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ABSTRACT

Background: Cleft lip and palate are the most prevalent orofacial congenital malformation as common as
1 in 500. These children are born with multiple problems and face multiple traumas physically and
psychologically. There is a clear need to develop improved methods of accessing and cleaning areas of
high retention of the biofilm, either by the cleft morphology or the sensitivity of the surrounding tissues
due to frequent local inflammatory conditions.

Aim: To evaluate and compare the efficacy of a novel toothbrush in removing dental plaque in cleft lip
and palate patients with a regular toothbrush.

Materials & method: A total of 44 children aged 8 to 12 years with CLP were clinically examined and
pre-operative intraoral pictures were documented. The adapted Pl uses 2% erythrosine to stain the
bacterial plaque and cleaning conditions were evaluated by visual observation. Data were recorded in the
WHO assessment for children in oral hygiene form. Group A and Group B intervened using the novel
toothbrush & conventional toothbrush respectively with A follow-up of 3,6,9,12 and 15 months.

Results: Groups were analyzed using a chi-square test in which group A showed a significant reduction
in plague compared to group B.[P<0.034]

Conclusion: The study shows children using novel toothbrushes not only showed a reduction in plaque
but also showed more patient compliance.
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INTRODUCTION

Cleft lip and palate are the most prevalent orofacial congenital malformation that may occur
alone or in combination with lip and alveolar cleft as common as 1 in 1000%. These are commonly
associated with multiple problems such as congenital missing teeth, neonatal teeth, ectopic eruption,
supernumerary teeth, enamel hypoplasia, deep bite crossbite, crowding or spacing of teeth, early feeding,
and nutritional concerns. Various studies highlight the increased plaque accumulation in cleft lip and
palate patients. due to several factors, such as the cleft anatomy, the local tissue characteristics as a result
of surgical correction procedures, the potential for trauma and bleeding, and the difficulties of local
accessibility, make it challenging to perform efficient tooth brushing.?

Especially poor oral hygiene favors local inflammatory processes that compromise the tooth in
the cleft area, the bone, and the bone graft.® Difficulties in performing an appropriate brushing which
include fear of soft tissue trauma during brushing, worries about bleeding from inflamed gingiva and
difficult access to the teeth, and the deepest area of the cleft due to surgeries such as cheiloplasty which
diminish the flexibility of the mucobuccal fold and alveoloplasty make the vestibular space shallower.*®
Regular toothbrushes are not equipped to tackle the challenges brought on by cleft lip and palate.
Recognizing this therapeutic necessity, a design that can address all of these patients' oral hygiene needs
is required as the typical brush used by other children won't be sufficient to address all of the
aforementioned concerns.7:89

The innovative toothbrush has a flexible shaft and a double-sided head encircled by extra-soft
bristles. The flexible shaft makes it easier to reach the difficult areas of the cleft, and the double-sided
bristles help clean two quadrants at once, decreasing oral sensitivity. The angulation and flexibility of the
shaft are advantageous design features that enable children to comfortably brush in many directions as
needed. Therefore, the purpose of this study was to compare the Novel Toothbrush to a conventional
toothbrush in terms of how effectively it removed bacterial plaque from cleft lip and palate children.

MATERIAL AND METHODS

In group 1 children were clinically examined and pre-operative intraoral pictures were taken.
Baseline data was calculated using an adapted Plaque Index (aPl) which is designed especially for these
patients. The adapted Pl uses 2% erythrosine to stain the bacterial plaque and cleaning conditions were
evaluated by visual observation. In detail, to reveal the bacterial plaque, two drops of erythrosine 2%
were placed on the tongue of the child (Figure 1) so that the dye would be distributed on maxillary dental
surfaces for 30 seconds. In children who have difficulty rinsing, the solution was applied with the aid of a
swab. Then patients were asked to rinse twice with tap water and the presence or absence of bacterial
plaque was ascertained by visual examination. Data was recorded as a baseline and then Novel
toothbrushes were distributed to each of the participants, demonstrations, and instructions were given to
the participants and caregivers about the brushing technique of novel toothbrushes. [Figure 2] Data were
recorded in the WHO assessment for children in oral hygiene form formulated in the year 2013, for
baseline, and follow-ups of 3 months, 6 months, 9 months, 12 months, and 15 months, and the same
method followed for group 2 (Regular toothbrush) [Figure3]
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RESULTS

Data was entered into a Microsoft Excel data sheet and was analyzed using SPSS for Windows
(Statistical Presentation System Software, SPSS Inc.) version 21.0. Shapiro Wilk test was done for testing
normality and data was found to be normally distributed. Continuous data was represented as mean and
standard deviation. An unpaired t-test was done. Graphical representation of data: MS Excel and MS
Word were used to obtain various types of graphs such as bar diagrams and Pie diagrams. p-value
(Probability that the result is true) of <0.05 was considered as statistically significant after assuming all
the rules of statistical tests. Statistical software: MS Excel, SPSS version 21.0 was used to analyze data.
The adapted PI and two sub-measurements were performed in this study: Adapted Pl (aPl) — evaluation
of the buccal surfaces of all maxillary teeth, namely the teeth from 16 to 26 in children with mixed
dentition, and the teeth from 55 to 65 in those with primary dentition; Adapted PI of the teeth near the
Cleft (API-NC); and, Adapted P1 of the teeth adjacent to the Cleft (aPI-C).

