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Morphometric studies of the mandibular
and maxillofacial regions of the Kuri cattle
and the implications in regional anaesthesia
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This work investigated and analysed some morphometrical measurements of
mandibles and maxillofacial regions of ten adult Kuri cattle (above 5 years) skulls
that were apparently free from musculoskeletal deformity. A total of 19 (13
mandibular and 6 maxillofacial) parameters were taken. The mean mandibular
length and height were found to be 41.3 = 2.35 cm and 22.6 = 1.40 cm, while
the mean mental foramen height and width were 0.8 = 0.08 cmand 1.5 = 0.25
cm, respectively. The mean distances from lateral alveolar root to mental foramen
and from the latter to the most caudal border of the mandible were 4.8 = 0.61
cmand 34.2 = 1.93 cm, respectively. The mean mandibular foramen width was
1.1 = 0.74 cm, while the distance from this foramen to the caudal border of mandible
at that level was 4.0 = 0.32 cm. The mean distances from facial tuberoses to the
infraorbital foramen and from the latter to the alveolar root ventral to it were
5.3 =0.63cmand 3.7 = 0.47 cm, whereas the mean infraorbital foramen height
and width stood at 1.2 = 0.18cmand 1.0 = 0.22 cm, respectively. The infraorbital
foramens in 60% of the specimen were located above the first upper premolar,
while 20% were above second premolar, and another 20% at the junction above
first and second upper premolars. These findings provide important landmarks
needed for clinical manoeuvres on the head of the Kuri cattle for regional anaes-
thesia in procedures like trephination, dehorning, tooth extraction and oral and
dental surgeries. (Folia Morphol 2015; 74, 2: 183-187)
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INTRODUCTION

The Kuri (Buduma, White lake cattle) breed of cat-
tle is of the Hamitic longhorn (Bos taurus longifrons)
which is predominantly found on the islands and
along the shorelines of the Lake Chad, as their natural
habitat, which is formed by the 4 neighbouring coun-
tries of Cameroon, Chad, Niger, and Nigeria. Several
authors put the Kuri population within the range of
100-400 thousand, but the actual population sizes of

the Kuri cattle is not precisely known. However it has
been suggested that the breed is vulnerable because
of its localised and special, but shrinking habitat [11].
The Kuri is believed to be one of the tallest breed of
cattle of African origin standing about 180 cm tall
at withers and bulls weights ranging 360-750 kg
[4, 2, 9].

Kuri cattle are excellent swimmers, and usually
spend considerable time of the day immersed in Lake
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Chad water [2]. The striking and unique characteristic
of this breed is the bulbous horns with spongy interior
and very thin external shell, an adaptive characteristic
required to survive in the natural aquatic environment
of the Lake Chad [2, 4]. They are usually allowed to gra-
ze freely and return home on their own at sunset [11].

The basic knowledge of morphometry of the man-
dibular and maxillofacial regions are important in
veterinary clinical practice since the different foramina
of these regions are of clinical importance in regional
anaesthesia for surgical procedures such as oral and
dental surgery, trephination of caudal frontal and
maxillary sinuses, and dehorning. These basic baseline
craniometric indices are, however, rarely available in
literature for the Kuri cattle.

The aim of this study is to document maxillofacial
and mandibular morphometric measurements of the
Kuri that may be important for regional anaesthesia

MATERIALS AND METHODS

A total of ten adult Kuri cattle (above 5 years) were
used for this study. All animals used were physically
examined for their state of health and particularly, for
absence of musculoskeletal deformities. Their estima-
ted ages were determined based on dental eruption
technique [8]. The heads of the animals were obtai-
ned immediately after slaughter from 2 abattoirs of
Lagos and Ibadan. Each head was decapitated at the
occipito-atlantal joint and the skulls were processed
by hot water maceration techniques as described by
previous authors [7, 12].

A total of 19 (13 mandibular and 6 maxillofacial)
parameters were determined on each skull with the
aid of metric rules, Vernier callipers and a pair of
dividers and compasses. Mandibular and maxillary pa-
rameters were adopted from the reports of Olopade
and Onwuka [7], and Monfared [5, 6]. Vital morpho-
logical landmarks in the mandibular and maxillofa-
cial regions that would be important for tracking of
foramina were described. Metric parameters of the
mandible and maxillofacial bones of the Kuri cattle
are described below in order arranged in Figures 1-4.
— Lateral alveolar root to mental foramen (LARM):

Distance from the caudal end of the lateral alve-

olar root to the mid-rostral brim of the mental

foramen (Fig. 1).

