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Kulida et al.

Abstract. The relevance of this study is determined by the high prevalence of oral cavity neoplasms
in companion animals, the difficulty of their early diagnosis, and the limited possibilities for
effective treatment at advanced stages of the disease. In this regard, the present scientific work is
devoted to identifying the clinical and morphological characteristics of oral cavity neoplasms in
dogs and cats, as well as assessing the effectiveness of contemporary approaches to their diagnosis
and therapeutic management. The principal research method was clinical and diagnostic
analysis, which included the synthesis of findings from clinical examinations, imaging studies,
and morphological investigations. During the study, 43 clinical cases of oral cavity neoplasms
in companion animals were analysed, with older cats constituting the majority of cases. It was
noted that squamous cell carcinoma was diagnosed in 86% of cases and was characterised by
aggressive progression and invasion of bone tissue. The study established that tumours were
most frequently localised in the maxilla and mandible, the sublingual region, and the tongue
(59.5% of cases). Neoplastic processes in dogs, in which not only malignant neoplasms such as
squamous cell sarcoma (68.8%) but also benign tumours (16.6%) were diagnosed, were recorded
in adulthood. It was substantiated that the clinical manifestations included the formation of
tumour masses, ulcerative lesions, destruction of bone tissue, and impairment of oral cavity
functions. It was determined that diagnostic effectiveness largely depended on the application
of a comprehensive approach incorporating clinical examination, imaging techniques, and
histological verification of the diagnosis. The study found that the choice of therapeutic strategy
was determined by the localisation and extent of tumour spread and may include surgical
intervention, targeted therapy, or palliative treatment. The materials presented in this article are
of practical value to veterinary practitioners, as they contribute to improving the effectiveness of
the diagnosis and treatment of oral cavity neoplasms in companion animals

Keywords: cats; dogs; veterinary oncology; bone invasion; maxilla and mandible; sublingual
region; tongue

Introduction

Diseases of the oral cavity and teeth are com- Recent epidemiological studies have

mon in animals. These include periodontal
disease, early gingivitis, tooth resorption, en-
dodontic diseases and dental trauma, chronic
gingivostomatitis in cats, developmental ab-
normalities such as malocclusion, oral lesions
and tumours. Neoplasms localised in the oral
cavity of companion animals are one of the
most pressing issues in modern veterinary on-
cology. Their prevalence in the dog and cat pop-
ulation, combined with the difficulty of early
diagnosis, rapid progression and significant im-
pact on the quality and duration of the animals’
lives, highlights the need for in-depth study of
this group of diseases.
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demonstrated significant variability in the
morphological forms of oral cavity tumours,
encompassing a wide spectrum of both be-
nign and malignant neoplasms. P. Brilhan-
te-Simoes et al. (2025a) pointed to the consid-
erable heterogeneity of histological structures
and the clinical behaviour of tumour processes,
which complicates the development of uniform
diagnostic criteria and prognostic models. The
authors emphasised that effective management
of cancer patients requires the integration of
clinical, morphological and imaging data into
a unified diagnostic system. As established
by C. Satthathum et al. (2023), a significant
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proportion of oral neoplasms are malignant
processes characterised by invasive growth and
the ability to metastasise, which significantly
complicates the prediction of clinical course
and is accompanied by the development of hal-
itosis in animals.

B.G. Murphy et al. (2025) identified two key
categories of odontogenic neoplasms: tumours
arising exclusively from odontogenic epithe-
lium and tumours with features of induction.
The first group comprises mainly various mor-
phological variants of ameloblastomas, as well
as other neoplasms, in particular odontogenic
carcinoma and squamous cell odontogenic tu-
mours. The second group comprises neoplasms
characterised by inductive tissue interaction,
including odontomas and less differentiated
or structurally organised forms, such as amelo-
blastic fibroma and ameloblastic fibro-odonto-
ma. In general, odontogenic tumours manifest
as voluminous, expansively growing lesions
localised in the region of the dental structures
of the upper or lower jaw. Cases of ectopic de-
velopment of such neoplasms in cats have been
reported extremely rarely. Tumours of the oral
cavity, according to S. Ahn & J.H. Yun (2026),
were of significance in comparative oncology.
In cats, squamous cell carcinoma of the oral
cavity predominated and was very similar in its
biological behaviour to the disease in humans.
However, in dogs, a high incidence of oral mel-
anoma was observed, a tumour that is rarely
found in humans and cats.

As noted by H. Lobprise et al. (2025), mela-
noma, squamous cell carcinoma and fibrosarco-
ma were the most common types of malignant
tumours of the oral cavity in animals. These
neoplasms, according to the results obtained by
R.C. Smedley et al. (2022), exhibited aggressive
biological behaviour, manifested by rapid local
invasion and a high frequency of metastatic in-
volvement of regional lymph nodes and distant
organs. According to a report by D. Giacobino et

al. (2025), oral melanoma is characterised by
a particularly unfavourable clinical course. It
is an aggressive tumour characterised by rap-
id growth and high local invasiveness, with a
recorded metastasis rate, from the time of de-
tection to follow-up, and following treatment,
ranging from 30.3 to 74.0% in regional lymph
nodes and from 14.0 to 92.0% in the lungs and
other distant sites, distinguished by early sys-
temic spread and a poor response to therapeu-
tic interventions. In this context, as established
by M.N. Mayer & S.L. Sukut (2025), staging of
the lymphatic system was considered a key el-
ement of prognostic assessment, directly influ-
encing the choice of treatment strategy. The di-
agnostic process for suspected oral neoplasms
is based on a multidisciplinary approach com-
bining clinical examination, cytological and
histological verification, and modern medical
imaging techniques.