GROUP 1: NOVEL GROUP 2: P value
TOOTH BRUSH REGULAR
TOOTHBRUSH

Adapted PI (aPl) 1.2+0.5 1.3+0.6 0.54
Adapted PI of the teeth near 2.1+0.4 2.5+0.5 0.6
the Cleft (aPI-NC)
Adapted Pl of the teeth 2.5+0.2 2.1+0.4 0.92
adjacent to the Cleft (aPI-C)

Table 1: Baseline comparison between groups

GROUP 1: NOVEL GROUP 2: P value
TOOTH BRUSH REGULAR
TOOTH BRUSH
Adapted PI (aPl) 1.2+0.5 1.3+£0.6 <0.05*
Adapted PI of the teeth near 0.5+0.4 1.6+0.5 <0.05*
the Cleft (aP1-NC)
Adapted PI of the teeth 0.6+0.2 1.5+0.4 <0.05*

adjacent to the Cleft (aPI-C)

Table 2: 6! month comparison between groups

Figure 1: shows 2% erythrosine dye application to stain the bacterial plaque, Figure 2: shows the brush
used for the study group, and Figure 3: shows the brush used for the control group.
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GROUP 1: NOVEL GROUP 2: P value
TOOTH BRUSH REGULAR TOOTH
BRUSH
Adapted PI (aPl) 1.240.5 1.3+0.6 <0.05*
Adapted PI of the teeth near 0.6+0.4 1.9£0.5 <0.05*
the Cleft (aPI-NC)
Adapted Pl of the teeth 0.5+0.2 1.4+0.4 <0.05*
adjacent to the Cleft (aPI-C)
Table 3: 9" month comparison between groups
GROUP 1: NOVEL GROUP 2: P value
TOOTH BRUSH REGULAR TOOTH
BRUSH
Adapted PI (aPl) 1.2+0.5 1.3+0.6 <0.05*
Adapted PI of the teeth near 0.6x£0.4 1.9+0.5 <0.05*
the Cleft (aPI-NC)
Adapted PI of the teeth 0.5+0.2 1.9+0.4 <0.05*
adjacent to the Cleft (aPI-C)
Table 4: 12" month comparison between groups
GROUP 1: NOVEL GROUP 2: P value
TOOTH BRUSH REGULAR TOOTH
BRUSH
Adapted PI (aPl) 1.2+0.5 1.3+0.6 <0.05*
Adapted PI of the teeth near 0.6+£0.4 1.9+0.5 <0.05*
the Cleft (aPI-NC)
Adapted PI of the teeth 0.4+0.2 2+0.4 <0.05*

adjacent to the Cleft (aPI-C)

Table 5: 15" month comparison between groups

Figure 4: Preoperative baseline intra-oral photograph
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Graph 1: baseline descriptive comparison between the groups
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Graph 2: 15th-month descriptive comparison between the group
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Graph 3: Comparison of aPI-NC at different times (baseline to 15" month)
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Graph 4: Comparison of aPI-C at different times (baseline to 15" month)

The adapted PI or adapted PI-C for each child was calculated by dividing the sum of the dental
surface stained of each tooth by the number of observed teeth. The scores were 0 (no staining), 2 (staining
< 1/3: 2), and 3 (staining between 1/3 and 2/3), as in the Greene Vermillion Index 18. The results can be
interpreted as Excellent: 0; Good: 0.1 - 0.6; Reasonable: 0.7 - 1.8; and Bad: 1.9 — 3.19

An analysis of both the groups after intervention in 6th months, to assess the efficacy of novel
toothbrushes and regular toothbrushes in removing plaque using adaptive plaque index. We found that
group 1 (Novel toothbrush) and group 2 (Regular toothbrush) show a significant difference in P value
(<0.05), Adapted plaqgue index of the teeth near the cleft (aPl -NC), and adapted plaque of the teeth
adjacent to the cleft (aPI-C) showed high plaque level in group 2 (Regular toothbrush) compared to group
1 (Novel toothbrush)

And the 9th-month follow-up found that reduction in adaptive plaque index (aPl), Adapted
plaque index of the teeth near the cleft (aPI-NC), and Adapted plaque index adjacent to the cleft (aPI-C)
was statistically significant with P value (<0.05) which was similar to our 6th-month comparison. The
higher plaque load in group 2 (regular toothbrush) especially near the cleft questions the efficacy of
regular toothbrushes, it could be due to the fear of brushing in the cleft area, poor accessibility of regular
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toothbrushes in these areas, and the results are by Gaggl et al* who found the vicinity of the cleft is
responsible for the high gingival bleeding indicator in the anterior maxilla segment and higher loss of
clinical gingival attachment. And reduction in plaque level near and adjacent to a cleft in group 1 (Novel
toothbrush) proved the efficacy of the novel toothbrush in removing plaque, especially in these areas.

