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The Bass technique using a
specially designed toothbrush

Abstract: Background: Reducing the plaque index (Pl) is still
the main objective in the prevention of gingivitis and
periodontitis. Aim: This experiment evaluated the efficiency of
a new manual toothbrush shape from two perspectives:
allowing the maximum exploitation of the bristle surface in all
directions of the dental arches and simplifying the Bass
technique handling and movements in domestic oral

care. Patients and method: The distinct shape was obtained
by distancing the bristle surface from the surface of the
toothbrush handle in the direction of the bristles, maintaining
the two surfaces on parallel planes. This modification facilitates
brushing with the Bass technique, since rotation of the new
toothbrush handle on its axis allows the bristle surface to cover
a greater area. Sixteen patients between the ages of 23 and
49 years with at least 28 dental elements were divided
randomly into two groups. On the first day, they underwent
professional plaque removal and were provided with pairs of
toothbrushes to test. They were evaluated 30 days later using
the Full Mouth Plaque Score determined by two dental
hygienists who were unaware of the instructions given
concerning the method, quadrants and toothbrushes used for
the experiment. Results: The results showed that the
modifications to the manual toothbrushes produced greater Pl
control compared with the traditionally shaped

toothbrushes. Conclusion: Although oral hygiene testing at
home usually provides subjective information, in this
experiment, the data provided a positive, objective result.

Key words: Bass technique; dental hygienist; gingivitis;
manual toothbrush; oral hygiene; plaque index

Introduction

The main objective of oral hygiene at home is to reduce plaque

levels and avoid the damage that plaque causes to dental and
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periodontal tissues (1, 2). Deficiencies in personal oral hygiene
are largely influenced by lack of compliance and individual
dexterity (3). Moreover, a considerable number of individuals
remove only 50% of the bacterial plaque even after brushing
for the recommended 2 min (4). The presence of bacterial
plaque causes gingivitis and periodontitis (5), against which
specific mechanical removal of plaque, both professional and at
home, is still the most effective defence (2, 6).

This is why dental hygienists devote time to patient motiva-
tion concerning oral hygiene at home, teaching, among other
things, the Bass technique (7). The same cleaning instructions
should be given when the patient has fixed dental restorations,
such as veneers, fillings, crowns, partial crowns, a bridge,
or implants, because several studies have indicated that the
plaque that forms on hard artificial surfaces does not differ
significantly in structure or microbiology (8-12), and that its
development is similar on natural or artificial materials (13).

An analysis of data from 7 years of dental hygienist practice
(507 clinical records) indicated that during home brushing —
performed either correctly or incorrectly — some surfaces of the
dental arches were reached only by a limited number of
patients. Furthermore, these particular patients were exception-
ally careful, capable of manually performing proper hygiene
using a toothbrush and usually free of any periodontal, ortho-
dontic or manual problems.

The areas of insufficient hygiene were noted on the clinical
record of each patient at every recall appointment. The clinical
records showed that the sites that individuals omitted to brush
most frequently were the molar areas, particularly the palatal
and lingual sides of the teeth.

If one analyses the most common shapes of manual tooth-
brushes (Fig. 1) — with the handle, neck and head on the same
work level — one can see how the bristle surface is generally less
than 1 cm from the surface that lies on the side of the handle
facing the bristles. Toothbrushes designed this way provide
patients with limited access inside the mouth because of the inci-
sor teeth, which force the patient to hold the brush so that the
angle between the bristle surface and the surfaces of the teeth
and gums is too wide. In other words, not all areas of the mouth
are easily reachable; in those areas, the bristle surface loses part
of its hygiene potential, as it cannot fully contact the teeth and
gums because the handle strikes an obstacle (Figs 2 and 3). To
prevent damage to the teeth and gums in these more hidden
areas, the build-up of bacterial plaque (2, 5) must be reduced,
thus lowering the plaque index (PI) (14).

Moreover, this commonly used design limits the radius of
action of the bristle surface when applying the Bass technique.