Despite significant progress in the di-
agnosis and treatment of oral neoplasms in
companion animals, a number of clinical and
methodological aspects remain underdevel-
oped. In particular, there is a need to improve
algorithms for the early detection of tumours,
standardise diagnostic criteria, and evaluate
the effectiveness of combined therapeutic ap-
proaches in real-world clinical settings. This
highlights the need for further research aimed
at systematising clinical experience and opti-
mising approaches to the management of on-
cology patients in veterinary practice.

The aim of the study was to investigate the
clinical characteristics of oral cavity neoplasms
in companion animals, determine their mor-
phological structure, and evaluate the effec-
tiveness of modern diagnostic and treatment
methods based on an analysis of clinical data.

Literature Review

Neoplastic processes of the oral cavity in com-
panion animals are one of the most complex
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and, at the same time, most extensively studied
problems in modern veterinary oncology. Their
significance is due to their high incidence, the
considerable biological aggressiveness of most
malignant forms, and the difficulties in early
detection, which significantly affect the prog-
nosis and effectiveness of treatment. S. Ahn &
J.H. Yun (2026) demonstrated that this group
of pathologies is characterised by considerable
morphological diversity and variability in clin-
ical course, which complicates the standardisa-
tion of diagnostic approaches and prognosis.
Epidemiological studies have shown that
oncological diseases in dogs and cats account
for a significant proportion of all pathologies,
with a considerable number of these occur-
ring specifically in the oral cavity. According to
M. Mikiewicz et al. (2019), oral cavity patholo-
gies in dogs and cats are more commonly rep-
resented by benign tumours, hyperplastic le-
sions and inflammatory lesions; furthermore,
in dogs, gingival hyperplasia and peripheral
odontogenic fibroma were diagnosed, whilst
in cats, chronic lymphoplasmacytic stomati-
tis was diagnosed. Among malignant tumours,
the most common were high-grade melanoma
in dogs and squamous cell carcinoma in cats.
P. Brilhante-Simoes et al. (2025a), in a large-
scale analysis of cytological cases, noted that
neoplasms exhibited a wide range of histolog-
ical types, requiring a comprehensive approach
to diagnosis. In turn, another study by these
authors, P. Brilhante-Simoes et al. (2025b), em-
phasised the importance of a systematic analy-
sis of oncological processes in the canine popu-
lation to improve clinical management.
Among malignant neoplasms of the oral
cavity, the most clinically significant are squa-
mous cell carcinoma, melanoma and fibrosarco-
ma, which are characterised by invasive growth
and high metastatic potential. These tumours
are often diagnosed at late stages of develop-
ment due to the absence of specific clinical
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symptoms in the early stages. In particular, as
stated by Y. Xia et al. (2024), oral melanoma is
considered aggressive, exhibiting a tendency
for early metastasis to regional lymph nodes
and the lungs. Considerable attention in mod-
ern veterinary oncology is paid to the staging
of the tumour process. M.N. Mayer & S.L. Su-
kut (2025) emphasised that the assessment of
lymph node status is a critical prognostic factor
determining further treatment strategies and
the patient’s overall prognosis. In turn, D. Gi-
acobino et al. (2025) demonstrated that the
extent of metastatic disease directly correlates
with survival in animals with oral melanoma.
Diagnostic approaches to oral cavity neoplasms
include clinical examination, cytological and
histological methods, as well as modern im-
aging techniques. An important component of
modern diagnosis is the histopathological and
cytological verification of tumours. S. Gold-
schmidt et al. (2023) found that preoperative
assessment is crucial for planning the extent of
surgical intervention.

Alongside surgical methods, radiotherapy
is becoming increasingly important as an alter-
native or adjunct to surgical treatment, demon-
strating efficacy in controlling locally advanced
tumour processes. According to data from
P. Gualtieri et al. (2025), modern stereotactic
radiotherapy regimens have enabled the stabi-
lisation of tumour growth and an improvement
in the animals’ quality of life, whilst hypofrac-
tionated radiotherapy has provided effective lo-
cal control of tumour growth. A positive effect
of preventive irradiation of lymph nodes on the
control of oral melanoma has been established.
Furthermore, targeted therapeutic strategies
aimed at blocking intracellular signalling cas-
cades responsible for tumour cell prolifera-
tion are being actively developed. W.P. Katt et
al. (2025) reported on the promise of MAPK/
ERK pathway inhibitors as a potential avenue
for personalised cancer therapy. The authors
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demonstrated the efficacy of the MEK inhibitor
(trametinib) in inhibiting the growth of squa-
mous cell carcinoma cells of the oral cavity.

Molecular studies provide a deeper un-
derstanding of tumour pathogenesis. G. Mu-
cignat et al. (2024) found that transcriptomic
analysis of oral melanoma enables the identi-
fication of genetic signatures associated with
prognosis and response to treatment. This has
opened up possibilities for personalised treat-
ment. Comparative oncology also plays an im-
portant role in understanding the mechanisms
of tumour development. W.S. Kim et al. (2021)
demonstrated the similarity of biological pro-
cesses in animals and humans, making veter-
inary models important for translational re-
search. A. Lo Giudice et al. (2024) described the
establishment of melanoma cell cultures, which
enabled in vitro studies of tumour growth and
the testing of new therapeutic agents. This rep-
resents an important step in the development
of experimental oncology.

Thus, oncological diseases in dogs are char-
acterised by significant variability in clinical
manifestations and histological variants, which
complicates the standardisation of diagnostic
approaches. The authors emphasised the im-
portance of systematising data from cytological
and histological studies to improve the epide-
miological understanding of tumour processes,
including those of oral origin. Summarising the
literature, it can be stated that modern veteri-
nary oncology has made significant progress in
the diagnosis and treatment of oral neoplasms.
At the same time, issues regarding early diag-
nosis, the standardisation of therapeutic pro-
tocols and the optimisation of combined treat-
ment methods remain unresolved, highlighting
the need for further research in this field; there
is also a continuing need for the further inte-
gration of clinical, morphological and molec-
ular data to develop more effective diagnostic
and therapeutic algorithms.

