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Abstract

Background: Dental pathologies are noticeable alterations or deviations from normal dental architecture and can be influenced by genetic or environmental factors.
This present study aimed to identify and report the dental pathologies in the Nigerian local pig.

Materials and methods: The cleaned skulls of 47 local pigs, aged between 3-51 months were assessed for observable dental abnormalities such as missing teeth,
fractured teeth, persistent deciduous teeth, dental caries, dental calculus, and tooth rotation.

Results: The study revealed that 98% of the skulls had dental attrition while 96% had stained teeth. About 66% had a least a missing tooth while 78% of adult skulls
had at least one persistent deciduous tooth. Fractured tooth, dental calculus, dental caries, and tooth rotation were observed in 46.8%, 74.4%, 34% and 21.3%, respectively.
The most common persistent deciduous tooth was the second maxillary incisor, whereas the most commonly missed tooth was the first mandibular premolar, which
was bilateral in 75% of affected skulls. Dental calculus was not observed on skulls below 6 months, while the incisor tooth was the most affected tooth by dental attrition.

Conclusions: The Nigerian local pig, like other breeds, is susceptible to and has dental pathologies. The data obtained from this study will be beneficial to farmers,
as early detection of dental abnormalities will promote productivity and reduces economic losses in pig husbandry. It will also be useful to researchers, especially those
using pigs in Nigeria as a model for translation research and comparative dental studies.

Abbreviations phonation and the protection of support organs. Species
variations however exist, depending on the type of food each
NLP: Nigerian Local pig; UI-ACUREC: the University of species feeds on [5,6].
Ibadan-Animal Care and Use of Research Ethics Committee;
Spp: Species Dental pathologies are described as noticeable alterations
or deviations from normal dental architecture, which occur
Introduction during the development of dental structures. In animals, they

have been attributed to domestication, as certain anomalies
seem to present higher frequencies in domestic species than
in their wild counterparts because of artificial selection,
inbreeding, and general shortening of the skull [7-11].

Teeth are hard, whitish structures in the oral cavities of
vertebrates and represent the modification of bony dermal
plates found in ancestral fish [1,2]. They are made up of tissues
of varying density and hardness, including enamel, dentin,

and cementum, which surround a pulp cavity containing Developmental disorders can be genetically or
neurovascular bundles [3,4]. Mammalian teeth are important environmentally induced, resulting in alterations in the
masticatory organs. In higher animals, they participate in number, size, shape, or structure of affected teeth [12]. However,
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it may be difficult to ascertain what is responsible for specific
anomalies, as it is believed that these conditions develop over
a period of time [7]. Congenital disorders like polyodontia,
hypodontia, and malocclusion can cause abnormal attrition,
leading to dental diseases like caries and periodontitis, due to
the impaction of fibers between teeth [13]. These diseases have
been associated with disease-causing bacteria.

Pigs are omnivores, possessing diphyodont, heterodont,
and brachydont dentition, except the male canine teeth (tusks),
which are aradicular, hypsodont, and elodont in nature [14].
The porcine deciduous dental formula is 2(i 3/3, ¢ 1/1, p 3/3),
while the permanent dental formula is 2(I 3/3, C 1/1, P 4/4, M
3/3) [14-16].

Pigs are regarded as suitable research models in biomedical
and pharmacological studies due to their morpho-physiological
similarities with humans, and the ease of accessing disease
models [14,17-18]. Pig models, which are often genetically-
engineered breeds of pigs and can mimic human disease
conditions, have been used to investigate regenerative
processes following periodontal stem cell application [19],
dental implants [20], and regrowth of teeth and jawbones [21].
In addition, pigs have diphyodont dentition, making them
excellent models for studying teeth replacement [22].

The Nigerian local pigs (NLP) or the West African Dwarf
pigs are considered to be domesticated indigenous pigs because
they are usually found living within communities inhabited
by humans, raised semi-intensively. They are small-bodied
pigs with short foreheads, straight tails, elongated snouts,
and medium-sized, semi-erect ears. They have narrow body
conformation with relatively long legs and slightly inclined
rumps. They have predominantly black coats, with others
being brown, white, and black or patchy and spotted [23,24]

Although several studies have attempted to describe dental
pathologies in the wild and domestic pigs [7-10,13,14,25],
there appears to be a dearth of information on the dental
pathologies in the NLP. This study aimed to record and report
the prevalence of dental pathologies in the NLP (Sus scrofa), in
an ongoing effort to provide baseline information on this breed
of pigs.

