness 5.45±0.89A 5.98±0.96A 5.15±0.49A 5.89±0.87A

Sole thickness 3.26±0.48A 3.41±0.77A 3.8±1.90A 3.7±0.71A

Wall thickness 1.76±0.35B 2.44±0.54A 1.7±0.39A 2.34±0.42B

Angle Santa Inês Dorper

52.9±3.39A 44.9±4.84B

Means and standard deviations followed by different letters, within rows, indicate differences according to Tukey’s test (p<0.05).

The data on the pelvic limb hoof morphometry demonstrated statistical differences (p<0.05) 

between the breeds for all variables, except for the sole width. The Dorper sheep presented significantly 

higher values in both hooves for the bulb length and thickness and the wall thickness. The abaxial and 

axial wall heights were higher in the lateral hoof (digit IV), whereas the heel height and the bulb and sole 

widths were greater in the medial hoof (digit III). The only parameter significantly higher in Santa Inês 

sheep was the sole length of the medial hoof (digit III) (Table 3).

Table 3. Means and standard deviations (mm) of height, length, wall thickness, sole and bulb dimensions, and 
hoof angle of the lateral hoof (digit IV) and medial hoof (digit III) of the right pelvic limbs of Dorper and Santa Inês 
sheep weighing between 30 and 35 kg and aged 150 to 180 days, raised in Sergipe, Northeastern Brazil, 2020.

Variable Lateral hoof (digit IV) Medial hoof (digit III)
Santa Inês Dorper Santa Inês Dorper

Heel height 19.7±1.41A 20.66±2.21A 18.56±1.58B 20.72±2.09A

Abaxial wall height 31.09±2.07A 34.04±1.99B 30.88±2.51A 32.78±4.65A

Axial wall height 24.37±3.41A 29.65±1.46B 25.54±3.00A 26.62±5.85A

Bulb width 18.18±1.27A 18.51±1.43A 16.8±1.81A 18.91±1.71B

Bulb length 17.53±2.31A 19.73±1.67B 17.6±2.09A 19.56±1.07B

Sole width 17.81±2.08A 17.89±1.62A 18.3±3.39A 17.69±2.04A

Sole length 29.38±2.89A 27.4±1.27A 30±2.80A 27.25±2.07B

Bulb thickness 4.54±0.82A 5.94±0.66B 4.3±1.05B 5.84±0.55A

Sole thickness 3.19±0.49A 3.81±0.79A 2.97±0.46B 3.6±0.73A

Wall thickness 1.87±0.23A 2.51±0.45B 1.83±0.37B 2.5±0.37A

Angle Santa Inês Dorper
54.1±3.71A 47.1±4.08A

Means and standard deviations followed by different letters, within rows, indicate differences according to Tukey’s test (p<0.05).

Considering the 10 parameters showing significant differences in the mean values (mm) of the 

hooves of both limbs in the two breeds, the lateral hoof (digit IV) of the pelvic limb exhibited the greatest 

number of parameters, with differences in the mean values (70 %, n = 7/10), followed by the medial hoof 

(digit III) of the same limb (50 %, n = 5/10). Of these parameters, 30 % (3/10) were the same for both 

hooves: bulb length, bulb thickness, and wall thickness. The two hooves of the thoracic limb showed 
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more similar measurements, differing in only 30 % (3/10) and in the same parameters (i.e., heel height, 

abaxial wall height, and wall thickness). The only parameter in which the measurements differed in all 

four hooves was wall thickness. In 90 % (9/10) of the parameters, the mean values (mm) were greater 

in the Dorper hooves, while in 10 % (1/10), they were greater in the Santa Inês hooves (Tables 2 and 3).

4. Discussion

The study’s literature review showed that information on this subject in sheep is scarce. No 

morphometric data were found for the parameters analyzed here in the Santa Inês and Dorper breeds.

The use of limbs from only one antimere (right) is justified by the low angular variability of the joints 

during movement and the execution of flexion/extension, abduction/adduction, and internal/external 

rotation between the right and left limbs (6). This choice does not interfere with the hoof growth (1) or 

wear, except under adverse environmental conditions (3, 9) that may cause hoof alterations. However, it 

is noteworthy that only healthy animals were used in this work. Therefore, these data are important to 

support the literature on sheep, even considering the specificity of the hoof measurements of the animals 

used here in terms of breed, age, sex, and management system, which differ from those addressed in the 

few studies available on sheep (1, 2, 4,14).

