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Abstract: Oral neoplasms and non-neoplastic lesions are commonly encountered pathologies in dogs. The histopatho-
logical examination of these lesions is required to make a diagnosis and lead the practitioners to appropriate treatment.
This study aims to retrospectively document pathological lesions commonly observed in the oral cavity of dogs. In this
context, 167 oral pathology cases were investigated in dogs of different breeds, genders, and age groups in the years
between 2010 and 2020. Oral pathologies were classified as neoplastic (benign and malignant neoplasms) and non-
neoplastic lesions according to the histopathological features diagnosed by the hematoxylin and eosin staining method.
The results showed that malign (46.10%; 77/167) and benign neoplasms (40.11%; 67/167) were predominant, but non-
neoplastic lesions (13.77%; 23/167) were restricted. The most common malignant neoplasm was malignant melanoma
(50.64%; 39/77), while odontogenic neoplasms were determined as the most common benign neoplasms (74.62%;
50/67). When the affected patient profiles were evaluated, the results showed that males were more prone to oral pa-
thologies (M/F: 62.87%/35.32%; 105/59), mostly affected life stage was senior (79.48%; 31/39), and large pure breed
dogs were the most commonly encountered dog breeds (49.10%; 82/167), followed by mixed breeds (19.76%; 33/167).
These findings showed statistically significant differences by the chi-square test. In addition, the most common affected
area in the oral cavity was found to be the gingiva (30.76%; 12/39). As a result, this study contributes to the knowledge
about the most common oral pathologies in terms of gender, age, breed, and affected area.
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Kopeklerde Oral Kavitedeki Patolojik Lezyonlarinin Retrospektif Degerlendirilmesi

Oz: Kdépeklerde oral neoplaziler ve neoplastik olmayan lezyonlar siklikla karsilagilan patolojilerdir. Bu lezyonlarin histo-
patolojik incelemesi tani koymak ve klinisyen hekimleri uygun tedaviye yonlendirmek igin gereklidir. Bu calismada,
kopeklerin adiz boslugunda yaygin olarak gozlenen patolojik lezyonlari retrospektif olarak belgelemek amaglandi. Bu
kapsamda 2010-2020 yillari arasinda farkli irk, cinsiyet ve yas gruplarindaki kopeklerde 167 oral patoloji vakasi ince-
lendi. Oral patolojiler hematoksilen ve eozin boyama yontemi ile teshis edilen histopatolojik 6zelliklere gére neoplastik
(benign ve malign neoplazmalar) ve neoplastik olmayan lezyonlar olarak siniflandirildi. Bulgularda malign (%46.10;
77/167) ve iyi huylu neoplazmlarin (%40.11; 67/167) baskin oldugu, ancak neoplastik olmayan lezyonlarin (%13.77;
23/167) kisith oldudu tespit edildi. En sik gérilen malign neoplazm, malign melanom (%50.64; 39/77) iken, odontojenik
neoplazmlar en sik gorulen benign neoplazmlar olarak belirlendi (%74.62; 50/67). Etkilenen hasta profilleri degerlendi-
rildiginde, erkeklerin oral patolojilere daha yatkin oldugunu (E/D: %62.87/%35.32; 105/59), en cok etkilenen yagsam
evresinin ileri yas (%79.48; 31/39) oldugu ve blyuk safkan kdpeklerin en sik rastlanan képek irklari (%49.10; 82/167)
oldug@u, bunu karma irklarin (%19.76; 33/167) izledigi tespit edildi. Bu bulgular ki-kare testi ile istatistiksel olarak anlamli
farkhiliklar gosterdi. Ayrica oral kavitede en sik etkilenen bolgenin diseti oldugu (%30.76; 12/39) bulundu. Sonug olarak,
bu caligma cinsiyet, yas, cins ve etkilenen bolge agisindan en sik gorllen oral patolojiler hakkinda literatlr bilgisine
katki saglamaktadir.

