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Abstract. The relevance of this study is due to the increasing number of complaints from cat owners 
presenting to veterinary clinics regarding the occurrence of unpleasant odours from the oral cavity 
(halitosis) in their pets. Accordingly, the article focuses on identifying diseases and their clinical 
manifestations most commonly associated with the development of halitosis in cats. To assess the 
presence and progression of halitosis, case histories were collected, and clinical examinations of the 
oral cavity were performed. The most frequent oral pathologies accompanied by unpleasant odours 
were identified. It was found that in 27% of the examined animals, halitosis developed against the 
background of chronic gingivostomatitis. In 14% of cases, it was associated with stomatitis and 
dental calculus, while in 13% it resulted from tooth resorption. Viral diseases of the oral cavity 
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Introduction

Throughout 2024, a common concern raised by 
cat owners when visiting veterinary clinics was 
the presence of bad breath in their animals. 
This odour of exhaled air from the mouth, 
often described as offensive and pungent to 
humans, can either be a consequence of the 
animal’s diet or may indicate the presence or 
development of specific underlying diseases. 
Therefore, in cases of persistent bad breath in 
a cat, it is recommended to consult a veteri-
nary professional to determine the cause of the 
halitosis. Halitosis is defined as the unpleasant 
odour detected in an animal’s breath upon ex-
halation by a person in close proximity.

According to J.  Guilherme-Fernandes  et 
al.  (2024), halitosis in animals can be catego-
rised as either physiological or pathological. 
Physiological halitosis typically occurs after 
the consumption of liquids or food and lasts 
for a few hours. In approximately 90% of these 
cases, the unpleasant smell originates sole-
ly from the oral cavity. J.M. Croft et al.  (2022) 
have shown that this is primarily caused by 
the metabolic products of Gram-negative an-
aerobic bacteria (volatile sulphur compounds) 

present in the oral cavity, which break down 
proteinaceous substances found in saliva, shed 
epithelial cells, and food debris.

Pathological halitosis, as noted in the re-
search by M. Soltero-Rivera et al. (2023), man-
ifests as a clinical sign in a variety of diseases. 
The most common of these in cats are dental 
and gum disorders. According to the findings 
of these authors, between 50% and 90% of cats 
over four years of age experience some form of 
acute dental pathology. In their study, P. Kam-
langchai et al. (2024) indicated that in chronic 
gingival and periodontal diseases in cats, spe-
cifically gingivostomatitis and periodontitis, 
the unpleasant odour from the animal’s mouth 
is not just an initial symptom but also serves as 
an important indicator of the underlying issue.

The majority of bacteria within the oral mi-
crobiota, as established by P. Dai  et al.  (2024), 
exist in a symbiotic relationship, maintaining a 
dynamic balance. When this balance is disrupt-
ed, it can lead to disease. Indeed, disruption of 
the oral microbiota can play a crucial role in the 
development of oral tissue diseases and, conse-
quently, be a cause of halitosis. The microbial 

were diagnosed in 11% of the animals. Gingivitis (8%), periodontitis (7%), and oral neoplasms (7%) 
were among the least frequently diagnosed conditions in cats with halitosis. Morphological and 
biochemical blood studies in animals with chronic gingivostomatitis accompanied by halitosis 
revealed specific changes in haematological parameters, corresponding to underlying pathological 
processes. According to the results of clinical analysis of native blood from cats with chronic 
gingivostomatitis and clinical signs of halitosis, the white blood cell count increased by 88.6% 
(P < 0.001), eosinophils by 1.7 times (P < 0.05), while the number of platelets and red blood cells 
decreased by 1.5 times (P < 0.001) and 1.2 times (P < 0.05), respectively, in comparison with clinically 
healthy animals. These patterns indicate pronounced destructive changes in the cells of the oral 
mucosa and associated tissues and organs. This material is of practical relevance for veterinary 
practitioners and is important for use in the diagnosis and prognosis of diseases presenting with 
halitosis, as well as in selecting an optimal treatment strategy and monitoring its effectiveness

Keywords: oral cavity; gingivitis; stomatitis; chronic gingivostomatitis; tongue ulcer; squamous 
cell carcinoma
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population of the oral cavity, according to the 
research of P.M. Oba et al. (2024), significantly 
influences periodontal disease. These authors 
suggest that investigating the oral microbiota 
can be used in conjunction with assessments of 
odour, dental plaque, and gingivitis to evaluate 
the impact of dental lesions on the animal’s 
oral health. Microbial plaque is the aetiological 
agent of gingivitis, periodontitis, and halitosis, 
as noted in the study by E. Cunha et al. (2022), 
who demonstrated that controlling dental 
plaque plays a vital role in maintaining the 
physiological health of the oral cavity.

In their research, Y. Wei et al. (2024) report-
ed that halitosis was observed in cases of gingi-
vostomatitis resulting from various infectious 
or systemic diseases, including feline calicivi-
rus, feline immunodeficiency virus, and feline 
leukaemia virus. Given the genetic diversity of 
the virus, these authors suggest that its wide 
spectrum of clinical presentations poses sig-
nificant challenges in the diagnosis, treatment, 
and prevention of gum disease. A range of caus-
es for halitosis not directly related to oral tissue 
damage was identified by D.H. Kim et al. (2023), 
including pathologies of the ear, nose, and 
throat, pulmonary conditions, gastrointestinal 
disorders, metabolic disturbances (such as re-
nal failure and diabetes mellitus), and the ad-
ministration of certain medications.

The findings of a study by U.І. Voloboieva 
& D.D. Bilyi (2024) have demonstrated that the 
prevalence of dental pathology in companion 
animals is on the rise, affecting over 70% of an-
imals. Furthermore, the frequency with which 
oral cavity pathologies are detected is signifi-
cantly influenced by the diagnostic methods 
employed: detection rates range from 20%-25% 
without general anaesthesia to 80%-100% with 
the use of anaesthesia.

