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Research article
Ερευνητικό άρθρο

ABSTRACT: There is limited information documenting the normal and long toe-underrun heels in donkeys. The ob-
jectives of the study were to describe the photometric and radiometric parameters of long toe-underrun heel in compar-
ison with normal healthy donkeys in Egypt. Lateral photographs and lateromedial and dorso-palmar radiographs of the 
forefeet were obtained for both normal and long toe groups. Angular and linear parameters variables were compared 
between long toe and normal donkeys’ hooves. Morphologically, the toe and heel angles were significantly decreased in 
long toe-underrun heel. The difference between toe and heel angles was higher in normal healthy hooves and decreased 
in long toefeets. The hoof pastern axis was significantly increased while the hoof base of support showed significant de-
crease in long toe-underrun heel hooves. Radiographically, long toe-underrun heels showed significant decrease in the 
distal phalanx angle, the axis of the distal phalanx angle,the proximal palmar cortex angle and the distal phalanx solar 
border angle had a negative value. There were no significant variations in the distal phalanx to ground distance, distal 
phalanx to frog distance, dorsal coronary band height, palmar coronary band height, and heel height index. However, 
the determined values were consistently less than the healthy hooves. The foot length showed significant decrease and 
the hoof balance % was significantly increased in long toe hooves. Dorsopalmar radiographic parameters of the medial 
wall length, lateral wall length, lateral coronet to bottom distance, and medial coronet to bottom distance showed no 
significant difference between normal and long toe-underrun heel. The distal phalanx to lateral hoof wall distance had 
a significant decrease in long toe hooves. This study may help the veterinarians and farriers to take the correct decision 
for corrective trimming of long toe-underrun heel hooves in donkeys.
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INTRODUCTION

Donkeys are considered one of the important work-
ing animals in agricultural and tourism activities 

(Mostafa et al., 2020; Salem et al., 2018; Thiemann 
and Poore, 2019). Foot disorders representedone 
of the most prevalent conditions in aged donkeys 
(44.8%) in a post-mortem study conducted in UK 
(Morrow et al., 2011). Hoof problems represented up 
to 65% of the musculoskeletal disorders reported in 
donkeys (Mendoza et al., 2018; Thiemann and Poore, 
2019).The most common hoof conditions were over-
long hooves, unbalanced feet, solar abscesses, white 
line disease, laminitis, keratomas, and third phalange 
fractures (Reix et al., 2014; Thiemann and Rickards, 
2013; Thiemann and Poore, 2019). Low heel confor-
mational disorder was represented 77% of horses with 
hoof related lameness and 52% of thoroughbred race 
horses (O’Grady, 2020).

A low or underrun heel conformation is considered 
when the heel angles are being considerably less than 
the dorsal hoof wall angle (O’Grady, 2020). Low heel 
conformation in the horse contributes to palmar foot 
pain, compromised circulation in the palmar aspect of 
the foot, chronic heel bruising and increased strain on 
the DDFT (Turner, 2003). A negative solar border an-
gle of the distal phalanx indicated the decrease in the 
palmar soft tissue mass and the tissue damage from 
stress and overloading (Castelijns, 2012; Eliashar et 
al., 2004). Biomechanically, the changes in the angle 
of insertion of the DDFT on the distal phalanx were 
found to increase the peak force on the navicular bone 
and navicular bursa (Eliashar et al., 2004).

Since the donkeys’ hooves are anatomically dif-
ferent from horses’hooves, the horse radiographicpa-
rameters cannot be used in donkeys (Thiemann and 
Poore, 2019).The radiographic parameters of normal 
donkey feet were investigated to provide univocal ra-
diographic parameters (Collins et al., 2011; El-Sha-
faey et al., 2017; Mostafa et al., 2020; Nocera et al., 
2020a and b). To the authors’ knowledge, the photo-
metric and radiometric feet parameters in long toe 
under-run heel have not been investigated yet. There-
fore, the aim of the present study was to establish the 
radiometric and morphometric parameters in the nor-
mal and long toe under-run heel hooves in donkeys.

MATERIALS AND METHODS
This study was carried out on 30front cadaver-

ic donkeys’ hooves (12 normal and 18 long toe un-
der-run heels) collected from the veterinary teaching 

hospital, faculty of veterinary medicine, Cairo Uni-
versity. This study was approved by the institutional 
animal care and use committee at Cairo University 
(CU/II/F/32/20).