Materials and Methods

The study was conducted throughout 2025 at
the Department of Veterinary Surgery named
after Academician 1.0. Povazhenko, National
University of Life and Environmental Sciences
of Ukraine and the “Vetlife” veterinary clinic
in Kyiv. The study was retrospective in nature
and was based on the analysis of medical re-
cords and the results of clinical, instrumental,
cytological and histological examinations of
the animals. The inclusion criterion for com-
panion animals (dogs and cats) in the sample
was the presence of a neoplasm (tumour) in
the oral cavity. A total of 43 clinical cases were
analysed: cats (n=37), aged 3 to 17 years, and
dogs (n=6), aged 8 to 10 years. In clinical prac-
tice, a comprehensive diagnostic approach was
employed, comprising clinical examination,
imaging techniques and morphological verifi-
cation. Histological examination confirmed the
tumour type and assessed the degree of differ-
entiation. All 43 clinical cases underwent the
same diagnostic work-up, specifically cytolog-
ical and histological examination, whilst radi-
ography and computed tomography (CT) were
used selectively depending on the clinical situ-
ation. An analysis of the available results of the
relevant examinations was conducted.

The clinical examination included: a gener-
al examination of the animals, an assessment of
the condition of the oral cavity tissues, and pal-
pation of neoplasms and regional lymph nodes.
To refine the diagnosis, instrumental diagnostic
methods were employed, including radiograph-
ic examination using a high-frequency portable
X-ray system, the Cubex 50 (JPI Healthcare,
South Korea), and CT using the Philips MX 8000
IDT (Netherlands). Morphological verification
of the diagnosis was carried out using cyto-
logical and histological methods. Fine-needle
aspiration biopsy was performed to obtain cy-
tological sample. A fine needle (22G) was in-
serted into the neoplasm and negative pressure
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(aspiration) was created using a syringe to col-
lect cells. The collected cellular material was
applied to a microscope slide, a smear was pre-
pared,and after drying,itwas examined under an
“Olympus CX 43” microscope (Labdepo, Japan).

For histological examination, biopsies
were used, which were obtained by performing
incisional or excisional biopsies of samples for
microscopic examination. The samples were
placed in histological cassettes and fixed for
48 hours in a 10% aqueous neutral formalin
solution, after which they were rinsed for 24
hours in tap water. To remove water from the
samples, dehydration was carried out using
ethyl alcohol of increasing concentration (60°,
70°, 96°, 100°) for one to three hours. The ma-
terial was then placed in a mixture of alcohol
and chloroform, followed by immersion in pure
chloroform, after which the material was placed
in a chloroform-paraffin mixture (at 37°C) and
in paraffin (at 55-56°C). A casting station and
stainless steel moulds were used to produce
paraffin blocks. Histological sections up to
5-10 pm thick were prepared from the paraf-
fin blocks using an MPS-2 sliding microtome
(MedTech-Price, Ukraine). Subsequently, the
histological sections were stained with hae-
matoxylin and eosin according to Mallory and
impregnated according to Kelemen, in accord-
ance with standard procedures. The prepara-
tions were examined using an “Olympus CX 43”
binocular microscope (Labdepo, Japan) and an
eyepiece micrometer.

The results obtained during the studies
were recorded in the form of protocols, and
statistical data analysis was performed on a
personal computer using StatSoft Statistica
13.1 (2016) software. Microphotography of in-
dividual histological sections of affected oral
cavity tissues was performed using a micro-
scope fitted with a “Primo Star” digital camera
(Carl Zeiss, Germany) and connected to a per-
sonal computer.
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Diagnostic and therapeutic interven-
tions were performed according to clinical
indications. Informed consent was obtained
from the animal owners for the performance
of diagnostic procedures and the use of an-
onymised clinical data for scientific pur-
poses. Scientific research involving animals
complied with the requirements of the Eu-
ropean Convention for the Protection of
Vertebrate Animals Used for Research and
Other Scientific Purposes (1986) and Law of
Ukraine No. 3447-1V (2006). All necessary
procedures on animals were carried out in ac-
cordance with the ARRIVE guidelines, with-
out contravening the principles of Directive
No. 2010/63/EU (2010) on the protection of
animals used for scientific purposes.

Results and Discussion

An analysis of clinical cases recorded at the
“Vetlife” veterinary clinic (Kyiv) confirmed a
high prevalence of malignant tumours of the
oral cavity in companion animals, particularly
in cats. The ages of the animals studied varied.
Cats were examined at ages ranging from 3 to
17 years, and dogs from 8 to 10 years. Howev-
er, the majority of patients, over 80% of cases,
belonged to the older age group (>10 years). In
the sample, the average age of cats was 12.8
years, and of dogs 9.3 years. In older animals
(over 12 years) in the sample, 90% of inoper-
able forms were recorded - a trend also con-
firmed by studies conducted by D. Khayatan et
al. (2023). By species, cats predominated in the
sample: 37 cases out of 43 (=86%), whilst dogs
accounted for 6 cases (=14%). In terms of sex,
a slight predominance of tumours in females
was noted, as the quantitative distribution of
animals by sex showed that of the 43 animals
in the sample, 23 were females and 20 were
males. Analysis of 43 clinical cases of oral cav-
ity neoplasms in companion animals revealed
a predominance of malignant neoplasms of
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epithelial origin. In particular, squamous cell
carcinoma was diagnosed in 37 animals (86%),
indicating the predominance of this tumour

type in the study sample. The clinical picture
of tumour lesions of the soft tissues of the oral
cavity in cats is presented in Figure 1.