Anahtar kelimeler: Képek, neoplastik olmayan lezyonlar, oral neoplazmalar, prevelans

Introduction and cutaneous immune-mediated disorders, reactive
) o ) lesions, or neoplasms (Lommer, 2013). Oral neo-

Oral lesions are very common pathologies in dogs in plasms in dogs constitute 5% of all canine neoplasms
routine clinical examinations. These lesions may oc- (Munday et al., 2017). Among them, malignant mela-
cur depending on the dental diseases, infectious con- noma (MM) has been described as the most common
ditions, idiopathic inflammatory responses, mucosal oral malignancy (Bonfanti et al., 2015; Wingo, 2018;
Mikiewiczet al., 2019). In benign neoplasms, odonto-
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Canine oral pathologies...

ripheral odontogenic fiboroma (POF) (Wingo, 2018;
Mikiewiczet al., 2019) or acanthomatous ameloblas-
toma (AA) (Bonfanti et al., 2015).

Regardless of the exact nature of the lesion, the clini-
cal findings and macroscopic appearances of oral
pathologies may be similar (Verhaert, 2010; Mikie-
wicz et al., 2019).The clinical signs are generally
seen as halitosis, tooth mobility, exfoliation of teeth,
bleeding, increase in salivation, and nasal discharge
when maxilla is affected (Verhaert, 2010). Niemiec
(2008) has stated that approximately 1% of lesions
that appear benign on clinical examination may actu-
ally be neoplastic, whereas lesions that appear neo-
plastic may be benign. Therefore, histopathological
examination is necessary for differential diagnosis of
similar macroscopic entities and for definitive diagno-
sis of non-neoplastic lesions and neoplastic diseases
(Verhaert, 2010).

The aim of this retrospective study is to provide refer-
ence for literature about the incidence of oral patholo-
gies in Istanbul between the years of 2010 and 2020.
For this purpose, histopathological and statistical
analyses were used in dogs to evaluate different pa-
thologies in different breeds, ages, sexes, and affect-
ed areas.

Materials and Methods
Sampling

A total of 167 oral biopsies were documented from
the databases between the years of 2010 and 2020
from the Pathology Department of Veterinary Faculty.
Since the study is retrospective, there is no need for
an ethics committee approval. The samples were
mostly obtained from small animal clinics of the facul-
ty (143/167), and some private veterinary clinics
(24/167). The biopsies were evaluated depending on
genders, the life stages, breeds of the patients and
the area of the lesions. The genders were catego-
rized as male and female, no information about neu-
tering was available. The life stages of the animals
were subdivided as a puppy (0-6 m old), junior (7-12
m old), adult (13m-4 y old), mature (5-7 y old), senior
(8-15 y old) and geriatric (>15 y old) (Creevyet al.,
2019). For statistical evaluations, dog breeds were
classified as mixed breeds (no data was given about
kg for mixed breeds) and pure breeds; large (20-40
kg, including Great Dane), medium (10-20 kg), small
(<10 kg).

Histopathological investigation

The histopathological examinations were carried out
on the hematoxylin and eosin (H&E) stained tissue
sections by three different pathologists regarding the
histopathological properties of each oral pathology,
as described previously (Head et al., 2003; Uzal et
al., 2016; Munday et al., 2017).
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Statistical analysis

A total of 167 oral biopsies were used in the study.
However, 11 out of 167 cases had missing data and
therefore statistical analysis was performed only in
the remaining 156 out of 167 cases. The frequencies
and percentage values of total lesions are given in
Tables. SPSS Statistics version 21.0 (IBM, New
York, USA) was used for statistical analyses of the
study and the frequencies of the dogs’ oral patholo-
gies were compared in terms of the pathological le-
sion, gender, age, and breed using the Fisher's exact
chi-square test (P<0.001). Significance level of the
statistical analysis was accepted as P<0.05.

Results

The cases revealed total numbers of 77/167 (46.1%)
malignant, 67/167 (40.1%) benign neoplasms and
23/167 (13.8%) non-neoplastic lesions, and these
results showed statistically significant differences
(P<0.001; Table 1). There were 105 (62.9%) males
and 59 (35.3%) females. There was no available in-
formation on the genders for three patients (1.8%).
Also, the most common life stage was senior (56.9%;
95/167). A total of 34 different dog breeds were ob-
served in this study. Large pure breed dogs were the
most commonly encountered dog breeds (49.1%;
82/167), followed by mixed breeds (19.8%; 33/167).
Affected patient profiles showed significant differ-
ences for each gender, age scale, and breed group
(P<0.001, Table 1).