Scientists have investigated specific 
pathological conditions within the oral cavity 
that are characterised by halitosis in animals. 

However, there remains a lack of comprehen-
sive data regarding the findings of clinical 
examinations in affected animals and the cor-
responding changes in haematological param-
eters. These parameters reflect the progression 
of pathological processes within the animal’s 
oral cavity and could play a crucial role in the 
diagnosis and prognosis of these conditions, 
as well as in guiding the selection of the most 
effective treatment strategies and monitoring 
their outcomes. Considering the widespread 
occurrence of oral pathology and the numer-
ous potential causes of halitosis in animals, ac-
curate differential diagnosis is essential. This 
study aimed to determine the informative val-
ue of clinical research methods in identifying 
the underlying causes of pathological halitosis 
in domestic cats.

Literature Review
Animal owners often perceive the offensive 
odour emanating from their pets’ mouths as a 
mere inconvenience, failing to recognise that 
halitosis is frequently a symptom of underlying 
pathological conditions. According to J.G. An-
derson & P. Hennet (2022) and U.I. Voloboieva et 
al.  (2023), the majority of oral cavity diseases 
are identified through clinical examination, 
taking into account the animal’s medical histo-
ry. For more precise diagnostic differentiation, 
procedures such as gingival probing (in cases of 
periodontitis) or radiographic imaging of the 
head and jaw region are indicated. J.M. Croft et 
al. (2022) established that the primary cause of 
halitosis in animals is linked to the presence of 
bacteria within the oral cavity, which results 
from inflammatory processes leading to the de-
velopment of gingivitis and periodontitis.

Building on the findings of C.M. Bollen & 
T. Beikler  (2012), who noted that pathological 
halitosis is a symptom of disease, E. Cunha et 
al. (2022) discovered that gingival inflammation 
of varying severity is the primary aetiological 
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factor in the development of unpleasant breath 
in cats. Furthermore, research by A. Di Cerbo et 
al.  (2015) indicates that physiological halito-
sis can occur in cats aged 5-7  months, asso-
ciated with the inflammatory process in the 
gums during the transition from deciduous to 
permanent teeth. This information should be 
considered when taking a patient’s history. 
According to research by D.O.L.  Caravalho  et 
al. (2025), the health of tissues within the oral 
cavity of animals is significantly influenced by 
dental diseases. These authors demonstrated 
that, depending on the severity of the under-
lying pathological process, dental conditions 
can clinically manifest as difficulty in eating, a 
reduced appetite, weight loss, and the presence 
of excessive salivation.

Regarding the presentation of pain, S. Tay-
lor  et al.  (2024) noted that cats often conceal 
signs of discomfort, even when suffering from 
serious dental conditions such as periodontitis, 
chronic gingivostomatitis, apical periodontitis, 
and viral infections. However, in cases of puru-
lent periodontitis, for example, which elicits a 
strong pain response in the animal, indicators 
of pain can be identified through changes in 
the cat’s behaviour. The animal may become 
lethargic, lose its appetite, and avoid having its 
face touched. Chronic pain can also be caused 
by damaged teeth (due to dental caries or me-
chanical trauma), which can significantly im-
pact the animal’s quality of life and may clin-
ically present as emaciation and dehydration.

M.X.  Rodrigues  et al.  (2019) investigat-
ed periodontitis as a common and significant 
health concern in domestic cats. The compo-
sition of the subgingival microbiota in cats di-
agnosed with chronic periodontitis, aggressive 
periodontitis, and chronic gingivostomatitis 
has been insufficiently characterised. These 
researchers identified several key genera pre-
viously implicated in periodontal diseases (for 
example, Treponema and Filifactor) and also 

found in the oral microbiota (for example,  
Moraxella and Capnocytophaga) of healthy 
cats. Analysis of phylogenetic beta-diversity 
revealed that the microbiota of periodontally 
healthy cats differed from that of affected cats. 
While most of the bacterial genera known to be 
associated with periodontal disease were also 
identified in healthy cats, they were present in 
significantly lower relative abundance. Notably, 
alpha-diversity was found to be higher in the 
disease groups compared to their healthy coun-
terparts. These findings suggest a pathological 
mechanism involving opportunistic behaviour 
by certain microorganisms.

M. Soltero-Rivera et al. (2024) drew atten-
tion to the specifics of feline chronic gingiv-
ostomatitis (FCGS). This condition is a debili-
tating disease for cats and presents a challenge 
for both veterinary surgeons and cat owners. 
It is an immune-mediated disorder associated 
with chronic viral infection in patients exhib-
iting higher alpha-diversity in their subgingi-
val microbiome. These authors highlighted the 
multifactorial aetiology of FCGS, where clini-
cal diagnosis relies on the examination of in-
flammatory lesions within the oral tissues and 
histological confirmation, rather than molecu-
lar diagnostic results. This limitation hinders 
the potential for early diagnosis. Research by 
D.O.L. Caravalho et al. (2025) has indicated that 
the aetiology of chronic gingivostomatitis re-
mains to be fully elucidated. There is evidence 
potentially pointing towards a viral origin. Cur-
rently, dental extraction is the standard treat-
ment approach, and cats that do not respond 
to this therapy may require lifelong medical 
management and, in some instances, euthana-
sia. Investigating the symptomatology of viral 
diseases, A.C.  Fontes  et al.  (2023) noted that 
feline calicivirus is linked to a wide array of 
clinical presentations, particularly chronic gin-
givostomatitis, which is a common oral pathol-
ogy in cats. R. Hofmann-Lehmann et al. (2022) 
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observed that calicivirus infection is a major 
predisposing factor for the development of pa-
thology in the gingiva and oral mucosa of cats, 
although the precise pathogenesis of caliciviro-
sis is not yet fully understood.

