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SUMMARY: There has been arecent increase in the use of trained dogs in animal-assisted therapy programmes. This morphological
study uses the Nigerian local dog as a prototype dolichocephalic to determine rostrofacial parameters which are of clinical and
anesthesiological importance in veterinary oral surgery and intervention. Sixteen Nigerian local dog skulls of both sexealéseve
and nine females) were used. The females were observed to have higher values for most of the parameters measured. Statistically
significant difference (P<0.05) was only observed in one parameter, distance between the mandibular foramen and theecanidal bord
the mandible, with the female value being higher. The length of the mandible from the most rostral point of the dentdiebomsto
caudal projection of the coronoid process (MDL-1) showed a positive correlation to the parameters depicting height, endjth afd |
the mandible. Results obtained from this study will find application in veterinary comparative anatomy and in clinicabapplaai
and maxillofacial surgery and anaesthesia, especially in regions where the dental x-ray is not readily available.
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INTRODUCTION

Dogs are companion animals that when trained, hag@aesthesia for painful oral procedures in companion
been reputed to be extremely useful in animal-assistétimals. They are quick and easy to administer and have
therapy programmes in health facilities, for exampléyeen reported to have low incidence of complications. When
psychotherapy and physical rehabilitation (Voelker, 19958dministered as post-operative analgesia, it allows less
The Nigerian local dogs (NLD) are a breed indigenous &ggressive systemic pain management during recovery
Nigeria; they are popularly referred to as ‘mongrels’ b{Beckman & Legendre, 2002).
indigenes. They are long-headed (dolichocephalic) dogs,
domesticated, with their feeding pattern being majorly ~ This study forms part of an ongoing study on the
omnivorous as a consequence of the high level éfanial or skull morphometry of the Nigerian Local (or
domestication (Igado, 2011). The present population #fdigenous) dog.

NLD is estimated to be about 4.5 million. In the rural areas,

they are used locally for hunting, while in the metropolitan

cities they are useful as guard dogs and also pets. In reddATERIAL AND METHOD

years, there has been an increase in the acquisition of this

breed of dog probably due to the fact that they are more

resistant to some haemo-parasites (e.g. babesiosis and Ethical approval for this study was obtained from the

trypanosomosis) that constantly plague the exotic bree@thical Committee of the Faculty of Veterinary Medicine,

(Olayemiet al, 2009) University of Ibadan, Nigeria, Ethical code number ‘ethic/
05/11/01". All procedures followed the Guide for the care

Regional nerve blocks serve as a practical means@id use of experimental animals (Faculty of Veterinary
peri- and post-operative analgesia, as an adjunct to gendfgdicine, University of Ibadan, Nigeria).
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A total of sixteen clinically healthy adult Nigerian condyle (condylar process) (MDL-2)

local dogs (7 males, 9 females) were used for this study. Bl Length of the lower jaw, from the most rostral point of

animals were aged 2 years or more. Age was obtained fréine dental bone to the most caudal projection of the angular

vendors and confirmed using the dental formula accordiqpgocess (MDL-3)

to Dyceet al (2002). The animals were weighed with a start0. Height of the mandibular body between the mid-point

dard bathroom scale and euthanized by intravenous injectigippremolar 1 and 2 and the mandibular base (HMP)

of pentobarbitone. The heads were severed at the atlartaé- Thickness of mandible at molar 1 (TM-1)

occipital junction. 12. Thickness of the mandible, between the medial and la-
teral parts of the mandible, caudal to the last molar tooth

The severed heads were skinned and de-fleshed WifR)

a scalpel blade as much as possible, and thereafter subjedt®&d_ength of the mandible between the cranial and caudal

to the hot water maceration technique as previously descritemugles (RAM). This was measured as the distance from

by lgado. Briefly, the heads were tagged and labelled fonmediately caudal to the last molar tooth (cranial angle),

ease of identification, then placed in water containintp the ventral aspect of the angular process (caudal angle).

