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Abstract 

Feline chronic gingivostomatitis (FCGS) is a severe, immune-mediated, oral mucosal 

inflammatory disease of cats. The typical location of the ulcerative and/or proliferative 

inflammatory lesions is lateral to the palatoglossal folds, previously referred to as the fauces .It 

is a painful oral inflammatory disease, which can lead to severe malnutrition and dehydration 

in critical cases. It is a very frustrating and poorly understood disease in cats and may be 
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considered as multifactorial, although it is likely that infectious agents are involved. It seems to 

be a manifestation of an aberrant immune response to chronic antigenic stimulation. Because 

of its unknown pathogenesis and long disease course, it is difficult to treat and has a high 

recurrence rate. Most of the bacteria in the oral microbiota exist in the mouth symbiotically and 

maintain a dynamic balance, and when the balance is disrupted, they may cause disease. 

Disturbance of the oral microbiota may play an important role in the development of FCGS. 

The current standard of care involves dental extractions of at least all premolar and molar teeth, 

with or without medical management, rather than medical therapy alone. Future regenerative 

therapies, currently in development, show promise for management of feline chronic 

gingivostomatitis. Therefore, this review aims to describe the etiopathogenesis, the clinical and 

epidemyological features and describes the treatment of feline chronic gingivostomatitis in light 

of current knowledge and to investigate scientific articles in order to find the latest information 

on this disease. 

Keywords : Cats, FCGS, clinical and epidemyological features, treatment.  

 

Introduction 

 

FCGS is an ulcerative and/or proliferative disease of the gingiva and oral mucosa that typically 

affects the palatoglossal folds [1, 2]. It may be referred to by other names, such as plasma cell 

stomatitis-pharyngitis, chronic faucitis, lymphocytic plasmacytic gingivitis-stomatitis and 

others [3]. It is a painful and debilitating feline oral condition characterized by chronic severe 

bilateral inflammation of the gingiva, alveolar, labiobuccal mucosa, and caudal oral mucosa [4, 

5]. Ulcerative or ulceroproliferative lesions are often observed. In addition, FCGS has been 

shown to be associated with more widely distributed and severe periodontitis and with a higher 

prevalence of external inflammatory root resorption and retained roots than other oral diseases 

[6]. Cats affected by FCGS are often presented with dysorexia/anorexia, oral pain, weight loss, 

ptyalism, halitosis, and lack of grooming [7,8]. The etiology of this disease process is currently 

unknown. Multiple etiologies may exist that, either alone or combined, create the inflammation 

[9]. Possible causative agents include an inflammatory response to plaque, viruses (particularly 

upper respiratory), Bartonella henselae infection, or altered immune status (feline 

immunodeficiency virus (FIV), feline leukaemia virus (FeLV)) [10, 11,12].  However, it 

appears to be an excessive, inflammatory immune response to a heretofore unknown agent [9]. 

Although FCGS is a familiar condition encountered in veterinary practice, with a reported 

prevalence ranging from 0.7% to 12.0% [13, 14], there is much confusion regarding the cause 

and subsequent treatment of the disease [14, 15]. This article reviews the current knowledge on 
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the etiopathogenesis and epidemio-clinical features of FCGS and describes the leading 

treatment modalities. 

Clinical features 

Etiology  

This is a complex multifactorial condition and there is no simple aetiological agent for the 

syndrome [16]. A multitude of conditions and infectious agents have been implicated without 

proof of causation [17] including infectious pathogens, as well as non infectious factors such 

as dental disease, environmental stress, and hypersensitivity [18, 19]. It was agreed that this 

syndrome could essentially be thought of as an individual inappropriate immunological 

response from the cat to a variety of antigenic triggers rather than in terms of specific casual 

agents. Other cats are able to react to these antigens in a normal way without developing the 

syndrome [9]. Certain factors are thought to have an effect but the most commonly held view 

is that these cats suffer from an immunological over-reaction to low levels of oral antigens 

dental plaque mainly [16]. In order to achieve good control of the syndrome, it is essential to 

identify these antigenic trigger factors so they can be appropriately managed [9]. 

- Dental disease : It has been proposed that the disease is an immune reaction to plaque and the 

tooth structure itself or the periodontal tissues [3]. According to Thomas et al. [20] FCGS is 

initiated from gingival inflammation and is perpetuated to the mucosa of oral cavity. The 

presence of any concurrent dental disease is important. Either periodontal disease, tooth 

resorption lesions (TRs) or both can have an exacerbating effect on the syndrome [16]. 

-Environment stress : Colony cats or those in multi-cat households appear to be more 

commonly affected early in life. Increased stress levels plus the close proximity of other cats 

allowing transmission of viruses and other micro-organisms are held to be significant factors 

[16]. According to Lee et al. [17] one of the known risk factors for this condition includes the 

behavior of free-ranging cats, accessing the street and  living  in  overcrowded  environments,  

such  as  shelters,  shared  houses  and catteries.  

-Immunity : A deficient immune response, but also an over active immune system can cause 

chronic inflammation. Certain pathways of the host immunity, like hypersensitivity, 

polyreactivity and autoimmunity can lead to host tissue destruction and chronic inflammation 

of the oral tissues [21]. When the balance between the host defences and the infection pressure 

is disturbed diseases can develop. A deficient local or systemic immune system can give 

infective agents the opportunity to colonize and invade the oral tissues and therefore 
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immunodeficiency in general is a predisposing factor for developing FCGS [21]. The 

immunodeficiency may be intrinsic and mainly caused by heritable genetic defects [22] or may 

result from extrinsic or environmental causes, including infectious agents such as FIV [23] or 

immunosuppressive therapeutic drugs such as corticosteroids [24]. 

-Bacteria : The oral bacteria can also play a role, particulary gram negative anaerobe bacteria 

that are more frequently found in cats with FCGS than in cats without FCGS [2].  Dai et al. [2] 

found that the anaerobic bacteria were significantly increased in cats with FCGS and that 

Porphyromonas, Treponemas and Fusobacterium were abundant in the mouths of the affected 

cats and may be potential pathogens of FCGS compared with those in healthy cats. The gram 

negative anaerobe bacteria are also an important aetiopathologic factor in oral infections in 

humans [25]. Moreover, full mouth extractions can remove the inflammation [26]. This 

suggests that dental plaque and calculus with all their residential bacteria play an important role 

in maintaining the inflammatory oral condition [26, 27]. However, antibiotics are often not 

curative [26, 27]. Thus it is unlikely that bacteria are a primary cause [28]. 

-Virus : Recent immunological studies have reported that FCGS exhibits immunological 

characteristics caused by intracellular pathogens, such as viruses [15, 29]. Many studies have 

been conducted on the relation ship between FCGS and viruses, such as feline calicivirus 

(FCV), feline herpesvirus-1 (FHV-1), feline immunodeficiency virus FIV, feline leukemia virus 

(FeLV), and various bacteria. Although a causal relationship has not yet been established, many 

studies have provided consistent evidence that calicivirus may be associated with FCGS [20, 

30]. In the study of Healey et al. [13] some of the FCGS cases had undergone diagnostic testing 

for infection by viruses including FCV, FHV, FIVand FeLV. 71% of cats tested were positive 

for FCV ; 13% was positive for FIV ; no cats tested positive for FeLV or FHV. Indeed, the most 

commonly suspected infectious etiology is calicivirus, but the retroviruses and herpesvirus have 

been implicated as well with variable results in different studies [12]. 

Table 1 : Microorganismes (bacteria and virus) associated with FCGS recorded in some studies. 

 

References Frequency of 

cats with 

FCGS 

Bacteria or virus explored Microorganisms 

associated with 

FCGS (P value 

when reported) 

Thompson et al. 

[31] 

50% (10/20) FCV (by culture) ;  FeLV (by 

immunochromatography) 

None reported 
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Lommer and 

Verstraete [12] 

51% (25/49) FCV (by culture) ; FHV-1 (by 

culture) 

FCV ; FHV-1 

Dowers et al. 

[11] 

53.4% 

(70/131) 

Bartonella (by ELISA, culture 

and PCR); FCV (by PCR); 

FHV-1 (by PCR) 

FCV (P = 0.0006) 

Sykes et al. [32] 3% (9/298) Bartonella (by culture and 

immunofluorescence) 

Bartonella isolation 

(P = 0.001) 

Dolieslager et al. 

[33] 

62.5% (5/8) Bacterial flora (by culture and 

PCR) 

Pasteurella 

multocida 

subspecies 

multocida 

Kornya et al. [34] 

 

3.9% 

(203/5179) 

FeLV (by ELISA) ; FIV (by 

ELISA) 

FIV 

Fernández et al. 

[35] 

43% (154/358) FHV 1 (by PCR); FCV (by 

PCR); Chlamydophila felis 

(by PCR); Mycoplasma felis 

(by PCR) 

FCV (P <0.001) ; C 

felis (P = 0.025); M 

felis (P = 0.003) 

Rolim et al. [36] 

 

60.5% (26/43) FCV (by 

immunohistochemistry); 

FeLV (by PCR); FIV (by 

PCR) 

None  

Thomas et al. 