Diseases affecting the oral cavity, as 
demonstrated by N.  Khomyn  et al.  (2020), 
such as fibrous periodontitis, can have a pro-
longed asymptomatic course, often only being 
detected during radiographic examination. 
In advanced cases, animals were observed to 
develop fistulae in the infraorbital region (the 
location of the fourth upper premolar tooth). 
Research findings from D.H. Kim et al.  (2023) 
and M.K. Park & K.H. Song (2024) have shown 
that halitosis, salivation, reduced appetite, 
and an animal’s reluctance to eat hard food 
can all indicate the presence of various oral 
pathologies in cats, including not only dental 
and oral mucosal lesions with ulceration, but 
also the formation of fistulae within the oral 
cavity, tissue necrosis, and the breakdown of 
neoplastic tissue.

Several scientific studies (Kamlangchai  et 
al.,  2024; Soltero-Rivera  et al.,  2024) have 
presented the results of developing and eval-
uating different treatment approaches for an-
imals with oral pathologies of various origins. 
For instance, L.D.C.  Araujo  et al.  (2022) and 
M.  Zhang  et  al.  (2024) reported that a com-
posite probiotic used in their study modulated 
the oral microbiota in cats, supporting bene-
ficial or commensal bacteria while inhibiting 
the growth of pathogenic ones, suggesting its 
potential for improving oral health in felines. 
A.J.  Villatoro  et al.  (2022) proposed a novel 
treatment strategy for feline chronic gingiv-
ostomatitis, based on the use of mesenchymal 
stem cells and their regenerative and immuno-
modulatory properties. Research by C. Ohira et 
al. (2025) has established a strong link between 
halitosis and periodontal diseases, attribut-
ing it to volatile sulphide compounds, such as  

hydrogen sulphide and methyl mercaptan, pro-
duced by periodontal bacteria in the oral cavity.  
Furthermore, they suggest that oral adminis-
tration of catechin may prevent periodontal 
diseases in both dogs and cats. According to 
D.O.L.  Caravalho  et al.  (2025), surgical inter-
vention, involving the extraction of molar and 
premolar teeth, is considered a preferable ap-
proach to prevent bacterial proliferation, halt 
the most intense inflammation, and improve 
the patient’s quality of life. However, K. Oskars-
son et al.  (2021) pointed out that there is cur-
rently a lack of comprehensive information 
regarding the outcomes of communication be-
tween veterinary staff and pet owners concern-
ing dental health and the prevention of dental 
pathologies in animals.

Therefore, pathological halitosis is a com-
mon symptom of numerous diseases, not only 
those localised within the oral cavity but also 
conditions affecting other organs and tissues. 
Establishing the underlying cause (aetiology) 
of halitosis necessitates a combination of var-
ious diagnostic approaches, including physical 
examination, laboratory tests, and instrumen-
tal investigations. The issue of early diagnosis 
remains a significant area of focus. Regarding 
the treatment of animals with pathologies as-
sociated with halitosis, several therapeutic 
modalities have been proposed, including an-
tibiotic therapy, probiotics, stem cell therapy, 
and surgical intervention. Drawing upon the 
research findings presented in peer-reviewed 
publications, this article has outlined the most 
common clinical presentations of oral cavity 
diseases in cats, where the initial observation 
by owners is frequently the presence of an un-
pleasant odour from the mouth.

Materials and Methods
The research was conducted from August to 
December  2024 at the VetGeneration Holosiiv 
private veterinary clinic in Kyiv, Ukraine. To 
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identify pathologies localised within the oral 
cavity of cats and associated with the presence 
of halitosis, a thorough collection of medical 
histories and a comprehensive clinical exami-
nation were performed on 428 animals. The re-
sults of this process enabled the determination 
of the most prevalent pathologies among those 
examined. Ten animals diagnosed with chronic 
gingivostomatitis (the most frequently record-
ed condition) were selected for further investi-
gation. During the study, blood samples were 
collected (from the lateral subcutaneous vein 
of the forearm) for the analysis of morpholog-
ical and biochemical parameters to assess the 
overall health status of the patients.

For the complete blood count, biological 
samples were collected into tubes containing 
the anticoagulant ethylenediaminetetraacetic 
acid and analysed using a Heska Element HT 
veterinary haematology analyser (USA). This 
analyser was used to determine the follow-
ing blood parameters: red blood cell count, 
white blood cell count, platelet count, hae-
moglobin concentration, and haematocrit lev-
el. For biochemical analyses, blood samples 
were stabilised with heparin and subsequent-
ly centrifuged for 10-15 minutes at a speed of 
1,500-2,500 revolutions per minute. Following 
centrifugation, the supernatant  – blood plas-
ma – was collected, and the following biochem-
ical parameters were measured: the activity of 
aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), and alkaline phosphatase 
(ALP), as well as the concentration of glucose, 
creatinine, and urea nitrogen. These select-
ed parameters were measured using a Fujifilm 
DRICHEM NX600 (Japan) automated biochemi-
cal analyser, specifically designed for veterinary 
clinics. Statistical analysis of the haematologi-
cal data was performed using a personal com-
puter with the BAF – Veterinary Medicine soft-
ware and individual patient dental records. The 
Student’s t-test was employed to determine 

statistical significance, with significance levels 
set at P < 0.05, P < 0.01, and P < 0.001.

The scientific research involving animals 
adhered to the guidelines of the European 
Convention for the Protection of Vertebrate 
Animals used for Experimental and other Sci-
entific Purposes, approved in Strasbourg in 
1986 (European convention…,  1986), and the 
Law of Ukraine No. 3447-IV “On the Protection 
of Animals from Cruelty” (2006). All necessary 
procedures on the animals were conducted 
following the ARRIVE guidelines, ensuring 
compliance with the guiding principles of Di-
rective of the European Parliament and of the 
Council No. 2010/63/EU (2010) on the protec-
tion of animals used for scientific purposes.