Malignant melanoma (Figure 1, Figure 2a) was deter-
mined as the most common malignancy (50.6%;
39/77) among all malignant neoplasms encountered
in the study. A slightly higher prevalence was ob-
served in Golden Retriever (23.1%; 9/39), as a large
pure breed, compared to other breeds. Male dogs
(64.1%; 25/39) were found more than females
(33.3%; 13/39), and no gender information was avail-
able for one patient (2.6%; 1/39). Even though, the
gender information was not available, the data of that
dog was not excluded from the study. The affected
mean age was determined to be 10.7, and senior

Figure 1. Malignant melanoma, buccal mucosa,
Golden retriever, 15 y, male. A variably pigmented,
irregular mass with soft consistency arising from the
buccal mucosa is visible (red arrow).
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Table 1. Frequency of canine oral pathologies according to the type of lesion, breed group, gender, and life

stages in 156/167 patients

Factor Number of cases % P value
Type of lesion <0.001
Malign Neoplasm 73 46.8°

Benign Neoplasm 61 39.1°

N_on-neoplastlc le- 22 14.1°

sions

Breed group <0.001
Small 17 10.9¢

Medium 29 18.6°°

Large 77 49.4°

Mixed 33 21.2°

Gender <0.001
Male 102 65.4°

Female 54 34.6°

Life stages <0.001
Puppy 2 1.3°

Junior 5 3.2¢

Adult 18 11.5°

Mature 35 22.4°

Senior 93 59.6°

Geriatric 3 1.9¢

ab< \/alues within a row with different superscripts differ significantly at P<0.001.

7

¢ 7 DT
Figure 2a. Malignant melanoma, gingiva, Cocker
Spaniel, 17 y, male. Numerous neoplastic cells con-
taining high amount of melanin pigments (Bar:100
um).2b. Oral squamous cell carcinoma, gingiva,
mixed breed, 6 y, female. Islands of neoplastic squa-
mous cells with inflammatory reaction, arrow shows a
small area of keratinization (Bar: 50 pm).

dogs showed a predominantly higher prevalence for
the affected life stage (79.5%; 31/39). The most fre-
quently affected site in the oral cavity was detected
as the gingiva (30.8%; 12/39) (Table 2).

The second most common malignant neoplasm was
oral squamous cell carcinoma (OSCC) (Figure 2b)
(13%; 10/77) with the higher incidence in the senior
life stage (60%; 6/10). No predisposed breed was
determined for this malignancy. Genders were found
equally affected (males and females: 50%; 5/10).
Other malignancies were mast cell tumors (2.6%;
2/77), malignant lymphoma (2.6%; 2/77), and malig-
nant mesenchymal neoplasms, which were com-
posed of undifferentiated sarcoma (9.1%; 7/77), oste-
osarcoma (7.8%; 6/77), and fibrosarcoma (7.8%;
6/77). The remaining single cases were undifferenti-

ated round cell tumor (1.3; 1/77), undifferentiated
carcinoma (1.3%; 1/77), malignant fibrous histiocyto-
ma (1.3%; 1/77), transmissible venereal tumor (1.3%;
1/77), and hemangiosarcoma (1.3%; 1/77). Detailed
data regarding the number of cases, patient profiles
and commonly affected areas for malignant neo-
plasms are described in Table 2.

Benign neoplasms were predominantly composed of
the odontogenic tumors (74.6%; 50/67) consistent
with POF in the first line (46.3%; 31/67) (Figure 3,
Figure 4a) and AA (26.9%; 18/67) (Figure 4b) in the
second line. The most common breeds affected by
odontogenic tumors were Golden retrievers and
mixed breeds (both: 22%; 11/50). POF was observed
more frequently in male patients (71%; 22/31) than
females (25.8%; 8/31), and no gender information
was available for one patient (3.2%; 1/31). Female
patients were observed slightly more than males in
AA (male: 44.4%; 8/18 / female: 55.5%; 10/18). The
most affected life stage in POF was the mature stage
(48.4%; 15/31), and in AA was the senior stage
(61.1%; 11/18) (Table 3).