[20] 

27.7% (25/90) FCV (by culture) FCV (P = 0.010) 

Whyte et al. [37] 11.8% (4/34) FCV (by 

immunofluorescence); 

microbacteriome (by 

phenotype and conventional 

biochemical methods) 

None 

Nakanishi et al. 

[38] 

30.7% 

(32/104) 

FHV-1 (by PCR); Chlamydia 

felis (by PCR); M felis (by 

PCR); Bordetella 

bronchiseptica (by PCR) 

FCV (P = 0.018) 

Fried et al. [39] 54.7% (23/42) FCV (by genomic sequencing) FCV (P = 6.0×10–42) 

Krumbeck et al.  

[40]. 

50% (14/28) Bacteriome and mycobiome 

(by DNA sequencing) 

None 

 

Clinical signs 

FCGS is a severe inflammatory syndrome involving the immune system that affects [17] the 

caudal and buccal oral mucosa, and occasionally other oral mucosal surfaces [10]. FCGS is a 

painful and debilitating feline oral condition characterized by chronic severe symmetrical and 

bilateral inflammation of the gingiva, alveolar, labiobuccal mucosa, and caudal oral mucosa [4, 
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5]. Ulcerative or ulceroproliferative lesions are often observed. Ulceration of the tongue and 

palate may also be present [41]. The disease varies in severity and may include faucitis, 

pharyngitis, or palatitis [3]. Clinical signs include severe oral pain with reduced food prehension 

ability, ptyalism, mandibular lymphadenopathy [10], lack of grooming [7,8], dysphagia, 

pawing at the mouth, anorexia, crying out in pain when eating or yawning, unkempt appearance 

[42,43] halitosis, loss of appetite, depression, weight loss [2] and (in severe cases) even 

dehydration [44]. They can become very debilitated and because of the unknown pathogenesis 

of he disease and slow course, it is currently the most difficult to treat [2]. Therefore, euthanasia 

is sometimes considered [45]. Caudal stomatitis and alveolar mucositis intensity scores were 

evaluated using a five-degree system [45]. 

-Grade 0 : No lesion. 

-Grade 1 : Mild inflammation, non-ulcerative, non-proliferative, not spontaneously bleeding 

and not bleeding even with slight pressure.  

-Grade 2 : Moderate inflammation, non-ulcerative, slightly proliferative and not spontaneously 

bleeding even with slight pressure. 

-Grade 3 : Moderate, ulcerative or ulceroproliferative inflammation, without spontaneous 

bleeding, but with bleeding when slight pressure is applied.  

-Grade 4 : Severe, ulcerative or ulceroproliferative inflammation with spontaneous bleeding.   

Histological examination of the tissues samples of the oral mucosa affected by FCGS, shows a 

diffuse and dense cell infiltration, containing lymphocytes and plasma cells which are 

predominantly observed. In contrast, relatively few neutrophils, mast cells have been observed, 

thus showing the characteristics of chronic inflammation [36, 46]. Hence, this inflammatory 

disease is also called plasma cell gingivitis (-stomatitis)-pharyngitis or lymphoplasmacytic 

gingivitis [47]. 
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Figure  1 : Ulcero-proliferative lesions of FCGS in tissues lateral to palatoglossal folds plus 

maxillary gingivitis and alveolar mucositis both sides. 

Diagnostic 

The disease can only be confirmed by identifying the clinical lesion characteristics [3, 45], 

therefore, diagnosis is made by visual inspection of the oral cavity [10, 48]. FCGS is mostly 

characterised by bilateral inflammation of the mucosa of the caudal oral cavity, known to 

distinguish FCGS from other oral diseases [4]. Affected gingiva and oral mucosa have varying 

amounts of inflammation, proliferation, and ulceration [48]. The mucosa is typically bright red, 

with friable tissues that bleed easily [42]. Additional diagnostic tests to further evaluate the 

patient include [48] dental radiographs, complete blood count and serum biochemical profile 

and evaluation of FeLV/FIV status. If inflammation is asymmetrical or otherwise atypical, or 

radiographic findings are suspicious for neoplasia, a biopsy should be submitted for 

histopathology [49]. As we said, FCGS lesions may occur in multiple areas, from the gums in 

the oral cavity to the pharynx [45] and extends beyond the mucogingival junction to encom 

pass the alveolar mucosa and other soft tissues including the lingual mucosa, glossopalatine 

folds, caudal oral mucosa and occasionally the fauces [50]. According to Healey et al. [13], 

most frequently identified locations of FCGS is gingival mucosa (ie, visible gingiva from the 

teeth to the mucogingival junction), periodontal area (ie, the part of the visible gingival margin 

immediately adjacent to the teeth), and fauces (glossopalatine folds). 

However, the clinician must be cautious in diagnosing FCGS. Severe gingivitis in a patient, 

with calicivirus isolation using PCR technology, does not automatically provide a diagnosis of 
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FCGS [50]. The clinical sign that differentiates caudal stomatitis from periodontal disease is 

the presence of caudal inflammation (distal to the teeth) in cases of caudal stomatitis. This 

presentation was previously called faucitis, but is now known as caudal mucositis contrast, in 

cases of typical periodontal disease, inflammation is associated with the gingiva surrounding 

the teeth, and does not extend distally into the caudal oral mucosa to any significant extent [1]. 

Also, many cases of juvenile gingivitis may be mistaken for FCGS. If inflammation is confined 

to gingival tissues, by definition a diagnosis of FCGS can not be made [50]. 

Epidemiological features 

 

FCGS is considered multifactorial [13]. Some studies suggest that nutritional factors, 

physiological or environmental stresses, dental disease and genetic predisposition may be the 

cause of FGS [10]. Viral infections, including FeLV, FCV, FIV, feline leukaemia virus and 

FHV-1, might be the cause of FCGS [51]. Importantly, these infectious agents have been 

isolated not only from FCGS cats, but also from control animals [52]. Therefore, a causal 

relationship is difficult to prove in each case of FCGS in cats [53]. Certain anaerobic bacterial 

species have also been implicated [25]. Immunological studies have found differences in 

cytokine expression and immunoglobulin profiles in cases compared with controls [54] and it 

has also been suggested that immuno suppression caused by an unrelated health problem may 

play a role [21]. It seems likely, therefore, that the cause is multifactorial [13]. 

Prevalence  

The prevalence rate of FCGS has been previously reported to be 0.7–12% [17, 45]. In 2004, 

Verhaert and Van Wetter [55] reported a prevalence rate of 12%; in 2007, a study by Healey 

et al. [13] targeted domestic cats that visited a primary hospital and reported a prevalence of 

0.7%. In 2009, Girard et al [14] recorded a prevalence of 5.5% in a study of colony cats that 

had no contact with the external environment. In 2024, Dai et al. [2] noted a prevalence of 

1.96% in cats admitted to three animal hospitals in Xi’an. In another hand, high prevalences are 

found by Da Silva et al [56] who noted a prevalence of 34.88% of stomatitis and Öztürk 

Gürgen et al. [57] who recorded 45.76%. 

Potential viral causes 

Several viruses of worldwide distribution have been associated with FCGS, FCV [13, 27], FHV 

[51], FeLV and FIV [58]. Many of the epidemiological and clinical features of these pathogens 

have been documented [17, 18, 59]. Of these agents, FCV seems to have the most consistent 

evidence of being associated with FCGS [11, 46, 51, 60]. According to Nakanishi et al. [38], 
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and based on a PCR assay, the positive rate of FCV (63%) was significantly higher in FCGS 

cats than control animals (36%) and the microflora of the oral cavity of cats with FCGS might 

be disrupted. For FHV-1, there was no significant difference. From Martijn [47], the presence 

of FCV was established in 95.5% of the cats with FCGS. In the control group this was 4.1%, 

while FHV was detected in 2.3% and 0% in the FCGS and control group respectively. Also 

Thomas et al. [20] found the incidence of FCV to be significantly higher in cats with FCGS 

(60%) compared with control cats (24%). However, some studies have not been able to 

consistently prove that chronic infection by FCV is directly implicated in the pathogenesis of 

FCGS [36, 58, 61], also the association of FIV and FeLV with FCGS is still not completely 

elucidated, but both viruses may act as aggravating factors [34, 61, 62]. Regardless, well-known 

risk factors for these viruses include free-roaming behavior and living in multicat environments 

such as shelters, shared households, and breeding catteries. This finding is worth exploring 

given that the etiopathogenesis of FCGS is likely multifactorial [17]. Indeed, some studies 

showed that the prevalence of FCV, FeLV and FHV is higher in multi-cat environments [59, 

63]. Moreover Radford et al.[64] noted that the prevalence of FCV infection is proportional to 

the number of cohabiting cats. There is consistent evidence that FCV is associated with the 

disease, and an etiologic role is suspected [11, 27]. Free-roaming behavior is a known risk factor 

for FeLV, FIV, FHV and FCV infection [37, 63]. Thus, it could be suggested that infection 

alone is not sufficient to cause the disease and that additional conditions related to multi-cat 

environments are required. For example, multi-cat conditions allow permanent exposure of 

cohabiting cats to viruses shed by chronic carriers, favor high rates of viral evolution and 

facilitate cyclic reinfection of susceptible animals [65]. Although there is strong evidence to 

support the involvement of feline calicivirus (FCV) in some cases, the inability to recreate the 

disease in a naïve population and the success of treatments such as full-mouth dental extractions 

in many cases have cast doubts on a singular role for FCV and raised suggestions that this 

disease may be influenced by the nature of the host’s response and derangements (dysbiosis) of 

the oral microbiological flora [66].  