Figure 1. Results of clinical examinations of cats with soft-tissue tumours in the oral cavity
Note: a - neoplasm in the necrotic stage in the left masseter region; b — neoplasm in the hard palate region, anaemia
of the oral mucosa; ¢ — neoplasm of the hard palate; d — neoplasm in the dorsal surface of the tongue; e — neoplasm
of the lateral edge of the tongue; f — lesion of the soft palate tissues; g — lesion of the upper lip; h — tumourous lesion

of the upper jaw gums; i - lesion of the sublingual region of the oral cavity

Source: authors’ photo

Clinically, the neoplasms in cats manifest-
ed as tumour masses of varying sizes. Tissue
indurations, nodular formations and erosions
were localised on the mucous membrane, on
the tongue and in the sublingual region. Ulcer-
ative lesions of the palate, lips and cheeks were
accompanied by bleeding, difficulty eating and
halitosis. Moreover, a sharp, unpleasant odour

emanating from the mouth was caused by necro-
sis (decay) of tumour tissues and the develop-
ment of a bacterial infection. The main clinical
signs were: the presence of tumour masses in the
region of the jaws, tongue or cheeks, ulcerative
lesions, loosening of teeth, tissue oedema, as well
as signs of invasion into bone tissue (bone lysis,
deformation of anatomical structures) (Fig. 2).

Figure 2. Results of clinical examination
of cats with tumours affecting the bone tissue in the oral cavity
Note: a — neoplasm in the necrotic stage in the mandible with bone lysis, anterior view; b — neoplasm in the necrotic
stage in the mandible with bone lysis, inferior view; ¢ — local deformation of the jawbone (firm, immobile swelling) in
a cat with a neoplasm in the lower jaw region (external view); d — tissue breakdown of a malignant tumour in a cat
with a neoplasm in the lower jaw region (view from the oral cavity)
Source: authors’ photo
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In a significant number of cases, tumour
invasion into bone tissue was observed, man-
ifesting as bone lysis and deformation of the
jaws. Such changes are typical of the aggressive
course of squamous cell carcinoma. In a number
of cases, metastatic involvement was recorded,
particularly of regional lymph nodes and distant

tissues, indicating progression of the tumour
process. Clinically, the neoplasms manifested
as: tumour masses of varying sizes, ulcerative
lesions, bleeding, impaired food intake, defor-
mation of anatomical structures and halitosis. In
dogs, the clinical manifestations of neoplasms
localised in the oral cavity are shown in Figure 3.

Figure 3. Results of clinical examinations
of dogs with tumourous lesions of the oral cavity tissues
Note: a - diffuse tumourous lesion of tissues in the hard palate region; b — localised neoplasm in the hard palate
region; ¢ — neoplasm in the corner of the mouth appearing as white patches on the buccal mucosa; d — tissue
proliferation with an erosive area on the buccal mucosa; e — localised, soft, asymmetrical enlargement of the gums;
f - firm, nodular, pink growths
Source: authors’ photo

Oral neoplasms in dogs are located on
the mucous membrane of the palate, cheeks
and gums. They appear as diffuse or localised,
nodular, firm lesions of varying colours (white,
pink, red or brown). As a result of tissue necro-
sis and tumour breakdown, halitosis and hy-
persalivation with traces of blood are present.
During feeding, dysphagia and bleeding from
the oral cavity were observed, particularly dur-
ing chewing. In cases of gingival involvement,
tooth mobility and tooth loss were noted. Dur-
ing clinical examination of the animals, the fol-
lowing localisation of tumours in the oral cavity
was identified (Fig. 4).

It was found that in cats, lesions of the oral
cavity tissues were localised in the lower or

Ukrainian Journal of Veterinary Sciences. 2026. Vol. 17, No. 2

upper jaw in over 50% of cases, whilst in some
cats, multifocal lesions were observed, spe-
cifically involving the jaw, gums and tongue
simultaneously. In dogs, lesions of the upper
jaw and oral mucosa were most frequently
observed (66.8%). The results of the examina-
tion revealed that in cats, the lower and upper
jaws were the main sites of tumour localisation
(37.8% and 21.7%, respectively), whereas in
dogs, lesions of the cheek mucosa, soft palate
and gums were predominant (16.6% each).

To establish an accurate diagnosis, histo-
logical examination (65% of cases), cytological
puncture (23%) and imaging methods (X-ray,
CT - 12%) were used. Bone invasion was de-
tected in 68% of cases in cats. Metastases (in
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lymph nodes or lungs) were diagnosed in 15%
of animals at the stage of tumour necrosis; in
43% of animals (16 cats and 3 dogs), the tu-
mours were found to be inoperable. An accu-
rate diagnosis was established for the animals
under study based on the results of histological
examination of the affected tissues, in which
epithelial neoplasia with squamous differenti-
ation of tumour cells was observed. There were
strands of squamous-differentiated atypical
keratinocytes associated with the epidermis,

exhibiting nuclear polymorphism, hyperchro-
masia and mitoses of tumour cells (1 mitosis
per 10 large fields of view under the micro-
scope). The tumour cells had irregular borders,
visible intercellular contacts, abundant, strong-
ly eosinophilic cytoplasm, round or oval nuclei
with fine-grained chromatin and 1-3 promi-
nent nucleoli. At the same time, anisokaryosis
was moderate, with keratin pearls and keratini-
sation of individual cells present, accompanied
by associated mixed-cell inflammation (Fig. 5).

