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SUMMARY

The topographical anatomical studies of the teeth were carried
out on 20 skulls of donkeys ranging in age between 5-20 years
and 10 skulls of horses aging from 5-20 years. In 4 cases of
donkeys and one case of horses a rudimentary upper 1P (wolf
tooth, was found in upper jaw, which is short, narrow, smooth
and lighter in colour. At age of 5-6 years in donkeys and horses
we found that the cheek teeth have a long crown (hypodont
type), the part of the crown embeded in the alveoli is known
as the rteserve crown. It was found that the lateral root of
4P and all roots of 1M are embeded in the inferior maxillary
sinus, but in horses all toots of 4P and 1M are embeded in
the inferior maxillary sinus. While the roots of 2M and 3M are
embeded in the superior maxillary sinus in donkeys and horses.

Some dental affections were recorded from 49 skulls of donkeys
and horses and also from 9 clinical cases. These affections
were classified according to their incidence, dental caris, sharp
enamel points, projection of 2P upper cheek teeth, dental tartar
(calculus), diastasis dentium, fracture of the 'teeth, polydentia,
exuberantia dentis, all these cases must be treated as early
as possible to avoid more complications. Another recorded cases
were diastasis dentium, stepformed table mouth and oligodentia.

INTRODUCTION

The anatomical studies on the teeth in the horse have adquate attention, Johna, Taylor,
Oliver and BODY (1955); HABEL (1965); NICKEL, SCHUMMER and SEIFERLE (1973); CLAIR (1975)
and BONE (1979). Nothing was found in the available literature about the topographical anatomi-
cal studies of the teeth in donkeys except a very brief idea about morphology and radiography
given by BUNGER and HERTSCH (1981). In this respect the present investigation was carried
out with the object of studying in detail the topographical anatomy of the teeth in donkeys
and horses. On the other hand surgical affections of the teeth in horses have been recorded
by many authors under the item of abnormalities of the development, irreqular wear of the
teeth and alterations in the substance of the teeth (FRANK, 1964; BERGE, 1966; OEHEME and
PRIER, 1964 and O'CONNOR, 1980). In the available literature surgical affections of the teeth
| in donkeys have not been reported, except that discussed by MISK and HIFNY (1982) in south

Egypt.
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MATERIAL and METHODS

The topographical anatomical studies of the teeth were carried out on 20 skulls of donkeys
of age ranging between 5-20 years and 10 skulls of horses aging from 5-20 years, the dentition
of these subjects was carried out on the lower incisor teeth after BONE (1979).

Removal of the teeth from the alveoli and opening. the maxillary sinuses was performed
by using a bone scissors.

The incidence of surgical affections of the teeth was recorded from 49 skulls, of 40 donk-
eys and 9 horses of both sexes and of different ages. Some of these dental affections were
recorded from animals presented to our clinic suffering from oral affections (7 donkeys and
2 horses). Every case was thoroughly examined after tranquilization with combelen (1 mi/100
kg.b.wt.) injected intramuscularly.

RESULTS

In the present study the length of the upper incisors was 5-6 cm in donkeys and 5.5-7
cm in horses, while the length of lower incisors 4-4.5 cm in donkeys and 5-6 cm in horses.
They are increasing slightly in length from the lateral to the medial. The depth of the infundibu-
lum 12-15 mm. in upper incisors and 6 mm. in lower incisors. The curvature of the upper incisor
is generally marked than the lower incisors. The table of the incisors is oval transeverslly at
age of 5 years and it becomes rounded at 10 years, triangular at 15-17 years and finally nearly
oval and constricted from middle at age of 20 years.

The canine teeth were well developed in male and rudimentary in female, its length is
4-5 cm in horse and 3-4 cm in donkey. The root was strongly curved caudally and the crown
was short and cone shape. The canines were more close to the corner incisor (3 1) than to
the (2P) while the upper canine being located at the junction of incisive and maxilla.

The upper cheek teeth in the donkey and horse are six'in number (2P, 3P, 4P, 1M, 2M,
3M). In 4 cases of donkeys and one case of horses a rudimentary upper 1P (Wolf tooth) which
is short, narrow, smooth and lighter in colour was found. This is normally present in young
aged animals as a milk tooth up to 5 years, where it fall down. The wolf tooth persisted up
to 8 years, (Fig. 1).

In the present investigation, the length of the upper cheek teeth is 5.5-7 cm in male
donkey and 3.5-5.5 cm in female, while in the horse the length of the teeth is 8-10 em in
male and 6-7.5 cm in female. It was clear from this investigation that the longest tooth was
3P (7 cm) in donkey and 4P (10 cm) in horse.

