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ABSTRACT: Periodontal lesions were present in 26 of 107 feral pigs (Sus scrofa) that were shot
in southern Queensland. The severity of the lesions varied from gingivitis to extensive destruction

of the alveolus and its contents. Examination of slaughtered domestic pigs revealed a similar

prevalence of lesions (12 of 52). Only cheek teeth were affected, and molars were affected more
frequently than premolars. In both feral and domestic pigs, prevalence of periodontal disease

affecting bone increased with age. Although periodontal disease is recognized as a common and

often serious problem in many mammalian species, both domestic and wild, it has rarely been
recorded in the pig. It is considered that the most severe lesions would have interfered with
mastication but that the contribution of the disease to mortality of feral pigs in Australia is probably

not great.
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INTRODUCTION

Feral pigs (Sus scrofa), descended from

European and possibly Asian domestic pigs,

are numerous and widespread in Australia.

They number well over one million, the

greatest concentration being in Queens-

land and New South Wales, and cause con-

siderable damage to the pastoral and ag-

ricultural industries and to native flora and

fauna (Tisdell, 1982). Most of the pub-

lished information on the disease status of

feral pigs in Australia comes from surveys

that have been directed towards their po-

tential role in transmission of disease to

domestic livestock or humans. For exam-

ple, pigs have frequently been found to

have lesions due to mycobacteria (Corner

et al., 1981), and serological surveys have

shown antibodies to arboviruses (Doherty,

1972), brucellae (Norton and Thomas,

1976), leptospires and Coxiella burnetti

(Keast et al., 1963). Several parasitic in-

fections have also been recorded, includ-

ing sparganosis (Spirometra erinacei)

(Gordon et al., 1954), lice (Haematopinus

suis), ticks, sarcoptic mange (Sarcoptes

scabiei) and kidney worms (Ste phanurus

dentatus) (Pullar, 1950; Letts, 1964).

However, there are no published reports

of dental or periodontal disease. There-

fore, when we noticed apparently patho-

logical changes in the teeth or surrounding

bone of feral pigs’ skulls, we decided to

conduct a survey on the prevalence of these

changes. For comparative purposes we ex-

amined also the teeth of some domstic pigs,

since little information was available on

the dental health of these animals.

MATERIALS AND METHODS

Ninety-six heads of freshly killed pigs were

obtained from abattoirs. Seventy-six heads, se-
lected at random, were collected on a single day
from an abattoir which processed game meat;
these pigs were feral animals that had been shot
in the field in the area around Goondiwindi (300
km southwest of Brisbane; 28#{176}32’S, 150#{176}18’E)

and brought to Brisbane for processing. Twenty
heads of domestic pigs were collected, in groups

of four to six, on four different occasions from
two Brisbane abattoirs. On each occasion these
heads were taken from among the oldest animals
in the day’s kill. After an examination to assess

the stage of dentition and the condition of the
teeth and periodontal tissues, the heads were
trimmed of flesh and cleaned in 1% sodium per-
borate solution. The dried skulls and mandibles
were then re-examined for stage of dentition,

irregularities in wear or position of teeth, and
state of alveolar bone.

An additional 63 pigs’ heads were examined

after being cleaned and dried only, and not
while fleshed. Of these, 32 were from domestic

pigs slaughtered at a Brisbane abattoir and 31
were collected in a Toowoomba abattoir from
feral animals which had been shot in the regions
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of Goondiwindi or Mount Morgan (500 km
northwest of Brisbane; 23#{176}23’S, 150#{176}30’E). All
these heads were selected at random.

Ages of all animals were estimated from the

dried skulls according to the stages of tooth
eruption and replacement, using the method of
Matschke (1967) for feral pigs and of St. Clair

(1975) for domestic pigs. Differences in the age
categories used in Table 2 occur because do-
mestic pigs show earlier eruption of teeth, par-
ticularly of the third molars, than do feral pigs
(Matschke, 1967).

