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			Abstract | Feline chronic gingivostomatitis (FCGS) is a severe inflammatory oral disease of cats that is often refractory to treatment. The etiology is unknown but reported to incriminate bacterial, viruses, and immunologic factors. This retrospective study is aimed to describe the clinical manifestations and treatment outcomes in cats diagnosed with FCGS. Patient records with FCGS were retrieved from 2008-2018 at University Veterinary Hospital (UVH), Universiti Putra Malaysia (UPM). The diagnosis of FCGS was made based on oral examination with the inflammation at the caudal oral cavity and lateral to the palatoglossal folds. Descriptive statistics were derived from the retrospective data using simple percentages. Fifty-seven cats were analyzed up to the final treatment with known survival status. The majority affected cats age between 3-6 years old (24/57) and male (41/57). Most affected cats came from indoor multicats households. The two most common clinical signs were halitosis (42%) and anorexia (28%). Caudal stomatitis (100%) and gingivitis (93%) were the two most intraoral findings. Elevated total proteins (96.5%) and hyperglobulinaemia (96.5%) were remarkable findings in biochemistry results. Thrombocytopenia was prominent and found in 70.9% of cats.  Treatment options were varied; 39% (22/57) of the cats showed no signs of FCGS with various medical combination treatments based on owner observation, while 33% (19/57) succumbed to death. Partial and full mouth dental extraction was applied in 16/57 (28%) cats and result exhibited 1.7% (n=1) death, 3.5% (n=2) partial remission, and 22.8% (n=13) full recovery. Intralesional triamcinolone injection was able to manage FCGS in the short term. Serratiopeptidase or papain alone was not effective in the management of the FCGS.
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			Introduction

			 

			The feline chronic gingivostomatitis (FCGS) is a poorly understood disease condition, characterized by dysphagia, ptyalism, pain on manipulation of the mouth, pawing at the mouth, chronic debilitating condition, grooming deficiency, and sometimes bleeding from the mouth (Healey et al., 2007; Bellei et al., 2008). FCGS occurs globally with a prevalence range of 0.7% to 12% (Winer et al., 2016). Clinically FCGS manifested as severe chronic inflammation of caudal, gingival, buccal, and labial, palatoglossal, and/ or other remaining part’s mucosa of the oral cavity (Peralta and Carney, 2019). Factors such as innate immune status of the cats, microbial agents like gram-negative anaerobic bacteria, Feline Calicivirus (FCV), and Feline Herpesvirus (FHV) studied in detail in the past but not concrete results on the etiology of FCGS (Harley et al., 1999; Harley, 2003; Kornya et al., 2014). Bacteria Pasteurella multocida, Bartonella henselae, Bartonella clarridgeiae, Tannerella forsythia, and dental plaque bacteria were reported to play a vital role in FCGS pathogenesis (Jameson et al., 1995; Southerden, 2010; Dolieslager et al., 2011; Dolieslager et al., 2013). A partial dental extraction (extraction of all premolar and molar teeth, leaving incisors and canine teeth) or full-mouth dental extraction provides the best long-term outcomes (Bellei et al., 2008; Jennings et al., 2015).

			 

			This study describes the clinical manifestations and treatment outcome of cats diagnosed with chronic gingivostomatitis presented to University Veterinary Hospital (UVH), Universiti Putra Malaysia (UPM).

			 

			Material and methods

			 

			This study involved 1160 cats diagnosed with FCGS presented to the UVH, UPM between 2008 and 2018 via a search from a practice management log. Only 57 cats met the inclusion criteria. Patient information was collected from patient medical records (PMR). The data recorded into excel spreadsheet were patient history/signalmen, clinical presentation, vaccination status, household management, hematology, and serum biochemistry data, feline leukemia virus (FeLV) antigen and feline immunodeficiency virus (FIV) antibody SNAP tests (SNAP Combo FeLV/FIV; Idexx Laboratories) results and complete treatment plan with/without dental extraction. Patient outcome and survival status data were obtained via phone call to the patient’s owner. 

			 

			Statistical Analysis

			Descriptive analysis was derived using IBM SPSS Statistics version 26 (IBM SPSS, USA).