Bacterial burden in FCGS 

Bacterial organisms are thought to play a role in the pathogenesis of FCGS [17]. Some studies 

believe that bacteria play a certain role in the pathogenesis of FCGS. Especially gram negative 

anaerobe bacteria [25]. In relevant studies on the oral bacteria associated with FCGS, different 

experimental results have been reported. One study reported that the oral microbiota diversity 

of cats with FCGSs was greater than that of healthy cats [67]. Some studies have also reported 
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that the detection rate of anaerobic bacteria in the oral microbiota of cats with FCGSs was 

significantly greater than that of healthy controls [2, 38]. According to Rodrigues et al. [67] 

higher abundance of gram-negative and anaerobic bacteria was found in FCGS and 

periodontitis. This study found higher bacterial diversity in the oral microbiota of cats with 

FCGS and periodontitis, suggesting a possible role of bacterial biofilms in the pathophysiology 

both of these oral diseases. Indeed, Porphyromonas, Treponemas and Fusobacterium were 

abundant in the mouths of the affected cats and may be potential pathogens of FCGS [2]. The 

cell membrane of gram negative anaerobe bacteria contains LPS and this plays an important 

role in the initiation of the infecetion [68]. Moreover, gram negative an aerobe bacteria are also 

an important aetiopathologic factor in oral infections in humans [25]. Full mouth extractions 

can lighten and even remove the inflammation [26]. This suggests that dental plaque and 

calculus with all their residential bacteria play an important role in maintaining the 

inflammatory oral condition [47]. 

External environmemt and lifestyle 

Factors relating to multicat environments as well as the stress of living in such environments 

may be necessary in addition to an infectious cause to trigger the development of FCGS [69]. 

A recent studies investigated the association of multicat environments and outdoor access with 

the prevalence of FCGS and showed that the prevalence of FCGS was higher in multicat than 

single-cat households, and that each additional cat in the household increased the odds of FCGS 

by more than 70% [69]. Kim et al. [45] noted that the high prevalence of FCGS in the feral cats 

may have an infectious mechanism. Free-roaming behavior is a known risk factor for FeLV, 

FIV, FHV and FCV infection, but non-infectious mechanisms related to multi-cat environments 

could also play a role in the etiopathogenesis and the stress of living in multi-cat environment 

may predispose certain individuals to adverse outcomes like development of FCGS Peralta 

and Carney [69]. It is well established that multicat environments such as catteries, shelters 

and shared households, as well as roaming behavior, represent risk factors depending on the 

pathogen. Therefore, if the etiology of FCGS does, in fact, involve infection or coinfection with 

any of these pathogens, it is possible that cohabitation with other cats and outdoor access 

represent risk factors for the disease [69]. 

Age 

FCGS occurs in cats of all ages after tooth replacement [14], but is most frequently seen in adult 

cats [13, 41]. Indeed, the mean age for cats with FCGS was found to be 5 to 8 years [47, 57, 

70]. While, Nakanishi et al.[38] showed that cats may be affected at an early age. In another 
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hand some studies showed that there was no significant difference in the age distribution of cats 

with and without FCGS [2,13].  

Sex  

Many studies showed that there was no significat correlation between FCGS and sex [2,13, 45, 

57]. However, Martijn [47] noted that the male sex significantly positive associated with FCGS 

and are four time more infected than female (odds ratio : OR=4.1). Also, some studies found 

high rates of FCGS in neutered males [13, 55]. A higher prevalence of FCGS was also identified 

in males than in females in a study done by Kim et al.[45], but the difference was not 

statistically significant. Perhaps male cats are more exposed to infectious diseases, which might 

play a role in developing FCGS, because in general they have a greater territory outside and are 

more aggressive towards other male cats [47]. 

Breed 

According to the breed, studies showed differents results Healey et al. [13] and Dai et al. [2] 

found that there is no significants correlation between the breed of cats and FCGS. In another 

studies, some breeds like ; Siamese, Abyssinian, Persian, Himalayan and Burmese breeds have 

all been cited in the literature as being possibly predisposed to FCGS [28, 71]. Martijn [47] 

revealed that about half (47.7%), of the FCGS cats were purebreds, while 4.5% were crossbreds 

and that the purebreds significantly associatedwith FCGS (OR=25.2). This study found also 

that 61.9% of purebreds were MainCoons. In another hands, others findings noted that mixed 

breeds were more predisposed to this condition, indeed, in a study by Hennet [70] looking at 

30 cases of FCGS, the majority were mixed breed cats, while three were Siamese, three Persian 

and one was Foreign. Also, Healey et al. [13] found that 91% of cats with FCGS were mixed 

breed ; 2 (6%) were pedigree (1 Persian and 1 Siamese), and 1 (3%) was unknown/unclassified. 

In general, some authors noted that breed Purebreds tend to be predisposed in developing oral 

diseases but in the case of FCGS a percentage of purebreds of about 10% ranging to 25% was 

found [13]. 

Leading treatment modalities 

In general, there are 2 approaches to the treatment of FCGS : surgical and medical, often 

combined. However, on its own, medical treatment typically does not have favorable long-term 

outcomes [17] and has been shown to only provide temporary improvement [5, 8]. Surgical 

treatment has demonstrated the best long-term outcome, with full-mouth (FME) or partial-

mouth extractions (PME) when including premolar and molar teeth only [41,61]. 
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Approximately 80% of the cats submitted to dental extractions, FME or PME, obtained 

significant improvement, with some achieving complete remission of the clinical signs, with or 

without the need for combined medical treatment [8, 70]. 

Surgical treatment 

If the tissues fail to respond by reduction of inflammation and improvement in comfort to the 

best hygiene we can provide within 2-4 weeks, elective surgical extraction of all the cheek teeth 

should follow without delay [16]. Extraction therapy is the preferred treatment for FCGS and 

should be performed as soon as possible [1]. It can lighten and even remove the inflammation. 

This is now firmly established, by both peer-reviewed publication and dental specialists due to 

the decrease in antigenic  stimulation  due  to  the  reduction  of  the  bacterial  population,  for  

a period of approximately 2 years [72]. This suggests that dental plaque and calculus with all 

their residential bacteria play an important role in maintaining the inflammatory oral condition 

[26, 27] . Bellei et al. [7] showed that the extraction of teeth has shown better results than drug 

therapy, although clinical cure has been achieved in up to 57% of cases. According to the study 

of Hennet [70] about the efficacy of dental extractions for FCGS, 60% of cats had significant 

improvement, 20% had some improvement, and 20% had little or no improvement. Also, some 

authors found that the extraction of all teeth or premolar and molar teeth is the currently 

accepted standard of care, with similar results between full-mouth and premolar–molar 

extractions and that substantial improvement or complete remission has been reported in 67–

80% of FCGS cats [7, 8, 70]. Based on the findings of Druet and Hennet [41] partial-mouth 

extraction (plus other teeth that independently have indications for extraction, such as severe 

periodontitis, retained tooth roots, or resorptive lesions) as the first stage of treatment is the 

highest evidence-based recommendation. If there is no positive response within 1 to 4 months 

after partial-mouth extraction, full-mouth extractions may be pursued as the second stage of 

treatment. Some authors perform full-mouth extractions when significant oral inflammation is 

present [1], while some veterinary dentists prefer to leave the canines and incisors intact, if 

possible [43, 49]. The vast majority of cats have an excellent response to this treatment, 

requiring no additional therapy [4, 48, 49]. If extraction therapy is not effective, it is usually 

due to the presence of retained roots [48, 49]. Postoperative dental radiographs must be exposed 

to document complete extraction of all tooth roots [48, 73]. 

Medical management 



Uncorrected proof

13 
 

Medical management consists of palliative measures, including systemic analgesics to treat 

associated pain, anti-inflammatories to treat the oral inflammation, and antibiotics to treat 

secondary infections [69]. Other available treatments are described mostly for cases that fail to 

respond to surgical intervention and offer variable response rates, and include systemic 

ciclosporine [74], topical or systemic feline recombinant interferon omega [4] and more 

recently, mesenchymal stem cells were reported as a new therapeutic approach [29,75]. 

