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Abstract

Background: Maintaining good oral hygiene with orthodontic appliances can be challenging, leading to plaque
accumulation and complications. Traditional oral hygiene tools have limitations, and water flossers have been proposed as
an effective solution. This review aims to examine the effectiveness of water flossers in orthodontic treatment by analyzing
relevant studies. Methods: A systematic literature search was conducted using PubMed, Scopus, and Embase databases
following PRISMA guidelines. Inclusion criteria included observational studies reporting data on the benefits of water
flossers in orthodontic treatment, focusing on outcomes such as plaque formation, gingival inflammation, and periodontal
diseases. Exclusion criteria included non-observational studies, meta-analyses, systematic reviews, studies in languages
other than English, and studies published before 1990. Study selection and screening were performed based on relevance
and eligibility. Results: The initial search yielded 740 papers, which were narrowed down through screening and exclusion
criteria. Ultimately, nine comparative studies were included in the review. The included studies encompassed multiple
designs and sample sizes. Data extraction included information on the study year, study design, sample size, outcome
assessed, intervention details (type of water flosser used, treatment duration), and conclusions related to the effectiveness
of water flossers in orthodontic treatment. Conclusion: The review suggests that water flossers can be a valuable addition
to the oral hygiene routine of orthodontic patients. The studies reviewed demonstrated the effectiveness of water flossers
in plaque control, reducing gingival inflammation, and minimizing bleeding compared to traditional tools like interdental
brushes and string floss. However, the evidence base is still limited, and further research is needed to strengthen the findings
and explore the long-term effects of water flosser use in orthodontic treatment.
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palatal, and occlusal surfaces of the teeth, studies have
INTRODUCTION revealed that the toothbrush is ineffective for cleaning
the interdental space. Dental irrigators, commonly
referred to as water flossers, are being investigated more
and more for their ability to maintain dental hygiene
while receiving orthodontic treatment [1]. With the use
of typical oral hygiene products like toothbrushes and
dental floss, orthodontic appliances generate regions that
are difficult to reach. It is typical for plaque to build up
around brackets, bands, and wires; this may cause
gingival irritation, enamel demineralization, and
periodontal disorders [2]. During orthodontic therapy,
the makeup of oral bacteria also changes, with a rise in
cariogenic and periodontopathic bacteria. Even when the

It is generally acknowledged that using
orthodontic equipment makes it harder to keep up with
appropriate dental hygiene. Plaque buildup, gingivitis,
and other issues might result from oral hygiene
difficulties brought on by fixed orthodontic equipment,
such as braces. Sustaining regular, appropriate, and
proper dental hygiene is the most crucial factor in
preserving the health of periodontal tissues, halting
illness, and sustaining health. The first step in preventing
oral illnesses is frequent, efficient plaque removal using
a toothbrush and toothpaste. Despite being adequate for
eliminating dental biofilm from the buccal, lingual,
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orthodontic devices are removed, these modifications
may continue to affect the oral flora. Stalling plaque
surrounding orthodontic equipment contributes to
decalcification in addition to its impact on the
periodontium. The teeth may develop cavitation as a
result, leaving behind ugly, permanent white or brown
stains [3].

For orthodontic patients who can use a variety
of instruments to keep their teeth clean, good oral
hygiene is crucial. They include common toothbrushes
(manual or electric), dental floss, interdental brushes, and
specialized orthodontic brushes. Another option is the
Water Flosser, which was introduced to the market in the
1960s and has a small tube-shaped tip that makes it easier
to clean teeth while simultaneously targeting soft tissues,
providing a more thorough clean in addition to more
effectively removing plaque and dirt.

Orthodontic patients employ a variety of tools
to maintain good oral hygiene, including manual or
electric toothbrushes, dental floss, interdental brushes,
and specialized orthodontic brushes. The Water flossers,
which feature a little tube-shaped tip, have been available
on the market since the 1960s. It has been shown that
water flossers, which use a pulsing stream of water to
clean the teeth and soft tissues, are an efficient way to
remove dirt and plaque. They may access places that are
difficult to clean with conventional equipment, such as
the interdental gaps surrounding orthodontic devices [4].
Water flossers compress and decompress gingival tissue,
enabling the water to efficiently remove plaque, germs,
and debris from subgingival and interdental regions. A
water flosser with an orthodontic tip may help patients
using fixed orthodontic equipment better manage plaque
during a four-week period, according to the available
research. However, for orthodontic patients, the average
length of their therapy is substantially longer—about
24.9 months. For these patients, finding the optimal
regimen that is quick, simple, and successful is extremely
crucial. In light of this, we proposed that water flossers
would have high ongoing patient motivation, simple use,
and no space restrictions [5].

