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ORIGINAL ARTICLE SWU Dent J. Vol.17 No.1 2024

The Effect of Post-Brushing Rinsing on Reducing Dental Biofilm

Pansakorn Sangkaew* Kritima Kaokriengkrai* Khwanchanok Tunwattanagul* Sappawut
Sansamer* Anchisa Plengarom* Varunee Kerdvongbundit*

Abstract

Objective: To study the effects of brushing with rinsing on reducing dental biofilm.

Materials and Methods: Thirty-six participants received training on toothbrushing, supragingival
scaling, and tooth polishing during the first appointment. They were instructed to refrain from any
oral hygiene care for 24 hours before the second appointment. For the second visit, each participant
brushed their teeth according to the drawing method which is toothbrushing without rinsing and
with rinsing. The plaque index was recorded immediately, after five minutes and tooth prophylaxis
was accomplished right after. Prior to the third visit, 24 hours without oral hygiene care and the
same procedure as the second visit was followed.

Results: The study included two groups: toothbrushing without rinsing and toothbrushing
with rinsing. Both groups provided data for three sets: Set 1 pre-brushing, Set 2 immediately
post-brushing, and Set 3 post-5-minute brushing. Each set was done on buccal, lingual, anterior,
posterior which is composed of total area of that aspect, marginal and proximal area. Statistical
analysis revealed a significant reduction in dental plaque indices for both groups, with no significant
differences observed between the two groups in all aspects except for the gingival margin
immediately post-brushing. However, after a 5-minute interval, dental plaque on the gingival margin
significantly decreased, demonstrating a statistically significant difference when compared to the
baseline values. Notably, there were statistically significant differences at the gingival margin of the
anterior teeth immediately and 5 minutes after toothbrushing when comparing rinsing without rinsing
with a p-value < 0.05.

Conclusion: Toothbrushing significantly reduces dental plague, but rinsing after toothbrushing

does not contribute to a further reduction in plaque adhering to tooth surfaces.
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5UR 2 Ariiaswqdunidialainadniafiud (Rustogi et al., 1992) A, B uaz C = U3LapaUIWIaN;

D uaz F = Ystaauaulsedn
Fig 2. Rustogi Modified Navy Plaque Index; RMNPI. (Rustogi et al.,1992) A, B and

C = Gumline tooth zones; D and F = Interproximal tooth zones.
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Table 1. Thirty-six labels for 36 volunteers.
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Sample selection (N = 36)

Initial appointment
(Oral hygiene instruction with brushing)

Prophylaxis with rubber cup
and scaling,
24 hours without dental care

Dental plaque assessment
(1" Baseline)

I

Randomized split-mouth

(N =36)
|
Without rinsing Without rinsing With rinsing With rinsing
Brushing on Q1+Q3 for 1 min Brushing on Q2+Q4 for 1 min Brushing on Q1+Q3 for 1 min Brushing on Q2+Q4 for 1 min
[ T [ I
Dental plaque assessment Dental plaque assessment Rinse with 15 ml water Rinse with 15 ml water
(Immediate) (Immediate) for 1 min for 1 min for 1 min
I T I !
Dental plaque assessment Dental plaque assessment Dental plague assessment Dental plaque assessment
(After 5 mins) (After 5 mins) (Immediate) (Immediate)
l I ' '
Dental plaque assessment Dental plaque assessment
Prophylaxis with rubber cup Prophylaxis with rubber cup
(After 5 mins) (After 5 mins)
and scaling, and scaling, T -
24 hours without dental care 24 hours without dental care Prophylaxis with rubber cup and Prophylaxis with rubber cup and
scaling, scaling,
24 hours without dental care 24 hours without dental care
Dental plague assessment Dental plaque assessment Dental plaque assessment Dental plaque assessment
(2" Baseline) (2™ Baseline) (2™ Baseline) (2™ Baseline)
I I [ I
With rinsing With rinsing Without rinsing Without rinsing
B @1 Q-8 oy 1 filln Brushing on Q2+Q4 for 1 min Brushing on Q1+Q3 for 1 min Brushing on Q2+Q4 for 1 min
| ] I I
Rinse with 15 ml water Rinse with 15 ml water Dental plaque assessment Dental plaque assessment
for 1 min for 1 min (Immediate) (Immediate)
1 | I I
Dental plaque assessment Dental plaque assessment Dental plaque assessment Dental plaque assessment
(Immediate) (Immediate) (After 5 mins) (After 5 mins)
| I T I
Dental plaque assessment Dental plaque assessment Prophylaxis with rubber cup Prophylaxis with rubber cup and
(After 5 mins) (After 5 mins) and scalina scaling
I [
Prophylaxis with rubber cup and Prophylaxis with rubber cup and
scaling scaling

Q = Quadrant

Uil 3 usasuRuInIRITuNNTITY
Fig 3. Flowchart of the study design.
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Table 2. Mean * SD of baseline, immediate, after-5-minute assessment at buccal, lingual, anterior
and posterior areas in the two groups between brushing without rinsing and with rinsing.