Antibiotics 

Systemic antibiotics may decrease some oral inflammation. However, this is generally 

temporary at best, and most patients will relapse, even during the course of antibiotic therapy 

[73]. Antimicrobials scientific data supporting the use of antibiotics in FCGS are limited. one 

study reporting the effect of different antibiotics documented improvement in 38% of cats 

treated with amoxicillin and 37% of cats treated with metronidazole [76]. Considering these 

effects are only transient, and that response rates are lower for antibiotics than 

immunosuppressive therapy, antibiotic treatment is only recommended in the acute setting 

and/or if secondary infections are noted [76].The antibiotics of choice have the properties of 

being bactericidal, active against anaerobic and aerobic germs, and of diffusing well in the oral 

cavity and the liquids flowing into it. We then find [70, 77] : 

-Amoxicillin - clavulanic acid associated or not with metronidazole. 

-Spiramycin associated with metronidazole and spiramycin [78].  

-Clindamycin with a broad and complete spectrum against Gram-positive and -negative 

anaerobic bacteria (Bacteroides sp, Fusobacterium sp) and Gram-positive aerobic bacteria 

(Staphylococcus sp, Streptococcus sp) [79]. A 6-week course of treatment is recommended 

[80]. 

-Doxycycline.  

-Cephalexin. 

-Enrofloxacin combined with metronidazole or dimetridazole. 

Furthermore, metronidazole is discouraged by some specialists given its suppressive effect on 

cell-mediated immunity, which has been demonstrated in mice [68]. In the postoperative 

management, the authors’ approach is to utilize a short course (5 days) of antimicrobials for 
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FCGS cases (amoxicillin clavulanate, 13.75 mg/kg Po q12h; clindamycin 5–11 mg/kg Po q12h) 

owing to the aggressive nature of surgery and poor condition of the mucogingival tissues [81]. 

Pain management 

Regardless of modality, all treatment options require adequate pain management. Appropriate 

therapy depends on factors including comorbidities (eg, renal or hepatic disease), concurrent 

medications being administered (eg, corticosteroids), patient compliance, and the owner’s 

perception of oral pain [82]. Morphine is a very powerful premedication for severe pain at 0.1 

mg to 0.2 mg/kg im or sc, every 6-8 hours. Beware of dysphoria in cats (and also hyperthermia 

post-op) when high levels are used. Regional analgesia using lidocaine, mepivacaine or 

bupivacaine is also effective in a multi-modal regime [16]. Immediate postoperative analgesia, 

however, currently relies mainly on the use of opioids: hydromorphone (0.05 mg/kg q8h), 

buprenorphine (0.02 mg/kg SC q6h or 0.02 mg/kg sublingual TID) or fentanyl patches (2.5 mg) 

are often used, followed by a transition to corticosteroids such as dexamethasone in a decreasing 

dose [26] or NSAIDs such as meloxicam (0.05 mg/kg PO or SC SID). These medications help 

limit the inflammatory response to the sutures during the first weeks of the postoperative period 

[8]. Other pain management agents that may be beneficial, but where scientific data are still 

lacking to support their use in FCGS, include N-methyl-d-aspartate (NMdA) receptor 

antagonists (amantadine), and gabapentin. Amantadine has historically been used as an antiviral 

agent in humans ; however, most recently, it has been shown to aid in chronic pain management 

in cats via antagonism of NMdA receptors [83]. A dosage of 3–5 mg/kg Po q24h led to a 

significantly improved quality of life in cats with osteoarthritis [83]. Gabapentin is a structural 

analog of gammaaminobutyric acid (GABA) that likely has an inhibitory effect on voltage-

gated calcium channels, it is the most commonly prescribed medication for management of 

musculoskeletal and neuropathic pain in cats [84]. Although some studies have reported no 

significant analgesic effects [85]. NSIADs and glucocorticoids and can also reduce pain 

indirectly via anti-inflammatory effects [81]. 

NSIADs  

NSAIDs used include ketoprofen (KetofenÒ) 1 mg/kg [70], carprofen (RimadylÒ) 2 mg/kg [7], 

tolfenamic acid (TolfedineÒ) 4 mg/kg [7], meloxicam (MetacamÒ) 0.1 mg/kg [86], and 

piroxicam (FeldeneÒ) 0.3 mg/kg [87]. NSAIDs are often considered in the acute setting [81] 

long-term use is controversial given their lower efficacy than glucocorticoid treatment and the 

presence of equally serious side effects (renal failure, liver failure, thrombopathies) [86]. If 
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used, the first choice option appears to be meloxicam [16]. Meloxicam (MetacamÒ cat, 0.05-

0.1 mg/kg/day PO) appear to control inflammation and have shown encouraging short-term 

results [88].They are now mainly used in the short and medium term before and/or after surgical 

treatment by dental extraction [77]. 

Corticosteroids 

Corticosteroids are, by far, the most commonly used and effective drugs for immune 

modulation, resulting in clinical improvement far more often than antibiotic therapy [86]. 

Prednisolone is often used as a short-acting corticosteroid to control inflammation [17] at the 

lowest effective dose rate such as 5 mg twice weekly or 2 mg every other day tapering 

downwards. They can be used in conjunction with feline recombinant interferon omega [16]. 

However, long-term use may have detrimental effects, such as induction of diabetes mellitus 

and opportunistic infections [73, 74]. Chronic corticosteroid therapy should only be used as a 

last resort—if an owner will not allow extractions [1]. 

Recombinant feline interferon omega 

Feline interferon (Vibragen, virbac.com) is reported to provide both antiviral and 

immunomodulatory effects, restoring the normal local immune [1]. Interferons (IFNs) are a 

group of signaling proteins that have the ability to interfere with viral replication. Recombinant 

feline interferon omega (rFeIFN-u) is marketed for use in canine parvovirus, FeLV, and FIV 

infections. Interferons also have antiviral activity against FHV-1, FCV, and feline coronavirus 

[89].Oromucosal absorption of IFN has been shown to stimulate immunomodulation via 

oropharyngeal lymphoid tissues, whereas gastrointestinal absorption destroys the glycoprotein 

[90]. In a controlled, randomized, double-blinded study of oromucosal administration of 

rFeIFN-u for 3 months in 19 cats, substantial improvement was seen in 45%, of which 10% 

achieved clinical remission. A recent controlled study showed that subcutaneous administration 

of rFeIFN-u may be effective for the treatment of FCGS in FCV-positive cats by inhibiting the 

replication of FCV [91]. Several studies have shown efficacy in resistant cases but, as of yet, 

no available evidence demonstrates its efficacy as a primary treatment [1]. 

Cyclosporine 

 

Cyclosporine provides immunosuppressive effects primarily via inhibition of T-cell activation 

by reducing interleukin-2 expression, a proinflammatory cytokine involved in a positive 

feedback loop that increases T-cell numbers [92]. It may also have inhibitory effects on B-cell 
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reproduction. Cyclosporine A has been proposed as an immunosuppressive drug for cats with 

caudal stomatitis [86] and some have promoted it as an alternative to extractions in order to 

avoid glucocorticoid use. While there is no published information that supports the use of 

cyclosporine A prior to extractions, it has been shown to be effective in cases refractory to 

extraction therapy [74] and may provide an alternative to long-term steroid therapy. Therefore, 

Niemiec [1] noted that  cyclosporine can only be used in patients in which medical management 

is necessary post extraction [1].  

Mesenchymal stem cells 

Mesenchymal stem cells (MSCs) are fibroblastlike, multipotent stem cells that have 

immunomodulatory effects through inhibition of T-cell proliferation, alteration of B-cell 

function, down regulation of major histocompatibility complex II on antigenpresenting cells, 

and inhibition of dendritic cell maturation [93]. The efficacy of both autologous and allogeneic, 

fresh, adipose-derived MSCs administered intravenously has been studied in cats with 

refractory FCGS [29, 93]. Treatment with autologous adipose-derived MSCs in 7 cats resulted 

in a positive response rate of 71.4% reflected by clinical remission in 42.8%, substantial 

improvement in 28.6% of the cats, and no response in 28.6% of cats over a follow-up period of 

6 to 24 months [93].  

Laser therapy 

Laser thermoablation is another option for cytoreduction of chronic proliferation of oral mucosa 

[94]. The CO2 laser thus has the following goals : ablation of mucosal proliferations, reducing 

self-inflicted trauma and the formation of pockets trapping food and debris, stimulation of 

fibrosis by promoting healing making the tissue less prone to inflammation and proliferation 

since it is less irrigated, reducing contamination by opportunistic bacteria [95]. Although CO2 

laser therapy allows for rapid recovery compared to surgical treatments [96]. Similar to the CO2 

laser, the Nd: YAG laser has become a favorite among clinicians for intraoral soft tissue surgery 

because of its excellent coagulation ability, flexible fiberoptic delivery system, ease of use, and 

precision [94]. Multiple treatments with CO2 laser have been recommended to control 

proliferative tissue [94]. One single cat case study concluded that the use of a CO2 laser assisted 

recovery of soft tissues after extraction therapy but would not have been as useful as a 

monotherapy [97]. Other authors position laser therapy as an alternative to dental extraction, 

offering good results in combination with long-term antibiotic therapy and cyclosporine (10). 