— Mental foramen to caudal mandibular border
(MFCM): Distance from the mid-caudal brim of
the mental foramen to the most caudal border
of the mandible (Fig. 1).
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Figure 1. Lateral view of the mandible of the Kuri cattle; A — late-
ral alveolar root to mental foramen (LARM); B — mental foramen
to caudal mandibular border (MFCM); C — mandibular length
(MDL); D — mental foramen to diastema (MBMD); E — mental
foramen height (MFH); F — mental foramen width (MFW).

Figure 2. Medial view of the mandible of Kuri cattle; G — Mandi-
bular height (MHMD); H — maximum height to condyloid fossa
(MHCF); | — base of mandible to condyloid fossa (BMCF); J —
mandibular foramen to base of mandible (MDFB); K — caudal
border to vertical line (CBMV); L — mandibular foramen width
(MDFW); M — mandibular foramen to caudal mandibular border.
(MDFCB).

— Mandibular length (MDL): From the level of the
cranial extremity of the alveolar root of the lower
incisors to the level of the caudal border of the
mandible (Fig. 1).

Mental foramen to diastema (MBMD): Distance
from mid-dorsal brim of mental foramen to di-
rectly dorsal to the line of diastema (Fig. 1).
Mental foramen height (MFH): Distance from the
mid-dorsal margin to mid-ventral margin of the
mental foramen (Fig. 1).

Mental foramen width (MFW): Distance from the
mid-rostral margin to mid-caudal margin of the
mental foramen (Fig. 1).

Maximum height of mandible (MIHMD): From
the basal level of the mandible to the highest le-
vel of the coronoid process (i.e. BMCF + MHCF)
(Fig. 2).
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Figure 3. Lateral view of the skull of Kuri cattle; N — infraorbital
foramen height (I0FH); 0 — infraorbital foramen width (IOFW);
P — facial tuberoses of infraorbital foramen (FTIOF); Q — infra-
orbital foramen to root of alveolar tooth (IFRAT).

Figure 4. Dorso-lateral view of the skull of Kuri cattle; R — mid-
-dorsal brim of the orbit to a point ,,SG” in the supraorbital groove
(DMOSG); S — supraorbital point ,SG” caudally to supraorbital
foramen (SGSOF).

— Maximum height to condyloid fossa (MHCF):
Distance from the condyloid fossa to the maxi-
mum height of the coronoid process (Fig. 2).
Base of mandible to condyloid fossa (BMCF):
Distance from the base of mandible to the con-
dyloid fossa (Fig. 2).

Mandibular foramen to base of mandible (MIDFB):
Vertical line from the ventral limit of the mandibular
foramen to the base of the mandible (Fig. 2).
Caudal border of mandible to vertical line (CBMV):
Distance from the most caudal border of mandible
to the vertical line produced by MDFB above (Fig. 2).
Mandibular foramen width (MDFW): Distance
between the rostral and caudal margins of the
mandibular foramen at the middle (Fig. 2).
Mandibular foramen to caudal mandibular border
(MDFCB): From mid-caudal brim of the mandibu-
lar foramen to the caudal border of the mandible
directly caudal to it (Fig. 2).
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— Infraorbital foramen height (IOFH): The distance
between the dorsal and ventral margins of the
infraorbital foramen at its widest point (Fig. 3).
Infraorbital foramen width (IOFW): Distance be-
tween the rostral and caudal margins of the in-
fraorbital foramen at the middle (Fig. 3).

Facial tuberoses to infraorbital foramen (FTIOF):
From the level of the most lateral bulging of the
facial tuber to mid-caudal margin of the infraor-
bital foramen (Fig. 3).

Infraorbital foramen to root of alveolar tooth (IFRAT):
Measurement is from the level of mid-ventral margin
of the infraorbital foramen to the root of alveolar
tooth directly ventral to it (Fig. 3).

Mid-dorsal margin of the orbit to supraorbital
groove (DMOSG): Measurement from the lateral
aspect of the mid-dorsal margin of the orbit to
supraorbital groove point “SG” (Fig. 4).
Supraorbital groove to supraorbital foramen
(SGSOF): Distance from the point “SG” produced
in supraorbital groove caudally to supraorbital
foramen (Fig. 4).

All data obtained were statistically analysed using
Statistical Package for Social Sciences (SPSS) version
17 and presented as mean =+ standard deviation.

RESULTS AND DISCUSSION

The metric data obtained in this study are tabu-
lated in Table 1. The mandibular length and height
were found tobe 41.3 = 2.35cm and 22.6 + 1.40 cm,
while the mental foramen height and width were
0.8 = 0.08 cm and 1.5 = 0.25 cm, respectively. The
distances from lateral alveolar root to mental foramen
and from the latter to the most caudal border of the
mandible were 4.8 = 0.61 cm and 34.2 = 1.93 cm,
respectively. The mandibular foramen width was
1.1 £ 0.14 cm, while the distance from this foramen
to the caudal border of mandible at that level was
4.0 = 0.32 cm. The distances from facial tuberoses
to the infraorbital foramen and from the latter to the
alveolar root ventral to it were 5.3 = 0.63 cm and
3.7 £ 0.47 cm, whereas the infraorbital foramen height
and width stood at 1.2 = 0.18 cmand 1.0 = 0.22 cm,
respectively. The infraorbital foramens in 60% of the
specimen were located above the first upper premolar,
while 20% were above second premolar, or at the
junction above first and second upper premolars.