			 

			Results

			 

			History/Signalment

			Fifty-seven cats data were included in this retrospective analysis. The young adult group (1-6 years) was mostly presented with FCGS (57.9 %). Out of the 57 cats, 41 were males (19 castrated), and 16 were females (9 spayed) (Figure 1). The breeds recorded were Domestic Short Hair (DSH) (n=42), Persian (n=6), Siamese (n=4), DLH (n =3) and Bengal (n=2).

			 

			Based on the category of housing and lifestyle of the cats as in Figure 2, the majority of the cats, 45.6% were kept 
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			Figure 1: Pyramid age of 57 cats diagnosed with FCGS
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			Figure 2: Type of housing and lifestyle of 57 cats with FCGS
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			Figure 3: (A): A cat diagnosed with FCGS presented with

			gingivitis, buccal mucositis, caudal stomatitis (B): A cat was diagnosed with FCGS. Left mandibular third and fourth

			premolar (307, 308) periodontal probe passes easily through

			the furcation.

			 

			indoor multi-cat households (26/57), 21% were kept indoor single cat (12/57), 12.3% were semi indoor multi-cat (7/57), 10.5% were semi indoor single cat (6/57), 4/57 were outdoor, and 2/57 had no record.

			 

			Out of these 57 cases, 12 cats were vaccinated (21.1%). The rest of the 45 (78.9%) cats were unvaccinated. All cats were 

			Table 1: Clinical signs of 57 cats diagnosed with FCGS

			
				
					
					
					
				
				
					
							Clinical signs
							Number of cases (N=57)
							Percentage (%)
					

					
							
							Halitosis

						
							
							24

						
							
							42

						
					

					
							
							Anorexia

						
							
							16

						
							
							28

						
					

					
							
							Ptyalism

						
							
							8

						
							
							14

						
					

					
							
							Weight loss

						
							
							5

						
							
							9

						
					

					
							
							Dysphagia

						
							
							3

						
							
							5

						
					

					
							
							Bleeding gum

						
							
							1

						
							
							2

						
					

				
			

			

			 

			Table 2: Inflammatory regions of the oral cavity of 57 cats diagnosed with FCGS

			
				
					
					
					
				
				
					
							Inflammation areas of the oral cavity
							Number of cases N=57
							Percentage (%)
					

					
							
							Caudal stomatitis

						
							
							 57

						
							
							100

						
					

					
							
							Gingivitis 

						
							
							53

						
							
							93

						
					

					
							
							Glossitis

						
							
							11

						
							
							19

						
					

					
							
							Buccal mucositis

						
							
							7

						
							
							12

						
					

					
							
							Sublingual mucositis

						
							
							4

						
							
							7

						
					

				
			

			

			 

			Table 3: Hematological results of 57 cats diagnosed with FCGS

			
				
					
					
					
					
					
					
				
				
					
							Parameters (n=57)
							Normal range
							Mean ± SE
							Median
							
							No. (%)

							Value >URL

						
							No. (%) Value <LRL
					

					
							
							PCV (n=57)

						
							
							0.24 - 0.45 L/L

						
							
							0.30 ± 0.007

						
							
							0.3

						
							
							0(0)

						
							
							7(12.3)

						
					

					
							
							CWCC (n=57)

						
							
							5.5 - 19.5x 109/L

						
							
							15.86 ± 1.01

						
							
							14.3

						
							
							16(28)

						
							
							1(1.8)

						
					

					
							
							Band Neut (n=57)

						
							
							<0.3 x 109/L

						
							
							0.34 ± 0.04

						
							
							0.27

						
							
							21(36.8)

						
							
							0(0)

						
					

					
							
							Seg. Neut (n=57)

						
							
							2.5 - 12.5 x 109/L

						
							
							11.34 ± 0.78

						
							
							9.73

						
							
							20(35)

						
							
							0(0)

						
					

					
							
							Lymphocytes (n=57)

						
							
							1.5 - 7 x 109/L

						
							
							2.34 ± 0.14

						
							
							2.25

						
							
							0(0)

						
							
							10(17.5)