In this study, two groups at 12" month found a relative decrease in adaptive plaque index since
the children with cleft lip and palate patients adapt themselves to the environment when trained with
proper oral hygiene maintenance. And p-value (P<0.05) shows significant intergroup comparison in
group 1(Novel toothbrush) and group 2 (Regular toothbrush) decreased from 0.6 to 0.5. This observation
is by Rivkin et al,> who found poor efficacy of regular toothbrushes in the removal of plaque among cleft
lip and palate patients.

Study comparison between the groups at the end of the 15th month shows a
statistically significant p-value (<0.05) and clinically higher significant reduction of plaque shows in
group 1 using a novel toothbrush compared to group 2 using a regular toothbrush.

DISCUSSION

The cariogenic microbiota is linked to the risk factors for dental caries in children with cleft lip
and palate,® the type of cleft,” the gender® the mouth breathing®, mother’s knowledge®® the fear of
brushing the cleft area'! and there is more worry about corrective procedures than about early detection or
prevention of caries lesions8Moreover, the presence of the healing tissues after surgery complicates local
hygiene efforts and favors the retention and/or obstruction of bacterial plaque control, leading to high
plaque indexes'? and an elevated risk of periodontal disease.r® This is especially important for patients
with oronasal communication and in the vicinity of clefts!*. Despite the general agreement that CLP
children have poor oral hygiene, no concrete solutions have been put up to improve the condition. For
instance, brushing your teeth and getting rid of dental plaque are inextricably linked, but the toothbrush
has received inadequate attention. As a result, such susceptible areas will not be effectively cleaned of
plague with a conventional brush. Thus, the implementation of measures that effectively ensure better
oral hygiene is the need of the hour some modification that helps in removing the dental plaque in these
areas would minimize the complications associated with poor oral hygiene and help the cleft child
minimize oral problems.

This study primarily focused on children with cleft lip and palate between the ages of 8 and 12,
when secondary bone grafting is undertaken to provide bone support for the teeth adjacent to the cleft and
allow teeth to erupt, yet these teeth in the cleft area frequently have poor periodontal health (Eldeeb etal),
chronic infections of the graft, minor wound dehiscence due to poor oral hygiene before and after the
corrective surgery. It has been proven that building a systematic oral hygiene routine before adolescence
is crucial because it is simple to make lifestyle changes in this age group. According to social cognitive
theory, health behaviors and designing oral hygiene promotion self-efficacy and family environment are
strongly associated with brushing among school children aged between 7 to 12 years and they should be
considered in interventions. [Bashirian et al].*

At the end of the 15" month follow-up up adaptive plague index near the cleft in group 1
compared with the baseline [Figure 4] shows an increase of plaque level initially followed by a gradual
decrease in alternative follow-up from 2.1 to 0.4 which is an interpretation shows from bad ranges from
1.9 -3.19 to good where value ranges from 0.1- 0.6 while in group 2 using regular brush [Figure5] shows
very mild improvement
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Comparison in group 1 shows plaque level at cleft region decreases [Figure 6] from 2.5
(Interpreted as bad) to 0.4 (interpreted as good) at the end of the 15" month while group 2 shows less
significance compared to group 1 where the novel toothbrush is used. This study evaluated the baseline
plaque level of the cleft lip and palate children to evaluate the oral hygiene of non-syndromic cleft lip and
palate patients while using a regular toothbrush by using an adapted plaque index (aPl), especially for
these patients, developed by Rodrigues et al ® where both plaque index and Green Vermillion index were
associated.'” In our study we did an innovative toothbrush that has a flexible shaft and a double-sided
head encircled by extra-soft bristles which helps in preventing soft tissue trauma. The flexible shaft
makes it easier to reach the difficult areas of the cleft, and the double-sided bristles help clean two
quadrants at once, decreasing oral sensitivity among children with cleft lip and palate.

Our study showed that the Novel Toothbrush decreased a significant level of plaque
load in the clef area, which represents the efficacy of this novel toothbrush in removing plaque from cleft
lip and palate patients. This is of utmost relevance as stressed by a variety of studies. The dental health of
the hard and soft tissues adjacent to the cleft is improved by better local hygiene. For bone grafts to
successfully integrate and support subsequent surgical procedures, a non-inflamed area is crucial'® for the
multidisciplinary team committed to these children. So, a novel brush might be better for children with
cleft lip and palate.

CONCLUSION

Children with CLP would benefit from improved oral health if devices were created specifically
for the cleft area's hygiene and standardized preventative and control programs that focused on
compliance, education, and motivation were implemented.’*?® Because a typical toothbrush cannot go
into the deepest parts of the gap and because individuals are afraid of causing soft tissue damage, cleaning
the cleft area properly can be challenging. It is crucial to ensure that these children have better dental
hygiene. The innovative toothbrush has a high level of effectiveness in eliminating dental plague from the
cleft region. The tool is simple for children to use, with or without adult assistance, and is anticipated to
improve dental hygiene.
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Palate; OIDP: Oral impact of daily performance; ICDAS: International caries detection and assessment
system; OH: Oral hygiene; UCLAP: Unilateral cleft lip and palate; BCLAP: Bilateral cleft lip and
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