Visual examination of the hooves was performed 
from all aspects (O’Grady, 2013). The feet were light-
ly trimmed before photographic and radiographic 
evaluations. Digital photography of the hooves was 
taken by the digital camera (KODAK, 8.2 megapixels. 
China), which was placed at a standardized distance 
(50cm) from the front feets (White et al., 2008). Lat-
eromedial (LM) and dorso-palmar (DP)radiographic 
views were taken (Butler et al., 2017). Two metallic 
wires were placed along the dorsal hoof wall and the 
heel in LM views, while they were placed along the 
medial and lateral walls in DP views. A small metallic 
ball was placed just dorsal to the apex of the frog in 
both views. The X-ray beam was perpendicular to the 
X-ray cassette and parallel to the ground. The beam 
was focused 1 cm below the coronary band forboth 
LM and DP views (Collins et al., 2011). Exposure 
factors were 50Kv and 10 mA/s for LM viewsand-
54Kv and 10 mA/s for DP views. Photographic and 
radiographic images were analyzed using software 
(AutoCAD 2019), and all Photographic and radio-
graphic parameters were measured 5 times by the 
same person to control the repeatability effects.

A total of 35 parameters were measured in both 
normal and long toe underrun heelfeets (8 photomet-
ric and 27 linear ad angular radiometric parameters). 
The radiometric parameters included 17 radiometric 
parameters obtained from the LM views and 10 pa-
rameters from DP views (Mostafa et al., 2020; Nocera 
et al., 2020a and b).

The measured photographic hoof capsule param-
eters included toe angle (TA), heel angle (HA),coro-
nary band angle (CBA), hoof pastern axis (HPA), toe 
length (TL), heel length (HL), hoof base of support 
(HBS) and the difference between toe and heel angles 
(TA-HA) (Figure.1). 

Latero-medial radiographic parameters included 
dorsal hoof wall angle (DHWA), heel angle (HA), 
distal phalanx angle (P3A), distal phalanx solar bor-
der angle (P3BA), coronary angle (CA), axis of distal 
phalanx angle (LP3A), proximal palmar cortex angle 
(PPCA), heel collapse index (HCI), dorsal hoof wall 
length (DHWL), distal phalanx to ground distance 
(P3G), distal phalanx to frog distance (P3F), dis-
tal phalanx to toe distance (P3T), foot length (FL), 
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hoof balance % (HB%), dorsal coronary band height 
(DCBH), palmar coronary band height (PCBH), and 
heel height index (HI) (Figure. 2). 

Dorso-palmar (DP) radiographic parameters in-
cluded medial wall angle (MWA), lateral wall angle 
(LWA), medial wall length (MWL), lateral wall length 
(LWL), lateral coronet to bottom Distance (LCBD), 
medial coronet to bottom Distance (MCBD), lateral 
distal phalanx to bottom distance (P3BL), medial dis-
tal phalanx to bottom distance (P3BM), distal phalanx 
to lateral hoof wall distance (P3HL), and distal pha-
lanx to medial hoof wall distance (P3HM) (Figure. 3).

Statistical analysis
Descriptive statistics (Mean ± SD) for normal 

and long toe-under run heel hooves were estimated. 
Kolmogorov-Smirnov (K-S) test was used to evaluate 
the normal distribution of the data. The differences in 
the Mean ± SD between normal and long toe under-
run heel hooves were evaluated with the independent 
sample t-test. Statistical analysis was done by the 
SPSS software program. Data were considered signif-
icant when P-value ˂0.05.

RESULTS
Long toe underrun heel conformation in donkeys 

characterized morphologically by horizontal elonga-
tion and concavity of the dorsal hoof wall, broken 
back HPA, increase in the frog length (Figure 4 a&b) 
and in severe cases, the apex of the frog was recessed 

Fig 1: Lateral photographic view on normal donkey hoof: TA (Toe angle); HA (Heel angle); CBA (Coronary band angle); HPA (Hoof 
pastern axis); TL (Toe length); HL (Heel length); and HBS (Hoof base of support).