polycarboxylate and anionic surfactant (detergent), with sodg. Distance from the rostral tip of the nasal bone to the

chips (sodium carbonate), heated to 100°C for one hotwstral tip of the incisive bone (NIL)

Further removal of muscle and ligament was done, and thg. Distance between the caudal limit/rim of the infraorbital

skulls were rinsed with clean water and thereafter transferriedamen and the medial canthus of the orbit (IFMO)

to a water solution containing detergent, 0.3% sodiuf6. Distance from the ventral limit of the infraorbital fora-

hypochlorite and 6% hydrogen peroxide solution for 18en to the alveolar border between the upper 3rd and 4th

hours. The skulls were again rinsed in clean water and theremolars (IFP).

left in the sun to dry. A total of 24 parameters were measur&d. Distance, along a horizontal line, between the caudal rim

on each skull. Some of the parameters measured wefehe infraorbital foramen and the cranial tip of the facial

adapted from Endet al. (2002) and Olopade & Okandeji crest (FCIF)

(2010). Measurements were determined with the aid @8. Distance, from the tip of the zygomatic process of the

vernier callipers, centimetre rule, mathematical dividers aritbntal bone to the caudal rim of the infra-orbital foramen

compass. The parameters measured and their landmarkgZrRIF).

described below and illustrated in figures 1-7. Al9. Vertical Diameter of the infraorbital foramen (DIFv)

measurements were recorded in centimeters (cm). 20. Horizontal Diameter of the infraorbital foramen (DIFh).
21. Height of the mandibular symphysis (HSPh)

Definitions of measured parameters and their landmarks. 22. Length of the mandibular symphysis (LSPh)

1. Distance between the most medial points of the maa3. Distance between the two lower (mandibular) premolars,

rostral left and right mental foramina (RMF) at the level of the 2nd premolars, measured along the

2. Distance between the alveolar border of the 3rd low&ansverse plane (D2P)

incisor and the most ventral point of the most rostral ment2d. Distance between the lower (mandibular) last molars,

foramen (IRMF) measured along the transverse plane (DLM)

3. Length along a horizontal line, from the ventral limit of

the mandibular foramen to the caudal border of the mandil$¢atistical Analysis All data obtained were analysed using

(MFCB) the Graph-pad version 4 software. Student’s t-test was used

4. Length, along a vertical line, from the ventral limit of théo determine statistical significant differences between the

middle mental foramen, to the ventral border of thenale and female values, at significant level of 5%.

mandibular foramen (MFMF)

5. Length, along a vertical line, from the ventral limit of

the mandibular foramen, to the base of the mandibRESULTS

(MFMB)

6. Length along a vertical line, from the ventral limit of the

mandibular foramen, to the most dorsal aspect of the Results are as presented in Tables | (as Mesdan-

coronoid process (MFCP) dard deviation) and Il. In the linear measurements taken,

7. Length of the lower jaw from the most rostral point of thetatistically significant difference between male and female

dental bone to the most caudal projection of the coronofB<0.05) was only observed in MFCB, with the females

process (MDL-1) having higher values. Out of the 24 parameters measured,

8. Length of the lower jaw from the most rostral point of théhe males were observed to have higher values in only 3

dental bone to the most caudal projection of the mandibulgarameters, DIFv, DIFh and D2P, although no statistically
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Fig. 4. Dorsal view of the skull of the NLD, showing RAM, TM-1 (red
arrow), LSPh, D2P, TR (blue arrow) and DLM.

Fig. 2. Lateral view of the skull of the Nigerian local dog showing MFCH
(red arrow), MFMB (blue arrow) and MFCP (longer black arrow).

Fig. 6. Left lateral view of the skull of the NLD showing IFMO, IFP (red
arrow) and FCIF.