Materials and methods

Forty-seven pig heads (21 males, 26 females) were obtained
based on parameters of apparent good health and absence of
cranial deformities. The pigs were used in a previous study
(ethical approval: UI-ACUREC/20/009). They were grouped by
sex and age (below 6 months, 6-15 months, and 24-51 months).
Pigs below 6 months of age had predominantly deciduous
dentition, those between 6 and 15 months were characterized
by the presence of both deciduous and permanent dentition,
a condition called “mixed dentition”, while pigs between 24
and 51 months were regarded as adults, having predominantly,
permanent dentition. The age of each animal was obtained
from available birth records and varied between 3 and 51
months. The severed heads were prepared using a modification
of the hot water maceration technique described by [26] and

the mandibles separated from the skull (cranium) so that
a complete view of the dental profile could be assessed. A
systematic assessment of the dental abnormalities in the upper
and lower jaws was done. The teeth were examined in detail
and the lesions present were recorded. Pictures of the skulls
were taken with a Nikon COOLPIX L320® (16.1 Megapixels)
digital camera. Prevalence was calculated as the percentage
occurrence of an abnormality per animal amongst the total
number of animals observed. All observed dental pathologies
were recorded and presented.

Results

The results showed that dental pathologies were present
in all the examined skulls, with at least one type of dental
pathology being present in each skull. All observed dental
pathologies were presented in Table 1, prevalence and sex
distribution of mandibular and maxillary dental abnormalities
were presented in charts (Figures 1-5) while pictorial evidence
was stated in Figures 6-11.

Dental attrition

Overall, attrition was present in 97.9% (46/47) of examined
skulls. Attrition was observed in 100% (46/46) of the mandibles
and 95.7% (44/46) of the maxillae. It was observed in 13%
(6/46) of skulls less than 6 months, 34.8% (16/46) of skulls
between 6-18 months, and 52.2% (24/46) of skulls between
24-51 months. A total of 267 teeth showed signs of attrition:
incisor teeth (84), canine teeth (56), premolar teeth (72), and
molar teeth (55), with the premolar teeth and the first molar
tooth showing more severe lesions.

Dental calculus

Calculus was observed in the teeth of 74.4% (35/47) of the
examined skull but was not apparent in the teeth of the skulls
of pigs less than 6 months of age. The incidence of the calculus
was higher in females (60%, 21/35), than males (40%, 14/35)
and higher in the mandible (91%), compared to the maxillae
(89%). Moderate and severe cases of calculus were observed in
adult skulls (>27 months), with the premolar teeth being mostly
affected. These tightly adhering hard deposits were found on
the crowns of the teeth, coronal to the gingiva margins.

Fractured tooth

Tooth fracture was observed in 46.8% (22/47) of the
examined skulls (12 females, 10 males). Fractured teeth were
observed on the mandibles and maxillae (n=16, respectively). A
total of 77 teeth had evidence of fracture, across all age groups
(19 deciduous, 58 permanent). Teeth affected included incisor
teeth (6), canine teeth (14), premolar teeth (42), and molar
teeth (6).

Stains

Stains were evident in 95.7% (45/47) of the skulls examined
(24 females and 21 males). Two adult female skulls did not
show any observable sign of tooth staining. All categories of
teeth showed varying degrees of staining across all age groups.
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Table 1: Age-related distribution of dental pathologies found on the skulls of the Nigerian local pig.

< 6 months (n=7)

1 4 6

Attrition 2
Mandible 2 4 6
Maxilla 1 3 4
2 Dental Calculus 0 0 0
Mandible
Maxilla
3 Fractured Tooth 2 1 3
Mandible 1 1 2
Maxilla 1 1 2
4 Stains 2 5 7
Mandible 2 5 7
Maxilla 2 5 7
5 Dental Caries 0 0 0
Mandible
Maxilla
6 Tooth Rotation 0 0 0
Mandible
Maxilla
7 Persistent Teeth 0 0 0
Mandible
Maxilla
8 Missing Teeth 0 0 0
Mandible
Maxilla

Dental caries

Dental caries were observed in 34% of the skulls (16/47),
affecting 34 teeth in total. The fourth premolar was the most
dominant tooth type affected by caries (n=24), followed by
the third premolar (n=4), first molar (n=3), second premolar
(n=2), and the first premolar tooth (n=1) respectively. Dental
caries were observed in only two tooth types; premolar teeth
(n=31) and molar teeth (n=3).