Fig 2: LM radiographic view of normal donkey hoof (a) showed angular radiometric parameters included DHWA (Dorsal hoof wall 
angle); P3A (Distal phalanx angle); LP3A (Axis of distal phalanx angle); PPCA (Proximal palmar cortex angle); P3BA (Distal phalanx 
solar border angle); HA (Heel angle); and CA (Coronary angle). (b) showed linear radiometric parameters included DHWL (Dorsal 
hoof wall length); DCBH (Dorsal coronary band height); PCBH (Palmar coronary band height); P3T (Distal phalanx to toe distance); 
P3F (Distal phalanx to frog distance); P3G (Distal phalanx to ground distance); FL (Foot length); and HB% (Hoof balance %).
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and destructed (Fig. 4c).The mean ± SD of normal 
and long toe underrun heel hooves in donkeys were 
documented in table (1). TA in long toe underrun heel 
was significant (P≤ 0.0001) decreased (41.97±9.27º) 
compared with a normal healthy donkey (59.5±4.48º). 
Morphological HA in normal healthy donkeys 
was 43.33±6.5o and it was significantly decreased 
(36.42±5.44o) in underrun heel hooves. The differ-
ence between TA and HA was (16.17±4.82o) in nor-
mal healthy donkeys and this difference was found to 
be decreased in long toe underrun heels (5.56±6.3º).

HPA showed a significant (P = 0.026) increase in 
long toe underrun heel than in normal healthy don-
key hoof which indicated a broken back HPA. HBS 
showed a significant (P ≤ 0.0001) decrease in long 
toe underrun heel in donkey hoof in comparison with 
a normal healthy donkey. There were no significant 

changes in CBA, TL, and HL parameters between 
normal healthy and long toe underrun heel donkeys.

The lateral radiographic angular parameters 
showed a significant difference (P ≤ 0.0001) between 
healthy normal and long toe underrun heels hooves 
except CA (Table 1).The difference between DHWA 
and radiological HA was (5.4o) in normal healthy 
donkey hooves and (1.72º) in long toe underrun heel. 
Morphological hoof wall angle (TA) was nearly the 
same as the radiological one (DHWA). The values of 
HA were larger in radiological than in photographic 
measurements.

Estimated P3Awas smaller than DHWA in the nor-
mal healthy donkey and the difference between them 
was1.6o. The P3A in the long toe underrun heels was 
higher than the DHWA and the difference between 

Fig 3: DP radiographic view of normal donkey hoof: MWA (Medial wall angle); LWA (Lateral wall angle); MWL (Medial wall length); 
LWL (Lateral wall length); MCBD (Medial coronet to bottom distance); LCBD (Lateral coronet to bottom distance); P3HM (Distal 
phalanx to medial hoof wall distance); P3HL (Distal phalanx to lateral hoof wall distance); P3BM (Medial distal phalanx to bottom 
distance); and P3BL (Lateral distal phalanx to bottom distance).

Fig 4: Lateral and solar views in long toe-under run heel donkey hooves: Concavity of dorsal hoof wall (green arrow); elongation of 
the frog apex (Fig. 4b) which recessed in severe cases due to the damage from the abnormal weight bearing (Fig. 4c) (yellow arrow); 
running of the medial hoof wall under the ground surface of the hoof (red arrow); and abnormal widening of white line (blue arrow).
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them was 7.11o.The determined P3BA showed a neg-
ative value (-0.61±4.03o) in the long toe underrun heel 
compared with the normal healthy donkey (4.8±1.64o). 
There was a significant (P< 0.05) decrease in the an-
gles of the distalphalanx (P3A, P3BA, LP3A, and 
PPCA) in long toe underrun heel compared with the 
normal healthy donkey.

The FL showed a significant (P = 0.009) decrease 
in long toe underrun heel (57.14±17.13 mm) com-

pared with normal donkey hooves (86.57 ± 9.47 mm). 
The HB% was significant (P≤ 0.0001) increased 
(91.51±16.09%)in long toe underrun heel in compari-
son with the normal donkey hoof (65.11±4.46%). 

The distal phalanx radiographic linear measure-
ments of P3G, P3F, DCBH, PCBH, and HI showed no 
significant changes between long toe underrun heel 
and normal healthy hooves. The determined values 
of these parameters in long toe underrun heel hooves 

Table (1): The mean morphological and radiographic parameters of the normal hoof capsule and distal phalanx in long toe underrun 
heel in donky hooves:

Parameters Normal hoof 
capsule

Long toe 
underrun heel 
hoof capsule

P-value

Morphological hoof capsule parameters
Toe angle (TA) 59.5±4.48 41.97±9.27 ≤ 0.0001

Heel angle (HA) 43.33±6.5 36.42±5.44 0.049
Coronary band angle (CBA) 22.83±3.92 23.89±5.82 0.625