Niemiec [1]  noted that laser therapy alone did not provide an obvious benefit since no response 
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to this therapy is evident in patients in which this treatment has been performed.  Therefore, 

this is not currently a recommended initial form of therapy [1]. The effectiveness of this 

treatment is difficult to determine [97] and further studies are still needed to determine whether 

the use of the laser therapy provides a true benefit in the treatment of FCGS.  

Food  

The benefical effect of a recovery food post-surgery has been demonstrated in cats with FCGS 

syndrome [98]. It is necessary to ensure good quality nutritional support to encourage an 

effective immunological response and post-extraction healing process. Various diets and 

supplements have been suggested, including vitamin preparations and omega-3 EFAs, but there 

is no study which has data to prove a recommandation for any specific product. There is 

anecdoral evidence that use for diets or supplements high in omega 3 EFAs affects platelt 

function and can result in excessive haemorrhage during extraction surgery [16]. Additive–free 

and hypoallegenic foods have also been suggested but the results are anecdotal at best with no 

known study proving efficacy [16]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First visit 

First-line treatment 

 

 Normal or enhanced hygiene measures with the emphasis on regular and ongoing plaque 

reduction. 

 Scale and polish teeth  

 Use the chlorhexidine (post-op plaque control) 

Dental radiographs 

 Treat or extraction of disease teeth 

Antibiotics and NSAIDs (14 days)  

 

Second visit (1-2 

months) 

+/- control at 2 weeks 

 

 

Persistence of lesion / Interview the owner (cat's quality 

of life) 

Second-line treatment 

 

 

History, clinical examination and virological assessment (FELV, FIV) 
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Figure 2 : Proposed therapeutic approach for a cat with FCGS. 

Conclusion 

The etiology of gingivostomatitis is often unknown and a multifactorial infection has been 

described, which includes bacteria, virus, genetics and environment in general. Epidemiological 

studies of the disease are rare, and many features have yet to be documented. Successful 

managment of this complex requires a logical diagnostic approach and to understand the 

possible etiopathogenic mechanisms, it is essential to understand the epidemiological 

characteristics of the disease in order to propose available treatments and preventive 

approaches. 

 

References  

1. Niemiec BA. Feline & canine oral ulcerative disease Practical Dentistry today’s Veterinary 

Practice; January/February 2014. 

Healing  

 

 

Total tooth extraction if residual lesion areas 

are present in relation to the tooth sites. 

Dental radiographs control of the edentulous sites 

 Reoperation if alveolar bone fragments, residual root, etc. 

 If mild inflammation : additional medical treatment (NSAIDs +/- antibiotics) 

 Otherwise, long-term medical treatment : FCV PCR 

 if positive : therapy with recombinant feline interferon omega 

 if negative : several therapeutic options 

                   1. Cyclosporine therapy, mesenchymal stem cell therapy > corticosteroids. 

                    2. Thalidomide, lactoferrin. 

                    +/- CO2 laser therapy 

Healing  

 

 

Persistence of lesion 

 
Continuation of medical treatment 

Test of new therapies : limit the use of corticosteroid therapy as much as possible. 

Third visit (1-2 

months) 

 

 



Uncorrected proof

19 
 

2. Dai P., Yang M., Du J., Wang K., Chen R., Feng X., et al. Epidemiological investigation of 

feline chronic gingivostomatitis and its relationship with oral microbiota in Xi’an, China \ Front 

Vet Sci. 2024 ; 11:1418101. DOI: 10.3389/fvets.2024.1418101. 

3. Little S. The Importance of Feline Oral Health Feline Medicine. OVMA Conference: 

Canada’s BIGGEST and BEST ; 2009. 

4. Hennet PR, Camy GAL, McGahie DM, Albouy MV. Comparative efficacy of a recombinant 

feline interferon omega in refractory cases of calicivirus-positive cats with caudal stomatitis: a 

randomised, multi-centre, controlled, doubl blind study in 39 cats. J Feline Med Surg. 2011 ; 

13:577-87. DOI:10.1016/j.jfms. 2011.05.012. 

5. Winer JN, Arzi B, Verstraete FJM. Therapeutic management of feline chronic 

gingivostomatitis: a systematic review of the literature. Front Vet Sci. 2016 ; 3: 54. 

DOI:10.3389/fvets.2016.00054. 

6. Farcas N, Lommer MJ, Kass PH, Verstraete FJM. Dental radiographic findings in cats with 

chronic gingivostomatitis (2002–2012). J Am Vet Med Assoc. 2014 ; 244:339-45. DOI 

:10.2460/javma.244.3.339. 

7. Bellei E, Dalla F, Masetti L, Pisoni L, Joechler M. 2008. Surgical therapy in chronic feline 

gingivostomatitis (FCGS). Vet Res Commun. 2008 ; 32:231-4. DOI:10.1007/s11259-008-

9153. 

8. Jennings MW, Lewis JR, Soltero-Rivera MM, Brown DC, Reiter AM. 2015. Effect of tooth 

extraction on stomatitis in cats: 95 cases (2000–2013). J Am Vet Med Assoc. 2015 ; 246:654-

60. DOI:10.2460/javma.246.6.654. 

9. Camy G, Fahrenkrug P, Gracis M, Hennet P, Johnston N, Mihaljevic S, et al. Proposed 

guidelines on the management of feline chronic gingivostomatitis (FCGS) syndrome : A 

consensus statement ; September 2010. 

10. Lyon KF. Gingivostomatitis. Vet Clin N Am Small Anim Pract. 2005 ; 35(4):891-911.  

11. Dowers KL, Hawley JR, Brewer MM,  Morris AK, Radecki SV, Lappin MR. Association 

of Bartonella species, feline calicivirus, and feline herpesvirus 1 infection with 

gingivostomatitis in cats. J Feline Med Surg. 2010 ; 12(4):314-321. 

DOI: 10.1016/j.jfms.2009.10.007 

https://pubmed.ncbi.nlm.nih.gov/?term=Morris+AK&cauthor_id=19959386
https://pubmed.ncbi.nlm.nih.gov/?term=Radecki+SV&cauthor_id=19959386
https://pubmed.ncbi.nlm.nih.gov/?term=Lappin+MR&cauthor_id=19959386
https://doi.org/10.1016/j.jfms.2009.10.007


Uncorrected proof

20 
 

12. Lommer MJ, Verstraete FJM. Concurrent oral shedding of feline calicivirus and feline 

herpesvirus 1 in cats with chronic gingivostomatitis. Oral Microbiol Immunol. 2013 ; 18:131-

134. 

13. Healey KAE, Dawson S, Burrow R, Cripps P, Gaskell CJ, Hart CA, et al. Prevalence of 

feline chronic gingivo-stomatitis in first opinion veterinary practice Journal of Feline Medicine 

and Surgery. 2007 ; 9, 373e381 DOI:10.1016/j.jfms.2007.03.003. 

14. Girard N, Servet E, Biourge V,  Hennet P. Periodontal health status in a colony of 109 cats. 

J Vet Dent. 2009 ; 26: 147-155.  DOI: 10.1177/089875640902600301. 

15. Harley R, Gruffydd-Jones T and Day M. Immunohistochemical characterization of oral 

mucosal lesions in cats with chronic gingivostomatitis. J Comp Pathol. 2011 ; 144: 239-250.  

16. Johnston N.  An updated approach to chronic felin gingivitis stomatitis syndrome. Dentistry. 

2012 ; 34-38. 

17. Lee D Bin, Verstraete F.J.M., Arzi B. 2020. An Update on Feline Chronic Gingivostomatitis 

Vet Clin Small Anim. 2020 ; 50 :973-982. 

18. Lommer MJ, Verstraete, FJM. Radiographic patterns of periodontitis in cats : 147 cases 

(1998-1999). J Am Vet Med Assoc. 2001 ; 218 (2) :230-4.   

19. Lee M, Bosward KL, Norris JM. Immunohistological evaluation of feline herpesvirus-1 

infection in feline eosinophilic dermatoses or stomatitis. J Feline Med Surg. 2010 ; 12(2) :72–

9. 8–23. 

20. Thomas S, Lappin DF, Spears J, Bennett D, Nile C, Riggio MP. Prevalence of feline 

calicivirus in cats with odontoclastic resorptive lesions and chronic gingivostomatitis. Research 

in Veterinary Science. 2017 ; 111 : 124-126. 

21. Williams C.A. and Aller MS. Gingivitis/stomatitis in cats.Vet Clin North Am Small Anim 

Pract. 1992 ; 22(6): 136-183. 

