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Abstract It is essential to monitor the condition and assess the 

functionality of motor organs in horses. The aim of this study was to use 

radiology to ascertain the biometric characteristics of the third phalanx in 

ponies, as there has been no comparison with other horse breeds and no 

detailed information regarding the size and angles of this structure has 

been obtained. In order to get lateral radiographs of the right and left front 

limbs, six clinically healthy mature ponies that were comparable in height, 

weight, and age were chosen. The lateral radiograph was used to measure 

the lengths, ratios, and changing morphometric angles of the third phalanx 

of the finger and hoof. Seven lengths, six angles, and a ratio between the 

knuckle's end and the hoof wall were measured and examined for every 

radiograph. The following dimensions were examined: width of the soft 

tissue in the hoof wall, palmar-cortical length (PCL) of the knuckle end, 

ratio of wall thickness to PCL, knuckle end axis, difference between S-

angle and T-angle (H-angle), middle finger axis (U-angle), difference 

between U-angle and T-angle (R-angle), D-founder, S-founder and CF-

founder, and P-angle. The results of this investigation showed that there is 

no statistically significant difference (P<0.05) between the radiography 

characteristics measured in the left and right hands of horses. 
Researchers, veterinarians, and pony breeders can utilize this information 

as a resource when examining illnesses of the third phalanx in ponies. 

Introduction 
 
A pony, or Equus ferus caballus, is a tiny horse. 

A pony could be a little horse with a particular 

body type and disposition, or it could refer to a 

horse that is smaller than the approximate or 

exact height at the saddle. Ponies tend to have 

thicker coats, manes, and tails than larger horses. 

They also often have shorter legs, wider hips, 

heavier bones, thicker necks, and shorter, 

broader heads. The old French word poulenet, 

which refers to a foal, young, immature horse, is 

where the name pony originates. Historically, 

ponies and tiny horses were employed as 

animals of burden, for carriage pulling, and for 

riding. Many served as mine ponies throughout 

the Industrial Revolution, particularly in Great 

Britain, where they hauled quantities of coal into 

the mines. They may be retained as kids' horses 

nowadays, for pleasure or competitive riding, or 

for cultural or environmental purposes [1].  

A prominent trait of the hoof's moving body is 

its tough, sizable, and typically circular cross-

section. Additionally, the metacarp/metatars in 

the front and rear locomotion organs has a 

proportionate and robust diameter, and the arms 

and legs are completely muscular. From bottom 

top, the pony finger is made up of the lower 
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phalanx, navicular bone, middle phalanx, and 

upper phalanx. Ponies, like other equines, have 

one motor toe with three phalanxes on each toe 

[2, 3, 4]. The first phalanx is jointed from the top 

with the metacarp/metatars bone and from the 

bottom to the second or middle phalanx. The hoof 

surrounds the finger's third joint. Additionally, the 

deep flexor tendon and the joint between the 

second and third finger bones are where you 

1can find the lower sesamoid bone. The lower 

phalanx can be examined using radiographs, but 

ultrasonography can also be utilized. However, 

because the tissue covering this part of the finger 

has weak acoustic qualities, ultrasonography can 

be challenging in this area [5, 6]. 

While the accumulation of hoof sheets is 

referred to as laminitis, this word oversimplifies a 

complex and interconnected series of processes 

that result in varied degrees of hoof illness. 

According to the carried out research, a disorder 

known as fatty tissue edema is typified by a 

reduction in blood flow into the fatty tissue's 

capillaries. In this manner, the capillary network 

is bypassed by a direct blood flow path (arterial-

venous shunt) from the artery to the vein, which 

results in discomfort and the death of the venom 

sheets [7, 8].. Recent studies have also 

demonstrated that poison ivy is really a localized 

symptom of a more extensive and general illness 

that can affect the kidneys, the blood coagulation 

mechanism, the circulatory and hormonal 

systems, and more [9]. Despite the fact that there 

are numerous recognized risk factors for the 

disease of the hoof's soft tissue, it appears that 

these risk variables share a common ultimate 

pathway that results in the illness. There are 

instances where the condition is so severe that 

the third phalanx rotates and may even penetrate 

the hoof floor [10, 11, 12]. 