Localisation of neoplasms, n=43

80

70 66,8
60 1
50 373
40 T
30 21.7
16.
20 6=6 =
10
Lower jaw / Upper jaw / soft
mucous palate / mucous
membrane /lips/  membrane /
gums lips / gums
Cats (%), 37 animals 37.8 21.7
Dogs (%), 6 animals 16.6 66.8

Cats (%), 37 animals
Dogs (%), 6 animals

18.9

16.6
= —_— 8.1
0 = 0
Under the Tongue / pharynx Oral cavity
tongue / mucous (diffuse)
membrane of
the floor of the
mouth
18.9 13.5 8.1
0 16.6 0

Figure 4. Localisation of neoplasms in the study animals

Source: authors’ own work

Figure 5. Histological appearance of a G2 squamous cell carcinoma of oral cavity tissue in a cat
Note: 1 - concentric accumulation of eosinophilic keratin in the centre of the epithelial layer, indicating keratinisation
of the tumour; 2 — massive proliferation of tumour cells infiltrating the stroma; 3 — enlarged hyperchromic nuclei of
tumour cells with irregular contours; 4 — connective tissue with signs of inflammatory infiltration surrounding the

tumour complexes
Source: authors’ photo

Oral carcinomas in cats are characterised
by a marked tendency towards invasive growth,

particularly invasion into the underlying bone
tissue of the lower or upper jaw. This may be
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accompanied by bone destruction, tooth loss,
pain, difficulty eating and pathological frac-
tures. The poor prognosis for squamous cell
carcinoma of the oral cavity in cats is asso-
ciated with the difficulty of achieving clear
resection margins, high local invasiveness, a
tendency to recur, and the potential for metas-
tasis to regional lymph nodes and the lungs.
A more detailed histological picture of squa-
mous cell carcinoma of the oral cavity in cats,
in particular the formation of keratin pearls
and the desmoplastic reaction of the stroma,
is shown in Figure 6.

Figure 6. Histological appearance of squamous
cell carcinoma of the oral cavity in a cat

(H&E stain, x400 magnification)
Note: 1 — mature keratin pearls with characteristic
keratin layering; 2 — area of marked desmoplastic
stromal reaction with fibroblast proliferation around
invasive epithelial nests
Source: authors’ photo

As shown in Figure 6, the histological spec-
imen contains tumour nests composed of dense
concentric masses of keratin, known as “keratin
pearls”. Surrounding the “keratin pearls” are
pleomorphic cells exhibiting features of aniso-
cytosis and anisokaryosis. The nuclei are large
and vesicular, with coarse chromatin and visi-
ble nucleoli. An intense reactive proliferation
of fibrous connective tissue is present around
the tumour complexes.

Based on the results of morphological
examination and clinical assessment, it was
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established that in most cases squamous cell
carcinoma was characterised by an aggressive
course with marked invasion into bone tissue. In
one of the examined samples of squamous cell
carcinoma, characteristic histological features
were identified - the formation of keratin pearls
and moderate anisokaryosis, confirming the
differentiated type of carcinoma. Similar mor-
phological characteristics are described in the
works of K. Feigin & C. Bell (2024), who pointed
to significant histological variability of tumours,
which influences their biological behaviour and
prognosis. The results obtained are consistent
with those of S. Goldschmidt et al. (2025) in that
clinically, the neoplasms manifested as inva-
sion into bone tissue (lysis, deformation of the
jaws), the formation of ulcerated surfaces, pain
and impaired food intake, and in some cases,
metastasis, which underscored the aggressive-
ness of local tumour growth in the oral cavity.

A comparison of the morphological struc-
ture of the neoplasms in the studied animals re-
vealed that in cats, invasive variants with deep
invasion into bone tissue and the formation
of “keratin pearls” predominated, whereas in
dogs, superficial, erosive-ulcerative forms were
more frequently observed, confirming the ob-
servations of K. Feigin & C. Bell (2024) regard-
ing the dependence of the histological type of
tumour on the species of animal. In this study,
bone invasion was observed in 68% of cats,
which is consistent with the data obtained by
D. Giacobino et al. (2025), who reported 65% of
cases of infiltration in dogs with squamous cell
carcinoma. This correlation demonstrates the
universality of the pathomorphological mech-
anisms of invasion, regardless of species and
geographical region.

The combined use of methods (histopa-
thology with radiography, or cytology with CT)
improved accuracy, particularly in determining
invasion into bone tissue. The distribution of
diagnosed tumour types is shown in Figure 7.
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Distribution of diagnosed tumour types in companion animals, n = 43

100 89
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Cats
® Dogs
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Other malignant

tumours
12 2
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16.6 16.6

Figure 7. Distribution of diagnosed tumour types in companion animals

Source: authors’ own work

Figure 7 shows a clear imbalance in the
distribution of tumour types: malignant forms
together account for the vast majority of cas-
es, indicating the seriousness of oral cancer in
companion animals as a whole. What is most
significant is not so much the dominance of
squamous cell carcinoma in itself, but rather
the fundamental difference between species
within the category of benign neoplasms: in
cats, this is zero. This means that the detection
of any oral neoplasm in a cat effectively indi-
cates, with a very high probability, a malignant
process — which has direct practical implica-
tions for the clinical decision to proceed with
urgent intervention without waiting for further
confirmation. In dogs, however, the picture is
more varied: benign and other malignant forms
together account for a third of cases, which jus-
tifies the need for a more detailed differential
diagnosis before selecting a treatment strategy.