MDL-3

t g MDL-2 5

Fig. 3. Lateral view of the skull of the Nigerian local dog showing MFMF,
MDL-1, MDL-2, MDL-3 and HMP. NOTE: the black circle depicts the -
location of the mandibular foramen. Fig. 7: Left lateral view of the skull of the NLD showing ZPIF and DIFv
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significant differences were observed (P>0.05). Valuasfraorbital foramen were very similar in both sexes
obtained for MDL-1, MDL-2, MDL-3, HMP, TM1 and TR (0.61+0.08 cm, male- 0.620.08 cm, female- 0#0.08 cm;
were found to be higher in the females relative to the male@s25:0.05 cm, male- 0.26.06 cm, female- 0.2%.05 cm
(Table 1), although no statistically significant differencesespectively) (Table I).
were also observed (P>0.05).
Using Pearson’s correlation (at significant level of

In both sexes, the infraorbital foramen was observei®o, P<0.05), MDL-1 showed significant positive correlation
to be located above the third premolar, with the ventral limib RMF, IRMF, MFCP, MDL-2, MDL-3, HMP, TR, RAM,
slanting slightly caudally to a region between the third andIL, IFP, FCIF, ZPIF, DIFv, LSPh and DLM (r =0.78, 0.83,
fourth premolar. The distance from the ventral limit of th€.82,0.98, 0.96, 0.67,0.71, 0.75, 0.94, 0.56, 0.57, 0.85, 0.57,
rim of this foramen to the alveolar border between the 372 and 0.76 respectively), while RMF showed significant
and 4th premolar gave a value that was higher in femalgssitive correlation to IRMF, MFCP, MDL-1, MDL-2, MDL-
(0.73t0.14 cm) relative to the males (0885615 cm), 3, HMP, TR, RAM, FCIF, ZPIF, LSPh and DLM (r = 0.70,
although no statistically significant difference was observel77, 0.78, 0.77, 0.75, 0.75, 0.66, 0.68, 0.68, 0.72, 0.78 and
(P>0.05). The value obtained for both male and female wa$3 respectively) (Table II).
0.740.14 cm. The vertical and horizontal diameter of the

Table I. Indices obtained in the Nigerian local dog (values expressed in centimetres, cm). Table Il. Pearson’s correlation values
of MDL-1 and RMF with other

IN Parameters Total values Male values Femalevalues parameters.
(cm) n=16 n=7 n=9 MDL-1 RME