Reliable and easily reproducible methods should be sought to obtain these measurements using 

accessible and easy-to-handle equipment, such as digital calipers. However, despite its apparent 

practicality, its use in regions like the bulb may not be recommended because it is more suitable for the 

hoof wall and sole measurements. Measuring the hoof wall angle using a protractor may present great 

variation (4). The use of a goniometer is suggested to be more appropriate because it shows good results 

when applied in canine orthopedics (11).

In this study, the measurement difficulty was minimized by working with slaughterhouse 

specimens, which facilitated the instrument handling and positioning. The measurements in live animals 

may present difficulties in the restraint and reproducibility of data, as reported by Bhardwaj et al. (4), 

who restrained sheep in dorsal recumbency after unsuccessful attempts to measure them in a standing 

position. Even when performed on a flat surface, this position made it difficult to visualize the reference 

points for measurement. 

Other techniques were used in live sheep, but with limited success. These include using a ruler 

to measure the distance between the coronary band and a horizontal groove made with a saw on 

the lateral wall of the hoof. This technique has limitations caused by the variation in the coronary 

band thickness and the fact that it is not a straight line, which makes it difficult to repeat the vertical 

measurement point toward the sole (12). The three markings used as the measurement reference points 

for assessing the hoof growth (i.e., an “X” on the skin above the coronary band after clipping and two 

marks, one horizontal and one vertical, of 0.5 mm, on the hoof wall made with a file) either disappeared 

or varied in size, consequently reducing the accuracy, as indicated by the occurrence of negative growth 

rates (1). Therefore, although working with slaughterhouse specimens provides a greater reliability in 

the obtained values, the measurements may differ in live animals depending on the restraint quality, 

reference points used, width, and portion of the coronary band chosen as a reference (1, 4,12).
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The greater the measurement precision, the more studies and analyses can be performed on sheep 

hooves. For example, in a study on Merino rams during the first 6 months of life, Tehupuring et al. (14) 

suggested that the sole area of the left thoracic limb is closely related to the body weight during growth, 

while the area of the right thoracic limb will result from the interaction between age and body weight. 

Costa et al. (9) evaluated the abrasion levels on three types of flooring by measuring the hoof parameters 

in Santa Inês ewes confined for 120 days. They found that concrete flooring is more abrasive than sand or 

rubber flooring. In our study, this variation in the abrasion between flocks was minimized by the similarity 

of the terrain where both groups were raised, even though they were from different municipalities.

The values obtained for the Santa Inês and Dorper breeds can serve as the reference measurements 

for the hooves of males at 6 months of age, that is, in their prepubertal phase. These data are particularly 

relevant for animals with potential to become future breeders. Furthermore, these information may 

contribute to the development of specific measuring instruments for sheep hooves, such as angulators 

adapted to the species, serving as a reference during hoof trimming, similar to those available for cattle. 

Note that the angulator used in cattle, although widely applied in different breeds, was developed 

based on the parameters from the Holstein animals raised in Europe (19), differing, for example, from the 

angulation observed in the beef cattle raised in Brazil (20).

As suggested, hoof trimming in sheep must be performed using the reference of a 55° dorsal wall 

angle relative to the ground (21). This value is close to that found in the Santa Inês breed (52.9 ± 3.39 

and 54.1 ± 3.71) but significantly higher than in the Dorper breed (44.9 ± 4.84 and 47.1 ± 4.08), which 

may lead to exposure of sensitive tissues. This difference in the hoof wall angle was also reported when 

comparing Merinoland (50.1° and 49.2°) and Rhoen (47.6° and 45.7°) sheep, demonstrating the different 

hoof angle conformations among breeds and highlighting the importance of understanding breed-

specific characteristics prior to any evaluation and/or intervention (10).

No differences are generally observed between the hooves of the same limb in sheep, as also seen in 

the breeds studied here, allowing trimming to start on either claw and trimming both to approximately 

the same size. In situations where differences occur (4), care must be taken to trim the shorter hoof first to 

avoid excessive tissue removal (22).