						
					

					
							
							Monocytes (n=57)

						
							
							0.2 - 0.8 x 109/L

						
							
							0.77 ± 0.06

						
							
							0.67

						
							
							25(43.9)

						
							
							2(3.5)

						
					

					
							
							Eosinophils (n=56)

						
							
							0.1 - 1.5 x 109/L

						
							
							1.04 ± 0.01

						
							
							0.87

						
							
							14(25)

						
							
							5(8.9)

						
					

					
							
							Thrombocytes (n=55)

						
							
							300 - 700 x 109/L

						
							
							245.4 ± 39.36

						
							
							180

						
							
							1(1.8)

						
							
							39(70.9)

						
					

				
			

			

			SE: Standard error; URL: Upper reference limit; LRL: Lower reference limit; PCV: Packed Cell Volume; CWCC: Complete White Cell Count; Band Neut: Band Neutrophils; Seg. Neut: Segmented Neutrophils.

			 

			subjected to the SNAP test for FIV antibody and FeLV antigen detection. Ten cats were positive for FIV antibody, four cats positive for FeLV antigen, and two cats were positive for FIV and FeLV.

			 

			Clinical findings 

			Fourteen (24.6%) cats presented with pyrexia, five cats (8.8%) had hypothermia and 38 cats (66.7%) with normal temperatures. The clinical findings recorded were halitosis (42%), anorexia (28%), ptyalism (14%), weight loss (9%) dysphagia (5%), and gum bleeding (2%) in cats (Table 1). The intraoral Inflammations were localized to the various regions of the oral cavity where caudal stomatitis (100%) was the absolute finding Figure 3. Concurrent gingivitis (93%) and/ or glossitis (19%) and/or buccal mucositis (12%) and/ or sublingual mucositis (7%) are also noticed (Table 2).

			 

			 

			Hematology and serum biochemistry 

			The hematology and serum biochemistry results for all the cats are reported in Table 3 and Table 4, respectively. Band neutrophilia (36.8%), segmented neutrophilia (35%), and monocytosis (43.9%) were seen in cats with FCGS. Thrombocytopenia (245.4 ± 39.36) was prominent and was found in 39/55 cats. The most prominent serum biochemistry findings were elevation of total proteins (96.5%), hyperglobulinaemia (96.5%), low albumin to globulin ratio (63.2%), increase urea (26.3%), and hypoalbuminemia (21%).

			 

			Treatment management and medications

			The therapeutic regimen of all 57 cats were based on the combinations of 19 drugs ± complete or partial dental extraction and dental scaling are shown in Table 5. A successful follow-up with a survival status of all cases was analyzed. The patient records and descriptions from the owners indicated after partial and full mouth dental 

			Table 4: Serum biochemical results of 57 cats diagnosed with FCGS

			
				
					
					
					
					
					
					
				
				
					
							Parameters (n=57)
							Normal range
							Mean ± SE
							Median
							
							No. (%)

							Value >URL

						
							No. (%) Value <LRL
					

					
							
							Sodium (n=57)

						
							
							146 - 156mmol/L

						
							
							151.8 ± 0.76

						
							
							151.4

						
							
							7(12.3)

						
							
							4(7)

						
					

					
							
							Potassium (n=57)

						
							
							3.9 - 5.5 mmol/L

						
							
							4.7 ± 0.08

						
							
							4.6

						
							
							5(8.8)

						
							
							2(3.5)

						
					

					
							
							Chloride (n=56)

						
							
							110 - 132mmol/L

						
							
							115.7 ± 0.9

						
							
							116

						
							
							1(1.8)

						
							
							6(10.7)

						
					

					
							
							Phosphate (n=12)

						
							
							1.1 - 2.8 mmol/L

						
							
							1.6 ± 0.23

						
							
							1.46

						
							
							1(8.3)

						
							
							2(16.7)

						
					

					
							
							Urea (n=57)

						
							
							3 - 10 mmol/L

						
							
							10.6 ± 1.43

						
							
							8.6

						
							
							15(26.3)

						
							
							0(0)

						
					

					
							
							Creatinine (n=57)

						
							