According to the results obtained, it was
established that squamous cell carcinoma is
the predominant type of neoplasia, the de-
velopment of which was recorded in 86% of
all cases, which is consistent with the data of
P. Brilhante Simoes et al. (2025a), who noted a
significant frequency of epithelial malignant

neoplasms detected during the examination
of 12,671 dogs. In the present sample, this fig-
ure is even higher, which can be explained by
the characteristics of the animal population
and the selection of severe clinical cases. The
predominance of cats in the sample (86%) may
indicate a species-specific predisposition to
the development of this type of tumour. It was
found that the majority of animals belonged to
the older age group, which is consistent with
the general patterns of oncological processes.
The use of imaging methods, in particular
radiography and CT, allowed the extent of bone
structure involvement to be determined, which
is critically important for treatment planning,
as also discussed in the work by M. de Almei-
da et al. (2025). S. Goldschmidt et al. (2023) also
noted the high diagnostic value of preoperative
screening for assessing the extent of the tu-
mour process. The cytological and histological
methods used in the study demonstrated high
diagnostic accuracy (over 90%). A similar accu-
racy of morphological methods was described
by K. Feigin & C. Bell (2024), who analysed cas-
es of ameloblastoma in dogs and emphasised
that cytological assessment is effective when
an experienced morphologist is available. At
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the same time, M. De Almeida et al. (2025) em-
phasised the importance of CT in visualising
local tumour invasion. In this study, it was CT
that allowed an additional 5 cases to be clas-
sified as invasive, which had previously been
considered superficial. Regarding the clinical
course, stage III cancer was diagnosed in the
majority of cats (45%), regardless of the type of
treatment. Such a high proportion of advanced
cases is consistent with the observations of
S. Goldschmidt et al. (2023), who found that in
over 60% of small animals, oral tumours were
detected at late stages of development.

In this study, the radiographic sign of
bone lysis was the most indicative criterion of
inoperability, which fully coincides with the
prognostic criteria proposed by P. Brilhante
Simoes et al. (2025b). Furthermore, S. Sabat-
tini et al. (2026) demonstrated that molecular
markers, such as SOX-10, can be used to iden-
tify metastatic cells in lymph nodes. S. Lee et
al. (2021) established that CT is one of the most
informative tools for assessing the extent of
tumour invasion and allows for a detailed as-
sessment of the anatomical boundaries of the
lesion, the extent of invasion, and the involve-
ment of the skull’s bony structures. High-res-
olution imaging allows for a more precise

determination of the lesion boundaries, which
is critical for planning surgical intervention.
The use of high-resolution CT protocols pro-
vides a three-dimensional reconstruction of
the pathological process, which significant-
ly improves the accuracy of clinical staging.
M. de Almeida et al. (2025) noted that the use
of whole-body CT in veterinary oncology sig-
nificantly improves the detection of primary
tumours, substantially increasing diagnostic
sensitivity, and allows for the visualisation of
hidden metastases that may remain undetect-
ed during standard examination. This has a
significant impact on the choice of therapeutic
strategy. In addition to traditional diagnostic
methods, as noted by G. Mucignat et al. (2024),
molecular biological and immunohistochemical
approaches are being actively introduced into
modern veterinary oncology, enabling a more
in-depth assessment of the biological nature
of the tumour process. The integration of mor-
phological and molecular markers has enabled
the development of more accurate prognostic
models and personalised treatment approach-
es. Analysis of clinical cases has shown that the
choice of therapeutic strategy depends on the
tumour’s location, the degree of invasion, and
the animal’s general condition (Fig. 8).

Methods of treating animals, n = 43
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Figure 8 reveals a significant imbalance
between the approaches used, which has im-
portant clinical implications. Most notably,
palliative care predominates (44%) — that is,
almost half of the animals received treatment
aimed not at eliminating the tumour, but
merely at alleviating their condition. This in-
directly suggests that a significant proportion
of cases were already at a stage where radical
intervention was impossible or inadvisable at
the time of referral. Thus, the diagram indi-
rectly reflects the problem of late detection —
not as a statistic, but as a clinical consequence.
At the same time, targeted therapy (26%) and
surgical intervention (19%) together account
for 45% - that is, almost as much as pallia-
tive care. However, these two approaches dif-
fer fundamentally in their objectives: surgery

involves the physical removal of affected tis-
sue, whereas targeted therapy acts systemi-
cally. The fact that targeted therapy was used
more frequently than surgery may indicate
the prevalence of cases with bone invasion or
anatomically complex localisation, where re-
section is technically limited. Chemotherapy/
immunotherapy (1.2%) is used in virtually
isolated cases, reflecting its adjunctive rather
than primary role in treatment protocols for
oral tumours in companion animals.

In one clinical case involving a cat with
squamous cell carcinoma of the hard palate
and tongue, combined treatment was recom-
mended (Fig. 9a-c), comprising surgical inter-
vention combined with targeted therapy using
tyrosine kinase inhibitors. Such approaches are
consistent with research.

Figure 9. Treatment outcomes for cats diagnosed
with squamous cell carcinoma of the oral cavity
Note: a-c - a clinical case of squamous cell carcinoma of the hard palate and tongue in a cat: a — tumour involvement
of tissues in the hard palate and tongue region prior to treatment; b — tissue condition on day 16 of treatment; c —
condition of the tissues on day 30 of treatment; d-f — clinical case of a neoplasm in the sublingual region and on the
gums in a cat: d — neoplasm in the sublingual region and on the gums; e — treatment results on day 16; f — treatment

results on day 30
Source: authors’ photo

In cases involving tumours in difficult lo-
cations (Fig. 9 d-f), particularly in a cat with
sublingual carcinoma, the scope for radical sur-
gical treatment was limited. In such situations,
palliative care was provided with the aim of im-
proving the animal’s quality of life. The use of
multi-kinase inhibitors and antibacterial drugs
allowed the inflammatory process to be con-
trolled and tumour progression to be partially

halted. Recent research by H. He et al. (2024)
has also confirmed the promise of radiothera-
py and the latest treatment methods, includ-
ing immunotherapy and targeted approaches.
However, treatment issues remain complex. In
the sample cited, only 19% of animals under-
went surgery, whilst 44% received palliative
care and 26% received targeted therapy with
tyrosine kinase inhibitors (imatinib, Sutent,
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Palladia, toceranib). The treatment applied was
in line with the global trend of shifting from
aggressive surgical interventions to combined
regimens of systemic treatment. Compared
with the findings of K. Feigin & C. Bell (2024),
who reported remission in only 15% of patients
following resection without systemic therapy,
the inclusion of targeted drugs in the treat-
ment regimen increased early stabilisation of
the disease to 33%.