In certain instances of bone-joint damage, 

radiography is also utilized to demonstrate the 

existence of bone injuries. Approximately half of 

horses with injured tendons or ligaments are lame 

when they see a vet. Increased heat and 

sensitivity, as well as swelling of the affected 

structure, are very frequently observed. Nerve 

block tests should be carried out if the tendon 

damage is absent from the area and there is 

lameness, fever, or discomfort. If the radiographs 

do not show anything special, ultrasound can be 

used [13, 14, 15, 16]. 

Navicular syndrome, amass of the third 

phalanx, subcartilaginous bone cysts of the third 

phalanx, fractures of the third phalanx, fractures 

of extensor process of the third phalanx, coitus 

(bilateral cartilage necrosis), side bones, disease 

Pyramid, buttress hoof, penetrating wounds in the 

hoof area, white line or gravel penetrating 

wounds, white line disease, corns and contusion 

of the hoof floor, hoof rot, hoof frog disease, 

separation of the hoof wall in the heel area, and 

cracks in the claw, walls, and heel are among the 

other conditions affecting the third phalanx of the 

pony’s toe [17, 18, 19, 20, 21]. 

The purpose of this study was to assess the 

radiological markers of the anterior limb of the 

third phalanx in ponies, taking into account the 

many diseases and difficulties associated with 

the horse's third phalanx. 

 

Materials and Methods 
 
Animals 
 

Six female ponies were chosen from veterinary 

faculty of Shahid Bahonar University of Kerman, 

with an average age of 4 + 7 years. Each pony 

had a birth certificate, a pedigree, and was about 

the same size and weight. The animals were 

under the care of a veterinarian, who also 

oversaw their diet, activity, and reproduction. 

Prior to investigations in ponies, there was no 

history of lameness or motor impairment for a 

minimum of one year. 

  

Method 

 

A portable X-ray machine was employed in this 

study. In addition, in lateral-medial radiographs, a 

metal marker was utilized to identify the coronal 

band and radiographic magnification. The poison 

was applied to the specified polished brick, which 

had a thickness of 5 cm, for radiography. In order 

to capture a radiograph, we positioned the 

radiograph device in front of the target organ at a 

consistent distance of 80 cm and the digital film 

cassette behind the organ. Upon printing, the 

required inspections were carried out using the 
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negatoscope. To get accurate distances, all 

radiographic computations in the mid-lateral view 

were multiplied by magnification correction 

factors (MCF). The metal marker's real length 

was divided by the marker image's length on the 

radiograph to determine the MCF. With every 

radiograph that was acquired; Six angles and 

seven distances were measured, and 

morphometric analysis was performed. The 

thickness of the soft tissue in the hoof wall is 

divided into three regions: The entire thickness of 

the soft tissue in the third phalanx, extending from 

the dorsal (cranial) profile to the lower portion of 

the phalanx (Total soft tissue Thickness dorsal to 

the distal aspect of the DP or STTD). B: The third 

phalanx's entire thickness of soft tissue, 

extending dorsally (cranial) to the middle of the 

phalanx (Total soft tissue Thickness dorsal to the 

Middle aspect of the DP or STTM). C: The entire 

thickness of the third phalanx's soft tissue, 

extending dorsally (cranially) to the top region of 

the vertebra (Total soft tissue Thickness dorsal to 

the Proximal aspect of the DP or STTP). 

 

Statistical analysis 
  
Ultimately, SPSS (Ver. 11.5) software was used 

to analyze all of the data collected, and the data's 

mean and standard deviation were found; 

Furthermore, the variables of the right and left 

hands were compared using the paired T-test at 

a significant level (p˂0.05). 

 

Results 
 
The measurements of the lengths, ratios, and 

changing morphometric angles of the hoof and 

phalanx ends in the lateral radiograph of each of 

the pony's left and right forelimbs are displayed in 

Tables 1 and 2. There was no discernible 

variation between the left and right foot 

radiographic data measured, according to the 

statistical analysis (p˂0.05). 

 
Table 1. Measured mean + standard deviation of the lengths and ratios of morphometric variables of the foot and third 

phalanx in horses' left and right forelimbs on lateral radiographs. 
 