Area Rustogi Modified Navy Plaque Index; RMNPI (Mean * SD)

p-value
Brushing without Rinsing Brushing with Rinsing
Baseline
Buccal
Total 0.78 £ 0.11 0.73+0.14 0.102
Marginal 0.33 £ 0.01 0.32 £ 0.03 0.037
Proximal 0.20 £ 0.03 0.20 £ 0.04 0.596
Lingual
Total 0.77 £ 0.15 0.75+£0.13 0.501
Marginal 0.32 £ 0.03 0.33 £ 0.02 0.804
Proximal 0.19+0.05 0.20 £ 0.04 0.771
Anterior
Total 0.76 £ 0.14 0.70 £ 0.17 0.089
Marginal 0.33 £ 0.02 0.32 £ 0.03 0.468
Proximal 0.19+0.05 0.19+£0.05 0.961
Posterior
Total 0.78 £ 0.12 0.76 £ 0.12 0.408
Marginal 0.33 £ 0.02 0.32 £ 0.03 0.295
Proximal 0.20 £ 0.04 0.20 £ 0.04 0.640
Immediate
Buccal
Total 0.61 £ 0.16* 0.56 £ 0.19* 0.079
Marginal 0.27 £ 0.07* 0.26 £ 0.08* 0.320
Proximal 0.17 £ 0.06 0.17 £ 0.07 0.989
Lingual
Total 0.59 + 0.21* 0.53 £ 0.22* 0.136
Marginal 0.26 + 0.08* 0.25 + 0.10* 0.415
Proximal 0.16 £ 0.07 0.15+0.08 0.807
Anterior
Total 0.60 + 0.20* 0.51 £ 0.20* 0.014
Marginal 0.27 £ 0.07* 0.23 £ 0.09* 0.033
Proximal 0.16 £ 0.07 0.16 £ 0.08 0.632
Posterior
Total 0.60 £ 0.18* 0.57 £ 0.20* 0.477
Marginal 0.27 £ 0.08* 0.27 £ 0.08 0.831
Proximal 0.16 £ 0.07 0.16 £ 0.07 0.882
After 5 minutes
Buccal
Total 0.53 £ 0.19** 0.50 £ 0.18* 0.278
Marginal 0.26 £ 0.09** 0.24 £ 0.08** 0.261
Proximal 0.15 £ 0.07* 0.15 £ 0.07* 0.939
Lingual
Total 0.52 £ 0.20** 0.49 £ 0.22* 0.443
Marginal 0.25 £ 0.09** 0.23 £ 0.10** 0.261
Proximal 0.14 £ 0.07* 0.14 £ 0.09** 0.716
Anterior
Total 0.52 £ 0.19** 0.45 £ 0.21* 0.017
Marginal 0.25 £ 0.07* 0.21 £ 0.11* 0.017
Proximal 0.14 £ 0.07 0.14 £ 0.08 0.968
Posterior
Total 0.52 £ 0.20** 0.53 £ 0.19** 0.756
Marginal 0.26 £ 0.09** 0.26 £ 0.07* 0.868
Proximal 0.14 £ 0.07* 0.15 £ 0.07* 0.602

* Statistically significant difference from baseline and immediate assessment (p-value < 0.05).

** Statistically significant difference from baseline and after-5-minute assessment (p-value < 0.05).
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Table 3. Mean * SD difference of plaque index in each interval at buccal, lingual, anterior and
posterior areas in the two groups between brushing without rinsing and with rinsing.