At the age of 5-6 years in donkeys and horses we found that the cheek teeth have long
crown (Hypodont type), the part of the crown embeded inthe alveoli is known as the reserve
crown. In the age of 10-20 years, rapid elongation of the cheek teeth was observed and the
feserve crown appeared, to compensate the excessive wear of the teeth (Fig. 2).

In this study it was found that the vestibular surface of the upper cheek teeth in the
donkey has two longitudinal ridges surrounded by three grooves. While in the horse the vestibular
surface has three longitudinal ridges which are seperated by two grooves. These ridges and
grooves are prominant in 5 years old animals. It became shallow in old animals of the same

Assiut Vet.Med.). Vol. 18, No. 35, 1987.




.

214

TEETH, SURGICAL AFFECTIONS

species (15-20 years). On the oppesite side the lingual surface of the upper cheek teeth has M
centerally placed a longitudinal ridge which is prominant in horses more than in donkeys and
is accompained on either side by two longitudinal grooves. ‘It was- found that the upper cheek
tooth in donkeys was narrower than that of horses. The table of the upper: cheek teeth is
square except in 2P which is triangular in donkeys -and ~horses. The 3M is also- triangular in
donkeys. Branches of root are not clear. The table of the upper cheek teeth is wide rostro-caud-
ally and medio-laterally in donkeys and horses of 5 years old, while in advanced ages;the table
becomes narrower in two directions where it is more narrower in donkeys than in horses. .

The roots of the upper cheek teeth are three in every tooth. _Th?jy are t?ﬁdre thicker
in horses than in donkeys. The rostral toot is the longest, the media} is 'the widest and the
lateral one is the shortest, (Fig. 3 & 4). =

In the present study it was found that the lateral roots of 4P and all roots of 1M .are
compeletly embeded in the inferior maxillary sinus in 5 years old donkeys. On the other hand
in the horse at age 5 years the roots of the 4P and 1M of the upper cheek teeth are embeded
in the inferior maxillary sinus. While the roots of 2M and 3M: are embeded in the superior maxill-
ary sinus in donkeys and horses. In advanced ages (10-20 years) the maxillary sinuses are increa-
sed in size, enlarged and extended to end at the level of rostoral root of 4P in donkeys and
horses, so that the roots of 4P, iM and 2M are embeded .in the inferior maxillary sinus. It was
also found that, with increasing age, the roots of these teeth are seperatd -from - the -maxillary
sinuses by a thin plate of bone. : & i 2 ' o

In the present work it was found that the lower cheek teeth are slightly Iﬁnge’f than .
the upper cheek ones in donkeys and horses (6-7.5 cm) in male donkey, (3.5-5.5 cm) in female
donkey and (8.5-10.5 cm) in male horse and (6.5-8 cm) in female horse. Wolf teeth 'in the
lower jaw of examined donkeys and horses were not observed in present work.

The vestibular surface of the lower cheek teeth in donkeys and horses has a deep central
groove and the lingual surface is marked by several small grooves. The table of the Ip{ne"r cheéll;<
teeth is rectangular in outline except 2P and 3M which have a triangU[ai table. The table s
narrow in rostro-caudal and medio-lateral directions in donkeys more than: in- horses. The toots
of the lower cheek teeth in donkeys and horses at.age of 5 years are Vvery small, because
the most embeded part of the teeth at this stage is a part of the crown known .as reserved
crown. It was also found that with increasing the age (over 5 years) the reserve crown becomes
smaller to compensate for the wear.

It was noticed that in donkeys the embeded part of 3P and in horses the embeded part
of 3P and 4P reach their maximum development at the age of 5 years, 'so that .it produce
bulge on the ventral border of the mandible. This bulged part disappear at 10 years old. The
roots of 2P are directed ventrally in donkeys and rostrally in horses, while 3P in herse is direct-
ed vertically and in donkeys it is directed caudally, but 3P and 3M of the lower are directed
caudally in both horses and donkeys. The apical foramen and pulb cavify are large in donkeys
and horses (5 years), but in advanced age (10 years) they become smallet and in ‘old age (20
years) they become visually obliterated in both horse and donkey. o= ' =i ¥

Surgical affections of the teeth rtecorded from donkeys and horses in the present work
are dental caris which mainly affect the upper cheek teeth on both sides, specially 2P, 3P,
1M and 2M. This affection is characterized by black discolouration of the centerally induced
pathological hole at the crown (Fig. 5)- In advanced cases it may reach the pulb cavity of
the tooth and becomes filled with decomposed food materials and finally it causes sever pain s
during mastication.
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The second common surgical affection is sharp enamel points which mainly affect donkeys
and horses at any age more than 5 years in both sexes. The affection is localized at the lateral
border of the upper cheek teeth and at the lingual border of the lower cheek ones. The sharpe-
ness of the teeth ranged from moderate to severe degree and causes different injuries of the
mucous membrane of the mouth cavity. It was found that the sharp edges of the upper premo-
lars and molars are more progressive than the lower ones, (Fig. 5).

