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Abstract
Knowledge on dental disorders in commercial sows is limited although such conditions may have important animal
welfare implications. In a pilot study, the dental and periodontal health of 58 sows (Landrace*Yorkshire-crosses) from
8 Swedish commercial pig herds, slaughtered at one abattoir, were investigated. The oral cavity was inspected and
abnormalities were recorded on a dental chart modified for pigs. Dental abnormalities, absence of teeth, supernumer‑
ary teeth, tooth fractures, signs of caries, and malalignment were recorded. The study revealed that 19% of the sows
had supernumerary teeth and 59% of the sows missed at least one tooth. Periodontitis, calculus and malalignment
were observed in 33%, 45% and 17%, respectively. Tooth wear was very common both in incisors (total 83%) and in
premolars/molars (total 84%). One or more tooth fractures (between 1 and 6 per sow) was found in 41%. Signs of car‑
ies was found in 9%. In order to assess oral health, three indices were used: calculus index (CI), periodontal index (PDI)
and tooth wear index (TWI). Severe periodontitis, tooth wear in incisors and tooth wear in premolars/molars were
found in 7%, 34% and 35%, respectively. With respect to animal welfare, the etiology and the effects of the disorders
on health, stress and pain need to be investigated.
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Findings
A Swedish study on wild boars showed that a high proportion of supplementary fed animals suffered from
dental lesions [1]. For commercial pig herds, attention
has been given to problems in piglets after teeth clipping [2], but there has been less focus on dental health
issue in adult animals. Few studies on the tooth health
of sows in commercial herds have been published [3–5].
In humans, it is well known that periodontal infections
may lead to coronary heart disease [6], artery endothelial
dysfunction and systemic inflammation [7] but whether
this is the case in pigs is to our knowledge not known.
In this study, the dental and periodontal health of sows
(Landrace*Yorkshire-crosses) from 8 Swedish commercial pig herds was investigated. The heads (n = 58) were
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collected at one abattoir at ordinary slaughter (permit
no SE3801001912, Swedish Board of Agriculture). It was
not possible to get detailed information about all individual sows due to loss of ear marks so individual background data were excluded from the study. According to
data from five herds, age varied between four and 7 years
(n = 35, mean 6.1 ± 1.3 SD). To enable examination of
the oral cavity, the jaws were opened by lateral incision
through the masseter muscle and manually separated.
The oral cavity was inspected and abnormalities were
recorded on a dental chart modified for pigs (Additional file 1) [1]. All examinations were made by the same
observer (AM). Dental abnormalities, absence of teeth,
supernumerary teeth, tooth fractures, caries, and malalignments were recorded. In order to assess oral health,
three indices were used: calculus index (CI, 0, 1–3), tooth
wear (TW, 0, 1–3), and periodontal index (PDI, 1-3),
(Additional file 2) [1]. The severity of the lesion increased
with index number. Spearman rank correlations between
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Fig. 1 Maxilla of a sow, one supernumerary and inclined tooth
(incisor)

Fig. 2 Absence of third premolar and severe periodontitis on second
molar, the root is uncovered