Hoof pastern axis (HPA) 182.5±12.24 198±12.65 0.026
Difference between toe and heel angles (TA-HA) 16.17±4.82 5.56±6.3 0.001

Toe length (TL) (mm) 70±11.4 65.22±10.67 0.392
Heel length (HL) (mm) 47.13±10.24 50.17±7.93 0.528

Hoof base of support (HBS) (mm) 68.73±9.56 39.96±16.02 ≤ 0.0001
LM radiographic parameters

Dorsal hoof wall angle (DHWA) 58.6±4.39 42.28±8.8 ≤ 0.0001
Heel angle (HA) 53.2±7.98 40.56±6.57 0.019

Distal phalanx angle (P3A) 57±4.3 49.39±4.18 0.012
Distal phalanx solar border angle (P3BA) 4.8±1.64 -0.61±4.03 ≤ 0.0001

Coronary angle (CA) 24.2±5.17 24.56±5.32 0.896
Axis of distal phalanx angle (LP3A) 25.8±5.12 17.78±4.39 0.02

Proximal palmar cortex angle (PPCA) 45±3.74 30.89±5.65 ≤ 0.0001
Heel collapse index (HCI) 0.9±0.08 0.99±0.24 0.182

Dorsal hoof wall length (DHWL) (mm) 78.33±8.6 68.45±10.49 0.17
Distal phalanx to ground distance (P3G) (mm) 23±4.34 21.85±5.6 0.71

Distal phalanx to frog distance (P3F) (mm) 10.15±2.47 5.61±9.49 0.161
Distal phalanx to toe distance (P3T) (mm) 29.03±6.67 35.92±8.43 0.205

FL (mm) 86.57±9.47 57.14±17.13 0.009
Hoof balance % (HB%) 65.11±4.46 91.51±16.09 ≤ 0.0001

Dorsal coronary band height (DCBH) (mm) 68.47±8.96 55.25±7.56 0.112
Palmar coronary band height (PCBH) (mm) 31.7±6.08 29.45±5.82 0.597

Heel height index (HI) 2.21±0.5 1.9±0.23 0.399
DP radiographic parameters

Mwdial wall angle (MWA) 89.4±4.45 86.67±7.72 0.332
Lateral wall angle (LWA) 87.8±2.05 86.5±5.9 0.445

Medial wall length (MWL) (mm) 60.47±18.07 52.21±9.83 0.514
Lateral wall Length (LWL) (mm) 57.6±15.94 51.63±8.03 0.586

Lateral coronet to bottom Distance (LCBD) (mm) 57.47±15.71 51.04±7.67 0.554
Medial coronet to bottom Distance (MCBD) (mm) 60.27±17.97 51.4±8.87 0.484

Lateral distal phalanx to bottom distance (P3BL) (mm) 27.73±5.95 26.79±6.79 0.819
Medial distal phalanx to bottom distance (P3BM) (mm) 27±8.7 27.28±7.1 0.962

Distal phalanx to lateral hoof wall distance (P3HL) (mm) 12.4±0.36 11.22±2.25 0.052
Distal phalanx to medial hoof wall distance P3HM (mm) 13.63±2.8 11.14±2.13 0.258
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were consistently less than the healthy hooves. The 
determined P3T showed a marked consistently in-
creased in long toe underrun heel.

Radiographic parameters obtained from DP view 
(MWL, LWL, LCBD, and MCBD) showed no sig-
nificant difference between normal healthy and long 
toe underrun heel. The determined P3HL had a sig-
nificant decrease in long toe underrun heel hooves in 
comparison with normal healthy hooves (Table 1).

DISCUSSION
The donkeys’ feet are more vertical, the hoof cap-

sule is cylindrical, the heels are narrower giving an 
overall U-shape to the sole compared with the conical 
view of the horses’ hooves (Thiemann and Rickards, 
2013; Thiemann and Poore, 2019). The measured 
photometric and radiographic parameters evaluate the 
anatomical relationship between the structures of the 
hoof capsule and characterize the morphometric ap-
pearance of the distal phalanx (Kalka et al., 2021).

