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Association Between Halitosis and Periodontal Disease Related Parameters in Dogs
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Abstract : Oral malodor in companion animals is noticed by owners at first and it makes owners unpleasant. Therefore
oral malodor affects the relationship between pet and owner. Oral malodor is produced by some putrefactive bacteria
which putrefy proteins to volatile sulfur compounds (VSC) such as methyl mercaptan, hydrogen sulfide and dimethyl
sulfide in the food remnants. And oral malodor is mostly consisted with these VSC. On oral examinations in dogs
with oral malodor, it is common that plaque and calculus index were increased than normal dogs'. But organoleptic
method is subjective to evaluate halitosis, in this study we measured VSC using organoleptic method and portable
sulfide monitor to clarify the relationship between halitosis and periodontal disease in dogs with halitosis. And we
found that plaque index and calculus index were significantly related with VSC (P < 0.05, P < 0.05) in measurement
using Halimeter. However there was not significant relationship between gingivitis index and VSC. In conclusion, there
was the significant, positive relationship between periodontal disease and halitosis.
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Table 1. Organoleptic scoring criteria

Grade Criteria
0 No appreciable odor
1 Barely noticeable odor
2 Slight, but clearly noticeable odor
3 Moderate odor
4 Strong odor
5 Extremely foul odor
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Fig 1. Measurement of volatile sulfide compounds (VSC)
production in dog breath using a portable sulfide monitor.

Fig 2. The photograph is showing the measurements of plaque index (PI), calculus index (CI) and gingivitis index (GI). A. PI
measurement with assessing intensity of dye after applying dental disclosing solution, B. CI measurement with assessing the extent
of calculus coverage, C. GI measurement using walking technique with the periodontal probe.

Table 2. Plaque scoring criteria

Coverage

Thickness

No observable plaque

Plaque coverage up to 25%
Between 25 and 50% coverage
Between 50 and 75% coverage

s WD = o

Greater than 75% coverage

I Light = pink to light red
2 Medium = red
3 Heavy = dark red

PI = Total tooth score / Number of teeth scored
*Individual tooth score = Coverage x Thickness
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Table 3. Calculus scoring criteria
Coverage Thickness
0 No observable calculus
1 Calculus coverage up to 25% Light < 0.5 mm
2 Between 25 and 50% coverage 2 Medium 0.5~1.0 mm
3 Between 50 and 75% coverage Heavy > 1.0 mm
4 Greater than 75% coverage
CI = Total tooth score / Number of teeth score
‘Individual tooth score = Coverage X Thickness
Table 4. Gingivitis scoring criteria
Score Criteria
1 - . . . .
Mild inflammation Slight rgdn;ss and swelling but no bleeding, or delayed bleeding on gentle probing
of the gingival sulcus.
2
Moderate inflammation Gingiva is red, swollen, and bleeds on gentle probing of the sulcus.
3 Gingiva is red or reddish-blue, the gingival margin is swollen, tendency to spontaneous

Severe inflammation

hemorrhage or profuse hemorrhage on probing, and ulcerations along the gingival margin.

GI = Total tooth score / Number of teeth scored

Table 5. Pearson correlation coefficients (r) between oral
malodor measurement with Halimeter and clinical parameters
related periodontal disease (n=10)

(Units: Log,, ppb)

VSC
r P
Plaque Index 0.733 0.016
Calculus Index 0.648 0.043°
Gingivitis Index 0.584 0.076

® Plaque index is significantly related with VSC (P < 0.05).
® Calculus index is significantly related with VSC (P < 0.05).
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