Tooth rotation

Tooth rotation was observed in 21.3% (10/47) of all
examined teeth in the skulls. It was more common on the
maxillae (n=8), in comparison to the mandibular counterparts
(n=3). All rotations observed involved all the premolar teeth
(P1=3, P2=4, P3=2, P4=2, respectively). Rotation was unilateral
in all affected skulls, and the rotation angle varied but not
more than 45°.

Persistent deciduous teeth

Persistent (retained) deciduous teeth were found in 21 of
23 adult skulls examined (91.3%: 9 males, 12 females). All the
affected skulls had retained incisor teeth, which were bilateral
in 81% of the affected skulls (17/21) and were located rostral to

24- 51 Months (n=24)

6- 18 Months (n=16)

B I B B e
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9
9 7 16 10 14 24
9 7 16 10 14 24
4 7 11 10 14 24
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2 2 4 3 7 10
4 3 7 2 5 7
9 7 16 10 12 22
9 7 16 9 12 21
9 6 15 10 12 22
0 0 0 4 12 16
0 1 4
4 11 15
0 1 1 3 6 9
0 1 2 3
1 1 3 4 7
1 2 3 9 11 20
1 1 2 7 7 14
0 1 1 6 8 14
6 4 10 8 13 21
6 4 10 3 13 16
0 0 0 5 0 5
Missing Teeth Dental

66%(31/47) Attrition

98% (46/47)

Retained Teeth
49%(23/47)

Tooth Rotation
21% (10/47) Dental
Calculus

0,
Dental Caries 74% (35/47)

34%(16/47)

Fractured
Stains Tooth 47%

96% (45/47) (22/47)

Figure 1: Chart showing the total number (n) of affected skulls and prevalence (%)

of different dental abnormalities in the skulls of NLPs.

the permanent incisors (on the labial aspect). The deciduous
second incisor was the most commonly retained tooth (n=25),
while the first and third incisor teeth had 3 retained teeth each.

Missing teeth

A total of 66% of pig skulls (31/47) had at least a missing
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tooth, out of which 90.3% (28/31) had missing first premolar
teeth, while only 9.7% (3/21) had missing third incisor teeth.
The absence of mandibular first premolar tooth was more
common in the females (100%, 17/17) while missing maxillary
first premolar tooth was observed only in the males. Bilaterally
missing first mandibular premolar teeth were observed in
75% (21/28) of examined skulls (6 males, 15 females), while
25% (7/28) had unilaterally missed first premolar teeth
on the mandible and maxillae. Missing third incisor teeth
were observed in 3 skulls; 66.7% (2/3) had no teeth alveoli
(congenital absence) (1 bilateral, 1 unilateral) while 33.3% (1/3)
was due to tooth loss.
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Figure 3: Age distribution of dental pathologies in the skulls of NLPs.
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Figure 4: Sex distribution of dental attrition, dental calculus, fractured tooth and

dental stains in the skulls of NLPs.
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Figure 6: A: Mandible of a boar showing persistent deciduous second incisor
teeth (arrows). Note the lingual (caudal) displacement and misalignment of the
permanent incisors, relative to the first incisor teeth. Fig. 6B: Whole skull of an adult
sow showing persistent maxillary second incisor tooth (arrow). Note the lingual
(caudal) displacement of the second incisor tooth.

Figure 7: Maxilla of a four-year-old male NLP. Red arrow shows evidence of caries
on the first molar tooth while black arrow shows a missing first premolar tooth due
to tooth loss.

Figure 8: The maxilla of a four-year-old boar. Black arrows show bilaterally missing
incisor teeth, due to absence of teeth alveoli, while blue arrows show attrition of the
first molar teeth.
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Figure 9: The mandible of an adult female NLP shows calculi (plague deposits) on
the third and fourth premolars (black arrows) and attrition on the first molar (red
arrow).