							60 - 193 µmol/L

						
							
							153.9 ± 19.45

						
							
							132

						
							
							6(10.5)

						
							
							0(0)

						
					

					
							
							ALT (n=57)

						
							
							10 - 90 U/L

						
							
							68.5 ± 12.71

						
							
							44.4

						
							
							7(12.3)

						
							
							0(0)

						
					

					
							
							ALKP (n=28)

						
							
							<80 U/L

						
							
							23.9 ± 4.04

						
							
							16

						
							
							1(3.6)

						
							
							0(0)

						
					

					
							
							Total protein (n=57)

						
							
							55 - 75 g/L

						
							
							98.1 ± 1.68

						
							
							97.7

						
							
							55(96.5)

						
							
							0(0)

						
					

					
							
							Albumin (n=57)

						
							
							25 - 40 g/L

						
							
							28.3 ± 0.6

						
							
							28.6

						
							
							0(0)

						
							
							12(21)

						
					

					
							
							Globulin (n=57)

						
							
							25 - 45 g/L

						
							
							69.8 ± 1.8

						
							
							69.7

						
							
							55(96.5)

						
							
							0(0)

						
					

					
							
							A:G ratio (n=57)

						
							
							0.5 - 1.4 Unit

						
							
							0.59 ± 0.11

						
							
							0.4

						
							
							4(7)

						
							
							36(63.2)

						
					

				
			

			

			SE: Standard error; URL: Upper reference limit; LRL: Lower reference limit; ALT: Alanine Transaminase; ALKP: Alkaline Phosphatase; A: G= Albumin: Globulin Ratio

			 

			Table 5: Therapeutic combination and the outcomes for 57 cats diagnosed with FCGS between 2008-2018 in UPM.

			
				
					
					
					
					
					
					
				
				
					
							
							 

						
							
							Therapeutic Combinations

							(Total 19)

						
							
							Survival Status

							N=57

						
							Remarks
							Recovery Outcome
					

					
							
							1

						
							
							AB+ENZ+SM

						
							
							3 Dead, 1 Missing

						
							
							Out of 3 dead cats, 2 partially responded to medicine, but one died because of FIV, another one because of infectious pneumonia during FCGS management. One didn't respond to medicine and died. One cat went missing, but the owner claimed medicine resolved the primary complaint

						
							
							2 PR

							*1 FR

							1/4 Died

						
					

					
							
							2

						
							
							AB+ENZ+ANALG+SAID

						
							
							2 Dead, 3 Alive, 1 Missing

						
							
							1 Died because of kidney disease, another one because of poisoning but the primary complaint resolved. For 1 missing and 3 alive cats, medicine resolved the primary complaint

						
							
							*1 FR

							4 FR

							1/6 Died

						
					

					
							
							3

						
							
							AB+ANALG+NSAID+SM

						
							
							1 Missing, 2 Dead

						
							
							For 1 missing cat, medicine resolves the clinical signs. 2 dead cats didn't respond to medication and died due to not eating.

						
							
							*1 FR

							2/3 Died

						
					

					
							
							4

						
							
							AB+ENZ+OA

						
							
							5 Dead, 2 Missing, 1 Alive

						
							
							2 cats died because of kidney disease with FCGS persist. Another 2 died during FCGS management; 1 went for extraction and died after 2 days. For the alive cat, medicine able to suppress clinical signs. For missing cats, medicine controlled the clinical signs.

						
							
							3 PR

							5/8 Died

						
					

					
							
							5

						
							
							AB+ENZ+SAID+SM

						
							
							4 Dead, 3 Alive

						
							
							1 cat died because of kidney disease during FCGS management, and another two died because of FCGS; the 4th died because of FIP but partially responded to medicine. For 2 alive cats, the disease is under control; FCGS persists in 3rd cat.