The TA in normal hooves was nearly the same 
as previous reports (Mostafa et al., 2020; Nocera et 
al., 2020a; Souza et al., 2016), however, the HA was 
smaller than reported by previous studies (Mostafa et 
al., 2020; Souza et al., 2016) and similar to that in 
normal horses (Dyson et al., 2011). The morpholog-
ical TA and HA in the long toe under-run heel in the 
current study were smaller than the normal values. 
Underrun heel conformation fails to support weight 
leading to more forces on the frog, DDFT, and digital 
cushion that becomes deteriorated resulting in atro-
phied frog which moved toward the rear of the foot 
(O’Grady, 2020).

Morphological CBAin normal donkeys’ hooves in 
the present study was smaller than that previously re-
ported (Mostafa et al., 2020). The CBA had a non-sig-
nificant difference between the normal and long toe 
underrun heel groups in the present study. However, 
CBA was greater in lame horses with podotroclear ap-
paratus injuries (Dyson et al., 2011).

The normal HPA in this study was higher than 
that reported in a previous study in normal donkeys 
(Mostafa et al., 2020). In the current study, the mea-
sured HPA showed a broken back in donkey hooves 
with long toe under-run heel. This result agreed with 
the reported findings in horses with underrun heels 
(O’Grady, 2020). Small DHWA leads to broken back 
HPA and increases in the forces on the palmar part 
of the foot resulting in more strain on the DDFT 

(Eliashar et al., 2004; O’Grady, 2020).

Normal HBS in donkeys in a previous study by 
(Mostafa et al., 2020) was higher than determined 
in the present study. This could be attributed to the 
difference in body weight and size of the hoof. The 
decreased HBS in long toe in the current study could 
be attributed to the abnormal mechanical moment 
arm that leads to bending the horn tubules at toe and 
concavity of dorsal hoof wall (Eliashar et al., 2004; 
O’Grady, 2020). 

The difference between TA and HA was decreased 
in long toe underrun heels. This finding coincided 
with a previous study on donkeys’ hooves with long 
toe (El-Marakby et al., 2023). This could be due to 
the horizontal elongation of the dorsal hoof wall and 
The decrease in the palmar soft tissue mass in long toe 
underrun heel hoof conformation (O’Grady, 2020).

There were no significant changes in CBA, TL and 
HL parameters between normal healthy and long toe 
underrun heel donkeys. These could be attributed to 
differences in age, body weight, and hoof size.

Radiological evaluation of donkey hooves in the 
present study showed that normal DHWA was higher 
than normal hoof angle in Amiata donkey (Nocera et 
al., 2020a) while it was lower than the normal angle 
in European donkeys (Collins et al., 2011) and Egyp-
tian donkeys (El-Shafaey et al., 2017).Moreover, the 
DHWA in the long toe-under run heel was decreased. 
Acute DHWA deteriorates the palmar circulation 
of the foot (Turner, 2003). The decrease in DHWA 
leads to musculoskeletal abnormalities (Kane et al., 
1998), more stress at the laminar junction of the hoof 
(Thomason et al., 2005), alters the alignment of DIPJ 
(Chateau et al., 2006) and pathological abnormalities 
in the bony structure of the hoof (El-Marakby et al., 
2022).

DHWL in normal donkeys in the present study 
has coincided with normal DHWL in Amiata donkey 
(Nocera et al., 2020a), Egyptian donkey (El-Shafaey 
et al., 2017), and ponies (Thieme et al., 2015a). While, 
DHWL in normal warm-blood horses was higher than 
donkey hooves in this study (Kummer et al., 2006).

Normal P3A, P3BA, and PPCA in donkeys in the 
present study were lower than the previous normal 
results of European donkeys (Collins et al., 2011), 
Egyptian donkeys (El-Shafaey et al., 2017), and Ami-
ata donkeys (Nocera et al., 2020a and b). Changes in 
these angles alter the angle of insertion of the DDFT 
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on the distal phalanx and increase the load on the na-
vicular apparatus (Eliashar et al., 2004).The decrease 
in these angle has been associated with the incidence 
of navicular bone pathology in 26.7% of donkeys’ 
hooves (El-Marakby et al., 2022).

In the current study, long toe underrun heel don-
keys showed marked decrease in P3A, P3BA, LP3A 
and PPCA. The decrease in these parameters indicat-
ed the reverse rotation of distal phalanx in donkey’s 
hooves. The negative value of the P3BA indicated the 
negative palmar angle syndrome (NPAS) and proved 
the deterioration of the palmar soft tissue structures 
of the hoof in donkeys as previously reported in the 
horse (Castelijns, 2012; Eliashar et al., 2004; Floyd, 
2010; O’Grady, 2009). In contrast, these parameters 
increased in European and Amiata donkeys with lam-
initis due to the rotation of distal phalanx (Collins et 
al., 2011; Nocera et al., 2020a and b).