In cattle, the ratio between the dorsal wall and heel heights is 2:1 (22). In sheep, this proportion is 

1.25:1, with a range of 1.05:1–1.23:1 in different Iranian breeds (2, 23). These values are lower than those 

observed in the Santa Inês and Dorper sheep raised in Sergipe, which is probably due to age differences 

and less hoof wear because in the cited studies (2, 23), the animals were over 2 years old. In contrast, the 

sheep from Sergipe were up to 6 months of age.

Some thoracic limb parameters were greater than those of the pelvic limbs in the sheep of both 

breeds studied, as also reported in Iranian sheep breeds (2), Merinoland, Rhoen (10), and Merino (4), 

suggesting that this may be a species-wide pattern. In the Noduz sheep, the thoracic hooves showed 

more adequate conformation compared with the pelvic hooves, which presented excessive growth and 

slipping (5). In our results, the Santa Inês and Dorper sheep follow this pattern, in which the larger thoracic 

limb measurements may be caused by lower abrasion, consequently requiring more frequent trimming. 

In contrast, the pelvic limbs with smaller measurements may be predisposed to erosions, cracks, and 

lesions. The hoof angle and the periople height of the thoracic limbs, which were greater than those 
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in the pelvic limbs, in addition to a higher abaxial wall: heel ratio in the pelvic limbs of the Santa Inês 

and Dorper sheep in this study, support the suggestion of greater hoof wear in the pelvic limbs, as also 

reported in Iranian sheep (23).

Studies on sheep show no significant differences in the growth rates between the thoracic and 

pelvic hooves (1, 12). Therefore, the differences found in the hoof size between the limbs in this work are 

the result of wear. Larger values resulting from less wear in the thoracic limbs suggest the following: 

their hooves supporting 60 % of their body weight (24) is not sufficient to cause greater wear, but rather 

stimulates a faster growth rate, as reported in cattle (25). Even though they support less weight (40 %), the 

pelvic limbs are responsible for generating propulsion during locomotion that overloads these hooves 

and may increase wear (8, 23). In both breeds, the hoof with the greatest size variation was the lateral pelvic 

hoof, probably because it suffers greater pressure and wear due to the type of terrain where the sheep 

were raised.

Different breeds raised under the same management system may present distinct foot health 

problems, as observed in the flocks in Paraíba, where the Dorper sheep had a significantly higher 

prevalence of foot rot (17.5 %) when compared with the Santa Inês sheep (6.79 %), in addition to a 

greater number of digits affected (15). Hypothetically, adopting a standardized trimming technique for 

both breeds in that system could lead to this outcome, especially if the Santa Inês hoof size was used as 

the reference, because even though the Dorper sheep presented a greater wall thickness, a standardized 

cut could result in a greater exposure of the white line region.

Considering that the Dorper sheep showed higher mean values in the hoof parameters (Figures 

3 and 4), especially in the pelvic limb, they are presumed to have a faster hoof growth rate than the 

Santa Inês sheep. This may imply a greater predisposition of the Dorper sheep to the problems related 

to the excessive hoof growth when raised in the same environment. One example is the overgrowth of 

the abaxial wall over the sole, which leads to the accumulation of debris, soil, and moisture between 

them and may justify the need for more frequent trimming in this breed, depending on the degree 

of wear provided by the production environment. This idea is consistent with reports on the Iranian 

sheep breeds, which showed that the Chaleshtori ewes had higher values for most traits studied. In 

comparison, the Afshari and Makoui ewes had lower values, suggesting that they may require more 

conservative trimming compared to the Chaleshtori ones (2). Consequently, the hoof trimming methods 

may need to be adjusted to the breed-specific characteristics to avoid potential tissue damage.

In this work, the comparison between breeds showed that the Dorper sheep yield higher values 

(p<0.05) for the heel and abaxial wall heights in the pelvic limb, indicating that these animals may have 

developed this structure as a result of the selection process to which they were subjected such that 

they could adapt to native rangelands (26), where selection occurred, characterized by irregular, dry, and 

compacted soil. This favors the compensatory development of the heel height, as also reported in the 

Nelore, Curraleira, and Pantaneira cattle and buffaloes raised in Brazil (20). Another important factor is 

that the weight placed on the hoof wall tends to be proportionally distributed between the sole and 

heel region, which may be advantageous for this breed because this region contains digital cushions 

that absorb impact during locomotion. This reduces predisposition to slippering and/or foot lesions in 

this region, thereby highlighting the need to preserve it during trimming in this breed. In contrast, the 
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hoof region in the Santa Inês sheep is lower, which may reduce impact absorption during locomotion, 

predisposing to lesions and conditions like heel erosion. Genetic improvement programs should consider 

hoof development, especially of regions absorbing the greatest impact during locomotion.

