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ABSTRACT

The aim of this study is to know the dimensions of some foramena skull, for the applied importance
which will help in region nerves block as the supra-orbital, infra-orbital, mandibular and mental nerves
which will be necessary for head injuries, surgical operations of the head including ophthalamectomy and
eyelids disorders, dehorning as well as the lips injuries and dental operations in the bovine. The Applied
anatomical measurements for 24 parts of the skull were made for this study. The skull lengths were 51.23
cm, 27.97 cm and 22.72 cm respectively. The distances of the supra-orbital foramen and groove were
13.91cm, 5.07cm, 8.11cm and 7.22 cm. The dimensions infra-orbital foramen, from the facial tuber to
infra-orbital canal, the facial tuber to the infra-orbital foramen, from the latter to the nasal process , to
nasoincisive notch and from the foramen to the first upper premolars were 2.5cm, 4.78cm, 4.7cm, 5.86
cm and 2.32cm respectively. The length and the height of mandible parts were 38.3cm, 22.6¢cm, 5.02cm
and 19cm respectively. Moreover; dimensions of mandibular foramen were 3.81cm, 8.05 cm and 8.9cm
respectively, The distance to the mental foramen in all directions were 3.71 cm, 6.76 cm, 32.14 cm, 1.8
cm, 33.4cm, 3.9 cm 7.9 cm, 1.23 cm and 2.4 cm respectively. These data are discussed with regard to
their application to clinical maneuvers around the head of the camel and horse.
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INTRODUCTION

The applied anatomy of the bovine head is very important because of the presence of the organs and
structures such as the lips, teeth, tongue, eyes, nose and horns. The applied anatomy is one of the
principles of the clinical and surgical practice; because it enables the veterinarian to envisage details of
structures relevant to the case at hand, also they are basics of the clinical and surgical practices
(Wehausen and Ramey, 2000; Karimi et al., 2011). On the other hand, similarly, face nerves and their
passages from different foramina in the skull are of clinical importance in regional anesthesia. The head is
thus helped for the equilibrium in the body for deglutition, olfaction and defense by horns (Olopade,
2003). The former literatures described the heads of the domestic animals. Radinsky (1984) studied the
skull as being composed of two major components; the neurocranium and the splanchnocranium. Dental
eruption and oral pathologies by Otesile and Obasaju (1982); Kene and Agbo (1998) while Olopade et al.,
(2005) in WAD goat, Monfared et al., (2013) in I N goat and Andrew et al., (2014) in GVD Goat as well
as Monfared ( 2013) in camel and Monfared (2013) in horse demonstrated parameters and measurements
in the maxillary and mandible bones of the head region and their application to clinical applications
around the head. Budras et al., (2011) recorded that the bovine has the often double infra-orbital foramen.
There is a little reference on the applied and applied anatomy of the head and its clinical value for
regional anesthesia in the bovine. The present study was implemented because there was an insufficiency
of comprehensive parameters and Measurements on the head region of the bovine and its applied
implications.

MATERIALS AND METHODS
Skulls of ten adult bovine of both sexes were used for this study. Bovine heads were obtained from
slaughterhouse.
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The heads were cut at the occipitoatlantal joint and processed according to the hot water maceration
techniques for skeleton preparation that have been reported by Simoens et al., (1994); Tasbas and
Tecirlioglu (1996); Allouch and Alshick (2008). A total of 24 diminutions were measured using
measuring tape, callipers of 0.02 mm. The measurements were taken after establishment of standard
method (Olopade and Onwuka, 2005; Uddin et al., 2006; Monfared, 2013 a, b).

Measured Landmarks

1- Skull length: was taken from the rostral end of the alveolar process of the incisive bone to the occipital
crest and divided into cranial and nasal skull (Figure A).

2- Nasal skull length: from the cranial edge of the maxillary bone cranially at the level incisor tooth to
cranial border of the frontal bone caudally (Figure A).

3- Cranial skull length: from the cranial border of the frontal bone cranially to occipital crest caudally of
the occipital bone (Figure A).