1 RMF 0.33+0.08 0.28+0.05 0.36+0.07 RMFE 078 :

2 IRMF 0.45+0.12 0.4+0.14 0.48+0.10 IRME 0:83 0.70

3 MFCB 1.31+0.18 1.18+0.11* 1.39+0.17* MEMCB 0.23 0.07
4 MFMF 7.45+0.64 7.16+£049 7.64+0.68 ' ’

5 MFMB 2.12+0.45 1.9+04 2.26x0.45 m :zm ; 832 832

6 MFCP 3.86+0.49 3.64+046 4.0+0.49 MECP 0.82 0'77

7 MDL-1 11.42+1.11 10.98+0.94 11.7+1.18 MDL-1 _' 0.78

8 MDL-2 11.91+1.05 11.54+0.90 12.14+1.13 MDL-2 0.98 0'77

9 MDL-3 11.82+1.01 11.5+0.97 12.01+1.05 MDL-3 Ol96 0'75
10 HMP 1.53+0.22 1.42+0.24 1.6+0.19 HM P 0:67 0:75
11 ™1 1.19+0.37 1.08+0.41 1.26+0.35 ™1 020 015
12 TR 0.71+0.11 0.66+0.06 0.74+0.13 R 071 0.66
13 RAM 2.07+0.16 2.04+0.18 2.09+£0.15 RAM 0'75 0'68
14 NIL 2.36+0.20 2.33+0.15 2.38+0.24 NIL 0:94 0:68
15 IFMO 2.02+0.34 1.9+0.25 2.1+0.38 IEMO 0.48 0.42
16 IFP 0.7+0.14 0.66+0.15 0.73+0.14 IEP 0: 60 0:55
17 FCIF 0.54+0.20 0.42+0.08 0.61+0.22 FCIE 0.57 0.68
18 ZPIF 4.59+0.53 4.34+050 4.77+£0.50 ZPIE 0.85 0.72
19 DIFv 0.61+0.08 0.62+0.08 0.6+0.08# DIEV 057 0.54
20 DIFh 0.25+0.05 0.26+0.06 0.25+0.05# DIEh 0: a 0:38
21 HSPh 0.99+0.14 0.93+0.12 1.02+0.14 HSPh 0.27 0.40
22 L SPh 1.86+0.25 1.78+0.24 1.91+0.25 L SPh 0.72 0.78
23 D2P 1.77+030 1.90+0.24 1.70+0.31# D2P 0'51 0'31
24 DLM 3.33+0.27 3.28+0.28 3.36+0.27 DLM 0.76 0.63

Note: *Indicates values showing statistically significant differences (P<0.05) between male and female
values. # Indicates parameters which had higher values in males, although no statistically significant
differences were observed (P>0.05).

DISCUSSION

The mean values obtained in this study were observadd D2P), and statistical significance (P<0.05) observed in
to be higher in the females (with the exception of DIFv, DIFhnly MFCB, showing that these females had longer and
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higher mandibles relative to the males. This is in consonaneerve. The distances of the mandibular foramen to the base
with what was previously observed in the swine (Olopads the mandible and that from the caudal border of the
& Okandeji) and armadillos (Squaraaal., 2009). mandible to the ventral limit of the mandibular foramen are
clinically important landmarks that will aid regional

Blocking of the infra-orbital nerve in the dog resultsanaesthesia of this nerve (Hellal, 2000). The values for
in the desensitization of the upper lip, nose, roof of the naghé distances from the mandibular foramen (MFCB, MFMF,
cavity and skin as far caudal as the infra-orbital forameWlFMB, MFCP) observed in this study were consistently
(Duke, 2000). The higher values recorded for the infraorbitgteater in the females, although statistically significant
foramen dimensions (DIFv and DIFh) in the males magifference (P<0.05) was only observed in MFCB (Table ).
imply a bigger infra-orbital nerve, which is easier to accesghis greater value in females is similar to what was obtained
and palpate in the live animal, even though no statisticaliy pigs when the distances between the mandibular foramen
significant differences were observed (P>0.05). Thiand the caudal border of the mandible and the base of the
disparity in mandibular length and infra-orbital foramemandible were measured (Olopade & Okandeji).
dimensions between the genders may serve as important
landmarks or variables to distinguish the skulls of the sexes.  The strongly positive correlation displayed between
The distance between the infra-orbital foramen and thdDL-1 and the other parameters imply that this parameter
medial canthus, premolars, facial crest and the zygomatiay probably be used to assess size and age in age-related
process recorded no statistically significant differencestudies, as an increase in MDL-1 resulted in a proportionate
between the genders (P>0.05). The position of the infraorbitatrease in parameters measuring height and thickness of
foramen as described earlier was found to be consistent witle mandibles.
previous diagrammatic reports in other dolichocephalics
(Dyceet al; Beckman & Legendre). This observation may Regional nerve block is a convenient and easy way
prove useful in locating the infra-orbital nerve for the purpoge induce analgesia and few materials are required to perform
of desensitization of the areas the nerve supplies and alsoagional nerve blocks. In addition, the mental, infra-orbital
removal of the cheek teeth. The similarities in the verticaind mandibular nerves can be blocked alone or in
and horizontal diameters of the infraorbital foramen betwe@ombination to provide the needed analgesia to any region
the sexes may imply that the size of the nerve in both sexeshe oral cavity (Beckman & Legendre) and the maxilla-
is very similar or there exists no appreciable difference facial region.
the nerve size.