Right hand mean 

(standard deviation) 

Left hand mean  

(standard deviation) 

The overall mean 

(standard deviation) 

Variables 

8.25(± 0.98) 8.35(± 0.46) 8.30 (± 0.7) STTD (mm) 

11.23(± 0.78) 11.15(± 0.96) 11.19(± 0.87) STTM (mm) 

9.45(± 0.77) 9.51(± 0.39) 9.48(± 0.58) STTP (mm) 

35.11(± 1.68) 35.18(± 0.8) 35.15(± 1.24) PCL (mm) 

23.38(± 0.46) 23.65(± 0.82) 23.51(± 0.64) STTD/PCL (%) 

31.88(± 0.87) 31.58(± 0.51) 31.73(± 0.69) STTM/PCL (%) 

26.8(± 1.22) 26.93(± 0.66) 26.86(± 0.94) STTP/PCL (%) 

6.16(± 0.25) 6.25(± 0.77) 6.20(± 0.51) D-Founder (mm) 

8.23(± 0.53) 8.2(± 0.91) 8.21(± 0.73) S-Founder (mm) 

28(± 1.83) 28.23(± 0.43) 28.11(± 1.13) CF-Founder (mm) 



 
 
 

D. Vosough, et. al., 
 

32 

 

 

Table 2. The average standard deviation of the third ligament and hoof assessed angles and morphometric variables 

in the ponies' left and right forelimb lateral radiographs.  
 

 

 

Fig 1. A: Full-thickness soft tissue in the third phalanx 

with a dorsal-cranial profile to the upper part of the third 
phalanx. B: full thickness soft tissue in the third phalanx 
- anterior to the middle part of the third phalanx. C: Full 
thickness soft tissue in the third phalanx with dorsal-
cranial profile to the end of the third phalanx. D-
Founder: The vertical distance between an imaginary 
horizontal line along the extensor process and an 
imaginary horizontal line along the coronary band. CF-
Founder: the vertical distance between an imaginary 
horizontal line at the highest point of the palmar surface 
of the third phalanx, which is stained with a high-
contrast substance such as barium sulfate, and is 
located in front of the frog to the tip of the third phalanx.  
S-founder: The perpendicular distance from the 
horizontal line through the highest point of the sole 
surface p-angle: The dorsal angle formed between the 
imaginary line drawn from Palmarocortical and the 
imaginary line drawn on the dorsal surface of the third 
phalanx. S-angle: dorsal angle formed between an 
imaginary straight line on the anterior surface of the 
hoof wall and an imaginary straight line on the 
weighting surface of the hoof.  
 

 

 
T-angle: the dorsal angle formed between a 
hypothetical straight line on the front surface of the third 
phalanx and a hypothetical straight line on the weighing 
surface of the hoof wall. U-angle: back angle formed 
between an imaginary straight lin  e that passes 
through the middle phalanx and an imaginary line that 
is drawn on the weighting surface of the hoof wall. PCL: 
palmarocortical length below the third phalanx 

 

 
 
Fig 2. Lateral-medial radiograph of pony No.1 

Right hand mean  

(standard deviation) 

Left hand mean  

(standard deviation) 

The overall mean  

(standard deviation) 

Variables 

51.88(± 1.34) 51.46(± 1.78) 51.67(± 1.56) S-angle (degree) 

58.93(± 1.24) 59.23(± 1.62) 59.08(± 1.43) T-angle (degree) 

7.05(± 0.87) 7.76(± 1.17) 7.4(± 1.02) H-angle (degree) 

65.71(± 1.4) 65.73(± 0.98) 65.72(± 1.19) U-angle (degree) 

6.43(± 0.77) 6.5(± 1.73) 6.46(± 1.25) R-angle (degree) 

27.35(± 0.75) 27.48(± 1.03) 27.41(± 0.89) P-angle (degree) 
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Fig 3. Lateral-medial radiograph of pony No.2 

 

 
 
Fig 4 Lateral-medial radiograph of pony No.3 

 
 
Fig 5. Lateral-medial radiograph of pony no.6 

 