Figure 10: The mandibles of two adult NLPs. Note the presence of the first premolar
in A (red arrow) and a diastema indicating the position of the missing first premolar
in B (black arrow).

Figure 11: A: Fracture lines on third maxillary premolar tooth (red arrows) and

the first and second maxillary molar teeth (yellow arrows). B: Mandible of a sow
showing an anti-clockwise rotation of the fourth premolar tooth.

Discussion

We have been able to identify and describe some dental
pathologies in the teeth of the NLPs. Dental attrition was
observed to be the most common dental pathology present in
the skulls of the NLP. Dental attrition is caused by tooth-to-
tooth contact or grinding of opposing teeth (bruxism), which
leads to the formation of wear facets on the original enamel
structure [27]. It can affect both deciduous and permanent teeth
and the wear pattern of affected teeth is probably determined
by the animal species and a combination of anatomical and
functional characteristics of individual teeth [13,28]. The high
prevalence of dental attrition observed in this study, affecting

both deciduous and permanent teeth, was similar to what was
reported in Swedish wild boars [13] and Finnish commercial
sows [29]. In our study, the first molar tooth appeared to
be the most severely affected, similar to what had been
documented [13,30]. The first molars are the first permanent
teeth to erupt, thus exposing them to attrition, over a longer
period, when compared to other teeth. This may be responsible
for the severity of attrition of the molar teeth found in this
study. Conversely, the prevalence of attrition was higher in the
incisor teeth, when compared to other teeth types [31] posited
that this might be due to the thickness of the enamel on the
incisors and the high rate of retention of the incisors in old
people. Furthermore, since incisor teeth (especially the third)
are also among the first deciduous and permanent teeth to
erupt in pigs, they are often subjected to attrition over a long
period [32]. Suggested that molar teeth wear was associated
with aging, while incisor teeth wear could be due to some
indoor factors such as bar biting or other abrasive actions. This
is especially so because of the rostral positions of incisor teeth
on the jaws. In affected animals, progressive tooth wear may
lead to pulpitis and subsequent periodontitis which results in
oral pain, dysfunction, and tooth loss [13,29].

Dental caries is a discolored and demineralized area on teeth
surfaces that affects the enamel and dentin, and may ultimately
affect the pulp and periodontal tissues. The demineralization
is caused by organic acids produced by cariogenic bacteria in
dental plaques, through the anaerobic metabolism of dietary
carbohydrates [13,33]. If left unchecked, the process leads to
the formation of the tooth cavity, which can lead to bacterial
infection of the pulp and result in severe discomfort [13].
Although the development of dental caries is influenced by the
diet, the susceptibility of the tooth, the bacterial profile, the
quantity and quality of the saliva, and the availability of dietary
carbohydrates for bacterial fermentation, may influence an
animal’s susceptibility to the condition [13,33]. In this present
study, a 34% prevalence was higher than the 2% reported in
wild pigs [7], the 11% reported in Swedish wild boar [13], and
the 5% reported in Swedish commercial pigs [25]. The cause
of this high prevalence may be a genetic susceptibility of NLP
to the disease and possibly, the effect of their diet. Although
dental caries were not observed in piglet skulls in this study,
the condition has been reported in piglets [16]. Observed that
many piglets had discolored teeth at birth and developed dental
caries afterward. This could relate to prenatal conditions, as
dental caries development within weeks of birth shows that
in-utero deposition of enamel was insufficient. Since enamel
is laid over dentin for protection against environmental and
nutritional insults during tooth formation, defects in this
tissue are permanent and can greatly reduce the integrity and
longevity of the tooth, which ultimately results in sub-optimal
growth [16,34].

Dental calculus, a hard calcified plaque was observed in
74% of the skulls used for this study. This is higher than the
11% reported in commercial Swedish sows [25] and 40% in
Swedish wild pigs [13]. These hard deposits were formed and
found above the crowns of affected teeth, coronal to the gingiva
margin (supragingival calculi). Calculus distribution differs
across individuals, teeth, and surfaces [35]. In humans, the
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level and location of calculi formation are population-specific
and are affected by oral hygiene habits, access to professional
oral care, diet, age, frequency of cleaning, and the use of
medication [36]. Dental calculus accumulation is reported to
increase with the age of the animal [37]. This was evident in
our study, where the teeth of older skulls had more deposits
while very young skulls had none. Moderate and severe calculi
were more prominent on the premolar teeth in older animals,
similar to the report in Swedish wild pigs, where 93% of
severely affected teeth were the premolars [13]. This suggests
that calculus formation is progressive and infrequent use of
teeth may encourage the formation of plaques and subsequent
calculi.