To obtain a satisfactory radius of the bristle surface, these
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Fig. 1. Comparison between a traditional manual toothbrush and a
toothbrush with the new shape. Using the same wrist rotation, the new
shape results in greater rotation of the bristles.

Fig. 2. Levels considered in the experiment.

toothbrushes require wide rotations on the axis of the handle
(and of the patient’s wrist), which makes handling and move-
ment difficult (Fig. 1).

After observing this phenomenon, I devised an experiment
to evaluate the efficiency of a new manual toothbrush shape
from two perspectives: allowing maximum exploitation of the
bristle surface in all directions of the dental arches and simpli-
fying Bass technique handling and movements in domestic

oral care.

Patients and methods
Study population and methodology

Sixteen right-handed patients (expected difference between
groups 10%, f = 85%)* between the ages of 23 and 49 years
(mean age 31.6; median 28.5; SD 7.3), in good health, with no

periodontal disease, manipulation problems, or orthodontic

*WHO: average prevalence of dental plaque 85%, sample size and
power calculation by “PS Power and Sample Size Calculations”
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Fig. 3. Using the modified toothbrush, the incisor edges of the four
central teeth are no longer an obstacle to the handle.

devices, and with at least 28 dental elements present were
selected. To perform the experiment in a double-blind man-
ner, the patients were divided into two groups randomly (A, B)
and were evaluated by two dental hygienists who were una-
ware of the instructions given concerning the method, quad-
rants, and toothbrushes used for the experiment.

Informed consent was obtained from the participants before
commencing the clinical examination, which was carried out in
private practice. To reflect day-to-day standard oral hygiene,
no explanation of the objectives and nature of the research
was given (15). At the first appointment, a hygiene treatment
was used to obtain a PI equal to zero. At the same appoint-
ment, each patient was instructed to use the Bass technique at
home for 3 min, once a day without using interproximal clean-
ing instruments.

Eight different manual toothbrushes of four well-known
brands readily found in shops were used. Each patient
received two samples of the same toothbrush (same manufac-

turer and model), one of which was specially modified, as

Fig. 4. The toothbrushes used in the experiment.

shown in Fig. 4. The shape was obtained by distancing the
bristle surface from the toothbrush handle in the direction of
the bristles, maintaining the bristle surface and the handle on
parallel planes.

The mean deviation between the bristle surface and the sur-
face of the handle in the modified prototypes, in the direction
of the bristles, was increased from 1.0 £ 2 um in the control
samples to 2.3 £ 2 um in the test samples.

The eight patients in group A were instructed to clean the
first and fourth quadrants using the modified toothbrush only
(test), brushing for 1.5 min, and to use the other unmodified
toothbrush only in the second and third quadrants for the remain-
ing 1.5 min. The same instructions were given to the eight
patients in group B, simply inverting the hemiarches, testing the
modified brushes in the second and third quadrants.

A special clinical record was created for each group, which
noted the PI values for the four dental surfaces (mesial, lingual,
distal, vestibular) of each element present in the arch, using
the Full Mouth Plaque Score.

To reduce risks to healthy tissues, each group member was
examined once every 7 days during the observation period. At
the end of the period, that is, after the 30th day of observation,
the patients underwent a professional dental hygiene treat-
ment. The observation period was chosen according to the
availability of patients and staff, in compliance with Loe ez a/.
as regards gingival inflammation (5). That study maintained
that in most individuals, plaque grows for 10-21 days until
clinically visible gingivitis develops, and even at this stage, the
clinical signs are reversible following the removal of microbial
plaque using effective plaque control measures.

The values were analysed statistically using Student’s 7-test
(P < 0.05, Fisher’s exact test).
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Table 1. Group A

Test Quadrants | Control Quadrants

and IV (%) and Il (%)
14.58 44.79
28.89 56.67
7.69 19.05
15.63 39.58
13.54 20.83
61.11 76.04
40.20 77.78
30.21 46.88

Table 2. Group B

Test Quadrants Il Control Quadrants |

and Il (%) and IV (%)
5.21 16.67
10.71 24.36
9.37 15.63
0.00 14.58
9.52 25.00
55.21 42.71
4.76 23.81
10.71 19.05
Results

Tables 1 and 2 summarize the improvement in oral hygiene
performed at home for 15 of the 16 patients, with the average
diminution in the PI (Student’s rtest; P < 0.05, PI = 2.2).