Discussion 
 
Pony is very valuable in terms of beauty and 

genetics. Therefore, it is very important to pay 

attention to the health and evaluate the 

performance of the animal's limbs. One of the 

common diseases in these horses is diseases of 

the limbs. Diagnostic imaging may be used to 

comprehensively analyze movement organ 

issues, such as irritation and bone fractures, joint 

illnesses, and issues with the toes and hooves, 

which are frequent in horses. Once a diagnosis 

has been made, an appropriate treatment plan 

should be implemented. The understanding of 

diagnostic imaging, such as radiography, and the 

progress of veterinary research have made it 

possible to evaluate issues with the horse's motor 

organs more efficiently and precisely these days 

[22]. In order to show how accurate this approach 

is, the current study assessed the radiological 

markers of the anterior limb of the third phalanx 

in ponies. Motor organ illnesses can be 

diagnosed with the help of quantitative 

radiographic indications that measure the degree 

of involvement in the hoof trim. The radiography 
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technique for laminitis showed a fair degree of 

diagnostic accuracy in the study horses. In a 

research published by soroori et al. 2023 

assessed the radiographic quantitative markers 

that were useful in identifying laminitis in horses 

in good condition both before and after hoof 

rectification and stated that the D-founder index 

of the right and left anterior limbs before and after 

the hoof trim was modified did not show any 

statistically significant differences [23]. However, 

the other four indicators examined—the thickness 

between the dorsal surface of the third 

phalanx and the dorsal surface of the hoof, the 

angle between the back surface of the third joint 

and the back surface of the hoof, the thickness of 

the hoof's sole, and the ratio between the 

thickness of the third joint's back surface and the 

longest length of the finger in each organ before 

and after hoof modification—showed a 

statistically significant difference  [23]. Cripps et 

al. (1999) assessed each horse's height from the 

withers to the ground as well as the length and 

width of each hoof while taking lateral 

radiographs of 25 healthy horses. The D-founder 

index received particular attention in this study 

because of its significance in the diagnosis of 

laminitis. There was a notable variation in D-

founder and hoof wall thickness across the 

various breeds. Over the course of the study's six 

weeks, there was no discernible change in the 

quantity of D-founder. Furthermore, it was stated 

that the angularity inaccuracies in X-rays had little 

clinical importance  [24]. 

Diseases that cause significant financial and 

economic losses to animal owners, such as 

laminitis, navicular syndrome, amass of the third 

phalanx, subcartilaginous bone cysts of the third 

phalanx, fractures of the third phalanx, quittor and 

side bones, are of the greatest significance. The 

structures known as laminae are what attach the 

third bone to the interior of the hoof wall. These 

injured or irritated laminae can be quite painful. 

Lameness may be followed by the third phalanx, 

which may twist or, in more extreme situations, 

sink into the hoof  [26, 27]. 

Lameness in both forelimbs is common, 

which makes sense given that this limb carries 

60% of the weight of a single hoof. However, 

lameness in the hind limb can occasionally be 

seen. A notable rise in the angle of deviation 

between the posterior surface of the third phalanx 

and the rear of the hoof wall, as well as finger 

rotation and an increase in the displacement of 

the third phalanx's end, are the anatomical 

changes that result in lameness  [27, 28]. 

Radiological examining of hoofs is one of the 

most crucial steps in verifying the diagnosis of 

laminitis and navicular disease. An X-ray 

examination of the foot is used to detect 

variations in the animal's hoof level and third 

phalanx of the toe, which may indicate that the 

animal is unable to move  [24]. The gold standard 

view for diagnosis and assessment is the lateral-

medial radiographic view. As soon as acute 

lameness appears, a lateral-medial radiograph 

has to be done. A little bony response along the 

third phalanx's dorsal surface and an increase in 

the distance between the phalanx and the hoof's 

rear wall are two of the early radiographic 

indicators of lameness. In a healthy pony, the gap 

between the tip of the bone and its junction with 

the navicular bone should be less than 21 mm, or 

less than 30% of the length of the third bone. 