The knowledge of mandibular and maxillofacial
anatomy is important for regional anaesthesia of the
head for trephination, dehorning, dental surgery and
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Table 1. Mean =+ standard deviation (SD) measurements of
mandibular and maxillofacial parameters of the Kuri cattle

Morphometric parameter [cm] Mean = SD
LARM 4.8 = 0.61

MFCM 342 +1.93
MDL 4.3 +235
MBMD 0.9 +0.20
MFH 0.8 +0.08
MFW 1.5 +0.28
MHMD 22.6 = 1.40
MHCF 5.4 + 0.43

BMCF 17.2 +1.20
MDFB 9.0 +0.97

CBMV 43 +0.72
MDFW 1.1+0.14
MDFCB 4.0 £0.32
IOFH 1.2+ 018
IOFW 1.0 = 0.22
FTIOF 5.3 +0.63

IFRAT 3.7+047

DMOSG 3.1+0.45

SGSOF 8.8 +1.08

Abbreviations — see the text

other oral cavity procedures. In this study, the distance
from lateral alveolar tooth root to the mental foramen
and the latter to caudal mandibular border in the
adult Kuri cattle were 4.8 cm and 34.2 cm, while the
corresponding value in the Iranian native cattle were
reported to be 5.7 cm and 23.8 cm [5], and in Iranian
buffaloes — 6.0 cm and 24.1 cm, respectively [6].
This variation could probably be linked to the skull
sizes of these breeds. These data therefore, are of
clinical relevance in mental nerve block to aid surgical
procedure on the lips, lower incisors, and alveoli of
premolar teeth of the corresponding half [3].

The lengths from the mandibular foramen to the
base of the mandible and from the former directly to
the caudal mandibular border were 9 cm and 4 cm,
respectively. The value from the most caudal border
of the mandible to the imaginary line produced by
mandibular foramen to base was 4.3 cm. These data
together with the mandibular foramen width of
1.1 c¢m in the adult Kuri cattle will serve as a land-
mark for mandibular nerve block which will result in
desensitisation of the entire dental arcades and the
surrounding structures of the corresponding half
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(without skin, subcutaneous and muscle tissues) of
the injected site [7].

The facial tuberoses were found to be prominent
even in the live animals; this would aid in locating the
infraorbital foramen. The mean distance from facial
tuberoses to infraorbital foramen and from the latter
to the root of alveolar tooth ventral to it were 5.3 cm
and 3.7 cm, respectively; together with the infraor-
bital foramen height and width of 1.2 cm and 1 cm
would serve as a vital guide to track the infraorbital
nerve for the desensitisation of the nostrils, skin of
the lips and the face around the foramen of the side
[7]. The infraorbital foramen is mostly located directly
dorsal to the first upper premolar and in some in-
stances above the second premolar, and at a junction
above first and second upper premolar teeth, while
in the Iranian native cattle and Pakistan buffaloes
are located above the first premolar, as reported by
Monfared [5, 6] and Shahid and Muhammad [10].
However, Olopade and Onwuka [7] reported it to
be dorsal to the second premolar or junction of the
first and second upper premolar in the West African
dwarf goat.

In trephination of frontal sinus and dehorning
procedures, supraorbital nerve block is necessary.
Cornual nerve block alone is not always successful in
dehorning procedure; this is because of the substan-
tial contributions from the supraorbital nerve, which
extends from the frontal sinus to the diverticulum
within the horn [1]. Taking a measurement from mid-
-dorsal margin of the dorsal arch of the orbit to the
supraorbital groove and from the latter point caudally
to the supraorbital foramen (3.1 cm and 8.8 cm, re-
spectively in this study) will facilitate the tracking of
the supraorbital nerve in the adult Kuri cattle. To the
best of our knowledge, there is no previous informa-
tion on the provision of this landmark in any other
cattle breed to which could be compared.

CONCLUSIONS

The findings presented above will serve as vital
baseline data on morphometry of mandibular and
maxillofacial regions of the Kuri cattle to which com-
parisons could be made with other breeds of cattle
found in the region and beyond. Also, it would aid
regional analgesia of these areas as efforts are ge-
ared towards treating common clinical cases such as
dehorning, and doing procedures like trephination of
frontal sinus, and dental surgeries to relieve animal
suffering and improve livestock subsector.
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