22. WHO Scientific Group. (1997) Primary immunodeficiency diseases. Clin Exp Immunol. 

1997 ; 109 : 1-28. 

23. Bishop S. A. Functional abnormalities in the immune system of FIV-infected cats. In: 

Willett, B. J., Jarrett, 0. (eds) Feline Immunology and Immunodeficiency. Oxford University 

Press, New York. 1995. pp : 150-169. 

https://pubmed.ncbi.nlm.nih.gov/?term=Hennet+P&cauthor_id=19950514
https://doi.org/10.1177/089875640902600301


Uncorrected proof

21 
 

24. Wilckens T. Glucocorticoids and immune function : physiological relevance and pathogenic 

potential of hormonal dysfunction. Trends Pharmacol Sci. 1995 ;16 :193-197.  

25. Sims TJ, Moncla BJ, Page RC. Serum antibody response to antigens of oral Gram-negative 

bacteria in cats with plasma cell gingivitisestomatitis. Journal of Dental Research. 1990 ; 69 

(3), 877e882. 

26. Baird K. Lymphoplasmacytic gingivitis in a cat. Can Vet J. 2005 ; 46(6): 530-2. 

27. Addie DD, Radford A, Yam PS,  Taylor DJ. Cessation of feline calicivirus shedding 

coincident with resolution of chronic gingivostomatitis in a cat. J Small Anim Pract. 2003 ; 44: 

172-176. DOI: 10.1111/j.1748-5827.2003.tb00140.x. 

28. Diehl K, Rosychuk RAW. Feline gingivitisestomatitise pharyngitis. Veterinary Clinics of 

North America: Small Animal Practice. 1993 ; 23 (1), 139e153. 

29. Arzi B, Clark KC, Sundaram A, Verstraete FJM ; Walker NJ,  Loscar MR , et al. Therapeutic 

efficacy of fresh, allogeneic mesenchymal stem cells for severe refractory feline chronic 

gingivostomatitis. Stem Cells Transl Med. 2017 ; 6: 1710-1722. DOI: 10.1002/sctm.17-0035. 

30.Reubel GH, George JW, Higgins J, Pedersen NC. Effect of chronic feline immunodeficiency 

virus infection on experimental feline calicivirus-induced disease. Vet Microbiol 1994 ; 39: 

335–351.  DOI: 10.1016/0378-1135(94)90169-4. 

31. Thompson RR, Wilcox GE, Clark WT, et al. Association of calicivirus infection with 

chronic gingivitis and pharyn gitis in cats. J Small Anim Pract. 1984 ; 25: 207–210. 

32. Sykes JE, Westropp JL, Kasten RW, et al. Association between Bartonella species infection 

and disease in pet cats as determined using serology and culture. J Feline Med Surg. 2010 ; 12: 

631–636. 

33. Dolieslager SM, Riggio MP, Lennon A, et al. Identification of bacteria associated with 

feline chronic gingivostoma titis using culture-dependent and culture-independent methods. 

Vet Microbiol. 2011 ; 148: 93–98. 

34. Kornya MR, Little SE, Scherk MA, Sears WC, Bienzle D. Association between oral health 

status and retrovirus test results in cats. J Am Vet Med Assoc. 2014 ; 245, 916-922.  

35. Fernández M, Manzanilla EG, Lloret A, et al. Prevalence of feline herpesvirus-1, feline 

calicivirus, Chlamydophila felis and Mycoplasma felis DNA and associated risk fac tors in cats 

https://pubmed.ncbi.nlm.nih.gov/?term=Taylor+DJ&cauthor_id=12703869
https://doi.org/10.1111/j.1748-5827.2003.tb00140.x
https://pubmed.ncbi.nlm.nih.gov/?term=Verstraete+FJM&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Walker+NJ&cauthor_id=28618186
https://pubmed.ncbi.nlm.nih.gov/?term=Loscar+MR&cauthor_id=28618186
https://doi.org/10.1002/sctm.17-0035
https://pubmed.ncbi.nlm.nih.gov/?term=Pedersen+NC&cauthor_id=8042279
https://doi.org/10.1016/0378-1135(94)90169-4


Uncorrected proof

22 
 

in Spain with upper respiratory tract disease, conjunctivitis and/or gingivostomatitis. J Feline 

Med Surg. 2017 ; 19: 461–469. 

36. Rolim VM, Pavarini SP, Campos FS, Pignone V, Faraco  C,  Muccillo  M deS, et al.  Clinical, 

pathological, immunohistochemical and molecular characterization of feline chronic 

gingivostomatitis. J Feline Med Surg. 2017 ; 19: 403–409.  DOI: 10.1177/1098612X16628578. 

37. Whyte A, Gracia A, Bonastre C, Tejedor MT,  Whyte J, Monteagudo LV et al. Oral disease 

and microbiota in free-roaming cats. Top Companion Anim Med. 2017 ; 32: 91-

95.  DOI: 10.1053/j.tcam.2017.07.003. 

38. Nakanishi H, Furuya M, Soma T, Hayashiuchi Y, Yoshiuchi R., Matsubayashi M, et al. 

Prevalence of microorganisms associated with feline gingivostomatitis. J Feline Med Surg. 

2019 ; 21(2) 103-108 DOI: 10.1177/1098612X18761274. 

39. Fried WA, Soltero-Rivera M, Ramesh A, et al. Use of unbi ased metagenomic and 

transcriptomic analyses to investi gate the association between feline calicivirus and feline 

chronic gingivostomatitis in domestic cats. Am J Vet Res 2021 ; 82: 381–394. 

40. Krumbeck JA, Reiter AM, Pohl JC, et al. Characterization of oral microbiota in cats: novel 

insights on the potential role of fungi in feline chronic gingivostomatitis. Pathogens. 2021 ; 10. 

DOI : 10.3390/pathogens10070904. 

41. Druet I, Hennet P. Relationship between Feline calicivirus Load, Oral Lesions, and 

Outcome in Feline Chronic Gingivostomatitis (Caudal Stomatitis): Retrospective Study in 104 

Cats. Front. Vet. Sci. 2017 ; 4:209. DOI: 10.3389/fvets.2017.00209. 

42. Wiggs RB, Lobprise HB. Domestic feline oral and dental disease. Veterinary Dentistry, 

Principals and Practice. Philadelphia : Lippincott.1997 ; pp 482-517. 

43. Niemiec BA. Unusual forms of periodontal disease. In Niemiec BA (ed): Veterinary 

Periodontology. Ames, IA: Wiley-Blackwell, 2012, pp 91-104. 3,9-11. 

44. Radford AD,  Coyne KP, Dawson S, Porter CJ, Gaskell RM. 2007. Feline calicivirus. Vet 

Res. 2007 ; 38(2):  319-35. 

45. Kim DH, Kwak HH, Woo HM.  Prevalence of feline chronic gingivostomatitis in feral cats 

and its risk factors Journal of Feline Medicine and Surgery. 2023 DOI: 

10.1177/1098612X221131453. 

https://pubmed.ncbi.nlm.nih.gov/?term=Pignone+V&cauthor_id=26858258
https://pubmed.ncbi.nlm.nih.gov/?term=Faraco+C&cauthor_id=26858258
https://pubmed.ncbi.nlm.nih.gov/?term=Muccillo+MS&cauthor_id=26858258
https://doi.org/10.1177/1098612x16628578
https://pubmed.ncbi.nlm.nih.gov/?term=Tejedor+MT&cauthor_id=29291775
https://pubmed.ncbi.nlm.nih.gov/?term=Whyte+J&cauthor_id=29291775
https://pubmed.ncbi.nlm.nih.gov/?term=Monteagudo+LV&cauthor_id=29291775
https://doi.org/10.1053/j.tcam.2017.07.003
https://pubmed.ncbi.nlm.nih.gov/?term=Coyne+KP&cauthor_id=17296159
https://pubmed.ncbi.nlm.nih.gov/?term=Dawson+S&cauthor_id=17296159
https://pubmed.ncbi.nlm.nih.gov/?term=Porter+CJ&cauthor_id=17296159
https://pubmed.ncbi.nlm.nih.gov/?term=Gaskell+RM&cauthor_id=17296159


Uncorrected proof

23 
 

46. Silva M, Fernandes M, Fialho M, Mestrinho L. A Case Series Analysis of Dental 

Extractions’ Outcome in Cats with Chronic Gingivostomatitis Carrying Retroviral Disease. 

Animals. 2021 ; 11, 3306. https://doi.org/10.3390/ani11113306. 

47. Martijn PCMM. Prevalence of feline calicivirus in cats with chronic gingivitis stomatitis 

and potential risk factors. 2009. 

48. Niemiec BA. 2008. Oral pathology. Top Companion Anim Med; 23(2):59-71. 

49. Debowes LJ. Problems with the gingiva. In Niemiec BA (ed) : Small Animal Dental, Oral 

and Maxillofacial disease : A Color Handbook. London: Manson, 2010, pp 159-181. 