Lameness is identified by the rotation of the hand 

or foot's third phalanx's sole with respect to its 

angle with the hoof's rear wall  [24]. The 

morphometric features of the limb's third phalanx 

are defined by these investigations, and they may 

be utilized in both situations to assess the third 

phalanx's anatomy and the alterations that result 

in third phalanx injury. To properly assess the 

kind and amount of structural alterations in the 

afflicted limb, a variety of radiological criteria 

need knowledge of the whole anatomy of the 

lower limb. Merely depending on measurements 

is insufficient. Additionally, the ability to precisely 

identify a very slight change in the afflicted organ 

is crucial from a therapeutic perspective  [13]. For 

example, in the study conducted, measuring the 

angle of the dorsal surface of the third phalanx 

and the ground line has provided an improvement 

in the previous methods of evaluating the third 

phalanx. Other parameters that can increase the 

accuracy of diagnosis and inherent errors related 

to the measurement of radiological parameters 

should also be taken into consideration. The 

angles caused by DPH in a typical horse range 

from 2° to 10°  [20]. These angles are different in 
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the long toe/short heel structure because the 

hoof's horn section is extended due to the third 

phalanx's angle being closer to the ground than 

the leading edge. The tensile tension of the DDFT 

and, consequently, the force applied to the 

navicular bone may both rise as a result of this 

change in angles caused by the DPH's 

orientation. Numerous research articles have 

been published about the measuring of the 

forelimb's hoof  [29]. Several horses' forelimb 

angles were measured by Cripps and Ostas  [24].  

The average angle of S and T in the anterior limbs 

of twenty-two purebred horses was discovered to 

be 48.6 degrees and 47.6 degrees, respectively. 

These parameters' measures in our study were 

51.67 and 59.08, respectively, and they differed 

significantly from one another. The H angle 

recorded in our study is 4.7, but Collins et al.'s 

study (2011) found that it was 5.  According to 

Collins et al. (2011), the R angle was 4.3 degrees, 

while the U angle was 57.6 degrees. Our 

research's conclusions differ somewhat from 

theirs. These parameters' measures in our study 

were 51.67 and 59.08, respectively, and they 

differed significantly from one another. The U and 

R angles in our study were 72.65 and 46.6, 

respectively. A research by Collins et al. (2011) 

found that in typical ponies, the ratio of hoof wall 

thickness to PCL is less than 35%. In the upper, 

middle, and end sections, our scores were (0.64) 

51.23, (0.69) 73.31, and (0.94) 26.86, 

respectively. This shows that this measure's 

average is lower than 35% in every instance, 

despite the fact that typical horses have hoof 

walls that are less than 30% thick to PCL, 

according to Linford et al. (1993)  [29] . 

Differences in the size of the hoof wall's thickness 

and its soft tissue were observed in the current 

study in comparison to studies by Peloso (1996), 

Cripps (1999), and Linford (1993) [24, 29, 30]. 

Additionally, the type of hoof trim, the quantity of 

sports activities the animal engaged in, and 

feeding practices were observed in the tested 

ponies. 

D-Founder's measurement, defined as a 

vertical line from the extensor process to the 

coronal band, can be used as a diagnostic feature 

in Laminitis justification considered, since 

determining the position of the coronal band is 

typically very difficult in cases of hoof 

inflammation (laminitis). Features like CF-

Founder and S-Founder were added with 

considerably greater accuracy as a replacement 

for D-Founder in situations of hoof inflammation 

in Masoudifard et al.'s (2014) study  [31]. 

Additionally, we believe that CF-Founder and S-

Founder are more specific than D-Founder when 

it comes to hoof inflammation. This is because D-

Founder imaging may not accurately detect the 

coronal band, especially in ponies, making it 

difficult to recognize. Characteristics like CF-

Founder, S-Founder, and D-Founder were 

employed in the current study endeavor. In our 

study, the average vertical distance in the right 

and left hands of ponies is 7.45 mm and 7.55 mm, 

respectively, between a hypothetical line 

measuring the length of the opening appendage 

and a hypothetical horizontal line measuring the 

length of the opening appendage (D-Founder). 

The total average of these measurements is 7.51 

mm. Compared to previous studies, these figures 

are greater. The length of the hoof walls and 

species differences may be the reason of this 

variation. Following a statistical analysis of the 

collected data, it was discovered that the 

assessment of the previously indicated 

radiographic parameters in the left and right 

hands of ponies did not differ significantly in the 

current study. The goal and findings of this study 

point to the need for more research on the 

incidence and management of various illnesses 

affecting the third phalanx in ponies in order to 

better understand the prevalent conditions 

affecting this breed and identify the most effective 

treatments. 