Oral papilloma was found to be the third most com-
mon benign tumor (17.9%; 12/67) following POF and
AA, respectively. No breed predisposition for oral
papilloma was observed. Male dogs (75%; 9/12) ap-
peared slightly more than females (25%; 3/12). The
most affected life stage was the adult stage (33.3%;
4/12). Other benign neoplasms were extramedullary
plasmacytoma (6%; 4/67), fibroma (1.5%; 1/67), and
cementoma (1.5%; 1/67), as another type of odonto-
genic tumor. Detailed data regarding the number of
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Table 2. Detailed information for malignant neoplasms seen in oral cavity

Malign o MA
Neoplasms  NC(%)  CALS o) PB CAL 7 Q UG
39 . Golden A
MM (23.4%) Senior 10.7 Retriever Gingiva 25 14 -
oscc 10 (6%) Senior 7.7 NA Non-tonsillar 5 5 -
areas
us 7(41%) Senior 842  Rottweiler ~andible 2 5 -
and palate
os 6 (3.6%  Senior 9.16 NA Maxilla 4 2 -
FS 6 (3.6%) NA 10 NA Oral mucosa 3 3 -
MCT 2 (1.2%) NA 11.5 NA Lip mucosa 1 1 -
ML 2(1.2%)  Senior 9 NA NA 1 - 1
0 ; Mixed - )
URCT 1(0.6%)  Senior 12 breed Gingiva 1
o . Belgian ) )
uc 1(0.6%)  Senior 13 Shepherd Pharynx 1
Golden .
0, - -
MFH 1(0.6%) Adult 3 Retriever Mandible 1
. Golden -
o, - -
TVT 1(0.6%) Junior 1 Retriever Gingiva 1
Labrador _—
0, - -
HES 1(0.6%) NA NA Retriever Gingiva 1

NC: Number of cases; %: The percentage value of total lesions; CALS: Commonly affected life stage; MA: Mean age; PB:

Predominant breed; CAL: Commonly affected localization; G: Gender; MM: Malignant melanoma; OSCC: Oral squamous cell
carcinoma; US: Undifferentiated sarcoma ; OS: Osteosarcoma; FS:Fibrosarcoma; MCT: Mast cell tumor; ML: Malignant lym-
phoma,; URCT: Undifferentiated round cell tumor; UC: undifferentiated carcinoma; MFH: Malignant Fibrous Histiocytoma; TVT:

~'
Transmissible venereal tumor; HES: Hemangiosarcoma ; NA: Not applicable; ©

Figure 3. Peripheral odontogenic fibroma, gingiva,
Golden Retriever, 10 y, female. A sessile, round, pink
masshaving hard consistency with crepitation during
cutting is located at the level of the 3™ premolar tooth
in the maxilla (red arrow).

cases, patient profiles and commonly affected areas
for benign neoplasms are given in Table 3.
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: Male; : Female; UG: Unknown gender.
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Figure 4a. Peripheral odontogenic fibroma, gingiva, Dogo
Argentino, 7 y, female. Arrows show odontogenic epithelial
islands, and star indicatesan area of osseous metaplasia
(Bar:100 pym). 4b. Acanthomatous ameloblastoma, gingiva,
mixed breed, 3 y, male. Significant epithelial growth of the
gingival mucosa with the prominent intercellular bridges
(Bar: 100 ym).