4- Supra-orbital foramena distance: between the two supra-orbital foramena (Figure B).

5- Supra-orbital foramen to external frontal crest (temporal line): the value was taken oblique caudally
extending from the supra-orbital foramen to the mid-level of the external frontal crest (Figure C).

6- Supra-orbital foramen to horn: the measurement was taken horizontally parallel to the external frontal
crest (temporal line) to the base of horn (Figure C).

7- Supra-orbital groove: runs rostrally and caudally from the supra-orbital canal passing through the
supra-orbital foramen (Figure C).

8- The facial tuber to infra-orbital canal: from the level of the facial tuber to the mid-level of the infra-
orbital canal (Figure D).

9 - From the facial tuber to the infra-orbital foramen: measurement was taken craniodorsally obliquely
from the facial tuber to the infra-orbital foramen (Figure D).

10- From the infra-orbital foramen to the (middle-line Nasal process of the incisive bone): measurement
was taken dorsorostrally obliquely from the infra-orbital foramen to the (middle-line Nasal process of the
incisive bone (Figure D).

11- From the infra-orbital foramen to the nasoincisive notch: measurement was taken vertically from the
infra-orbital foramen to the nasoincisive notch between the dorsal nasal bone and the ventral incisive and
maxillary bones (Figure D).

12- From the infra-orbital foramen to the first upper premolar: measurement was taken vertically from the
infra-orbital foramen to the first upper prempler at alveolar border of the first upper premolar.

13- Mandibular length: from the level of alveolar border of the incisive bone to the caudal border of the
mandible (Figure E).

14- Maximum mandibular height: from the basal level of the mandible to the highest point of the
coronoid process (Figure E).

15- Coronoid process (height point) to condylar process: from the maximum height of mandible to the
condylar process (Figure E).

16- Condylar process to the base of the mandible: straight line from the condylar process to the base of
the mandible (Figure E).

17- Mandibular foramen to the caudal border of mandible: the horizontal line from the mandibular
foramen to the extreme caudal border of the mandible (Figure F).

18- Mandibular foramen to mandibular angle: from the mandibular foramen to the angle of the mandible
(Figure F).

19- Mandibular foramen to base of mandible: straight vertical line from the mandibular foramen to the
base of the mandible (Figure F).

20- Lateral alveolar border to mental foramen: distances from the mental foramen to the lateral extent of
the alveolar border of lower 4" incisor (Figure G).

21- Mental foramen to the Lateral alveolar border of the first premolar tooth: from the mental foramen to
the lateral extent of the alveolar root of lower first premolar (Figure G).
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22- Mental foramen to the caudal mandibular border: from the level of the mental foramen to the extreme
caudal border of the mandible (Figure G).

23- Mental foramen to diastema: from the mental foramen to the mid-level of the diastema (Figure G).
24- Mental foramen to base of the mandible: from the mental foramen to the mid-level of the ventral
border of the mandible (Figure G).

Statistical Analysis: Data was analyzed using Paleontological Statistics Software Excel for Education and
Data Analysis. All the measurements were expressed as mean measurements with the standard deviation
(Mean + SD).

RESULTS AND DISCUSSION
Results
The measurements of the bovine skull are illustrated in table 1.

Figure A: Skull of the Bovine; lateral view.1l: Figure B: Skull of the Bovine; Lateral view. 4-
Skull length, 2: Nasal length 3: Cranial length. supra-orbital foramen

Figure C: Skull of the Bovine; lateral view Figure D: Skull of the Bovine; lateral view. 8-

gfﬁﬁ;ﬁ?g?gﬂ n fggag([[r;?na?'??ggfal f; _r?]u?)::] the tuber facia to the infra-orbital canal.9- The
(temp facial tuber to infra-orbital foramen.10- The

I(;pgi)t'gl'zggg\?'eorb'tal foramen to horn 7-Supra- infra-orbital foramen tuber to the nasal process
of the facial bone 11- The infra-orbital foramen
to the nasoincisive notch, 12-The infraorbital

foramen to the first upper premolars
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Figure F: mandible of the Bovine; medial View.