Discussion

Epidemiologic studies conducted in the 1960s reported a
strong correlation between plaque and gingivitis (16), with fur-
ther research showing a high prevalence of gingival disease in
the population beginning at a young age (17, 18). The preva-
lence of gingivitis — still observed today — confirms that man-
ual cleaning is insufficient to maintain gingival health in many
people. One of the possible causes of this widespread preva-
lence of periodontal disecase was suggested in the late 1970s,
when it was observed that at best, individuals spent less than
10% of the entire brushing cycle cleaning the lingual and pala-
tal surfaces, and some spent no time at all on these sites (19,
20).

Moreover, if one observes the mandibular anatomy (Fig. 2),
one can see how the incisor edge of the four central teeth
becomes an obstacle to reaching the edges of the gums of the
molars by blocking the head of the toothbrush. The incisors
force the handles of traditional manual toothbrushes to such an

angle as to prevent complete contact of the bristles with all
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areas of the dental arches. This shortcoming is particularly
evident in the lingual and palatal areas, which consequently
reduces the hygiene potential developed by the head of the
brush on the more accessible vestibular sides. In comparison,
photographs of plaster cast models (Fig. 3) show how the head
of the prototype reaches all areas of the mouth with a substan-
tial increase in bristle activity.

A further advantage, easier movements of the wrist while
performing the Bass technique, arises because the greater the
distance is between the bristle surface and the surface of
the handle (in the direction of the bristles), the smaller the
amount of handle rotation needed to achieve a satisfactory
radius of action for the bristle surface (Fig. 1). This facilitates
movement for oral hygiene in general, with obvious benefits
for those affected by periodontal, orthodontic, or manual
problems.

The toothbrush is still the most frequently used tool for
mechanical plaque removal at home, and the resulting quality
and quantity of oral hygiene are controlled by three main fac-
tors: toothbrush shape, individual ability to use the toothbrush,
and the frequency and length of toothbrush use (3).

In the light of these findings and considering the brushing
techniques suggested by professionals, the aim of this experi-
ment was to test whether it was possible to improve toothbrush
hygiene potential simply by modifying the generic shape and
enhancing brushing efficiency, and whether the new shape
would contribute to better individual oral hygiene practices.
The experiment was based on one concept: shifting the bristle
surface farther from the surface of the toothbrush handle facing
the bristles, while maintaining the two surfaces on parallel
planes.

The results demonstrate that the modifications made to the
manual toothbrushes produced greater control over bacterial
plaque build-up, compared to traditionally shaped tooth-
brushes, reducing the PI. Moreover, the lower level of bacteria
in patients using the prototype toothbrush confirms that this
modification to a toothbrush represents a valid method of mini-
mizing damage to dental and gum tissue while performing the
Bass technique.

These results are especially valuable in light of studies and
observations made in the early 1980s, which indicated how
maintaining a good degree of personal oral hygiene is the best
assurance of periodontal health and that its influence on peri-
odontal stability is greater than that of periodic check-ups and
professional hygiene sessions (21).

This is the first study of the prototype toothbrush. Further
research, with a larger test panel and a negative control group,

is needed to confirm the results over time.



Acknowledgements

I thank dental hygienists Mara Gambetti and Chiara DiStef-
ano, and Dr Claudio Voci for providing assistance throughout

the experiment.

References

1 Moore WEC, Moore LLVH. The bacteria of periodontal diseases.
Periodontol 2000 1994; 5: 66-77.

2 Axelsson P, Lindhe ]J. Effect of controlled oral hygiene procedures
on caries and periodontal disease in adults. Results after 6 years.
J Clin Periodontol 1981; 8: 239-248.