Some studies have noted a significant pro-
longation of survival when receptor inhibitors
are combined with non-steroidal anti-inflam-
matory drugs (Piroxicam, Meloxicam), which
is consistent with the clinical observations of
R. Gualtieri et al. (2025) regarding the syner-
gy of antitumour and anti-inflammatory ef-
fects. This provides grounds for considering
combination therapy as a promising direction
in veterinary oncology. The treatment strate-
gy for oral cavity neoplasms is complex and is
determined by the histological type of tumour,
the stage of the disease, and the patient’s gen-
eral condition. Surgical removal remains the
primary method, the effectiveness of which
depends directly on adherence to adequate
surgical margins. S. Goldschmidt et al. (2025)
emphasised that inadequate surgical margins
significantly increased the risk of local recur-
rence, particularly in aggressive odontogenic
and epithelial neoplasms, and that the preci-
sion of surgical removal directly influences the
long-term prognosis.

A comparative analysis of the present ani-
mal study with the data of P. Brilhante Simoes et
al. (2025a) revealed that the frequency of me-
tastasis (approximately 15%) is somewhat low-
er than in large-scale samples (20-25%). This
can be explained by the predominance of locally
invasive forms without distant lesions, as well
as the short duration of clinical observation.
In cats, metastases were recorded mainly in
the submandibular and retropharyngeal lymph
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nodes. The degree of tumour differentiation
also influenced the prognosis. Less differenti-
ated forms without keratinous structures were
characterised by faster growth; in such animals,
the median survival did not exceed 5 months,
whereas for G1-G2 tumours with marked kera-
tinisation, the median prognosis was up to 12
months. Similar patterns were identified by
K. Feigin & C. Bell (2024) in cases of low-grade
ameloblastomas, where differentiation corre-
lated directly with clinical outcome.

The use of imaging techniques - con-
trast-enhanced CT - proved highly effective in
detecting heterogeneity in neoplasms, and the
results fully corroborated the findings of M. De
Almeida et al. (2025) regarding the advantag-
es of CT over radiography in the diagnosis of
small head and neck neoplasms in animals. The
study results showed that in 12% of cases, the
true extent of local invasion was determined
solely through CT. In a broader context, the
results obtained expand the understanding of
the pathogenesis and treatment options for
epithelial carcinomas in animals. P. Brilhan-
te Simoes et al. (2025b) indicated that scien-
tific attention should be directed towards the
systematic classification and generalisation
of histological variants in relation to survival
prognosis. The results obtained confirmed the
practical importance of this approach, as it was
precisely the morphological verification of the
degree of differentiation (G1-G2) that allowed
the prognosis to be refined in more than half
of the patients. This indicates the universality
of the pharmacological response across species,
even with different dosing regimens.

Based on the results obtained, it is possi-
ble to compare the clinical and morphological
characteristics of oral cavity tumours in cats
and dogs with current international trends, and
to confirm the conclusion reached by S. Ahn &
J.H. Yun (2026) that the generalisation of ma-
lignant tumour models in animals contributes
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to a deeper understanding of the similarities
in oncogenesis between species. In this sense,
the study of squamous cell carcinomas in cats
and dogs has not only veterinary but also com-
parative medical significance, as it models the
behaviour of similar tumours in humans.

Thus, the study results are consistent with
most contemporary international research and
confirm the relevance of a comprehensive ap-
proach to the diagnosis and treatment of ma-
lignant neoplasms of the oral cavity in small
animals. The approach used for the diagnosis
and treatment of tumours has demonstrated
the importance of morphological verification,
anatomical localisation, the age factor, and the
use of targeted drugs as key components in pre-
dicting the survival of animals with squamous
cell carcinomas. The results obtained are gen-
erally consistent with studies demonstrating
the predominance of squamous cell carcinoma
in cats, aggressive local growth, and limited
possibilities for radical treatment in advanced
stages. At the same time, a distinctive feature of
this study is its focus on clinical practice within
the context of local veterinary medicine, which
allows for an assessment of the realistic pos-
sibilities for diagnosis and treatment. The re-
sults obtained have made it possible to confirm
that oral cavity tumours in small companion
animals are one of the most pressing issues in
clinical veterinary oncology.

Conclusions

The study analysed 43 clinical cases and exam-
ined pathological processes in companion an-
imals, establishing that neoplasms of the oral
cavity in dogs and cats were characterised by a
high prevalence of malignant forms, with squa-
mous cell carcinoma being the most common
(in 86% of the animals studied). In the study
sample, the majority of animals belonged to the
older age group: the vast majority of patients
belonged to the geriatric group (over 10 years