Non-neoplastic lesions were seen in 23 patients, ex-
cept for those accompanying most neoplastic cases.
Non-neoplastic lesions included inflammatory lesions
(52.2%; 12/23), reactive lesions (52.2%; 9/23), and
single cases of leukoplakia (4.3%; 1/23), and odonto-
genic cyst (4.3%; 1/23). Detailed data regarding the
number of cases, patient profiles and commonly af-
fected areas for non-neoplastic lesions are described
in Table 4.
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Table 3. Detailed information for benign neoplasms seen in oral cavity

Benign o MA u
Tumors NC (%) CALS  vean) PB CAL g O G
POF 31 (18.6%) Mature/ 7.78 Golden Retriever Gingiva 22 8 1
Senior
AA 18 (10.8%) Senior 7.97 Mixed Breed Gingiva 8 10 -
Papilloma 12 (7.2%) Adult 5.2 NA Oral mucosa 9 3 -
EP 4 (2.4%) Senior 10.75 Cocker Spaniel NA 4 0 -
Fibroma 1(0.6%) NA NA Anatolian Shepherd  Lip mucosa - 1 -
Cemento- 1(0.6%) NA NA Dachshund Gingiva 1 - -
ma

NC: Number of cases; %: The percentage value of total lesions; CALS: Commonly affected life stage; MA: Mean
age; PB: Predominant breed; CAL: Commonly affected localization; G: Gender; POF: Peripheral odontogenic

fibroma; AA: Acanthomatous ameloblastoma; EP: Extramedullary plasmacytoma; NA: Not applicable;

@)
T Female; UG: Unknown gender.

d : Male;

Table 4. Detailed information for non-neoplastic lesions seen in oral cavity

Non-Neoplastic

L ocions NC (%) CALS  MA (Year) PB CAL o QO ue
Inflammatory le- 12 (7.2%)  Senior 8.58 Mixed Breed Gingiva 8 4 -
sions
Reactive Lesions 9 (5.4%) Mature 6.63 Terrier Gingiva 7 2 -
Leukoplakia 1 (0.6%) Adult 5.66 Kangal Tongue - 1 -
Shepherd
Odontogenic cyst 1(0.6%) Mature 6 Golden Re- Gingiva 1 - -
triever

NC: Number of cases; %: The percentage value of total lesions; CALS: Commonly affected life stage; MA:

o
Mean age; PB: Predominant breed; CAL: Commonly affected localization; G: Gender; ~o Male; ? : Fe-

male; UG: Unknown gender.

Discussion and Conclusion

This retrospective study presents statistical analysis
for the most frequently encountered oral pathologies
in the years between 2010 and 2020. The results of
the study showed that oral neoplastic lesions consti-
tuted a large part of the oral pathologies as indicated
in other studies (Vural et al., 2007; Bonfanti et al.,
2015; Wingo, 2018; Mikiewicz et al., 2019). But, non-
neoplastic lesions constituted a small percentage of
all cases. In this study, large pure breeds were the
most commonly affected breeds, which was not com-
patible with the other studies (Wingo, 2018; Mikiewicz
et al.,, 2019; Cray et al., 2020). Male patients were
determined almost twice as much compared to fe-
male ones, although no specific gender predisposi-
tion has been reported previously (Wingo, 2018;
Mikiewicz et al., 2019). The affected mean age was
found to be 8.5 years, consistent with the other stud-
ies (Svendenius and Warfvinge, 2010; Verhaert,
2010; Bonfanti et al., 2015; Wingo, 2018; Mikiewicz
et al.,, 2019; Cray et al., 2020). The most common

affected area was determined to be gingiva, which
was also compatible with the literature (Cray et al.,
2020).

Malignant neoplasms represented the largest part of
the study as described in other studies (Wingo, 2018;
Mikiewicz et al.,2019). Among them, MM was the
most common malignancy, which is considered to be
an extremely malignant neoplasm characterized by
rapid growth, local invasiveness, and high metastatic
propensity (Goldschmidt, 1985; Bergman, 2007;
Mikiewicz et al., 2019). Although MM is especially
seen in older dogs (Goldschmidt,1985; Svendenius
and Warfvinge, 2010; Bergman, 2007; Mikiewicz et
al., 2019), it can also occur in younger ones
(Mikiewicz et al., 2019). Gingiva of the caudal maxilla
has been reported as more predisposed localization
(Putnova et al., 2020). Commonly affected dog
breeds have been reported as Cocker Spaniels,
Dachshunds, Golden Retrievers, Scottish Terriers,
and Poodles (Goldschmidt, 1985; Yoshida et al.,
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1999). In the present study, Golden Retrievers were
slightly more common than the other dog breeds,
which were followed by mixed breeds. There was a
slightly greater tendency for male dogs, in contrast to
a former study (Ramos-Vara et al., 2000).