						
							
							3 PR

							3/7 Died

						
					

					
							
							6

						
							
							AB+ANALG+SAID

						
							
							1 Alive

						
							
							On and off flare-up episodes if medicine stopped

						
							
							1 PR

						
					

					
							
							7

						
							
							AB+OA

						
							
							1 Dead

						
							
							Diagnosed with FeLV and euthanized

						
							
							 

						
					

					
							
							8

						
							
							AB+ENZ+ANALG

						
							
							3 Dead, 1 Alive

						
							
							In 2 dead cats, partial remission was achieved for some time but died because of the FCGS, and one died because of jaundice during the management of FCGS. For 1 alive cat, medicine was adequate to control clinical signs

						
							
							3 PR

							2/4 Died

						
					

					
							
							9

						
							
							AB+ANALG+SM

						
							
							1 Dead

						
							
							No response to medication and died because of the FCGS problem

						
							
							1/1 Died

						
					

					
							
							10

						
							
							AB+OA+SM

						
							
							1 Dead

						
							
							Partial improvement in clinical signs seen but died because of kidney disease.

						
							
							1/1 Died

						
					

					
							
							11

						
							
							AB+ENZ+ANALG+DE

						
							
							1 Dead

						
							
							Partial remission was seen with medicine and partial dental extraction—cause of death unknown.

						
							
							1 PR

						
					

					
							
							12

						
							
							AB+ENZ+ANALG+SAID+SM+DE

						
							
							3 Alive, 2 Dead

						
							
							For 2 alive cats, intra-lesion triamcinolone injection and partial dental extraction resolved the primary complaint. The 3rd alive cat full mouth dental extraction resolved FCGS clinical signs. For 1 dead cat, intra-lesion triamcinolone injection and partial dental extraction resolved the primary complaint but died because of kidney disease during FCGS management. 2nd dead cat achieved complete remission with full mouth dental extraction but died because of poisoning.

						
							
							1 PR

							4 FR

						
					

					
							
							13

						
							
							AB+ENZ+ANALG+SM+DE

						
							
							2 Alive, 2 Dead, 1 Missing

						
							
							In 2 alive and 2 dead cats, complete remission was achieved after partial dental extractions. FIP was the reason for death. 1 missing cat went through the same treatment, boarded for some time in UPM, non-compliant owner, although clinical signs resolved during boarding

						
							
							4 FR

							*1 FR

						
					

					
							
							14

						
							
							AB+SAID+SCALING

						
							
							1 Dead

						
							
							No response to the medicine and dental scaling. Cause of death unknown.

						
							
							1/1 Died

						
					

					
							
							15

						
							
							AB+ENZ+ANALG+SAID+DE

						
							
							2 Alive, 1 Dead

						
							
							For 2 alive cats, complete remission achieved with intra-lesion triamcinolone injection and full mouth dental extraction but partial remission seen in another cat which was euthanized later because of FIP, asthma, and CKD

						
							
							1 PR

							2 FR

						
					

					
							
							16

						
							
							AB+ENZ+SM+DE

						
							
							1 Dead

						
							
							Complete remission achieved with intra-lesion triamcinolone injection and full mouth dental extraction died because of kidney failure

						
							
							1 FR

						
					

					
							
							17

						
							
							AB+ANALG+SAID+DE

						
							
							1 Alive, 1 Dead

						
							
							1 alive cat achieved full remission with full mouth dental extraction. In dead cat partial remission achieved with partial dental extraction and medicine, died because of some poisoning later

						
							
							1FR 

							1 PR

							1 Died

						
					

					
							
							18

						
							
							AB+ANALG+SAID+SCALING

						
							
							2 Alive

						
							
							For one cat caudal dental extraction done at another private clinic and in another cat medicine and scaling resolved the clinical signs

						
							
							*2 FR

						
					

					
							
							19

						
							
							AB+ENZ+SCALING

						
							
							1 Dead

						
							
							Died because of kidney failure

						
							
							1/1 Died

						
					

				
			

			