old). At the same time, there was a significant
numerical predominance of cats among the af-
fected animals (86% of the total sample). The
course of squamous cell carcinoma was charac-
terised by a high degree of aggressiveness. The
main complicating factor was tumour invasion
into bone tissue (in 68% of the cats examined,
tumour growth into the jaw was recorded),
which was accompanied by bone destruction
and significantly complicated treatment and
worsened the prognosis of the disease. Metas-
tasis to the lymph nodes or lungs was detected
in 15% of animals at the stage of tumour dis-
integration. Due to the advanced stage of the
disease, the tumours were inoperable in 43%
of cases (16 cats and 3 dogs). The main clini-
cal manifestations of the pathological process
were the formation of tumour masses, the pres-
ence of ulcerative lesions of soft tissues, halito-
sis, bone destruction and impaired oral cavity
function. These features significantly worsened
the prognosis and complicated further ther-
apeutic measures. It has been demonstrated
that a comprehensive approach is essential for
accurate diagnosis, combining the collection of
medical history, a general clinical examination
of the animals with a thorough examination of
the patients’ oral cavity, imaging techniques,
and histopathological studies, all of which are
necessary for accurate diagnosis and the deter-
mination of treatment strategies. It has been
shown that the choice of treatment strategy de-
pends on the tumour’s location and the extent
of its spread. In cases of localised neoplasms,
surgical treatment was effective, whereas in
cases of advanced disease, palliative or target-
ed therapy was used. Prospects for further re-
search relate to the study of the efficacy of the
latest treatment methods, in particular target-
ed and immunotherapy.
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AHoTanis. AKTYaJbHICTh MOCTIKEHHS 3YMOBJIEHA BMCOKOIO TONIMPEHICTIO HOBOYTBOPEHb
pPOTOBOI TOPOXKHMHU Yy TBAPUH-KOMIIAHbIOHIB, CKJIAOHICTI0O IiX paHHbOI MHiaTHOCTUKU Ta
00MEXKeHUMM MOXKIMBOCTSIMM e(QEeKTMBHOTO JIIKyBaHHS Ha Ti3HiX CTajisiX 3aXBOpPIOBaHHSA. Y
3B’I3KYy 3 I[MM, MpPEACTaBAeHUII HAyKOBMIi MaTepiaJl MPUCBSYEHMIT BU3HAUEHHIO KITiHIYHUX
i MopdomoTiYHMX 0CO6IMBOCTEN T HOBOYTBOPEHDb POTOBOI MOPOKHMHM Yy cO6aK i KOTiB, a TAKOXK
BCTAHOBJIEHHIO e(eKTMBHOCTI CyyacHUX MiAXOAiB y iX miarHOCTMII Ta JiKyBaJbHiil TaKTUIIi.
[TpoBimHMM MeETOAOM AOCIIMKEeHHSI CAYyTyBaB KIIiHIKO-IiaTHOCTMUHMII aHasi3, 10 BKJIIOYaB
y3araJbHEeHHS Pe3y/NbTaTiB KIiHIYHOTO OOCTeXeHHs, BisyamisaliiiHux Ta MOPQOIOTiUHMUX
IocaigskeHb. Y X0OAi JOC/TiI>KeHHS TpoaHali30BaHOo 43 KIiHiUHI BUMAAKX HOBOYTBOPEeHb POTOBOI1
TIOPOXKHMHM Y TBaPMH-KOMIIaHbIOHIB, cepes SIKUX IepeBakalay KOTM CTapllioi BiKOBOI Ipymnu.
3a3HaueHo, 0 y 86 % BUITAAKIB AiaTHOCTOBAHO IUIOCKOKIITMHHMIA paK, SIKMii XapaKTepu3yBaBCs
arpecUBHMM Iepe6irom Ta iHBasi€lo y KicTKOBY TKaHMHY. BcTaHOBIEHO, 110 HajtuacTime (y 59,5 %
BUIIA/IKiB) MyXJIMHY TOKJTi3yBAIMUCS Y BEPXHill Ta HUKHI Leerti, i I3MKOBi JUISTHIII Ta I3UKY.
IlyxnuHHI TIpoliec y cobak, cepel, SKUX AiarHOCTOBAHO He JIKIe 3JI0SIKiCHi HOBOYTBOpPEHHS,
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Oral cavity neoplasms in companion animals...

TaKi K MIOCKOKJIITMHHA capKoM (68,8 %), a it mo6posikicHi (16,6 %), peecTpyBaau y JOPOCIOMY
Bimi. OGIPpyHTOBAHO, IO KIiHiUHI MPOSIBY BK/IIOYAIM YTBOPEHHS MYyXJIMHHMX Mac, BUPa3KOBi
ypakeHHsI, JEeCTPYKIIil0 KiCTKOBOI TKaHMHM Ta IOPYUIEHHS (QYHKIiI pOTOBOi IMOPOKHUHMA.
3’sscoBaHO, 10 e(EeKTUBHICTh MiaTHOCTMKM 3HAYHOK MipOl0 3ajexajna Bill 3aCTOCYBaHHS
KOMILJIEKCHOTO TMiAXOmy, SIKMii BK/IIOUaB KiIiHiUHe OOCTEXXeHHS, MeToAM Bisyamizamii Ta
ricronoriuny Bepudikariito niarHo3y. BcraHOB/IeHO, 1[0 BMOIp JiKyBaJIbHOI TAKTUKY BU3HAUABCS
JIOKaJli3alji€lo Ta CTyleHeM MOUIMPEeHHs MyXJIMHHOTO IpOollecy i MOXe BKJIOYATU Xipypriuhe
BTPYYaHHS, TapreTHy ab6o majiaTMBHY Teparmilo. MaTepiajy CTaTTi CTaHOB/ISTH MPAKTUUHY
LIiHHICTb [JIs JTiKapiB BeTepyHaPHOI MeIUIIMHM, OCKIJIbKM CIIPUSIIOTD ITiABUIIIeHHIO epeKTUBHOCTI
IiaTHOCTMKM Ta JIIKyBaHHSI HOBOYTBOPEHb POTOBOI MOPOXXHMHM Y TBAPUH-KOMITAaHbIOHIB

KniouoBi c1oBa: KoTu; cob6aky; BeTepMHApHA OHKOJIOTISI; iHBa3is KiCTKM; BEPXHS Ta HVDKHS
LIesIern; i I31KoBa JiISTHKA ;) I3UK
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