3 Frendsen A. Mechanical oral hygiene practices. In: Loe H, Klein-
man DV, eds. Dental Plaque Control Measures and Oral Hygiene Prac-
tice. Oxford, IRL Press, 1986, 93—116.

4 de la Rosa MR, Guerra JZ, Johnson DA, Radike AW. Plaque
growth and removal with daily tooth brushing. J Periodontol 1979;
50: 661-664.

5 Loe H, Theilade E, Jensen SB. Experimental gingivitis in man.
J Periodontol 1965; 36: 177-187.

6 Loe H, Anerud A, Boysen H, Smith M. The natural history of peri-
odontal disease in man. The rate of periodontal destruction before
40 years of age. J Periodontol 1978; 49: 607-620.

7 Bass CC. An effective method of personal oral hygiene. J Louisiana
Med Soc 1954; 106: 100-112.

8 Hazen SP. A study of four-week-old 7/ vivo calculus formation.
Thesis. Rochester, NY, University of Rochester, 1960.

9 Berthold CH, Berthold P, Soder PO. The growth of dental plaque
on different materials. Svenské Tandlakare Tidsskrift 1971; 64: 863—
877.

10 Nyvad B, Fejerskov O, Theilade ], Melsen B, Rolla G, Karring T.
The effect of sucrose or casein on early microbial colonization on
Mylar and tooth surfaces in monkeys. J Dent Res 1982; 61: 570.

(93]

—_

Battaglia. The Bass technique using a specially designed toothbrush

11 Theilade E, Theilade J, Mikkelsen L. Microbiological studies on

early dentogingival plaque on teeth and Mylar strips in humans.
J Periodont Res 1982; 17: 12-25.

Theilade ], Fejerskov O, Karring T, Rolla G, Melsen B. TEM of
the effect of sucrose on plaque formation on Mylar and tooth sur-
faces in monkeys. J Dent Res 1982; 61: 570.

Siegrist BE, Brecx MC, Gusberti FA, Joss A, Lang NP. In vivo
early human dental plaque formation on different supporting sub-
stances. A scanning electron microscopic and bacteriological study.
Clin Oral Implants Res 1991; 2: 38-46.

Loe H. The Gingival Index, the Plaque Index, and the Retention
Index system. J Periodontol 1967; 63: 489—495.

5 Heasman PA, McCracken GI. Clinical Evidence for the Efficacy and

Safety of Powered Toothbrushes. UK, Department of Restorative Den-
tistry, Dental School, Framlington Place, University of Newcastle
upon Tyne, 2002.

Ash M, Gitlin BN, Smith NA. Correlation between plaque and gin-
givitis. J Periodontol 1964; 35: 425-429.

Lavstedt S, Modeer T, Welander F. Plaque and gingivitis in a
group of Swedish school children with particular reference to tooth
brushing habits. Acta Odont Scand 1982; 40: 307-311.

Addy M, Dummer PMH, Griffiths G, Hicks R, Kingdon A, Shaw
WC. Prevalence of plaque, gingivitis, and caries in 11-12 year old
children in South Wales. Comm Dent Oral Epidemiol 1986; 14:
115-118.

Rugg-Gunn AJ, MacGregor DM. A survey of tooth brushing behav-
iour in children and young adults. J Periodont Res 1978; 13: 382—
388.

MacGregor DM, Rugg-Gunn AJ. A survey of tooth brushing
sequence in children and young adults. J Periodont Res 1979; 14:
225-230.

Westfeld E, Nyman S, Socransky S, Lindhe ]. Significance of
frequency of professional tooth cleaning for healing following
periodontal surgery. J Clin Periodontol 1983; 10: 148-156.

Int J Dent Hygiene 6, 2008; 183-187 | 187



Copyright of International Journal of Dental Hygiene is the property of Blackwell Publishing
Limited and its content may not be copied or emailed to multiple sites or posted to a listserv
without the copyright holder's express written permission. However, users may print, download, or
email articles for individual use.