Area Rustogi Modified Navy Plaque Index ; RMNPI (Mean * SD) p-value
Brushing without Rinsing Brushing with Rinsing

Baseline - Immediate

Buccal
Total 0.17 £ 0.16 0.17 £ 0.16 0.844
Marginal 0.06 £ 0.07 0.05+0.08 0.858
Proximal 0.06 = 0.05 0.03 + 006 0.644
Lingual
Total 0.19+0.19 0.22 £ 0.18 0.311
Marginal 0.06 + 0.07 0.08 £ 0.10 0.363
Proximal 0.04 + 0.06 0.04 £ 0.06 0.574
Anterior
Total 0.17 £ 0.18 0.19+£0.20 0.432
Marginal 0.06 = 0.08 0.09 £ 0.10 0.087
Proximal 0.03 £ 0.05 0.03 £ 0.08 0.658
Posterior
Total 0.19+0.17 0.19+0.16 0.966
Marginal 0.06 + 0.07 0.04 £ 0.08 0.489
Proximal 0.04 + 0.06 0.03 + 0.05 0.577
Baseline - After 5 minutes
Buccal
Total 0.25+0.18 0.23+£0.16 0.653
Marginal 0.07 £ 0.09 0.07 £ 0.08 0.741
Proximal 0.06 + 0.06 0.05 + 0.06 0.656
Lingual
Total 0.26 £ 0.18 0.26 £ 0.18 0.916
Marginal 0.07 £ 0.07 0.09 + 0.09 0.191
Proximal 0.06 = 0.06 0.05 + 0.07 0.868
Anterior
Total 0.24+0.17 0.25+0.22 0.743
Marginal 0.07 £ 0.07 0.11 £ 0.11 0.034
Proximal 0.06 + 0.06 0.05+0.08 0.997
Posterior
Total 0.26 £ 0.18 0.23+£0.15 0.397
Marginal 0.07 £ 0.08 0.06 £ 0.07 0.519
Proximal 0.06 + 0.07 0.05 + 0.06 0.427
Immediate - After 5 minutes
Buccal
Total 0.08 + 0.09 0.06 £ 0.12 0.352
Marginal 0.01 £ 0.05 0.01 £ 0.05 0.854
Proximal 0.02 £ 0.03 0.02 £ 0.04 0.895
Lingual
Total 0.07 £ 0.10 0.03+0.16 0.239
Marginal 0.01 £ 0.05 0.01 £ 0.08 0.783
Proximal 0.02 £ 0.05 0.01 £ 0.05 0.384
Anterior
Total 0.08 £ 0.09 0.05+0.14 0.470
Marginal 0.01 £ 0.05 0.01 £ 0.07 0.732
Proximal 0.02 £ 0.04 0.01 £ 0.06 0.611
Posterior
Total 0.07 £ 0.09 0.03+0.13 0.153
Marginal 0.01 £ 0.04 0.01 £ 0.06 0.948
Proximal 0.02 £ 0.03 0.01 £ 0.04 0.455
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Table 4. Mean * SD of plaque accumulated area at baseline, immediate, after-5-minute assessment
on buccal, lingual, anterior and posterior areas in the two groups between brushing without
rinsing and with rinsing.

Area Rustogi Modified Navy Plaque Index ; RMNPI (Mean * SD) p-value
Brushing without Rinsing Brushing with Rinsing

Baseline
Buccal
Total 92.94 + 14.75 88.06 + 18.22 0.110
Marginal 39.58 + 3.20 38.33+4.79 0.028
Proximal 2442 + 4.04 23.97 = 5.11 0.674
Lingual
Total 92.58 + 17.95 90.42 + 17.44 0.575
Marginal 38.89 + 4.56 39.08 + 3.29 0.800
Proximal 23.28 + 5.82 23.78 £ 5.30 0.711
Anterior
Total 81.78 + 15.42 75.42 + 18.68 0.092
Marginal 34.86 + 2.86 34.39 + 3.51 0.487
Proximal 20.50 + 5.35 20.47 £ 6.18 0.984
Posterior
Total 103.75 + 18.55 101.50 + 20.69 0.497
Marginal 43.50 + 5.87 42,67 £ 6.42 0.331
Proximal 2711542 26.72 + 6.00 0.745
Immediate
Buccal
Total 7294 + 19.63* 68.14 + 24.80* 0.079
Marginal 33.08 + 8.95* 31.81 + 10.65* 0.283
Proximal 20.14 £ 7.08 20.56 + 8.54 0.951
Lingual
Total 70.61 + 25.66* 65.44 + 29.13* 0.140
Marginal 31.36 + 9.81* 30.47 + 13.42* 0.383
Proximal 18.92 + 8.38 19.06 £ 10.26 0.856
Anterior
Total 63.86 + 21.71* 56.00 + 26.04* 0.015
Marginal 2864 +7.71* 2542 + 11.67* 0.036
Proximal 17.39 £ 7.55 17.19 £ 9.80 0.623
Posterior
Total 78.89 + 25.90* 77.28 + 28.70* 0.494
Marginal 35.81 + 11.83* 36.86 + 12.55 0.871
Proximal 2167 £9.14 22.42 + 9.50 0.801
After 5 minutes
Buccal
Total 63.56 + 23.11** 61.00 + 23.88** 0.270
Marginal 31.28 + 11.18** 29.81 + 10.56** 0.233
Proximal 17.69 £ 8.89*F 18.17 £ 8.52** 0.900
Lingual
Total 63.72 + 25.79** 60.22 + 27.76** 0.415
Marginal 31.03 + 10.84** 28.42 + 11.53** 0.209
Proximal 17.03 £ 8.73** 17.81 £ 10.90** 0.691
Anterior
Total 56.83 + 22.72** 49.33 + 24.47** 0.017
Marginal 27.61 + 8.61** 23.28 + 12.03** 0.018
Proximal 15.42 £ 8.29 15.53 £ 9.40 0.971
Posterior
Total 70.75 + 28.34** 7217 £ 27.52* 0.849
Marginal 34.69 + 12.90** 34.94 + 10.52** 0.976
Proximal 19.31 £ 10.07** 20.44 + 10.49 0.581