Lesions were scored, according to severity, on

a scale from one to three. A grading of one,
which could only be assigned in the case of the
96 fresh heads, meant that lesions were confined

to the soft tissues: local or generalized gingivitis
characterised by discoloration and swelling,
recession of the gingiva, and/or formation of

pockets beside or between teeth. Reddening of
the gums without other alteration was not classed

as disease. Grades two and three included
changes in bone, as judged from the cleaned
skulls and mandibles. Recession of alveolar crests,
with or without mild localized exostosis, was

classed as a Grade two change (Figs. 2, 3) while
Grade three applied to the more severe changes
involving distortion or destruction of alveoli with

exposure of tooth roots or loss of teeth (Figs. 2,
4). The presence of supragingival plaque or tar-
tar, or the impaction of fiber between teeth,
without other alteration, were not recorded as

pathological changes; neither were the bony
changes and gingival inflammation associated
with eruption of teeth.

For comparison of the prevalence of disease
in different ages and populations of pigs or at
different sites along the jaws, each head or site
was assigned a grading equal to that of its most

severe lesion. The chi-square test was used to

test significance of differences.

RESULTS

Periodontal lesions were observed in

many of the heads: 26 of 107 feral pigs

(24%) and 12 of 52 domestic pigs (23%).

In feral pigs, most of the lesions involved

bone, with 14% of animals having Grade

two lesions and 8% Grade three, whereas

in domestic pigs these figures were 8% and

6%, respectively. All the lesions involved

cheek teeth; the incisors and canine teeth

appeared normal.

Table 1 shows the distribution and se-

verity of the lesions according to their site

in the jaw, counting the most severe lesion

per animal at each site. Overall, the most

common site for bony changes was the first

molar. However, not all animals had

erupted second and third molars. When

this was taken into account there was no

significant difference between the three

molars in prevalence of bony lesions, but

the molars were affected significantly more

frequently than the premolars (P < 0.01).

A similar distribution was seen if lesions

in each jaw were counted separately in-

stead of counting only the most severe le-

sion per animal. There was no difference

in distribution between upper and lower

jaws. The first molar was the tooth that

most frequently showed signs of wear (Fig.

1). In many cases of Grade three lesions

the firstmolar was broken, the crown hav-

ing been worn away and the roots under-

mined (Fig. 2). In one such case there was

enlargement of the body of the mandible

at the level of the affected tooth. The cav-

ities formed by erosion around the roots

were usually packed with plant fiber and

debris (Fig. 4). The most common site for

accumulation of fiber was between the last

premolar and the first molar. This was not

invariably accompanied by pathological

changes; however, in many cases the in-

flammation and recession had occurred

around teeth which bore plaque or tartar,

and periodontal pockets were typically

filled with bacterial plaque, with or with-

out food debris.

Table 2 shows the age distribution of

the two groups of pigs, feral and domestic,

and the prevalence of the various grades

of periodontal lesions in the different age

groups. The two groups of domestic pigs

differed in their age distribution: all of

those from which only dried heads were

examined were under 12 mo old, whereas

19 of the 20 from which fresh heads were

collected were older than 12 mo. Both

groups of feral pigs included a wide dis-

tribution of ages. The prevalence of bony

changes (Grades two and three) increased

with age for both feral and domestic pigs,

and the differences between the three age

classes were significant (P < 0.001) for the
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TxIII.h.; 1. Prevalence of periodontal lesions at different sites in feral and domestic pigs.

\lost se-se-re-
lesion’

.

\timnher e)f pigs

es�imoitieeP’

Percentage of an imals with Iesions at ea ch site’

Premolars Molars

1 2 3 4 1 2 :3

Feral

(;rade one

Grade tsvo

Graole three

76 (60, 13)

107 (85, 19)

107 (85, 19)

1

6

2

0

7

2

1

6

3

4

9

4

3

12

8

0

12

5

0

5

5
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Grade one

Grade two

(;rade three

20(19,8)

52 (19, 8)

52 (19, 8)

5

4

0

20

6

0

30

4

2

20

6

2

10

10

6

16

16

16

13

25

13

Total

Grade one

(;rade tsvo

Grade three

96 (79, 21)

159 (104, 27)

159 (104, 27)

2

5

1

4

6

1

7

5

3

7

8

3

4

11

8

4

13

7

5

11

7

- Graded h� seserit� , nice to thrt-e; st-c’ text for details. Note that not all pigs were examined for soft tissue lesions (Grade one).