The normal FL in the present study showed a low-
er value than FL in normal Amiata donkeys (Nocera 
et al., 2020a), Egyptian donkeys (El-Shafaey et al., 
2017), and ponies (Thieme et al., 2015a). Meanwhile, 
normal HB% in this study was larger than HB% in 
normal ponies (Thieme et al., 2015a). Long toe un-
derrun heel showed a decrease in FL and an increase 
in HB%. (Eggleston, 2012)reported that HB% is used 
to evaluate dorsopalmar balance in the hoof. Accord-
ingly, the changes in the dorsal hoof wall angle, distal 
phalanx solar border angle, and HB% in the present 
study could be used as an indicator for dorsopalmarim 
balance in long toe underrun heel. Furthermore, the 
broken back HPA was occurred due to the changes 
in long toe hooves in horses (O’Grady, 2020; Parks, 
2011).

Normal P3G in this study was higher than the nor-
mal Amiata donkeys (Nocera et al., 2020a), while it 
was nearly the same as reported in normal Egyptian 
donkeys (El-Shafaey et al., 2017). Thenormal P3T 
and P3F were greater than the Amiata donkey (Noc-
era et al., 2020a), Egyptian donkey (El-Shafaey et al., 
2017) and ponies (Thieme et al., 2015a).

In the present study, the long toe underrun heels 
showed increase in P3T and decrease in P3F and FL. 
Flat hooves with low heels tend to increase the frog 
length (Parks, 2003; El-Marakby et al., 2023). In ad-
dition, the decresed P3F and increased P3T could be 
attributed to elongation of the horny materials at the 
apex of the frog and dorsal hoof wall in long toe un-
der-run heel. The increase in P3T leads to more forces 

on the laminar attachment resulting in bending of the 
horn tubules in the dorsal hoof wall (Redden, 2003).

The MWA, LWA, MWL, and LWL in normal don-
keys in the present study were higher than previous-
ly reported in Egyptian donkeys (El-Shafaey et al., 
2017) and ponies (Thieme et al., 2015a). In the pres-
ent study, long toe underrun heels showed decreased 
MWL and LWLwhich could be attributed to the run-
ning of the medial and lateral walls under the solar 
surface of the hoof in severe cases of under run heel 
conformation. The same has been reported in horses 
(O’Grady, 2020).

The distal phalanx dorsopalmar radiographic pa-
rameters in the long toe underrun heel showed a signif-
icant difference in P3HL in comparison with normal. 
The flaring of the lateral hoof wall could be consid-
ered the main cause for the decrease in the P3HL. 
However, there were no significant changes for the 
dorsopalmar determined linear parameters between 
normal healthy and long toe-under run heel hooves.

The normal hooves parameters in this study 
showed different values compared with normal values 
in previous studies on donkeys, ponies, and horses. 
The environment, type of pace, nutrition, the hooves 
management and genetic orientation have a consid-
erable effect on the hoof conformation. Due to these 
variables, variations within the same species and in 
different species within the same genus can be iden-
tified (Souza et al., 2016).The interaction of the foot 
with the environmental surface has a major role in de-
termining the foot morphology of wild horses (Hamp-
son et al., 2013).

Melo et al. (2006) reported that the hoof size is 
strongly correlated with the animal’s size. Domestic 
donkeys ranged from 80 to 480 kg in body weight and 
80 to 160 cm in body height at the withers (Gürcan et 
al., 2022). As a result,The variation within the same 
species could be also attributed to the difference in 
the body size, height and weight. There are numerous 
factors can affect the hoof morphometric data, such as 
trimming (Kummer et al., 2006), the type of ground 
surface (Hampson et al., 2013), and the intensity of 
activity (Cruz et al., 2006). Breed has an impact on 
measurements as well (Thieme et al., 2015b). 

CONCLUSION
 This study investigated the correlation between 

the position of the distal phalanx and hoof capsules 
in normal healthy and long toe-underrun heel hooves 
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and that could help the veterinarians and the farriers 
to take the correct decision for corrective trimming of 
long toe-underrun heel in donkeys hooves.

MAIN LIMITATION
The feet included in this study were collected from 

donkeys of variable body sizes and collected from 
many yards of variable nutrition and managemental 
care.
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