* Statistically significant difference from baseline and immediate assessment (p-value < 0.05).

** Statistically significant difference from baseline and after-5-minute assessment (p-value < 0.05).
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Table 5. Mean * SD difference of plaque accumulated area in each interval at buccal, lingual,

anterior and posterior areas in the two groups between brushing without rinsing and with rinsing.

Area Rustogi Modified Navy Plaque Index ; RMNPI (Mean * SD) p-value

Brushing without Rinsing Brushing with Rinsing

Baseline - Immediate

Buccal
Total 20.00 + 18.75 21.06 + 19.26 0.782
Marginal 6.56 + 8.35 7.03 £ 10.00 0.783
Proximal 428 £ 552 3.86 + 6.98 0.650
Lingual
Total 21.97 £ 22.04 26.92 + 22.49 0.252
Marginal 7.53 + 8.01 9.61+11.83 0.321
Proximal 436+ 6.74 5.19 £ 8.01 0.575
Anterior
Total 17.92 + 19.38 21.19+22.10 0.431
Marginal 6.22 + 8.14 9.72 £ 10.88 0.090
Proximal 3.11+£582 3.78 £ 8.77 0.628
Posterior
Total 24.86 + 21.72 25.53 + 22.06 0.865
Marginal 7.69 +9.48 6.56 £ 11.29 0.522
Proximal 5.44 £ 7.20 461+6.78 0.571
Baseline - After 5 minutes
Buccal
Total 29.39 + 20.79 28.06 + 19.19 0.723
Marginal 8.31 £ 10.51 9.00 £ 9.99 0.680
Proximal 6.72 + 7.62 6.08 £ 6.95 0.677
Lingual
Total 30.47 £ 20.13 31.72 £ 22.34 0.797
Marginal 8.56 + 8.15 11.33 £ 11.63 0.145
Proximal 6.75+ 7.55 6.44 £ 9.05 0.880
Anterior
Total 2594 + 18.25 27.36 + 23.35 0.730
Marginal 7.67 £7.60 11.67 £ 11.89 0.035
Proximal 5.39 + 6.32 5.42 £ 8.79 0.986
Posterior
Total 33.61+21.94 30.58 + 20.97 0.522
Marginal 9.08 + 10.06 8.31+9.94 0.668
Proximal 8.00 + 0.07 6.56 + 8.44 0.466
Immediate - After 5 minutes
Buccal
Total 9.39 + 11.22 7.00 + 14.56 0.373
Marginal 1.75+6.30 1.97£7.00 0.870
Proximal 2.44 £ 4,02 2.33 £ 5.41 0.916
Lingual
Total 8.50+ 11.73 4.81 +19.40 0.274
Marginal 1.03 £ 6.35 1.72 £ 9.59 0.693
Proximal 2.39 £ 5.71 1.25+ 6.63 0.395
Anterior
Total 8.03 £ 10.32 6.17 £ 15.52 0.485
Marginal 1.44 + 5.83 194 + 817 0.726
Proximal 228+ 459 1.64 + 6.61 0.596
Posterior
Total 8.75+ 10.84 5.06 £ 17.45 0.211
Marginal 1.39+532 1.75+ 764 0.805
Proximal 2.56 £ 3.87 1.94 £ 5.39 0.534
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