			AB: Antibiotic/s (Amoxicillin, Amoxicillin-clavulanic acid, Metronidazole, Metronidazole and Spiramycin, Clindamycin, Doxycycline, Enrofloxacin, Marbofloxacin, Azithromycin); NSAID: Non-steroidal anti-inflammatory drug (Meloxicam); SAID: Steroidal anti-inflammatory drugs (Prednisolone, Methylprednisolone acetate, Triamcinolone acetonide): ENZ: Enzyme (Danzen/Serratiopeptidase, Papain): OA: Oral aid lotion (Lignocaine HCl 2.5%, Chlorhexidine HCl 0.5%, Triamcinolone Acetonide 0.1%), UPHA Pharmaceutical MFG. (M) SDN. BHD. Malaysia; ANALG: Analgesic (Tramadol);DE: Partial or complete dental extraction; SCALING: Dental scaling; SM: Supportive medicine/s; (Vitamin B Complex, Vitamin C, Vetri DMG); UPM: Universiti Putra Malaysia; FIP: Feline Infectious Peritonitis; PR: Partial Remission; FR: Fully recovered; *n FR: number of cats which are described fully recovered by the owners on telephonic review but cats are either dead now or missing from home or owners were not hundred percent sure about the recurrence of disease after last successful treatment; Denominator for the cats which died because of treatment failure in outcome section indicates the number of cats whose survival status is known, so it doesn’t include cats whose follow up has been lost; Intra-lesion injection: Triamcinolone acetonide.

			 

			extraction of 28% (16/57) affected cats with FCGS, one (1.7%) cat died, 2 (3.5%) cats were achieved partial remission, and 13 (22.8%) cats were achieved fully recovered, while no clinical sign observed (anecdotal + reliable information from patient records and owners) in 22/57 (39%) cases. The death percentage was 33% (n=19), specifically included those cases where treatment failure of FCGS was considered the primary reason for the death. Twenty-five percent (n=23) of cats had dental extraction.

			 

			Discussion 

			 

			All 57 cats were diagnosed with FCGS based on the pathognomonic lesions of the oral cavity, as shown in Figure 3. In this present study, the median age is 5 years old (range: 8 months to 15 years old) with 33/57 was from young adult category (1-6 years). Few studies also found the similar age range to be most presented with FCGS (Healey et al., 2007; Farcas et al., 2014).

			 

			Predisposed breeds previously reported were Burmese, Siamese, Abyssinian, Persian, and Himalayan (Healey et al., 2007; Farcas et al., 2014). However, in this study majority was DSH (42/57) due to overrepresentation in the sample size. Pedigree cat is usually a minority in our local setting. Dolieslager et al. (2013) and Hung et al. (2014) found DSH breed to be a major group of the population affected with FCGS.

			 

			In this study, 45.6% (26/57) of cats were living in the multi-cat household. Multi-cat household is considered as a risk factor of FCGS. One additional cat in the household increased the likelihood of getting FCGS by 70% (Peralta and Carney, 2019). The increased stress level and higher chances of exposed to infectious organisms from cohabitants could be the culprits.

			 

			Halitosis was the most presented clinical findings in cats with FCGS in this study. Halitosis generally can be caused by both systemic and oral disorders. However oral etiology is responsible for the majority of cases (Cortelli et al., 2008). Halitosis in FCGS cats had been reported in the previous study (Bellei et al., 2008). Halitosis could be the initial indicator of FCGS before other clinical signs kick in. The owner must be made aware of bringing their cats for early oral examination before the condition worsen.

			 

			Hematological and biochemistry analysis is an essential part of initial investigation to rule out other systemic diseases and potential causes of similar types of oral cavity inflammatory conditions (Milella, 2008; Bloor, 2013). Hematological and biochemical findings suggest inflammatory processes (leukocytosis, neutrophilia, and elevation of globulin (Allison et al., 2009; Piek, 2010) were found in the majority of FCGS patients in this study. 

			 

			Increases in the number of monocytes and eosinophils can be caused by tissue damage and chronic infections (Kratofil et al., 2017), or associated with FCGS progression. Monocyte recruitment to inflammatory sites is critical for host defense. Monocytes circulate through the blood and extravasate into inflamed tissues during inflammation, following the general leukocyte recruitment cascade (Ley et al., 2007).

			Changes in cats’ protein levels were due to systemic diseases, chronic infectious and inflammatory processes, and neoplastic disorders (Aslam et al., 2019; McGrotty and Knottenbelt, 2002). Serum globulin levels had been reported to increase in cats with FCGS (Mihaljevic, 2003).