Teeth are typically composed of several colors and a
gradation of colors occurs in a particular tooth from its gingival
margin to the incisal third of the tooth. The gingival margin is
usually darker in appearance because of the closeness of the
dentin below the enamel. In most cases, canine teeth are usually
darker than central and lateral incisors [38,39]. These color
variations may also be related to the thickness and translucency
of enamel and dentin [40]. Teeth become darker as individual
ages, probably due to the laying down of secondary and tertiary
dentin, incorporation of extrinsic stains, and gradual enamel
wear allowing a greater influence on the color of the underlying
dentin [38,39]. In humans, dental staining is classified as being
intrinsic, extrinsic, or “internalized discoloration”, depending
on its depth of penetration within the tooth [34,38]. Intrinsic
discoloration involves the deposition of chromogenic or
hematological agents into the enamel or dentin matrix during
development, illness, or trauma, while extrinsic stains develop
when chromogenic agents, metal salts, or cationic antiseptics
accumulate within the dental pellicle or the dental plaque. They
become visible only after the eruption of the tooth. Internalized
discoloration, however, refers to the changes in normal tooth
color due to dental caries, tooth wears and gingival recession,
cracks, and restorative materials [34,38-40]. The stains
observed on the teeth of the skulls used for this study could be
due to any of the aforementioned classifications.

Tooth fracture (cracked tooth) is a break in the enamel,
dentin, or cementum of an affected tooth. It is a problem of
increasing clinical significance, with many predisposing
factors [41]. Fractures were observed in 47% of the examined
skulls which was higher than the 8% reported in Swedish
wild pigs [13], the 22% in domestic pigs [14], the 41%
reported in Swedish commercial sows [25], and the 25% in
Finnish commercial sows [29]. Although fractures have been
categorized, based on type, location, and nature of the fracture,
as either complete or incomplete [42], the fractures observed
in this study were not classified. Unlike what was reported in
Swedish wild boars and Swedish commercial sows respectively,
where the incisor teeth were the most commonly fractured
[13,25], our study revealed that the premolar teeth were the
most affected (55%), while the incisor and molar teeth were
the least affected (8%, respectively). In pigs, morphological
and anatomical attributes of the teeth, diet, and behavioral
routines (fighting, bar biting, and other aggressive traits) may
incline certain teeth to fractures or cracks [13]. Dental caries

have also been implicated as a predisposing factor for tooth
fracture [43]. The 34% prevalence of dental caries observed
in this study could also be responsible for the observed dental
fractures. Our study showed that the frequency of fractures
increased with age implying that permanent dentition could be
more commonly affected compared to the deciduous dentition.
The possibility of root fractures, secondary to dental fractures
should also be considered as an outcome [13].

Tooth rotation, the displacement of a tooth from its normal
alignment on the dental arcade, appears to be connected with
overcrowding of teeth in the jaws due to genetic factors such
as skull size and length, or to severe undernutrition, leading
to malocclusion and misalignment of teeth on the mandible
and the maxilla [7,10]. In our study, 21% of the examined
skulls showed evidence of rotation, higher than the 10%
and 13% reported in wild pigs, and the 13% reported in bush
pigs (Potamochoerus spp) [7]. It was also higher than the 20%
reported in wild boars and 10% in domestic pigs [8]. Our
study also showed that rotation was more common on the
maxillae and affected only the premolar teeth. This is similar
to what has been reported [7,8]. Since there was no evidence of
overcrowding of teeth on the jaws of our study samples, teeth
rotation could be due to a shortening of the jaws or due to the
relative sizes of the teeth on the jaws. This may ultimately
result in abnormal attrition of affected teeth.