50. Perry R, Tutt C. Periodontal disease in cats Back to basics –with an eye on the future Journal 

of Feline Medicine and Surgery. 2015 ; 17 : 45 -65. 

51. Lommer MJ, Verstraete FJ. Concurrent oral shedding of feline calicivirus and feline 

herpesvirus 1 in cats with chronic gingivostomatitis. Oral Microbiol Immunol.2003 ; 18(2) : 

131-4. 

52. Dolieslager SM, Bennett D, Johnston N, Riggio MP. Novel bacterial phylotypes associated 

with the control feline oral cavity and feline chronic gingivostomatitis. Res Vet Sci. 2013 ; 94: 

428–432. 

53. Binns SH, Dawson S, Speakman AJ, Cuevas LE,  Hart CA , Gaskell CJ, et al. A study of 

feline upper respiratory tract disease with reference to prevalence and risk factors for infection 

with feline calicivirus and feline herpesvirus. J Feline Med Surg. 2000 ; 2: 123-133. 

DOI: 10.1053/jfms.2000.0084. 

54. Harley R, Gruffydd-Jones TJ, Day MJ. Salivary and serum immunoglobulin levels in cats 

with chronic gingivostomatitis. Vet Record. 2003 ; 152, 125e129. 

55. Verhaert L, Van Wetter C. Survey of oral diseases in cats in flanders Vlaams 

Diergeneeskundig Tijdschrift. 2004. 73, 331-34., 

56. Da Silva AP, Flores M, Mazaro R, da Luz F, Silva M, Fighera RA. Oral lesions and 

retroviruses in shelter cats1Pesq. Vet. Bras. 2019 ; 39(7) :516-522, DOI: 10.1590/1678-5150-

PVB-5892. 

https://doi.org/10.3390/ani11113306
https://pubmed.ncbi.nlm.nih.gov/?term=Riggio+MP&cauthor_id=23261159
https://pubmed.ncbi.nlm.nih.gov/?term=Cuevas+LE&cauthor_id=11716607
https://pubmed.ncbi.nlm.nih.gov/?term=Hart+CA&cauthor_id=11716607
https://pubmed.ncbi.nlm.nih.gov/?term=Gaskell+CJ&cauthor_id=11716607
https://doi.org/10.1053/jfms.2000.0084


Uncorrected proof

24 
 

57. Öztürk Gürgen H, Keçici PD, Yüzbaşioğlu Öztürk G, Gürel A. Retrospective Study of 

Feline Oral Cavity Neoplasms and Non-neoplastic Lesions, Between 2010 and 2020 Acta 

Veterinaria Eurasia . 2022 ; 48(1): 12-17. 

58. Tenorio AP, Franti CE, Madewell BR, Pedersen NC. Chronic oral infections of cats and 

their relationship to persistent oral carriage of feline calici-, immunodeficiency, or leukemia 

viruses. Vet Immunol Immunopathol.1991 ; 29: 1-14. DOI: 10.1016/0165-2427(91)90048-h. 

59. Mostl K, Egberink H, Addie D, Frymus T, Boucraut-Baralon C, Truyen U, et al. Prevention 

of infectious diseases in cat shelters : ABCD guidelines. J Feline Med Surg. 2013 ; 15: 546-

554. DOI: 10.1177/1098612X13489210. 

60. Belgard S, Truyen U, Thibault JC, Sauter-Louis C, Hartmann K. Relevance of feline 

calicivirus, feline immunodeficiency virus, feline leukemia virus, feline herpesvirus and 

Bartonella henselae in cats with chronic gingivostomatitis. Berl Munch Tierarztl Wochenschr. 

2010 ; 123(9-10) :369-76. 

61. Reiter AM, Johnston N, Anderson JG, Soltero-Rivera MM, Lobprise HB. Domestic Feline 

Oral and Dental Diseases ; Wiley: Hoboken, NJ, USA ; 2019; pp. 439-461. 

62. Dokuzeylul, B, Kayar A, Or E. Prevalence of systemic disorders in cats with oral lesions. 

Vet. Med. 2016 ; 61, 219-223. 

63. Lutz H, Addie D, Belak S,. Boucraut-Baralon C,  Egberink H, Frymus T, et al. Feline 

leukaemia. ABCD guidelines on prevention and manag ement. J Feline Med Surg. 2009 ; 11: 

565-574. DOI: 10.1016/j.jfms.2009.05.005.  

64.  Radford AD, Addie D, Belák S, Boucraut-Baralon C., Egberink H, T Frymus T, et al. Feline 

calicivirus infection: ABCD guidelines on prevention and management. J Feline Med Surg. 

2009 ; 11: 556–564. DOI: 10.1016/j.jfms.2009.05.004. 

65. Afonso MM, Pinchbeck GL, Smith SL,  Daly  J M  Gaskel RM l ,  Dawson S, et al.  A 

multinational European cross-sectional study of feline calicivirus epidemiology, diversity and 

vaccine cross-reactivity. Vaccine. 2017 ; 35 : 2753–2760. DOI: 10.1016/j.vaccine.2017.03.030. 

66. Adler CJ, Malik R, Browne GV, Norris JM. Diet may influence the oral microbiome 

composition in cats Microbiome. 2016 ; 4:23. DOI 10.1186/s40168-016-0169-y. 

https://pubmed.ncbi.nlm.nih.gov/?term=Pedersen+NC&cauthor_id=1659031
https://doi.org/10.1016/0165-2427(91)90048-h
https://pubmed.ncbi.nlm.nih.gov/?term=Frymus+T&cauthor_id=23813812
https://pubmed.ncbi.nlm.nih.gov/?term=Boucraut-Baralon+C&cauthor_id=23813812
https://pubmed.ncbi.nlm.nih.gov/?term=Truyen+U&cauthor_id=23813812
https://doi.org/10.1177/1098612x13489210
https://pubmed.ncbi.nlm.nih.gov/?term=Sauter-Louis+C&cauthor_id=21038808
https://pubmed.ncbi.nlm.nih.gov/?term=Hartmann+K&cauthor_id=21038808
https://pubmed.ncbi.nlm.nih.gov/?term=Boucraut-Baralon+C&cauthor_id=19481036
https://pubmed.ncbi.nlm.nih.gov/?term=Egberink+H&cauthor_id=19481036
https://pubmed.ncbi.nlm.nih.gov/?term=Frymus+T&cauthor_id=19481036
https://doi.org/10.1016/j.jfms.2009.05.005
https://pubmed.ncbi.nlm.nih.gov/?term=Boucraut-Baralon+C&cauthor_id=19481035
https://pubmed.ncbi.nlm.nih.gov/?term=Egberink+H&cauthor_id=19481035
https://pubmed.ncbi.nlm.nih.gov/?term=Frymus+T&cauthor_id=19481035
https://doi.org/10.1016/j.jfms.2009.05.004
https://pubmed.ncbi.nlm.nih.gov/?term=Daly+JM&cauthor_id=28389099
https://pubmed.ncbi.nlm.nih.gov/?term=Gaskell+RM&cauthor_id=28389099
https://pubmed.ncbi.nlm.nih.gov/?term=Dawson+S&cauthor_id=28389099
https://doi.org/10.1016/j.vaccine.2017.03.030


Uncorrected proof

25 
 

67. Rodrigues MX, Bicalho RC, Fiani N,  Lima SF, Peralta S. The subgingival microbial 

community of feline periodontitis and gingivostomatitis : characterization and comparison 

between diseased and healthy cats. Sc Rep. 2019 ; 9(1) :12340. 

68. Liu J, Wang S, Zhang P, Said-Al-Naief N, Michalek SM, Feng X. Molecular mechanism of 

bifunctional role of lipopolysaccharide (LPS) in osteoclastogenesis. J Biol Chem. 2009 ; 284, 

18, 12512-12523. DOI :10.1074/jbc.M809789200. 

69. Peralta S, Carney PC. Feline chronic gingivostomatitis is more prevalent in shared 

households and its risk correlates with the number of cohabiting cats. J Feline Med Surg. 2019 

;21(12):1165-71. 

70. Hennet P. Chronic gingivo-stomatitis in cats : Long-term follow-up of 30 cases treated by 

dental extractions. J Vet Dent. 1997 ; 14(1) : 15-21. 

71. Frost P, Williams CA.Feline dental disease. Veterinary Clinics of North America : Small 

Animal Practice. 1986 ; 16 (5), 851e873., Diehl K, Rosychuk RAW. Feline 

gingivitisestomatitise pharyngitis. Veterinary Clinics of North America: Small Animal Practice. 

1993 ; 23 (1), 139e153. 

72. Rabasqueira, V.A. Relatório de estágio. Mestrado Integrado em Medicina veterinária. 

Clínica de animais de companhia. Escola De Ciências E Tecnologia - Departamento De 

Medicina Veterinária. Universidade de Évora. Portugal, 2019. 