The rostral projection of the 2P of the upper cheek tooth was covering the rostral half
of the 2P of the lower jaw in horses and donkeys (Fig. 6). Some cases were accompained by
projection of the last molar (3M) of the lower cheek teeth caudal to the last upper molar.

Dental tartar (calculus) commonly affects the vestibular surface of the upper 2P, the
lower incisors, the lingual surface as well as the labial surface on both upper and lower canines
in donkeys and horses (Fig. 7). Biochemical analysis of dental calculi shows that it is composed
of calcium phosphates, calcium carbonates and traces of chloride, but no magnesium salts could
be detected (Table 1).

Diastasis dentium is more common at lower cheek teeth in donkeys and horses with variable
width (Fig. B). In only one case it was present at upper cheek teeth, where it was associated
with polydentia situated at lingual surface of the upper jaw (Fig. 9).

Fracture of the teeth was diagnosed in 2 cases, one of them presented fracture of the
crown without opening the pulb cavity in a central incisor of the upper jaw of a donkey, (Fig.
10). This case from its history was caused by accidental severe trauma. Another form of fissures
was observed affecting the whole premolars and molars of the lower jaw, where only the enamel
layer in donkeys is seen to be suffering (Fig. 11).

Stepformed table mouth had been recorded in the upper and lower cheek teeth in horses
(Fig. 12), but it was found more severe in upper cheek teeth more than lower cheek ones
in donkeys, (Fig. 5).

Polydentia was recorded in one donkey where the extra tooth was situated to one side
(lingual) of the normal raw of the upper cheek teeth. It was associated with diastasis dentium
and alveolar periostitis, (Fig. 9).

Another case in a horse was affected with several teeth affections mainly, parrot mouth
(Brachynathism), elongation of the first molar (M) of the upper jaw (Exuberantia dentis) and
lastly oligodentia in lower cheek teeth, (Fig. 13, 14).

DISCUSSION

In the present investigation it was observed that the incisor teeth increase slightly in
length from lateral to medial side in donkeys and horses, a finding similar to that mentioned
by NICKEL, et al. (1973) in horses.

BUNGER and HERTSCH (1981) mentioned that the cups are 12-17 mm. deep in upper
incisors and 6 mm. in lower incisors in horses, a result which is nearly similar to the present
results in donkeys and horses.

In the present study in donkeys and horses we found the 1st upper premolar tooth (wolf
tooth) in 4 cases of donkeys and one case of horse, the same results were discussed in horse
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by JOHNA, et al. (1955) and NICKEL, et al. (1973). Its presistance does sometimes cause inconve-
nience and annoyance to the animal necessitating its removal, usually by simple operation. On
the other hand the wolf tooth is not present in the lower jaw in donkeys and horses, as recor-
ded by JOHNA, et al. (1955), NICKEL, et al. (1973) and CLAIR (1975).

In donkeys and horses at age of 5-6 years we found that the cheek teeth have long
crown (Hypodont type), the part of crown embeded in "the alveoli known as reserve crown
and the toots are not distinct, the same results have been obtained by JOHNA, et al. (1955)
in horses.

In_ young donkeys (5 years) we found that the lateral root of 4P and roots of 1M are
embeded in the inferior maxillary sinus. However JOHNA, et al. (1955) mentioned that in the
horses the test of the last fout cheek teeth compeletly filled the maxillary sinus. Morover in
donkeys and horses (5 years) the roots of the 2M and 3M are embeded in the inferior maxillary
sinus. It was found also that in donkeys and horses with increasing age (10-20 years) the maxi-
llary sinus was enlarged and extended to end at the leve| of the rostral root of 4P which is
similar to that mentioned in horses by JOHNA, et al. (1955).

In the same time with increasing age of the animal, the roots of the teeth are seperated
from maxillary sinuses by a thin plate of bone. Accordinaly if dental caris, pulpitis and alveolar
periostitis develops in these teeth, this barrier is broken down and the mucous membrane of
the sinus becomes involved, and empyma develops. On the other hand the direction of the lower
cheek teeth give an idea for the removal of the affected teeth in donkeys and horses.

From the present investigation it was found that the common surgical affections of the
teeth in donkeys and horses are dental caris at upper cheek teeth more than the lower ones.
This may be due to the presence of enamel folds on the masticatory surface of the tooth which
act as predisposing factor, as mentioned by O'CONNOR (1980). On the other hand sharp enamel
points which are widely prevalent in equines, localized at outer border of the upper cheek
teeth and the inner border of the lower cheek ones may be due to more wear occuring at
the contact masticatory surface of the teeth, where it is a, well known fact that the width
of the table of the upper cheek teeth is more than that of the lower one. This is in agreement
with the results obtained by (MISK & HIFNY, 1982).