Results and Discussion
Given that pathological halitosis can be a 
symptom of various systemic disorders, a 
study was conducted on animals to deter-
mine the underlying causes of this unpleasant 
breath. The examination commenced with a 
visual assessment of the oral tissues, with par-
ticular attention paid to the teeth (presence of 
dental plaque or calculus, caries), gums (ev-
idence of inflammation, ulcers, neoplasms), 
and the mucous membrane. The pathologies 
identified in the oral cavity of cats with hal-
itosis following clinical examination are pre-
sented in Figure 1.

Chronic gingivostomatitis was the most 
frequently diagnosed condition associated 
with halitosis among the cats examined, ac-
counting for 27% of cases. Stomatitis, dental 
calculus, and tooth resorption were identified 
as the primary causes of halitosis in 14%, 14%, 
and 13% of cases, respectively. The lowest 
prevalence of halitosis was observed in cats 
with gingivitis (8%), periodontitis (7%), and 
oral cavity neoplasms (6%). The proportion of 
feline viral diseases among all examined ani-
mals reached 11%.
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Example  1. Semen, a 5-year-old male 
mixed-breed cat weighing 4 kg, is housed in an 
apartment. The clinical history revealed that 
the owners had noticed persistent bad breath 
for over a month prior to the consultation. 
Clinical examination of Semen (Fig. 2) revealed 
no pathological changes within the oral cavity 
tissues. The oral mucous membranes were pale 
pink, wellmoisturised, and free from swelling, 
rashes, or lesions. Discussions with the owners 
indicated frequent changes in the cat’s diet to 
provide variety, as well as inconsistent portion 
sizes. Based on this information, further inves-
tigation was recommended, including a thor-
ough clinical examination and both general and 
biochemical blood analyses, to determine the 
underlying cause of the pathological halitosis.

According to D.H. Kim et al. (2023), numer-
ous causes of halitosis are not directly related 
to lesions of the oral tissues, including kidney 
disease, pancreatic disease, and diabetes mel-
litus. Research has established that renal dis-
ease, particularly in the form of chronic kidney 
disease, is associated with elevated blood urea 
nitrogen levels and a reduced rate of saliva 
production, which can predispose to halitosis. 
Furthermore, these authors identified several 
other metabolic conditions linked to enzymatic 
and transport abnormalities (such as trimeth-
ylaminuria) that result in the systemic produc-
tion of volatile, unpleasant odours that are de-
tectable in the breath.

During the oral examination of cats exhib-
iting halitosis, attention was paid to the con-
dition of the gingival mucosa, the dentition 
(tooth crowns), and the tongue. Notably, cases 
were observed during the study where halitosis 
was recorded in an animal in the absence of any 
apparent tissue lesions within the oral cavity 
(Fig. 2), as well as in cases of gingivitis (Fig. 3).

Figure 1. Prevalence of oral cavity diseases in cats with halitosis
Note: pathologies are presented as percentages and depicted using different colours
Sourse: authors’ development

Figure 2. Oral cavity condition of a clinically 
healthy cat

Note: absence of pathological changes in the oral cavity 
of a cat with halitosis
Sourse: authors’ photo

Figure 3. Gingivitis in a cat 
(moderate severity)

Note: arrows indicate areas of gingival recession
Sourse: authors’ photo

Dental calculus,14% 
Periodontitis, 

7%
Stomatitis, 14%

Gingivitis, 8%Calicivirus, 11%

Chronic 
gingivostomatiti, 27%

Neoplasms , 6%

Tooth 
resorption,13%
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Example  2. Baks, a 3.8-year-old male 
mixed-breed cat weighing 5.2 kg, is housed in 
an apartment. The clinical history revealed that 
the owners had noticed persistent bad breath 
for over two months before seeking veterinary 
attention. The cat became less interested in 
eating and preferred soft food, with frequent 
salivation observed. During the clinical exam-
ination of the animal (Fig. 3), areas of swelling 
and redness were noted in the mucous mem-
brane of the oral cavity. Recession of the gums 
was also observed, where the gums began to 
separate from the crown of the tooth, creating 
an ideal space for the accumulation of food par-
ticles and bacteria. The findings, in this case, 
are consistent with the research of D.H. Kim et 
al.  (2023), who noted that depending on the 
severity of gingivitis, cats may completely stop 
eating, turn their head unusually while eating, 
and exhibit bad breath.

According to M.K. Park & K.H. Song (2024), 
gingivitis is characterised by swelling and red-
ness in the gum area, causing discomfort for 
the animals during feeding. In severe cases, 
bleeding from the gingival margins was also 
observed. Y.  Wei  et al.  (2024) demonstrated 
that gingivitis resulting from systemic diseases 
can be accompanied by the spread of inflam-
mation or ulceration from the gum tissues to 
the oral mucosa. These researchers noted that 
gingivitis, with subsequent inflammation of 
the remaining periodontal tissues, can lead to 
chronic oral infection, bacteraemia, pain, and 
ultimately, tooth loss. However, with adequate 
plaque control and thorough, consistent dental 
care at home, gingivitis is a reversible and man-
ageable condition.

The oral cavity naturally contains bacteria 
that are typically non-pathogenic. However, if 
left undisturbed on the teeth, these bacteria 
multiply and form a soft, sticky film known as 
dental plaque. Subsequently, if this plaque is not 
removed, it can thicken and harden into dental 

calculus. This plaque develops on the teeth and 
gums, where bacteria utilise nutrients and pro-
duce acids and toxins that can damage tooth 
enamel and irritate the gums. During the clini-
cal examination of cats with halitosis, patients 
were observed with changes characterised by 
the accumulation of dental plaque (Fig. 4) and 
the formation of dental calculus (Fig. 5).