 

Conclusion:  
 

The results of this investigation showed that there 

is no statistically significant difference (p<0.05) 

between the radiography characteristics 

measured in the left and right hands of horses. 

 

Acknowledgements 
 
This research was funded by vice chancellor of 

research and technology of Shahid Bahonar 

University of Kerman, Kerman, Iran. 



 
 
 

D. Vosough, et. al., 
 

36 

 

Conflict of interest  

The authors declare that they have no competing 

interests. 

 

Ethical approval 

All ethical considerations including utilizing 

animals were considered cautiously. In addition, 

the trial convention was affirmed by the animal 

welfare committee of the Faculty of Veterinary 

Medicine, Shahid Bahonar University of Kerman, 

Kerman, Iran. All applicable international, 

national, and/or institutional guidelines for the 

care ssand use of animals were followed. 

 

References 
 
1.    Abalaka SE, Audu Z, Kolawole VO, Adeyemo 

BT, Idoko IS, Okafor ROS, et al. A case of 
chronic schistosomiasis in a Dongola stallion 
(Equus ferus caballus Linnaeus, 1758) from 
Nigeria. J Parasit Dis [Internet]. 2023 Jun 
8;47(2):442–50. Available from: 
https://link.springer.com/10.1007/s12639-
023-01581-y 

2.   Barrett MF, Goorchenko GE, Frisbie DD. 
Comparison of Ultrasound and Magnetic 
Resonance Imaging for Identifying Soft Tissue 
Abnormalities in the Palmar Aspect of the 
Equine Digit. Animals [Internet]. 2023 Jul 
17;13(14):2328. Available from: 
https://www.mdpi.com/2076-2615/13/14/2328 

3.   Mullard J, Ireland J, Dyson S. Radiographic 
assessment of the ratio of the hoof wall distal 
phalanx distance to palmar length of the distal 
phalanx in 415 front feet of 279 horses. Equine 
Vet Educ [Internet]. 2020 Jun 7;32(S10):2–10. 
Available from: 
https://beva.onlinelibrary.wiley.com/doi/10.11
11/eve.13004 

4.   Evrard L, Joostens Z, Vandersmissen M, 
Audigié F, Busoni V. Comparison Between 
Ultrasonographic and Standing Magnetic 
Resonance Imaging Findings in the 
Podotrochlear Apparatus of Horses With Foot 
Pain. Front Vet Sci [Internet]. 2021 Jul 5;8. 
Available from: 
https://www.frontiersin.org/articles/10.3389/fv
ets.2021.675180/full 

5.   Castro-Mesa AF, Resende Faleiros R, 
Martínez-Aranzales JR. Transmural 
Ultrasonography in the Evaluation of Horse 

Hoof Internal Structures: Comparative 
Qualitative Findings-Part 1. Anim  an open 
access J from MDPI [Internet]. 2023 Jun 
10;13(12). Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/373704
61 

6.     Antonioli ML, Canola PA, de Carvalho 
JRG, Fonseca MG, Ferraz G de C. Immediate 
Effect of Hoof Trimming on Hoof and Thoracic 
Joint Angles in Mangalarga Mares. Animals 
[Internet]. 2023 Aug 2;13(15):2490. Available 
from: https://www.mdpi.com/2076-
2615/13/15/2490 

7.    Yamadak K, Inui T, Itoh M, Yanagava M, Sato 
F, Tominari M, et al. Characteristic findings of 
magnetic resonance imaging (MRI) and 
computed tomography (CT) for severe chronic 
laminitis in a Thoroughbred horse. J Equine 
Sci [Internet]. 2017;28(3):105–10. Available 
from: 
https://www.jstage.jst.go.jp/article/jes/28/3/28
_1714/_article 

8.    Arble JB, Mattoon JS, Drost WT, Weisbrode 
SE, Wassenaar PA, Pan X, et al. Magnetic 
resonance imaging of the initial active stage of 
equine laminitis at 4.7 T. Vet Radiol 
Ultrasound [Internet]. 2009 Jan 23;50(1):3–
12. Available from: 
https://onlinelibrary.wiley.com/doi/10.1111/j.1
740-8261.2008.01483.x 