Projection of the cheek teeth are mainly festricted to the rostral half of the upper 2P
(Fig. 6) and sometimes accompained with the projection of the caudal part of the last molar
of the lower jaw. This projection is usually acquired and may be a sequellae to a slight degree
of parrot mouth of the same animal, MISK and HIFNY (1982) described the same projection
in donkeys in upper Egypt.

Dental calculi were found at the vestibular surface of the upper 2P, labial surface of
the lower incisors and were present at the whole circumference of the upper and lower canines

in the form of a ring. This is in a greement with the results mentioned by OEHME & PRIER
(1974).

Biochemical analysis revealed that dental calculi are composed of calcium carbonates,
calcium phosphates and traces of chlorides as well as organic salts in donkeys and horses. On
the contrary MISK and HIFNY (1982) stated that Magnesium salts were present in the composition
of the dental tartar in donkeys. This may be attributed to variation in the constituents of food
offered to the animals.

Assiut Vet.Med.l. Vol. 18, No. 35, 1987.
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In the present study diastasis dentium was observed in the lower jaw in cases of oligodentia
and in normal number teeth, where they were not accompained by alveolar periostitis, while
in the case of polydentia which was observed in the upper jaw was complicated by alveolar
periostitis. This may be attributed to inability of the animal to get rid of the food materials
embeded in the space by the tongue, which it is easy to do in the space of the lower jaw.
In addition the presence of an extra tooth on the inner aspect of the normal raw, produces
severe pain during mastication where the animal is obliged not to masticate on the side where
the extra tooth is present. As a result the reminent of the food materials persist for a longer
time in the space, leading to alveolar periostitis of both neighbouring teeth.

Splintered fracture which was found in the central incisors of the upper jaw, affect partly
the wall of the tooth and does not reach the pulp cavity. This fracture resulted from slight
deviation of the left central incisor tooth towards the other neighbouring right central one.
Another form of fissured fracture was found at the crown of the lower cheek teeth, may be
attributed to variation inthe constituents of the teeth of the lower jaw.

Stepformed table mouth in the upper jaw as well as the lower jaw in donkeys and horses,
may be acquired due to variation in the constituents of the teeth, abscence or shortening of
the opposite tooth (O'CONNOR, 1980).

Polydentia must be removed as early as possible, because its presistance causes many
complications specially when it is accompained by diastasis dentium. The common complications
are alveolar periostitis, injuries of the oral mucous membrane and difficulty in mastication.

Several congenital affections were found in horses such as parrot mouth, oligodentia leading
to other dental affections, elongation of the cheek tooth and projection of the 1st premolar
of the upper jaw.
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Table (1)
Shows the amount of mineral salts present in the constituents
of dental calculi in horses and donkeys

Ser. Salt Amount
1 Calcium phosphates e
s Calcium carbonates -+

3 Chlorides +

4 Magnesium salts e

Legends to llustrations
Skull of 5 years old donkey showing the length of the teeth and size of the paranasal
sinuses, as well as the wolf tooth in the upper jaw.

Skull of 15-20 years old donkey that showing the length of the teeth and the size
of the paranasal sinues.

Skull of the 10 years old donkey showing the length of teeth and the size of the
paranasal sinues.

Skull of 10 years old horse showing the length of the teeth and the size of the
paranasal sinues.

Caris dentium of the upper cheek teeth, stepformed table mouth and sharpe enamel
points in a donkey.

Exuberamtia dentis of the 1M of the upper cheek teeth (elongation) as well as projec-
tion of 2P in the upper jaw in a horse.

Dental calculus at vestibular surface of the lower incisors and canines in the form
of (ring).

Diastasis dentium between 1M and 2M of the lower cheek teeth (right side).

Polydentia of the left upper cheek teeth where extra tooth is present in the inner
aspect of the cheek teeth accompained with diastasis dentium ina donkey.

Splintered fracture of the upper central incisor (right one) with shortening of the
left one as well as diastasis dentium.

Fissures at enamel layer of the crown of the lower cheek teeth in a donkey.

Stepformed table mouth of the upper cheek teeth in a horse (Wave mouth - Wave
bite).

Slight form of inferior Brachygnathism, note the overlapimg of the upper incisors.

Oligodentia in the lower cheek teeth at the right and the left side, with diastasis
dentium.
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Fig. (13)

Brachyqnathism inferior - note overlaping
upper incisors in a horse.

Fig. (14)
Oligodentia in the lower cheek teeth at right
and left sides with diastasis dentium.