\eitnlx-rs in I)are-mtlest-s represent mieimnbers oI pigs with erupted second and third molars. respectively; percentages affected

are e.’ak’eilate’d fromn these figure-s.

See’ te’�t for de’scriI)Iieoi of site’ of collection; Premolar 1 “ imidicates first premolar, etc.

two groups of pigs combined (Table 2).

There were no significant differences (P>

0.05) between feral and domestic pigs in

prevalence of bony lesions; nor were there

differences in prevalence between the two

separately collected groups of feral pigs.

Because soft tissue damage had not been

assessed in the younger group of domestic

pigs, prevalence of Grade one lesions was

considered separately: in animals >12 mo

old, prevalence of Grade one lesions was

higher in domestic than in feral pigs, but

significance could not be tested due to the

small sample sizes.

DISCUSSION

Inflammatory and degenerative diseases

of the periodontal tissues are common in

domestic (Harvey, 1985) and in captive

wild mammals (Colver, 1936; Robinson,

1979; Amand and Tinkelman, 1985).

Among free-living wild animals severe

periodontal disease has been reported sev-

eral times in primates (Colyer, 1936; Rob-

inson, 1979), in marsupials of the family

Macropodidae (Arundel et al., 1977; Hor-

ton and Samuel, 1978) and perhaps most

frequently in ruminants including Cervi-

dae (Wobeser et al., 1975; Allen, 1979;

Doerr and Dieterich, 1979) and Bovidae

(Glaze et al., 1982; Vigal and Machordom,

1987). It has been reported also in feral

ruminants, including reindeer (Rangifer

tarandus) from South Georgia Island

(Leader-Williams, 1982), and goats (Ca p-

ra hircus) (Rudge, 1970), chamois (Rupi-

capra rupicapra) and several species of deer

(Pekelharing, 1974) from New Zealand.

However, an animal in which periodontal

disease has seldom been recorded is the

pig. Colyer (1936), in his comprehensive

survey of dental abnormalities in animals,

found few cases of disease in the Suidae

of which only one, in a domestic pig, in-

volved the periodontal tissues. Anthony

(1950) considered domestic pigs to be “re-

markably free” from dental diseases.

Therefore, it was a surprise to find peri-

odontal lesions in over 20% of the pigs we

examined, both feral and domestic. It was

surprising also to find so little difference

between the two groups of pigs, since their

diets had probably been very different.

Most domestic pigs in Queensland are fed

commercially prepared feeds, whereas

feral pigs eat a varied diet including roots,
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Fi;tiws 1-4. A worn first molar in a 18- to 20-mo-old domestic pig with no evidence of periodontal

disease. 2. Periodontal disease affecting the entire upper rosy of cheek teeth in a 20-mo-old domestic pig.

The first and second premolars show Grade two lesions and all other teeth have Grade three lesions. The

cmxvii of the first molar has beemi xvorn away. 3. Grade two lesions and some accumulation of fiber between
the first amid second molars of a 18- to 20-mo-old feral pig. 4. Grade three lesions at the first molar with
extensive fiber accumulation in a 14- to 18-mo-old feral pig.

herbs, grasses and grain, invertebrates,

small vertebrates and carrion (Tisdell,

1982). Man� authors have referred to a

higher prevalence of periodontal disease

in captive than in wild animals, attributing

this to the differing nature of the diets

(Colver, 1936; Amand and Tinkelman,

1985). Early workers believed that the dis-

ease was initiated by mechanical damage

due to sharp or harsh foods (Colver, 1936).