The hoof wall thickness in the Dorper sheep was greater compared to the Santa Inês sheep in 

both limbs, indicating a greater resistance of the Dorper hooves. This may be related to the hoof’s 

ultrastructural characteristics, including the number, length, and diameter of the horn tubules that 

influence the amount of keratin produced by the horn capsule and consequently increase the wall 

thickness (7). Furthermore, the environment in which the breed was developed may have contributed to 

the greater wall thickness. This characteristic may determine the resistance of these hooves to traumatic 

lesions and reduce predisposition to infectious wall lesions compared with the Santa Inês sheep because 

the insulating barrier is greater. However, in very humid environments, thick hooves may absorb more 

water, leading to tissue softening and predisposing animals to foot lesions, as evaluated in cattle (10, 27).

The sole length, width, and thickness, the bulb width, length, and thickness, and the axial wall 

height of the thoracic hooves showed no significant differences (p>0.05) between the breeds, possibly 

indicating a characteristic inherent to the ovine species or reflecting an adaptation process of the Dorper 

sheep to the Northeastern territory considering that the breed was developed in the 1930s in South 

Africa and introduced to Northeastern Brazil in 1997 after the evaluation of its adaptability to semiarid 

conditions (26).

In contrast, in pelvic hooves, only the sole width showed no significant difference. The bulb length, 

width, and thickness in the Dorper sheep were greater than those in the Santa Inês sheep, which may 

influence greater impact absorption during locomotion, consequently reducing the lesion occurrence in 

this breed. This is because the bulb region houses the digital cushions, which are specialized anatomical 

structures that are responsible for absorbing the locomotor impact (7). However, this is only a hypothesis 

because these data alone do not allow a clear conclusion regarding this correlation. Another hypothesis 

is that greater impact absorption may allow the Dorper sheep to forage more effectively in irregular 

terrains and consume a wider variety of plant species due to their lower selectivity (26).

The sole length of the medial hoof (digit III) of the Santa Inês sheep was the only parameter in 

which this breed exceeded the Dorper sheep. The heel height of the same digit also showed significant 

differences between the breeds. However, these results may be related to the hoof wear variations 

inherent to the species and the environment in which the animals were raised. Although the management 

conditions were the same, the locomotor pattern differences among individuals, such as greater or 

lesser movement, may have influenced the hoof wear. For example, in blue sheep, the most pressured 

hoof quadrant of the thoracic limb shifts from the caudomedial to the craniomedial region as the slope 

increases. This is not observed in the pelvic limb relative to the craniomedial quadrant. In all slopes, the 

vertical force shifted from the lateral to the medial quadrant and from the caudal to the cranial quadrant (8).

The axial and abaxial wall heights of the lateral hoof (digit IV) in the Santa Inês sheep were lower 

compared to the other measurements, which may be explained by the fact that this area has greater 

contact with the ground and therefore undergoes greater wear. As noted, this region is prone to increased 

wear during locomotion. Thus, during sheep trimming, care should be taken to remove only the excess 

horn tissue, avoiding excessive removal to prevent lesions arising from natural wear during locomotion.
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The sole thickness showed a statistical difference only in the medial hoof (digit III) of the Santa 

Inês sheep. This difference may be related to the adaptation of these animals to the greater pressure 

exerted on this digit compared to the lateral hoof (digit IV). This difference was probably not found in 

the thoracic limb because the pelvic limbs are responsible for generating propulsion during locomotion, 

which may lead to greater contact with the ground and greater wear (8, 24).

5. Conclusion

This study determined the hoof capsule measurements of the Santa Inês and Dorper sheep raised 

under the same housing, management, and climatic conditions, an aspect still being scarcely described 

in the literature. Through the analysis of variance, we confirmed that morphometric differences exist 

between the hoof capsules of the two breeds. This result has practical relevance because it can provide 

reference values for the healthy hooves of prepubertal males (6 months old) and guide the development 

of breed-specific trimming techniques. However, further studies must be conducted to compare the 

hoof growth and wear patterns in these and other sheep breeds and evaluate the mineral composition 

and histology of the hooves, thereby advancing knowledge on their physiology and resistance.
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