Example  3. Bublyk, a mixed-breed cat, 
5  years old, weighing 5.8  kg, is housed in an 
apartment. According to the medical history, 
the owners noticed a persistent unpleasant 
odour from the cat’s mouth over the course 
of the year. The cat consumed only soft food. 
During the clinical examination of the animal 
(Fig. 4), areas of creamy-coloured plaque accu-
mulation were observed on the crowns of the 

Figure 4. Dental plaque in a cat
Note: arrows indicate areas of creamy-coloured dental 
plaque deposits
Sourse: authors’ photo

Figure 5. Dental calculus in a cat
Note: arrows indicate areas of black dental calculus 
deposits
Sourse: authors’ photo
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teeth, which consisted of a soft film of bacteria, 
saliva, and food that had formed on the tooth 
surfaces. J.M. Croft et al. (2022) established that 
while the bacteria in the feline oral cavity are 
generally considered commensal, inflamma-
tion only occurs when dental plaque, which 
harbours these bacteria, accumulates above 
the gum line, in the subgingival region, and at 
the base of the tooth. Furthermore, research 
by P.  Dai  et al.  (2024) has demonstrated that 
pathologies within the oral cavity arise in a 
state of imbalance in its microflora.

Example  4. Begemot, a mixed-breed cat, 
4.2  years old, weighing 4  kg, is housed in an 
apartment. According to the medical history, 
the owners noticed an unpleasant odour from 
the cat’s mouth for a month. The cat consumed 
dry food but chewed primarily on the right side, 
with excessive salivation. During the clinical 
examination of the animal (Fig. 5), it was found 
that on the left side of the upper jaw, there 
was a hard, calcified black plaque on the teeth, 
known as dental calculus. This hard plaque was 
pressing on the gum tissues, causing pain and 
inflammation. C.M. Bollen & T. Beikler  (2012) 
demonstrated that when dental plaque hardens 
through the absorption of minerals from both 
saliva and the gingiva itself, it transforms into 
dental calculus. Dental calculus has a rough 
surface to which pathogenic bacteria can readi-
ly attach. Therefore, it is not the calculus itself, 
but the bacteria colonising its surface, that trig-
gers the inflammatory response. L.D.C.  Arau-
jo et al.  (2022) noted that pathogenic bacteria 
accumulating on and below the gum line pro-
duce substances capable of damaging the cells 
forming the barrier between the gums and teeth. 
This allows bacteria access to the connective 
tissue beneath the teeth, leading to gingival in-
flammation and pain. M. Zhang et al. (2024) in-
vestigated that cats with a robust immune sys-
tem may not exhibit an inflammatory response 
to the proliferation of pathogenic bacteria.

In the absence of routine oral examina-
tions in animals, timely treatment of gingivitis, 
and the removal of dental plaque and calculus 
from the tooth crowns, oral diseases can pro-
gress to a chronic state. Indeed, among the cats 
examined in this study, the highest number of 
animals presented with clinical signs of chronic 
gingivostomatitis (Figs. 6a, 6b).

Example  5. Vaska, a mixed-breed cat, 
9  years old, weighing 3.2  kg, is housed in an 
apartment. According to the history, the own-
ers had noticed an unpleasant smell in the cat’s 
mouth for over two years. The cat eats very 
poorly, only soft food, and is losing weight. It 

Figure 6. Condition of the gums
and teeth in a cat with chronic 

gingivostomatitis
Note: а  - before treatment, black arrows indicate 
inflamed and swollen tissues of the oral cavity; orange 
arrows indicate the presence of dental plaque on the 
crowns of the teeth; b -after treatment,arrows indicate 
a reduction in the inflammatory process in the gum area 
following treatment and the dentition after the removal 
of dental plaque
Sourse: authors’ photo
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has become more aggressive. During the clini-
cal examination of the animal (Figs. 6a, 6b), it 
was observed that the mucous membranes of 
the gums and oral cavity were inflamed, hyper-
aemic with bleeding areas, and swollen in the 
area of the gums and palate. Dental plaque was 
noted on the surface of the tooth crowns. Dur-
ing feeding, the cat exhibited salivation, pain, 
and enlargement of the mandibular lymph 
nodes. According to A.C.  Fontes  et al.  (2023), 
feline gingivostomatitis is a common chron-
ic inflammatory condition of the oral cavity 
with a not fully understood aetiopathogen-
esis, characterised by persistent, severe in-
flammation of the oral mucous membranes. 
The age, sex, and breed of the animal do not 
appear to influence the likelihood of develop-
ing chronic gingivostomatitis. M.  Soltero-Ri-
vera et al.  (2024) established that the mucous 
membrane in cats suffering from gingivosto-
matitis is typically bright red, friable in tex-
ture, nodular, and prone to bleeding. P. Dai et 
al.  (2024) found that the inflammation of the 
mucous membrane is most often symmetrical 
and bilateral, frequently accompanied by puru-
lent discharge within the oral cavity, affecting 
the gums, the buccal mucosa, and the palate. 
The mandibular lymph nodes are usually en-
larged. During yawning and eating, affected 
animals may vocalise in pain, stop abruptly, 
and twitch. The behaviour of these cats often 
changes. As P. Kamlangchai et al. (2024) report-
ed, animals may become excessively aggressive 
or, conversely, consistently hide and avoid 
human interaction. In differentiating gingiv-
ostomatitis from periodontitis and gingivitis, 
L.  Bashor  et  al.  (2024) noted that gingivosto-
matitis invariably involves inflammation of the 
soft palate and pharynx, whereas, in periodon-
tal diseases, inflammation is confined to the 
gums and tissues surrounding the teeth.