13- Mandibular length, 14-Maximum
mandibular height: Maximum mandibular
height.15- Coronoid process to condylar

process.16- Condylar process to the base of the
mandible. 17-Mandibular foramen to the caudal

Figure G: mandible of the Bovine; Lateral view.
20- Lateral alveolar root to mental foramen.21-
Mental foramen to the Lateral alveolar root of
the first premolar tooth.22- Mental foramen to
the caudal mandibular border. 23-Mental
foramen to diastema.24- Mental f oramen to
base of the mandible.

border of mandible. 18- Mandibular foramen to
mandibular angle.19-Mandibular foramen to
base of mandible

Discussion

The present study carried out that the skull length, nasal and cranial skull lengths in bovine were (51.23
cm, 27.97 cm and 22.72 c¢cm) respectively. Getty (1975) and Dyce et al., (2002) did mentioned the
measurement, they just described the skull bones in domestic animals, while Yahaya et al., (2012) and
Monfared (2013) mentioned that in camel were 46.2cm, 32.5cm, 13.3cm respectively.

Monfared (2013) recorded in horse were (47.5cm, 21.9cm, 25.6cm) respectively. These results are closed
to consideration as large animals and the same size and those animals nearly.

Concerning the distance between the supra-orbital foramen and supra-orbital groove in this study were
(13.91cm, 5.07cm, 8.11cm and 7.22 cm).

Literature on distance to this foramen was insufficient and very limited amount of data available to the
veterinary searches. Only Allouch (2008) recorded that it was approximately 2/3 the distance extending
from the orbit to the base of the horn for horn nerve block in bovine.

Monfared (2013 a,b) mentioned that Greatest width between the supra-orbital foramina was (18.3) cm in
camel and about (21.4 cm) in horse while in this study it was 13.91cm.

Its applied importance is to identify the topographic anatomy to perform surgery in the area of the head
ophthalamectomy and eyelid droopy as well as dehorning as a result of the increasing growth of the
causative to make cuts in the body of animals (Allouch, 2006), palpable ridge running from the zygomatic
process back to the horn and serves as a landmark for cornual nerve block. The site for anesthesia is
located directly underneath the temporal line halfway between the ear and the eye (Budras et al., 2011).

Insufficient anesthesia may occur due to difficulties in precisely localizing the nerve for anesthesia when
it runs deeply in the tissues or because of an abnormal length of the supra-orbital nerves.

In such cases, anesthesia is achieved by subcutaneous infiltration with local anesthetic at the base of the

horn.
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Table 1: Morphometric of the bovine (n = 10)

Morphometric parameter Mean+ SD
1 Skull length 51.23+2.36
2 Nasal skull length 27.97+3.00
3 Cranial skull length 22.72+1.75
4 Distance supra-orbital foramen 13.91+0.13
5 Supra-orbital foramen to external frontal crest 5.07£1.02
6 Supra-orbital foramen to Horne 8.11+0.79
7 Supra-orbital groove 7.22+0.09
8 facial tuber to infra-orbital canal 2.5+0.25

9 The facial tuber to the infra-orbital foramen 4.78+0.23
10 The infra-orbital foramen to the nasal process of the incisive bone 4.7£0.10
11 The infra-orbital foramen to the nasoincisive notch 5.86+0.40
12 The infra-orbital foramen to the first upper premolars 2.32+0.13
13 Mandible length 38.3+5.81
14 Maximum mandibular height 22.6+1.33
15 Coronoid process to condylar process 5.02+0.73
16 Condylar process to the base of the mandible 19+0.40

17 Mandibular foramen to the Caudal border of mandible 3.81+0.76
18 Mandibular foramen to mandibular angle 8.05+0.77
19 Mandibular foramen to base of mandible. 8.9+0.51
20 Lateral alveolar four incisor to mental foramen 3.71+0.30
21 Mental foramen to the first premolar 6.76+0.53
22 Mental foramen to the caudal mandibular border 32.14+0.99
23 Mental foramen to diastema 1.23+0.20
24 Mental foramen to base of the mandible 2.4+0.32