The second most common oral malignancy in this
study was OSCC, which is considered to be the most
common first (Brenden et al., 2009; Wingo, 2018) or
second (Verhaert, 2010; Munday et al., 2017; Mikie-
wicz et al., 2019) oral neoplasm in dogs. In this study,
OSCC was commonly observed in older dogs, as
previously stated (Munday et al., 2017). This malig-
nancy frequently is assessed as a tonsillar or non-
tonsillar SCC (Munday et al., 2017). The neoplasm
shows high invasiveness, but the metastatic rate var-
ies depending on the affected area. The tonsillar
SCC tends to metastasize in comparison to the non-
tonsillar SCC (Vos and Van der Gaag, 1987). In this
retrospective study, the most commonly affected area
was found as gingiva. Besides the characteristic his-
topathological properties of OSCC (Munday et al.,
2017), the neoplasia was characterized by high inva-
siveness, bone lysis, and ulceration.

The next most common malignant neoplasms were
derived from mesenchymal origin. Generally, fibro-
sarcoma is presented as the most frequent malign
mesenchymal neoplasm for the oral cavity (Vos and
Van der Gaag, 1987; Munday et al., 2017; Mikiewicz
et al., 2019). In contrast, osteosarcoma and fibrosar-
coma were found equal in number in this study, and
undifferentiated sarcoma was slightly more than
them.

Benign neoplasms constituted a prominent part of the
study. Among them, odontogenic neoplasms were
the most common benign neoplasms of the oral cavi-
ty. Both POF (Mikiewicz et al., 2019) and AA (Fiani et
al., 2011) have been described as the most common
benign neoplasms in dogs. These two neoplasms
arise from different parts of the gingiva. While AA
derives from the epithelial cell rests of Malassez, the
reduced enamel epithelium, or from the basal epithe-
lial cells of the oral mucosa (Poulet et al., 1992; Ful-
ton et al.,, 2014), POF arises from the periodontal
ligament and refers to the mesenchymal origin
(Verhaert, 2010). However, their clinical appearances
are hardly distinguished from each other, hyperplastic
lesions or other malignant neoplasms arising from the
gingiva (Munday et al., 2017). Unlike the benign na-
ture of POF, AA is locally invasive and destructive,
resulting in lysis of alveolar bone, and loss of teeth.
Therefore these features should be differentiated
from OSCC (Liptak and Withrow, 2013). The present-
ed study showed that POF was the first, and AA the
second most common benign neoplasm. Although
Boxers are overrepresented as a predisposed breed
(Vos and Van der Gaag, 1987), the mixed breed was
found to be the most affected breed in this study. The
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most commonly encountered life stage was con-
sistent with the previously reported information
(Yoshida et al., 1999; Fiani et al., 2011).

Canine oral papilloma is considered a common be-
nign neoplasm of juvenile (Lange and Favrot, 2011),
and immunosuppressed dogs (Sundberg et al,
1994). It has been stated that the exact information
about the prevalence of the disease remains un-
known since very few of the dogs receive treatment
and therefore most are not registered (Munday et al.,
2017). In this study, oral papilloma was the third most
common benign neoplasm. Unlike other studies, not
only young patients but also seniors were affected by
the disease resulting in increased mean age.

Non-neoplastic lesions were found less than neo-
plastic lesions in this study, and the reactive lesions
were found less than in other studies (Bonfanti et al.,
2015; Mikiewicz et al.,2019).

In conclusion, this retrospective study statistically
shows the prevalence of the patient profiles, and
commonly affected areas for the oral pathologies in
order to make an accurate clinical assessment, and
also indicates the importance of histopathology for
the differential diagnosis.
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