In the absence of treatment for the afore-
mentioned conditions, the pathological process 

can extend to periodontitis, which may lead to 
the development of pathological tooth mobili-
ty and eventual tooth loss. Lesions associated 
with the progressive loss of tooth structure are 
most commonly observed at the neck of the 
tooth, where the crown meets the gum line. A 
cavity may form in the tooth, but often in the 
early stages, the problem may not be visually 
apparent and can only be diagnosed through 
radiography. In the initial phases of resorption, 
the animal may not exhibit any overt clinical 
signs. During the examination of cats with hal-
itosis in this study, cases of tooth resorption 
were documented (Figs. 7, 8).

Figure 7. External tooth resorption in a cat 
(crown involvement)

Note: the black arrow indicates the location of the 
affected tooth, and the blue arrows point to dental plaque
Sourse: authors’ photo

Figure 8. Internal tooth resorption in a cat 
(root involvement)

Note: the site of the pathological process within the oral 
cavity was identified during clinical examination
Sourse: authors’ photo
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Example  6. Smurfik, a mixed-breed cat, 
6  years old, weighing 4.6  kg, is housed in an 
apartment. The medical history revealed that 
the owners had noticed an unpleasant smell in 
the cat’s mouth for a month. The cat frequently 
refused food, and when eating, it chewed on the 
right side of its mouth with excessive salivation. 
It constantly tried to paw at its mouth. During 
the clinical examination (Fig. 7), a tooth lesion 
was detected, along with the presence of hard 
plaque on the tooth crown, inflammation, and 
bleeding of the gums around the affected tooth. 
Slight tooth mobility and a pink defect in the 
tooth at the junction with the gums were noted. 
J.G. Anderson et al. (2023) observed that by the 
time such a defect is detected, the tooth is often 
already significantly compromised. These types 
of resorptive lesions can vary in severity, rang-
ing from relatively small defects at the gum line 
to extensive defects in the enamel of the tooth 
crown. Tooth resorption is not always associated 
with gingivitis. L. Bashor et al. (2024) established 
that tooth resorption is a process whereby the 
tooth structure is destroyed, starting from with-
in and progressing to adjacent tissues. Tooth 
resorption is the most common cause of tooth 
loss in cats, with 30% to 70% of cats showing ev-
idence of this destructive process. The underly-
ing cause of tooth resorption remains unknown.

Example  7. Nafania, a mixed-breed cat, 
6  years old, weighing 5.4  kg, is housed in an 
apartment. The medical history revealed that 
the owners had noticed an unpleasant smell in 
the cat’s mouth for a week. The cat cried in pain 
during meals and refused solid food. During the 
clinical examination (Fig. 8), a defect was found 
on the inner surface of the tooth crown, and 
the area of the gums around the affected tooth 
was inflamed and painful. M.X.  Rodrigues  et 
al.  (2019) demonstrated that tooth resorp-
tion is associated with significant pain, which 
leads to cats being reluctant to eat or refusing 
food altogether. Affected cats may also exhibit  

excessive salivation, turn their head to the side 
while eating, and become very irritable. Estab-
lishing a definitive diagnosis requires a thor-
ough examination of the oral cavity and teeth, 
careful inspection for any lesions, and, if neces-
sary, radiographic evaluation.

Among the causes of halitosis identified 
in the animals were infectious pathologies and 
neoplasms, both of which were associated with 
excessive salivation, a reduced appetite, and 
bleeding from the pathologically altered tissues. 
Oral tumours are often painful, particularly dur-
ing feeding. A common initial sign of an oral tu-
mour is a reluctance to eat, which is frequently 
accompanied by weight loss. Lesions of the oral 
cavity tissues were observed, specifically the 
appearance of ulcers on the tongue in cases of 
feline calicivirus infection (Fig. 9) and soft tis-
sue neoplasms within the oral cavity (Fig. 10).

Figure 9. Lesions of the tongue and upper 
palate due to calicivirus in a cat

Note: arrows indicate the location of ulcers on the 
tongue and upper palate
Sourse: authors’ photo

Figure 10. Soft tissue neoplasm
in the oral cavity of a cat

Note: arrows indicate areas of tissue affected by the 
neoplasm
Sourse: authors’ photo
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Example  8. Simba, a mixed-breed cat, 
aged 5.5 years, weighing 5.8 kg, is housed in an 
apartment. According to the medical history, 
the owners noticed an unpleasant odour from 
the animal’s mouth for a week. The cat com-
pletely refused food and exhibited excessive 
salivation. During the clinical examination 
(Fig.  9), numerous ulcers were found on the 
tongue and oral mucosa, along with inflamma-
tion in the gingival areas around the crowns 
of the teeth. Y.  Wei  et  al.  (2024) demonstrat-
ed that cats can be infected with FCV via the 
nasal, oral, or conjunctival routes. The prima-
ry site of viral replication is the oropharynx. 
Transient viraemia occurs three to four days 
post-infection, during which time the virus 
can be detected in many other tissues. FCV 
causes necrosis of epithelial cells, leading to 
the formation of vesicles on the tongue that 
subsequently develop into ulcers. In affected 
areas, the mucosa is infiltrated with neutro-
phils. Healing typically occurs within two to 
three weeks, although it can take considerably 
longer in some cases. A.C. Fontes et al. (2023) 
noted that the clinical signs can vary depend-
ing on the specific FCV strain, the age of the 
affected cat, and its living conditions. While 
some infections may be subclinical, a typical 
syndrome involving ulcers on the tongue and 
a relatively mild acute respiratory illness is 
commonly observed.