A persistent deciduous tooth is retained on the dental
arcade beyond the time of its root resorption and eventual
exfoliation. Deciduous tooth roots undergo gradual resorption
as the eruption of the succeeding permanent tooth is initiated.
It can also occur in the absence of the underlying permanent
tooth [44,45]. Developmental absence of a permanent
successor, impaction, abnormal position, and late eruption
of successor’s teeth are some of the causes of teeth retention
[45,46]. In our study, persistent deciduous incisor tooth was
observed in 78% of the adult skulls examined, being higher in
females. Bilateral symmetry of persistent deciduous tooth was
present in 74% of the skulls and the second deciduous incisor
tooth was the most commonly retained. This observation is
similar to what was reported in commercial sows, with 15%
of them having persistent deciduous incisor teeth [32]. A
similar observation was made by [14], where 43% of the pigs
examined had persistent deciduous teeth; the second maxillary
incisor tooth was the most affected. Therefore, based on the
previously published eruption dates in pigs [47], the deciduous
teeth noted in our study would be “persistent”. The presence
of retained deciduous teeth is regarded as a consequence of the
failure of eruption, rather than its cause. In humans, persistent
deciduous teeth have been reported to lead to some clinical
problems including periodontitis, profound caries, aesthetic
and phonetic problems, and ankylosis [46]. It may result in
overcrowding, malocclusion and misalignment, irregular tooth
wear, caries, and ultimately, periodontal disease, causing pain
and discomfort to affected animals.

Hypodontia generally refers to the absence of one or more
teeth, either in deciduous or permanent dentition, due to a
developmental anomaly or loss by extraction. It is considered
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to be the most common craniofacial malformation in humans,
occurring as part of a sporadic finding, as part of a genetic
syndrome, or as part of a non-syndromic condition [48-50].
Hypodontia may be classified as “true” hypodontia (congenital
absence) or ‘“false” hypodontia (tooth loss by periodontitis
or other causes) [13]. Possible aetiologies for “missing” teeth
include congenital absence, (hypodontia or oligodontia),
previous exfoliation resulting in a loss, and fracture below
the gingival margin [51]. Missing teeth are more common in
the permanent dentition than in the deciduous dentition and
may not be evident in young, growing animals, since they
only possess deciduous dentition [50]. It becomes noticeable
in adults when they should have been replaced with a
permanent adult dentition. However, when a deciduous tooth
is congenitally missing, its permanent successor is likely to be
missing too [12,49,50]. In this study, 66% of examined skulls
missed at least a tooth. Of this, 90% had missing first premolar
teeth and 10% had missing third incisor teeth. This 66%
prevalence is similar to what was reported in Swedish wild pigs
[13], where the absence of teeth was the most common dental
anomaly, occurring in 69% of the examined skulls, especially
the mandibular first premolar. In a study of 58 commercial
sows, 59% of the sows missed at least one tooth, with 50%
of the missing teeth being premolars [25]. Another study on
the skulls of wild and domestic pigs reported that oligodontia
was the most common anomaly, occurring in 23% of wild and
50% of domestic pigs. Loss of the first lower premolar tooth
occurred in 22 of the affected skulls [7,8]. however, reported a
prevalence of 42% for missing maxillary third incisor teeth in
one of the study samples.

Although no radiographic examinations were conducted on
our study skulls, several reports of the incidence of missing
first mandibular premolar teeth in wild and domestic pigs
corroborate our report. Its position is highly variable and
its pattern of eruption and relative isolation in the dental
arcades may contribute to its frequency of being missing [8].
A widespread absence of the first mandibular premolar tooth
could imply that it serves no masticatory function in adult
life while the missing maxillary first premolar and third
incisor teeth could be attributed to tooth loss secondary to
periodontitis.

In conclusion, it has been established that NLPs are
susceptible to and have dental pathologies. The current
study described the presence and distribution of some dental
pathologies. The study revealed that these dental pathologies
affected all age groups, with the older skulls having the highest
prevalence. These abnormalities were also observed to be more
common in the female skulls. The data obtained from this study
will be particularly important to pig farmers as a reference,
as early detection of dental abnormalities can help promote
productivity and reduces economic losses in pig husbandry. It
is therefore important to know the types of dental disorders
that affect pigs, the susceptible age groups, the frequency of
occurrence, and the predisposing factors. Data obtained will
also be useful to researchers, especially those using pigs in
Nigeria as a model for translation research and comparative
dental studies.
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