On the other hand, the results of the study showed the facial tuber to infra-orbital foramen in bovine were
4.78 cm, the distance between the facial tuber and the nasal process of the incisive bone was 4.7 cm and
the distance between the infra-orbital foramen to the nasoincisive notch was 5.86 cm. It had been
confirmed that the infra-orbital foramen in the skull of bovine was over the alveolar border for the first
upper premolar tooth about 2.32 cm, the infra-orbital nerve give off through the foramen (Getty, 1975) in
bovine, (Ommer and Harshan, 1995; Dyce et al., 2002) in domestic animals and in camel (Monfared,
2013). On the other hand, the infra-orbital foramen was located Midway between the rostral end of the
facial crest and the nasoincisive notch, which is a landmark for a nerve block (Budras et al., 2011). The
infra-orbital foramen was located directly dorsal to the upper first premolar tooth in bovine, while was
located directly dorsal to the second upper premolar tooth in camel (Monfared, 2013) and located directly
dorsal to the third upper premolar tooth in horses (Monfared, 2013). This information would provide a
major landmark to regional anesthesia involving the infra-orbital nerve in this region. Therefore, these
data can be useful for tracking the infra-orbital nerve and necessary for the desensitization of the skin of
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nose, nostrils and upper lip; also via alveolar brr. upper teeth and face on that side of the level of the
foramen (Ommer and Harshan, 1995). These parameters are of clinical importance as a guide for infra-
orbital nerve block necessary for clinical examination and operations on the upper incisor, canine and first
two premolars teeth of the upper jaw.

In this study, the bovine mandible length was 38.3cm. This value was the lower from one-humped camel
was 39.9cm (Yahaya et al., 2012 and Monfared, 2013), and higher in horse was 28.5cm (Monfared, 2013
a, b).

On the other hand; the maximum mandibular height was 22.6cm, while from the coronoid process to
condylar process was 5.02cm, and from the latter to the base of the mandible was 19 cm.

The distances from the mandibular foramen to the caudal border of mandible and from the mandibular
foramen to mandibular angle, and from the foramen to the base of mandible were 3.81cm, 8.05cm and 8.9
cm respectively. In bovine these values were higher than camel. They were in camel 3.8 cm, 8.05 cm and
2.6 cm respectively by Yahaya et al., (2012) and Monfared (2013). Moreover, in horse, the distance from
the mandibular foramen to the caudal border of mandible was 5.79 cm. It was higher than bovine, while
the two other measurements were lower than bovine. They were 5.8 cm and 5.3cm respectively
(Monfared, 2013 a, b).

The anesthetic agents must to be injected on the medial side of the mandible, thereby; a successful nerve
block produces anesthesia of the lower jaw with its teeth and the lower lip. These informations are
necessary for attaining the regional anesthesia of the mandibular nerve and also have clinical importance
for desensitization of all the teeth in lower jaw (Hall et al., 2000).

The dimensions mental foramen was 2.71cm, 6.76.4cm, 32.14cm, 1.23cm and 2.4cm respectively. The
mental foramen can be felt in the first third space between canine and first premolar externally, moreover;
it lies about 2 cm backwards from the mouth angle (Allouch, 2008).

The mental nerve block is indicated for injures suturing of the lower lip, chin and for the operations on the
lower incisors and first and second premolars. The information which were registered that the distance
between the lateral alveolar of the lower four incisor tooth to the mental foramen was 3.71cm, while
Monfared (2013) mentioned that in camel it was 4,74 cm longer than bovine in this study. In horse it was
6.94 cm longer than bovine (Monfared 2013 a, b). In this study; this value was closed to camel, while it
was almost multiplier in horse.

There is no data on the morphometric parameters on the bovine head regions to make comparisons with.

Finally, it can be concluded that the morphometric values of the skull in the applied anatomy of the
bovine head region are very important for further researches in this field. On the other hand, these results
have clinical importance that will help the regional anesthesia of the different nerves in the head
especially during ophthalamectomy and eyelid operations as well as dehorning, treating head injury and
dental operations.
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