Example  9. Nora, a mixed-breed cat, aged 
5 years, weighing 4.7 kg, is housed in an apart-
ment. According to the medical history, the own-
ers noticed an unpleasant odour from the ani-
mal’s mouth for several days. The cat continually 
sat by its food bowl but did not eat, smacked its 
mouth, and there was a noticeable increase in sa-
liva production. During the clinical examination 
(Fig. 10), tissue overgrowth was found in the oral 
cavity with swelling of the surrounding tissues, 
which was characterised by occasional bleeding. 
Cytological examination diagnosed an epithelial 
tumour (non-keratinising squamous cell carci-
noma). According to J.G. Anderson  et al.  (2023) 
and D.H.  Kim  et al.  (2023), this type of cancer 
is common in cats. It is particularly aggressive 
and tends to spread rapidly to adjacent tissues. 
This pathology is often associated with visible 
growths or ulcerated defects in the oral cavity, 
swelling of the oral tissues, excessive salivation, 
and loss of appetite and weight, all of which 
are consistent with the findings in this case.

Analysis of the patients’ clinical histories 
revealed a considerably wide range of disease 
symptoms (clinical presentation). Indeed, 
chronic gingivostomatitis was the most fre-
quently diagnosed condition among the exam-
ined animals presenting with halitosis. Table 1 
presents the results of the clinical analysis of 
native blood from cats with halitosis attributed 
to chronic gingivostomatitis.

Blood parameters, units of 
measurement Affected animals Clinically healthy animals

White blood cells, 109/L 23.2 ± 1.8*** 12.3 ± 1.0
Platelets, 109/L 286.0 ± 14.3*** 420.0 ± 17.4

Red blood cells, 1012/L 6.9 ± 1.4* 8.5 ± 0.6
Haematocrit, % 42.0 ± 3.5 48.0 ± 1.3

Haemoglobin, g/L 145.0 ± 12.2 162.0 ± 11.6
Eosinophils, % 3.1 ± 0.4* 1.8 ± 0.3

Table 1. Changes in morphological indicators of native blood in cats with halitosis due
to chronic gingivostomatitis (m ± m, n = 10)

Note: *P < 0.05; ***P < 0.001, the difference is statistically significant compared to clinically healthy animals
Source: authors’ development
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According to the data presented in Table 1, 
leukocytosis was observed in the native blood 
of animals with chronic gingivostomatitis. Spe-
cifically, affected cats showed an 88.6% increase 
in white blood cell count (P < 0.001) compared 
to clinically healthy animals. This leukocytosis 
in cats with halitosis suggests the presence of 
an infection within the body. Thrombocyto-
penia was also recorded in the native blood of 
the examined cats, with a 1.5-fold reduction in 
platelet count (P < 0.001) compared to clinically 
healthy animals. These animals also presented 
with erythrocytopenia, showing a 1.2-fold re-
duction in red blood cell count (P < 0.05), which 
may indicate the development of anaemia. 

However, the haematocrit and haemoglobin 
levels in the blood of these cats remained with-
in the physiological range. The 1.7-fold increase 
in eosinophil count (eosinophilia) in the blood 
of cats with oral cavity pathology (P < 0.05) sug-
gested the presence of an inflammatory pro-
cess with an allergic component. Furthermore, 
as the condition progresses to a chronic form, 
the symptoms of inflammation change, signif-
icantly increasing the detriment to dental and 
overall health. Therefore, an investigation was 
conducted into the effect of chronic gingivosto-
matitis on the quantitative parameters of bio-
chemical indicators in the blood plasma of cats 
with halitosis (Table 2).

Parameter Affected animals Clinically healthy animals

Aspartate aminotransferase, U/L 56.3 ± 2.2*** 40.0 ± 2.3

Alanine aminotransferase, U/L 90.0 ± 10.3 90.0 ± 6.0

Alkaline phosphatase, U/L 45.4 ± 2.3*** 62.3 ± 4.2

Gamma-glutamyl transpeptidase, U/L 1.2 ± 0.4** 5.3 ± 1.2

Glucose, mmol/L 6.3 ± 1.1* 4.6 ± 1.3

Creatinine, µmol/L 186.6 ± 12.3*** 70.0 ± 3.8

Urea nitrogen, mmol/L 10.2 ± 2.2*** 5.3 ± 0.9

Table 2. Changes in biochemical indicators in the blood plasma of cats with halitosis due to 
chronic gingivostomatitis (M ± m, n = 10)

Note: *P < 0.05; **P < 0.01; ***P < 0.001 compared to clinically healthy animals
Source: authors’ development

Table 2 shows that the activity of aspartate 
aminotransferase in the blood plasma of cats 
with oral cavity pathologies was 1.4 times high-
er (P  <  0.001) compared to clinically healthy 
animals. This increase in aminotransferase ac-
tivity in the blood plasma of cats with chronic 
gingivostomatitis may indicate damage to the 
myocardium and muscle tissue. The activity of 
alanine aminotransferase in the blood of cats 
with oral cavity pathologies remained within 
the physiological range, suggesting no signifi-
cant changes in liver function. The activity of 
alkaline phosphatase in the blood plasma of 

cats with oral cavity pathologies was 1.4 times 
lower (P < 0.001) compared to clinically healthy 
animals. This decrease in alkaline phosphatase 
activity in the blood of affected cats may in-
dicate a disturbance in bone metabolism. The 
activity of gamma-glutamyl transferase in the 
blood plasma of cats with oral cavity patholo-
gies was 4.4 times lower (P < 0.01) compared to 
clinically healthy animals, which could suggest 
alterations in the function of the hepato-biliary 
system. Additionally, the concentration of glu-
cose in the blood plasma of cats with oral cav-
ity pathologies was 1.4 times higher (P < 0.05) 
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compared to clinically healthy animals. The 
increased concentration of this carbohydrate in 
the blood of affected cats may be a consequence 
of stress, inflammatory processes, or metabol-
ic disturbances. The creatinine concentration 
in the blood of these cats was 2.7 times high-
er (P  <  0.001) compared to clinically healthy 
animals. An elevated creatinine concentration 
in the blood plasma primarily indicates im-
paired renal filtration capacity. Concurrently, 
the urea nitrogen content in the blood of cats 
with oral cavity pathology was 1.9 times higher 
(P < 0.001) compared to clinically healthy ani-
mals, further supporting the development of 
renal complications.