More recent work, conducted mainly in

primates, (logs and rodents, has suggested

that periodontal (liseaSe is caused by the

accumulation of l)acterial plaque on the

teeth provoking destructive responses in

adjacent tissues (Page and Schroeder,

1982). Lodging of food under the gingiva,

while it max’ exacerbate the disease, is seen

as secondary to the formation of gingival

pockets, and harsh food max’ help to pro-

tect against the disease by its abrasive’ ac-

tion and by stimulating vigorous chewing

(Amand and Tinkelman, 1985). Therefore,

it might have been expected that a more

varied and coarser diet in feral pigs would

be conducive to greater periodontal health

than that of domestic pigs, yet the only

difference we found between the two

groups was in prevalence of soft tissue le-

sions. Even here, the difference may not

have been as great as it seemed; because

feral pigs were slaughtered in the field and

transported to Brisbane, post mortem

changes sometimes made it more difficult

to detect gingival lesions in these than in

domestic pigs. The first molar, which is

the first of the permanent cheek teeth to

erupt, showed the most frequent and se-

vere signs of wear. In a few cases involving

both feral and domestic pigs, this tooth was
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worn down to expose the pulp cavity and

it seemed possible that infection entering

by this route had initiated destruction of

the alveolus and its contents. Again, it was

surprising that evidence of wear was no

greater in feral than in domestic pigs.

It is uncertain whether the Grade one

or Grade two lesions caused the animals

significant discomfort. The disease in hu-

man beings generally progresses with time

unless treated; thus prevalence of severe

disease increases with age (Page and

Schroeder, 1982). Such a correlation with

age was found in our study, and has been

observed also in several species of wild ru-

minants (Allen, 1979; Doerr and Dieterich,

1979; Glaze et al., 1982; Vigal and Ma-

chordom, 1987). Most domestic pigs are

slaughtered when young, which may ex-

plain their apparent freedom from peri-

odontal problems. Grade three lesions may

have caused considerable pain during mas-

tication. Several animals had such lesions

in all four jaws, probably interfering to

some extent with their feeding. Whether

this affects the animals’ nutritional status

would depend on the type and quantity

of food available. Feral pigs were eviscer-

ated in the field and thus it was not possible

to examine the stomach contents. The

presence of mandibular lesions in feral

reindeer was correlated with debility and

death, and Leader-Williams (1982) con-

sidered that the disease could be a signif-

icant factor in mortality of these popula-

tions. However, it is possible that such

lesions have less effect on mastication in

an omnivore than in a grazing animal.

None of the lesions we found were suffi-

ciently extensive to have caused illness or

death other than by their effect on mas-

tication. In some species, periodontal le-

sions are important because they often pro-

gress to extensive and destructive infections

of the jaws and head, rapidly leading to

death; the organism most frequently im-

plicated is Fusobacteriu m necrophorum.

Such disease is particularly common in

macropodid marsupials (Arundel et al.,

TABLE 2. Age distribution of periodontal lesions in

feral and domestic pigs.

Age- class

,

1 otal

sample’

F

each

revalence e�f

disease grade’

1 2 :3

Feral pigs

<l2mo

12-22 mo

>22 mo

22(16)

66 (47)

19 (13)

6

4

0

0 0

14 :3

26 :37

Total 107 (76) 4 13 8

Domestic pigs

<l2mo

12-22 mo

>22 mo

3-3(1)

11(11)

8 (8)

0

27

25

0 0

9 0

38 :38

Total 52 (20) 25 8 6

Note that in some cases sample sizes for Grade one were’

smalle-r than (lie’ total sample- and these are- gis’e-mi in paremi-

theses.

Disease graded Ia severits I mom tine- to three. See text fe)r

details.

1977; Horton and Samuel, 1978), and has

been observed often in wild cervids (Wob-
eser et al., 1975). Colyer (1936) reported

one case of infection, with fistulation, of

the body of the mandible of a domestic

pig and Anthony (1950) stated that deep-

seated abscesses could occur. However, it

appears that such extensive lesions are rare.

Primary factors affecting mortality in

feral pigs in Australia are the dingo (Canis

familiaris dingo), drought and man

(Woodall, 1983). Based on present evi-

dence, disease seems to be only a minor

factor, since Australia is free of most of

the great scourges of hoofed mammals. Our

findings do not indicate that periodontal

disease is a major factor in mortality.

Nevertheless, since the disease appears to

progress with age, the pig that escapes pre-

dation may well succumb eventually to the

debilitating effects of failing dental health.
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