numerically scored teeth findings were calculated using
the SAS software (SAS Inst. Inc., Cary, NC, USA).
The study showed that 19% of the sows (n = 11) had
supernumerary teeth (Fig. 1) and that 59% (n = 34)
missed at least one tooth. About 50% of the missing teeth
were premolars (Fig. 2). The cause of tooth missing could
not be assessed. By macroscopic observation, differentiation between hypodontia (congenital absence of one or
more teeth), failure to erupt, and tooth loss for other reasons cannot be made.
Calculus was found in 45% of the sows (CI 1 = 3%,
Cl 2 = 16%; CI 3 = 26%) while periodontitis was found
in 33% of the sows (PDI 1 = 7%; PDI2 19% and PDI
3 = 7%). In the sows with PDI3, defined as gingival
recession exposing > 70% of the root, the teeth were
loose. Dental malalignment was found in 28% of the
sows. Tooth wear was also very common and observed
in incisors (83%) as well as in premolars/molars (84%).
Severe tooth wear was found in both incisors (34%) and
molars (35%). One or more tooth fractures (between 1
and 6 per sow) was detected in 41% (n = 24). Fractures
were more common in incisors and found more often
in the mandible than in the maxilla. The most severe
fractures were observed in incisors but also a few cases
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were found in premolar/molars. Caries was found in
9%. There was a negative correlation between fracture
and tooth wear (p < 0.001) and positive correlations
between tooth wear incisors and tooth wear premolar/molars (p < 0.001), between periodontitis and tooth
wear (p < 0.05) as well as between calculus and tooth
wear (p < 0.05).
The results show that dental disorders are common
among Swedish commercial sows and different from
those found in female wild boars in Sweden [1]. The
domestic sows from commercial pig herds had some
disorders that may be of genetic origin (e.g. supernumerary teeth, absence of teeth, malalignment) and
which were uncommon in wild boars. All these three
disorders may lead to abnormal wear and also predispose to dental diseases such as caries and periodontitis,
e.g. due to impaction of food between teeth. A genetic
basis for certain anomalies of the teeth is well known in
humans [8].
In the present study, high proportions of tooth wear
were found both in incisors and premolars/molars. One
possible explanation could be that the sows had been
bar-biting, which may be a behaviour around feeding [9]. High frequency of tooth wear (71%) was also
reported from a recent Finnish study on commercial
sows found dead or being euthanized [5]. According to
Davies et al. [10], tooth wear was found in both outdoor
(28%) and indoor sows (30%). In wild boars, tooth wear
was more common in molars than in incisors [1], which
may be explained by the wild boars rooting behaviour
resulting in mastication of soils and gravels. Fractures
were observed more on incisors than on premolars/
molars, which also may be due to the sow behaviour to
chew on stable interior.
Ala-Kurikka et al. [5] classified the dental disorders
in ‘tooth wear, fracture, periodontal disease and calculus’ and showed that fractures were the second most
common dental disease. The proportion of periodontitis was higher in the present study (33%) than in the
Finnish study (26%) [5]. The reason may be different
assessment of tooth disorders but also the type of sows
examined. In the present study the sows were sent to an
abattoir, i.e. the sows were considered fit for transport
and human consumption. In spite of this, many of the
slaughtered sows (26%) had severe periodontitis (PI2
and PI3).
The present study, which was based on a limited sample
size, clearly showed that tooth disorders are common in
at least some Swedish commercial sow herds. More studies on adult pigs are needed to determine the effect of
tooth disorders on sow welfare and health and the association between dental health and culling as well as the
effect of housing and feeding regimes.
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Supplementary information
Supplementary information accompanies this paper at https://doi.
org/10.1186/s13028-020-00521-7.
Additional file 1: Dental examination chart. Description: Incisors (I),
canines (C), premolars (P) and molars (M) are numbered in accordance
with their appearance in primitive eutherian dentition (lower-case letter
indicates deciduous teeth).
Additional file 2: Table S1. Indices used to evaluate dental health in
Swedish commercial sows [1]
Authors’ contribution
AMD organized the collection of the material (contact with the farmers and
the slaughterhouse), AM made all the dental examinations. NL analysed the
data. All authors read and approved the final manuscript.
Funding
The study was funded by the Swedish Pig Research Foundation.
Availability of data and materials
Data about the result is available from the corresponding author upon reason‑
able request.
Ethics approval and consent to participate
No ethics approval was needed for this study. The collection of slaugh‑
ter house material was approved by the Swedish Board of Agriculture
(SE3801001912). The farmers participated on a voluntary basis.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Clinical Sciences, Swedish University of Agricultural Sciences,
PO Box 7054, 750 07 Uppsala, Sweden. 2 Department of Animal Breeding
and Genetics, Swedish University of Agricultural Sciences, PO Box 7023, 750
07 Uppsala, Sweden.

Page 3 of 3

References
1. Malmsten A, Dalin A-M, Pettersson A. Caries, periodontal disease, super‑
numerary teeth and other dental disorders in Swedish wild boar (Sus
scrofa). J Comp Path. 2015;153:50–7.
2. Thomson JR, Friendship RM. Digestive system. In: Zimmerman JJ, et al.,
editors. Diseases of swine. 10th ed. Hoboken: Wiley-Blackwell; 2012. p.
199–226.
3. Johnson EW, Curtis SE, Ellis M. Dental disease in sows: early findings.
Proceedings of the 2003 Allen D Lemon Swine Conference, St Paul, Min‑
nesota. 2003; 30 (suppl. 32).
4. Engblom L, Eliasson-Selling L, Lundeheim N, Belák K, Andersson K,
Dalin A-M. Post mortem findings in sows and gilts euthanized or found
dead in a large Swedish herd. Acta Vet Scand. 2008;50:25. https://doi.
org/10.1186/1751-0147-50-25.
5. Ala-Kurikka E, Munsterhjelm C, Bergman P, Laine T, Pekkarinen H,
Peltoniemi O, et al. Pathological findings in spontaneously dead and
euthanized sows–a descriptive study. Porcine Health Manag. 2019. https
://doi.org/10.1186/s40813-019-0132y.
6. Pussinen PJ, Jousilathi P, Palosuo T, Asikainen S, Salomaa V. Antibodies
to periodontal pathogens are associated with coronary heart disease.
Arterioscler Thromb Vasc Biol. 2003;23:1250–4.
7. Amar S, Gokce N, Morgan AS, Loukideli M, Van Dyke TE, Vita JA. Peridontal
disease is associated with brachial artery endothelial dysfunction and
systemic inflammation. Arterioscler Thromb Vasc Biol. 2003;23:1245–9.
8. Bailleul-Forestier I, Molla M, Verloes A, Berdal A. Review, the genetic basis
of inherited anomalies of the teeth: part 1: clinical and molecular aspects
of non-syndromic dental disorders. Eu J Med Gen. 2008;51:273–91.
9. Rushen J. Stereotyped behavior, adjunctive drinking and the feeding
periods of tethered sows. Anim Behav. 1984;32:1059–67.
10. Davies ZE, Guise HJ, Penny RHC, Sibly RM. Effect of stone chewing by
outdoor sows on their teeth and stomachs. Vet Rec. 2001;149:9–11.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Received: 21 January 2020 Accepted: 15 May 2020

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