Therefore, based on the results of the hae-
matological and biochemical investigations 
conducted, it can be concluded that oral cavity 
pathology manifesting as halitosis has a gener-
alised impact on the health of affected cats. The 
development of this group of diseases may also 
occur in conjunction with functional impair-
ments of the heart, kidneys, and hepato-biliary 
system. Halitosis is most frequently associ-
ated with chronic gingivostomatitis. Gingival 
inflammation with the formation of lesions 
or ulcers around the teeth and on the mucous 
membrane is a polyetiological condition with 
a pathogenesis linked to systemic pathologi-
cal processes arising from dysfunctions in the 
body’s most vital systems.

Conclusions
Clinical examination methods are informative 
in determining the causes of halitosis in cats. 
The clinical history revealed that, along with 
the presence of bad breath, owners frequently 
observed a decrease in their pet’s appetite, dif-
ficulty eating, or even a complete refusal to eat. 
Increased salivation, smacking, and attempts 
to paw at the mouth were noted in almost  
all the cats examined. The animals had often 
experienced weight loss and had become more 

aggressive, likely due to the pain associated 
with their oral pathologies. The results of the 
clinical examinations of cats with halitosis 
showed that 8% of the animals had gingivitis, 
clinically characterised by hyperaemia and 
swelling of the gingival mucosa around the 
tooth crowns, along with moderate salivation. 
Periodontitis was diagnosed in 7% of the cats. 
This condition caused damage to the tissues 
surrounding the tooth, affecting the tooth it-
self. Dental calculus, formed by the harden-
ing and mineralisation of dental plaque  – a 
soft film of bacteria, saliva, and food debris 
on the tooth crown surface – was recorded in 
14% of the animals, with the same prevalence 
as stomatitis. Tooth resorption was noted in 
13% of the animals, which typically present-
ed with poor food intake, frequent pawing at 
the mouth, and salivation. In these cases, the 
affected tooth was often mobile and required 
extraction as it acted as a source of infection 
within the oral cavity. In 11% of cats, halitosis 
was associated with viral infection, manifest-
ing as ulcers on the tongue, oral mucosa, and 
palate. Neoplasms were diagnosed in 6% of 
the examined cats, with cytological examina-
tion of the oral tissues identifying squamous 
cell carcinoma. The most frequent diagnosis 
associated with halitosis in cats was chronic 
gingivostomatitis (27%), characterised by typ-
ical clinical signs such as lethargy and apathy, 
redness and swelling of the gums, intermittent 
gingival bleeding, and the formation of lesions 
and ulcers on the mucous membranes. Howev-
er, halitosis in animals may not always be due 
to local oral pathologies. Underlying systemic 
diseases, such as heart, kidney, and hepato-bil-
iary disorders, as well as anaemia, can also be 
significant causes of halitosis in cats, as sup-
ported by the results of the morphological 
and biochemical blood analyses. Leukocytosis 
(23.2 ± 1.85 109/L, P < 0.001) and eosinophilia 
(3.1 ± 0.4%, P < 0.05) indicated the presence of  
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Анотація. Актуальність дослідження зумовлена збільшенням скарг власників котів при 
зверненні до ветеринарних клінік щодо випадків появи в цих тварин неприємного запаху 
з ротової порожнини (галітозу). У зв’язку з цим, матеріал статті присвячено питанням 
встановлення захворювань та їх клінічних проявів, на тлі яких найчастіше виникає галітоз 
у котів. Для оцінки розвитку галітозу в цих тварин проводили збір анамнезу та клінічний 
огляд порожнини рота. Визначено найпоширеніші патології, що розвиваються в ротовій 
порожнині, які супроводжуються появою неприємного запаху. Встановлено, що у 27 % 
досліджених тварин галітоз виникав на тлі хронічного гінгівостоматиту, в 14 % котів він 
розвивався внаслідок прояву стоматиту та зубного каменю, у 13 % випадків його причиною 
була резорбція зуба, у 11 % особин діагностували вірусні захворювання ротової порожнини. 
Найрідше у тварин з галітозом діагностували гінгівіт (8 %), пародонтит (7 %) та новоутворення 
(7 %) в порожнині рота. Морфологічні та біохімічні дослідження крові у тварин із хронічним 
гінгівостоматитом, що супроводжувався галітозом, дозволили виокремити маркерні зміни 
гематологічних показників та їх відповідність патологічним процесам. Так, за результатами 
клінічного аналізу нативної крові в котів за хронічного гінгівостоматиту з клінічним 
проявом галітозу відмічали збільшення кількості лейкоцитів на 88,6 % (P < 0,001), еозинофілів 
в 1,7 раза (P < 0,05) та зменшення кількості тромбоцитів в 1,5 раза (P < 0,001), еритроцитів в 
1,2 раза (P < 0,05) порівняно з клінічно здоровими тваринами. Встановлені закономірності 
свідчать про наявність виражених деструктивних змін у клітинах слизової оболонки 
ротової порожнини та взаємопов’язаних тканин і органів. Матеріал статті становить 
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практичну цінність для практикуючих ветеринарних лікарів та важливий для використання 
у діагностиці і прогнозуванні перебігу захворювань з клінічним проявом галітозу, виборі 
оптимальної стратегії лікування та моніторингу його ефективності

Ключові слова: ротова порожнина; гінгівіт; стоматит; хронічний гінгівостоматит; виразка 
язика; плоскоклітинний рак