9.    McAlindon TE, LaValley MP, Harvey WF, 
Price LL, Driban JB, Zhang M, et al. Effect of 
Intra-articular Triamcinolone vs Saline on 
Knee Cartilage Volume and Pain in Patients 
With Knee Osteoarthritis. JAMA [Internet]. 
2017 May 16;317(19):1967. Available from: 
http://jama.jamanetwork.com/article.aspx?doi
=10.1001/jama.2017.5283 

10.   Kummer M, Geyer H, Imboden I, Auer J, 
Lischer C. The effect of hoof trimming on 
radiographic measurements of the front feet of 
normal Warmblood horses. Vet J [Internet]. 
2006 Jul;172(1):58–66. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/S1
09002330500078X 

11.  Floyd AE, Mansmann RA. Equine podiatry / 
Andrea Floyd and Richard Mansmann. 
Philadelphia, Pa. ; London : Elsevier 
Saunders, 2007.; 2007.  

12.  Antonioli ML. Efeito do casqueamento na 
biometria do casco e ângulos articulares 
torácicos de fêmeas da raça Mangalarga. 
2019; Available from: 
https://repositorio.unesp.br/handle/11449/181
765%0Ahttps://repositorio.unesp.br/bitstream



 
 
 

Veterinary and comparative biomedical research, 2024, 1 (2): 29 – 38 

 

37 

 

/handle/11449/181765/antonioli_ml_me_jabo
_int.pdf?sequence=6 

13.  Vincelette AR, Renders E, Scott KM, 
Falkingham PL, Janis CM. Hipparion tracks 
and horses’ toes: the evolution of the equid 
single hoof. R Soc Open Sci [Internet]. 2023 
Jun 21;10(6). Available from: 
https://royalsocietypublishing.org/doi/10.1098
/rsos.230358 

14.  Castro-Mesa AF, Resende Faleiros R, 
Martínez-Aranzales JR. Transmural 
Ultrasonography in the Evaluation of Horse 
Hoof Internal Structures: Comparative 
Quantitative Findings—Part 2. Animals 
[Internet]. 2023 Jul 11;13(14):2267. Available 
from: https://www.mdpi.com/2076-
2615/13/14/2267 

15.  Zanotto GM, Frisbie DD. Current joint therapy 
usage in equine practice: Changes in the last 
10 years. Equine Vet J [Internet]. 2022 Jul 
11;54(4):750–6. Available from: 
https://beva.onlinelibrary.wiley.com/doi/10.11
11/evj.13489 

16.  Van Eps AW, Burns TA. Are There Shared 
Mechanisms in the Pathophysiology of 
Different Clinical Forms of Laminitis and What 
Are the Implications for Prevention and 
Treatment? Vet Clin North Am Equine Pract 
[Internet]. 2019 Aug;35(2):379–98. Available 
from: 
https://linkinghub.elsevier.com/retrieve/pii/S0
749073919300227 

17.  Rosa VBB, Alonso JM, Pizzigatti D, Charlier 
MGS, Watanabe MJ, Machado VMV, et al. 
Effect of the trimming of the toe region of 
healthy horses forelimb hooves on 
morphology, distal angles and locomotion by 
cinematography. Arq Bras Med Veterinária e 
Zootec [Internet]. 2022 Mar;74(2):234–44. 
Available from: 
http://www.scielo.br/scielo.php?script=sci_artt
ext&pid=S0102-
09352022000200234&tlng=en 

18.  Faramarzi B, Nelson S, Dong F. Evaluating 
the Effect of Routine Hoof Trimming on Fore 
and Hind Hooves Impact Phase Kinetics. J 
Equine Vet Sci [Internet]. 2022 
Jul;114:103935. Available from: 
https://linkinghub.elsevier.com/retrieve/pii/S0
737080622000739 