			 

			A different veterinarian saw each case in the UVH. Hence no standardized treatment protocols were practiced, eventually, end up with multiple treatment combinations. Furthermore, most owners will decline partial or full mouth dental extraction during the first few visits as they presumed it was inhumane. They prefer to try on various medicine combination treatments.

			 

			In the present study, serratiopeptidase (Jadav et al., 2010) and papain (Rakhimov, 2001; Amri and Mamboya, 2012) have been used as an alternative to NSAIDS or SAIDS when applications are contraindicated in patients with concurrent kidney disease or diabetes. Serratiopeptidase works by reducing the amount of fluid in the tissues, which reduces swelling. Furthermore, its enzyme activity removes dead tissue, speeding up healing and relieve pain (Bhagat et al., 2013). Papain is a natural enzyme generated from papaya fruit latex (Carica papaya). A study reported that minor injuries healed faster with papain and cut recovery time from 8.4 days to 3.9 days (Amri and Mamboya, 2012).

			However, 50% of cats (with known survival status) died with serratiopeptidase/ papain were only used to manage inflammation and pain. Hence serratiopeptidase/ papain alone may not be adequate to manage pain and inflammation in cats diagnosed with FCGS. To improve FCGS patients, a combination of good oral hygiene, partial or complete dental extractions, plus adjunctive medical treatment is dedicated (Cannon, 2015). 

			 

			Medical treatment with anti-inflammatory, antimicrobial, and analgesic medications are mostly experimentally tried, but long-term signs resolution associated with stomatitis in cats are rare (Jennings et al., 2015). The use of antibiotics is not the first choice of treatment for FCGS. However, antibiotics must be used as bacteria do play a part as a secondary problem. Broad-spectrum antibiotics such as synthetic penicillin, cephalosporin, tetracycline, trimethoprim plus sulfamethoxazole, Lincocin have been used (Frost and Williams, 1986).

			 

			Corticosteroids are recommended in FCGS cases because of their immunosuppressive and anti-inflammatory effects (Frost and Williams, 1986; Diehl and Rosychuk, 1993; Lyon, 2005). Improvement was reported in 50% to 80% of cases in a research that looked at various corticosteroids (White et al., 1992). In this present study, 12 cats received prednisolone, methylprednisolone acetate, and triamcinolone acetonide as steroidal anti-inflammatory drugs.

			 

			Triamcinolone acetonide, a long-acting synthetic glucocorticoid, has been used for the treatment of inflammatory disease. Of the many drug delivery systems, buccal drug delivery has some advantages such the abundant blood supply in the buccal area, bypassing the hepatic first-pass effect, excellent accessibility. It is challenging to apply ointment, solutions, creams, and lotions as they are very easily removed by salivation, tongue movement, and swallowing reflex (Shin & Kim, 2000).

			 

			Triamcinolone intralesional injection is beneficial for FCGS cats that refuse to eat due to severe pain. Generally, cats able to resume food consumption after intralesional injection at the caudal stoma region. Recovery from anorexia is beneficial to improve the blood parameter such as hypoalbuminemia and prepare the cat for long general aesthesia and dental extraction.

			 

			Partial or complete dental extraction and topical application like oral aid lotion and/or oral medicine had been applied in 16/57 (28%) cats, and 1.7% (n=1) was dead, 3.5% (n=2) were achieved partial remission, and 22.8% (n=13) resolved clinical signs. A previous study reported that two-thirds of cats got substantial or complete improvement (Jennings et al., 2015). Dental extraction removes both the direct and indirect effects of dental bacterial plaque in the affected areas (Hennet, 1997).

			 

			By looking at the records and anecdotal information of recovery from owners it can be suggested that almost 30-39% (*6+16) cats had FCGS clinical signs resolved from all types of therapeutic combinations. Only 10-19% (*3+4) cats showed no sign of FCGS from the owner observation from combinations with medicines and/or oral aid only. 60-71% of patients had FCGS clinical signs resolved with combinations including dental scaling + partial or complete dental extraction and medicine before and after the dental extraction. 