In conclusion, the results obtained from this study

Three mental foramina were observed on either sigeay find application in the area of comparative anatomy
(left and right sides) as previously reported by Beckman &nd pathology, archaeology, and will also come in useful in
Legendre and Dycet al, with the middle foramen being regions like the developing countries, or situations where
the largest and the most rostral being the smallest. Blockitite dental x-ray machines are not readily available in
of the mental nerve results in desensitization of the bonesterinary surgical cases.
teeth and soft tissue rostral to the second premolar on the
side infiltrated. The location of the mental nerve varies
slightly with the breed, size and species of the patient. THRCKNOWLEDGEMENTS
foramen is ideally located in the live animal with the aid of
dental radiography (Beckman & Legendre). In the NLD, the

middle foramen was situated in the region below the 1stand ~ The author gratefully acknowledges the technical
2nd premolars, consistently in both genders. assistance of Dr. O.K. Ekeolu, Mr. A.W. Ramoni and Mrs.

E.B. Adeyemo, all of the Department of Veterinary Anatomy,

The mandibular nerve block, also known as the infddniversity of Ibadan.
rior alveolar nerve block, can be achieved intra-orally and
extra-orally. Blocking this nerve affects the mandibular bone; — : —
teeth, soft tissue, and tongue on the infiltrated side (Beckm!é%‘ﬁlpo' 0. O. '”d'cf “_)Sl”ofac'a'lde' pe_rlr(? 'O_C?' ”t'g?”ar_‘o'd
& Legendre). Accessing this foramen and nerve requirdgP'cancias en anestesiologia oral y maxvotacial velerinaria de
. . . . . dol falat. J. Morphol., 32(2)738-743, 2014.
more skill and expertise relative to the infra-orbital and' 878 canina dolicoceta orphol., 32(2) ‘

mental nerves. Using the calculated distances of the fora-  rReSUMEN: Se ha observado un reciente aumento en el

men to the caydal border of the mandible, mental foramego de perros entrenados en los programas de terapia asistida con
base of mandible and the coronoid process (MFCB, MFMEnimales. Este estudio morfoldgico utiliza el perro local de Nigeria

MFMB, MFCP respectively) will aid accessibility of thiscomo prototipo dolicocéfalo para determinar los parametros
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rostrofaciales, de importancia clinica en la intervencion quirirgica Chaetophractus villosugDesmarest, 1804) (Dasypodidae)
y asistencia anestesioldgica oral en veterinaria. Se utilizaron 16 from northern Patagonia, Argentirgraz. J. Biol., 69(2B47-
craneos de perros de ambos sexos (siete machos y nueve hemb52, 2009.
bras). Se observo que las hembras tenian valores mas altos para la
mayoria de los pardmetros medidos. Una diferencNoelker, R. Puppy love can be therapeutic, td&MA,
estadisticamente significativa (P<0,05 ) so6lo se observd en un 274(24)1897-9, 1995.
pardmetro, la distancia entre el foramen mandibular y el margen
caudal de la mandibula, donde las hembras registraron el valor
mas alto. La longitud de la mandibula desde el punto del hueso
dental mas rostral, a la proyeccién caudal del proceso coronoides
mandibular mostrd una correlacién positiva para los parametr@srrespondence to:
de altura, ancho y longitud mandibular. Los resultados obtenidbs. Olumayowa O. Igado
pueden ser aplicados en anatomia veterinaria, asi como en clif@canparative Anatomy, Neuroscience and
para cirugia oral, maxilofacial y el uso de anestesia, especialmeBtevironmental Toxicology Unit,
en lugares o situaciones donde la radiografia dental no siemprepartment of Veterinary Anatomy
esté al alcance. University of Ibadan
NIGERIA

PALABRAS CLAVE: Perro local nigeriano; indice

rostrofacial; Anestesia regional; Craneo; Morfologia.
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