19.  Kelleher ME, Burns TD, Werre SR, White NA. 
The Immediate Effect of Routine Hoof 
Trimming and Shoeing on Horses’ Gait. J 
Equine Vet Sci [Internet]. 2021 
Jul;102:103633. Available from: 

https://linkinghub.elsevier.com/retrieve/pii/S0
73708062100263X 

20.   Leśniak K, Williams J, Kuznik K, Douglas P. 
Does a 4–6 Week Shoeing Interval Promote 
Optimal Foot Balance in the Working Equine? 
Animals [Internet]. 2017 Mar 29;7(12):29. 
Available from: http://www.mdpi.com/2076-
2615/7/4/29 

21.  White JM, Mellor DJ, Hite JM, Duz M, Lischer, 
CJ, Voute LC. Diagnostic accuracy of digital 
photography and image analysis for the 
measurement of foot conformation in the 
horse. Equine Vet J [Internet]. 2008 Nov 
5;40(7):623–8. Available from: 
https://beva.onlinelibrary.wiley.com/doi/10.27
46/042516408X313625 

22.  Leal Reis I, Lopes B, Sousa P, Sousa AC, 
Branquinho M V., Caseiro AR, et al. Treatment 
of Equine Tarsus Long Medial Collateral 
Ligament Desmitis with Allogenic Synovial 
Membrane Mesenchymal Stem/Stromal Cells 
Enhanced by Umbilical Cord Mesenchymal 
Stem/Stromal Cell-Derived Conditioned 
Medium: Proof of Concept. Animals [Internet]. 
2024 Jan 24;14(3):370. Available from: 
https://www.mdpi.com/2076-2615/14/3/370 

23.  Soroori S, Tavakoli A, Akbarein H, Bonyadi 
M, Amiri BS. Radiographic Evaluation of 
Effective Quantitative Criteria in Diagnosis of 
Laminitis before and after Trimming in Healthy 
Horses. J Vet Res. 2023;78(1):31–7.  

24.  Cripps PJ, Eustace RA. Factors involved in 
the prognosis of equine laminitis in the UK. 
Equine Vet J. 1999;31–433.  

25.  Ortved KF. Regenerative medicine and 
rehabilitation for tendinous and ligamentous 
injuries in sport horses. Vet Clin Equine Pr. 
2018;34:359–73.  

26.  Duddy H, Schoonover M, Hague B. Outcome 
following local injection of a liquid amnion 
allograft for treatment of equine tendonitis or 
desmitis---100 cases. BMC Vet Res. 
2022;18:391.  

27.  Fraschetto C, Dancot M, Vandersmissen M, 
Denoix J-M, Coudry V. Conservative 
management of equine tarsal collateral 
ligament injuries may allow return to normal 
performance. J Am Vet Med Assoc. 
2023;261:995–1003.  

28.  Bogatcheva N, Coleman M. Conditioned 
medium of mesenchymal stromal cells: A new 
class of therapeutics. Biochemistry. 
2019;84:1375–89.  

29.  Linford RL, O’Brien TR, Trout DR. Qualitative 
and morphometric radiographic findings in the 
distal phalanx and digital soft tissues of sound 



 
 
 

D. Vosough, et. al., 
 

38 

 

How to cite this article:  
Vosough, D., Mohiti, A., Paryad, M. and Safaei, A. 

Determining the radiological indices of the third phalanx in 
the forelimbs of ponies. Veterinary and Comparative 
Biomedical Research, 2024, 1(2): 29 – 38. 
http://doi.org/10.22103/Vcbr.2024.23421.1016 

 

thoroughbred racehorses. Am J Vet Res 
[Internet]. 1993 Jan;54(1):38–51. Available 
from: 
http://www.ncbi.nlm.nih.gov/pubmed/842747
1 

30.  Peloso JG, Cohen ND, Walker MA, Watkins 
JP, Gayle JM, Moyer W. Case-control study of 
risk factors for the development of laminitis in 
the contralateral limb in Equidae with 
unilateral lameness. J Am Vet Med Assoc 
[Internet]. 1996 Nov 15;209(10):1746–9. 
Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/892103
4 

31.  Masoudifard M, Vajihi AR, Mansouri S, 
Molazem M, Bahonar AR. Zehtabvar 
Radiographic measurements of front feet of 
the sound Akhal-Teke horses. IJVM. 
2014;8(1):21–5.  

 

 
 

 
 

 