73. Bellows J. 2010. Treatment of oropharyngeal inflammation. Feline Dentistry: Oral 

Assessment, Treatment, and Preventative Care. Ames, Iowa: Wiley-Blackwell ; 2010 ; pp 242-

268. 

74. Lommer MJ. Efficacy of cyclosporine for chronic, refractory stomatitis in cats: a 

randomized, placebo-controlled, double-blinded clinical study. J Vet Dent. 2013 ; 30: 8-17. 

75. Arzi B, Peralta S, Fiani N, Vapniarsky N, Taechangam N, Delatorre  U et al. A multicenter 

experience using adipose-derived mesenchymal stem cell therapy for cats with chronic, non-

responsive gingivostomatitis. Stem Cell Res. Ther. 2020 ; 11, 1-13. DOI: 10.1186/s13287-020-

01623-9. 

76. White Sd, Rosychuk RA, Janik TA, et al. Plasma cell stomati tis–pharyngitis in cats: 40 

cases (1973–1991). J Am Vet Med Assoc 1992; 200: 1377–1380. 

https://www.nature.com/articles/s41598-019-48852-4#auth-Svetlana_Ferreira-Lima-Aff3
https://www.nature.com/articles/s41598-019-48852-4#auth-Santiago-Peralta-Aff2
https://www.sciencedirect.com/journal/journal-of-biological-chemistry/vol/284/issue/18
https://www.sciencedirect.com/journal/journal-of-biological-chemistry/vol/284/issue/18
https://doi.org/10.1074/jbc.M809789200
https://doi.org/10.1186/s13287-020-01623-9
https://doi.org/10.1186/s13287-020-01623-9


Uncorrected proof

26 
 

77. Jumelet E. and Léger C. 2011. Conduite thérapeutique face à un diagnostic de 

gingivostomatite chronique féline. Point vétérinaire. N° 315, pp. 2-5. 

78.  Lyon K.F. 1990. The differential diagnosis and treatment of gingivitis in the cat. Problems 

in Veterinary Medicine. 1990 ; 2 (1) : 137-151. 

79. Grimbert A, Bost F,  Imbert S. 1991. Intérêt de la clindamycine dans l’antibiothérapie de la 

sphère bucco-dentaire. Rec. Méd. Vét. 1991 ; 167 : 1037-1040. 

80. Addie DD. Feline Infectious Upper Respiratory Disease and Chronic Gingivostomatitis. 

Melchizedek Publications. 2006. 

81. Soltero-Rivera M, Goldschmidt S. and Arzi B. Feline chronic gingivostomatitis Current 

concepts in clinical management. Jof Feline Med Surg. (2023 ;  25 : 1–16. 

82. Stathopoulou TR, Kouki M, Pypendop BH, Johnston A, Papadimitriou S,  Pelligand  L. 

Evaluation of analgesic effect and absorption of buprenorphine after buccal administration in 

cats with oral disease. J Feline Med Surg. 2018 ; 20(8) :704-10. 

DOI: 10.1177/1098612X17727234.].  

83. Shipley H, Flynn K, Tucker L, et al. Owner evaluation of quality of life and mobility in 

osteoarthritic cats treated with amantadine or placebo. J Feline Med Surg 2021 ; 23: 568–574. 

84. Adrian dE, Rishniw M, Scherk M, et al. Prescribing practices of veterinarians in the 

treatment of chronic musculoskeletal pain in cats. J Feline Med Surg. 2019 ; 21: 495–506. 

85. Aghighi SA, Tipold A, Piechotta M, et al. Assessment of the effects of adjunctive 

gabapentin on postoperative pain after intervertebral disc surgery in dogs. Vet Anaesth Analg. 

2012 ; 39: 636–646. 

86. Debowes L. Feline Caudal stomatitis. 2009. In : Bonagura, J et Twedt, D, Kirk’s current 

Veterinary Therapy XIV. St Louis, Missouri. pp. 476-478. Saunders Elsevier. 

87. Hung YP., Yang YP., Wang HC., Liao JW., Hsu WL., Chang CC. et al. Bovine lactoferrin 

and piroxicam as an adjunct treatment for lymphocytic-plasmacytic gingivitis stomatitis in cats. 

Veterinary Journal (London, England: 1997). 2014 ; 202 (1) :76-82. 

https://pubmed.ncbi.nlm.nih.gov/?term=Johnston+A&cauthor_id=28895776
https://pubmed.ncbi.nlm.nih.gov/?term=Papadimitriou+S&cauthor_id=28895776
https://pubmed.ncbi.nlm.nih.gov/?term=Pelligand+L&cauthor_id=28895776
https://doi.org/10.1177/1098612x17727234


Uncorrected proof

27 
 

88. Harvey C.E. 1990. Feline gingivitis-stomatitis. Manual of small animal dentistry. pp. 49-

54. 

89. Ueda Y, Sakurai T, Kasama K, Satoh Y,  Atsumi K,  Hanawa S, et al. Pharmacokinetic 

properties of recombinant feline interferon and its stimulatory effect on 2’,5’-oligoadenylate 

synthetase activity in the cat. J Vet Med Sci. 1993 ; 55(1):1-6. DOI: 10.1292/jvms.55.1. 

90. Cummins JM, Krakowka GS, Thompson CG. 2005. Systemic effects of interferons after 

oral administration in animals and humans. Am J Vet Res. 2005 ; 66(1):164-76. 

91. Matsumoto H, Teshima T, Iizuka Y, A Sakusabe A, DTakahashi D A Amimoto A, et al. 

Evaluation of the efficacy of the subcutaneous low recombinant feline interferon-omega 

administration protocol for feline chronic gingivitis-stomatitis in feline calicivirus-positive cats. 

Res Vet Sci. 2018 ; 121:53–8. DOI: 10.1016/j.rvsc.2018.10.003. 

92. Robson D. Review of the properties and mechanisms of action of cyclosporine with an 

emphasis on dermatological therapy in dogs, cats and people. Vet Rec. 2003 ; 152(25):768-72. 

93. Arzi B, Mills-Ko E, Verstraete FJM,  Kol  A. Walker NJ   Badgley MR N Fazel N et al. 

Therapeutic efficacy of fresh, autologous mesenchymal stem cells for severe refractory 

gingivostomatitis in cats. Stem Cells Transl Med. 2016 ; 5(1):75-86.  DOI: 10.5966/sctm.2015-

0127 

94. Kenneth F. Mostly cats! Gingivostomatitis and resorptive lesions. Small Animal – 

Dentistry. The North American Veterinary Conference. 2007. 

95. KOJIMA T., SHIMADA K., IWASAKI H. et ITO K. 2005. Inhibitory effects of a super 

pulsed carbon dioxide laser at low energy density on periodontopathic bacteria and 

lipopolysaccharide in vitro. Journal of Periodontal Research. 2005 ; 40 (6) : 469-473. 

96. Robinson DA, Romans CW, Gordon-Evans WJ, Evans RB Et Conzemius MG. Evaluation 

of short-term limb function following unilateral carbon dioxide laser or scalpel onychectomy 

in cats. Journal of the American Veterinary Medical Association. 2007 ;230 (3) :353-358. 

97. Lewis JR, Tsugawa AJ, Reiter AM. Use of CO2 Laser as an adjunctive treatment for caudal 

stomatitis in a cat. J Vet Dent. 2007 ; 24 (4) : 240-249. 

https://pubmed.ncbi.nlm.nih.gov/?term=Satoh+Y&cauthor_id=7681698
https://pubmed.ncbi.nlm.nih.gov/?term=Atsumi+K&cauthor_id=7681698
https://pubmed.ncbi.nlm.nih.gov/?term=Hanawa+S&cauthor_id=7681698
https://doi.org/10.1292/jvms.55.1
https://pubmed.ncbi.nlm.nih.gov/?term=Sakusabe+A&cauthor_id=30359811
https://pubmed.ncbi.nlm.nih.gov/?term=Takahashi+D&cauthor_id=30359811
https://pubmed.ncbi.nlm.nih.gov/?term=Amimoto+A&cauthor_id=30359811
https://doi.org/10.1016/j.rvsc.2018.10.003
https://pubmed.ncbi.nlm.nih.gov/?term=Kol+A&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Walker+NJ&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Badgley+MR&cauthor_id=26582907
https://pubmed.ncbi.nlm.nih.gov/?term=Fazel+N&cauthor_id=26582907
https://doi.org/10.5966/sctm.2015-0127
https://doi.org/10.5966/sctm.2015-0127


Uncorrected proof

28 
 

98. Thyse LFH, Logan EI, Picavey P. Partial extraction in cats with gingivitis stomatitis- 

pharyngitis complex beneficial effects of a recovery diet, proceeding hill’s European 

Symposium on oral care , Amesterdam. 2003 ; 64-65. 

 

 

 

 

 

 

 

 

 

 