			This study suggests a good prognosis of FCGS cases that undergo partial or full mouth dental extraction along with adjunctive therapy. In a previous study (Hennet, 1997), about 60% of cases have achieved complete resolution of inflammation after extraction, 20% left with minimal residual inflammation without any pain sign, 13% need adjunctive medical therapy and remaining 7% did not respond to extraction. 

			 

			FCGS is characterized by severe oral pain and inflammation in the caudal region of the oral cavity, as well as swollen, ulcerated, and bleeding gums. If the condition is not treated, it may grow so painful that an affected cat will be unable to eat and will starve to death. Chronic disease has been associated with decreasing quality of life at the time of death (Gates et al., 2017). Hence the FCGS condition in cats must not be neglected. Inability to eat due to severe pain oral pain leading to anorexia is inhumane. To the author’s knowledge, this is the first report of ineffective usage of serratiopeptidase and papain in the management of FCGS.

			 

			The limitation of this study is a retrospective study with

			a small sample size due to exclusion and inclusion criteria. Furthermore, no standardized treatment protocol for FCGS and loss of follow-up to evaluate treatment outcomes.

			 

			Conclusions

			 

			FCGS is an idiopathic and frustrating syndrome to treat due to its complex etiology. The diagnosis depends on the clinical features and poor treatment response to initial ancillary therapy. The ability to recognize the early clinical presentation, such as halitosis, will prevent the cat from experiencing starvation due to the inability to eat. Dental extraction provides good long-term outcomes. Our findings suggest that partial or complete dental extraction ± intra-lesion triamcinolone acetonide injection is a good combination to manage FCGS. Enzymes like Serratiopeptidase and papain could not improve the quality of life to manage pain and inflammation.
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Abstract | Feline chronic gingivostomatitis (FCGS) is a severe inflammatory oral disease of cats that is often refrac-
tory to treatment. The etiology is unknown but reported to incriminate bacterial, viruses, and immunologic factors.
This retrospective study is aimed to describe the clinical manifestations and treatment outcomes in cats diagnosed
with FCGS. Patient records with FCGS were retrieved from 2008-2018 at University Veterinary Hospital (UVH),
Universiti Putra Malaysia (UPM). The diagnosis of FCGS was made based on oral examination with the inflammation
at the caudal oral cavity and lateral to the palatoglossal folds. Descriptive statistics were derived from the retrospective
data using simple percentages. Fifty-seven cats were analyzed up to the final treatment with known survival status.
The majority affected cats age between 3-6 years old (24/57) and male (41/57). Most affected cats came from indoor
multicats households. The two most common clinical signs were halitosis (42%) and anorexia (28%). Caudal stomatitis
(100%) and gingivitis (93%) were the two most intraoral findings. Elevated total proteins (96.5%) and hyperglobu-
linaemia (96.5%) were remarkable findings in biochemistry results. Thrombocytopenia was prominent and found in
70.9% of cats. Treatment options were varied; 39% (22/57) of the cats showed no signs of FCGS with various medical
combination treatments based on owner observation, while 33% (19/57) succumbed to death. Partial and full mouth
dental extraction was applied in 16/57 (28%) cats and result exhibited 1.7% (n=1) death, 3.5% (n=2) partial remission,
and 22.8% (n=13) full recovery. Intralesional triamcinolone injection was able to manage FCGS in the short term.
Serratiopeptidase or papain alone was not effective in the management of the FCGS.
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INTRODUCTION deficiency, and sometimes bleeding from the mouth (Hea-
ley et al., 2007; Bellei et al., 2008). FCGS occurs glob-

he feline chronic gingivostomatitis (FCGS) is a poor-  ally with a prevalence range of 0.7% to 12% (Winer et
ly understood disease condition, characterized by dys- ~ al.,, 2016). Clinically FCGS manifested as severe chronic
phagia, ptyalism, pain on manipulation of the mouth, paw-  inflammation of caudal, gingival, buccal, and labial, palato-

ing at the mouth, chronic debilitating condition, grooming ~ glossal, and/ or other remaining part’s mucosa of the oral
cavity (Peralta and Carney, 2019). Factors such as innate
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