This study aims to investigate the efficacy of
water flossers in orthodontic therapy, taking into account
their capacity to eliminate plaque, lessen gingival
inflammation, and address other oral health issues related
to fixed orthodontic equipment. The usefulness of water
flossers in orthodontic therapy is also highlighted in this
study, along with any gaps in the research. This study
aims to add to the body of knowledge by synthesizing the
existing research and to shed light on the possible
advantages of including water flossers in the daily oral
hygiene regimen of orthodontic patients.

METHODS

This systematic review adhered to the protocol
standards of Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [6]. PRISMA is

a set of guidelines for reporting systematic reviews and
meta-analyses that are supported by evidence. This
database of guidelines backed by research is especially
useful for people performing studies on subjects other
than therapies, i.e. those looking for underlying reasons
or making diagnosis [7]. This systematic review's
protocol is registered in the PROSPERO database.

FORMULATING THE RESEARCH QUESTION:

The research question guiding this review was:
"What is the effectiveness of use of water flossers in
patients undergoing orthodontic treatment?"

SEARCH STRATEGY:

The study involved a systematic literature
assessment of effectiveness of water flossers in
orthodontic treatment using the PubMed, Scopus and
Embase. An electronic search was employed to find the
published articles from inception of time to 02 June
2023, which reported effectiveness of water flossers in
orthodontic treatment through the following databases:
PubMed/MEDLINE, Scopus and Embase. We employed
the following search terms: ‘water flossers’, ‘oral
irrigation’, and ‘orthodontic treatment’. We also took
into account the distinctions between regulated
vocabulary and syntactic rules. In addition, Boolean
operators (OR/AND) and asterisk (*) were used to find
available related evidence as follows: “Water flossers*”’
OR “Oral irrigator*” OR “Oral irrigation*” OR
“Waterjet*” OR “Water jet *’AND “Effectiveness” OR
“Efficacy OR Efficiency *” OR “Outcome *” OR
“Impact*” AND “Orthodontic” OR “Braces” OR
“Aligners” OR “Orthodontics”.

Inclusion Criteria:
Studies were included based on the following criteria:

e  Articles should be original comparative studies.

e Studies should report data on at least these two
variables: water flossers and orthodontic
treatment.

e  Studies should be written in English.

e  Studies should report any outcomes of water
flossers like effect on plaque formation,
gingival inflammation, enamel
demineralization, and periodontal diseases

e Studies should be published after 1990.

Exclusion Criteria:

Studies were excluded if they are a case report,
letter to the editor, conference articles, commentary,
systematic review, meta-analysis or viewpoints. Studies
were also excluded if they were written in a non-English
language, published before 1990 or were performed on
non-human populations.

STUDY SELECTION AND SCREENING:

Titles and abstracts were screened to check for
duplicates and to determine their relevance to the
research question. The screened articles were then passed
through a full-text screening that was performed to check
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for eligibility, relevance, and outcomes. Ineligible
studies were removed, and the remaining studies were
included in the review.

Identification of studies via databases and registers

Records identified from*:
PubMed (n =240)

Scopus (n= 270)

Embase (n=200)
Bibliography manual search
(n=30)

Total = 740

Records screened

(n =680)

Records screened for quality
assessment

(n =602)
Reports assessed for eligibility
(n =252)

Identification

Screening

l

Studies included in review
(n =09)

Records removed before
screening:
Duplicate records removed (n
=60)

Records excluded**

Wrong publication year/type
(n=68)

Wrong language (n=10)

Records excluded**
Irrelevant stuff (n =350)

Reports excluded:
Not evaluating problem of
interest (n =50)
Not evaluating outcome of
interest (n =40)
Mot involving water flosser in
interventions (n=63)

Figure 1: PRISMA Flowchart

DATA EXTRACTION AND ANALYSIS:

From the chosen studies, pertinent information
was systematically retrieved. The data that were
extracted included the author name, year of study, study
design, sample size, outcome assessed, intervention
information (such as the type of water flosser utilized,
the length of treatment, and conclusions relating to the
usefulness of water flossers in orthodontic treatments).
To detect trends and conclusions that were consistent
throughout the research, the data were analyzed,
summarized and tabulated.

QUALITY ASSESSMENT:

The quality and risk of bias of the included
studies were evaluated using the Cochrane Risk of Bias
Tool for Randomized controlled trials (RCTs) [8]. For
other comparative studies, the following Bondemark
grading system [9] was used.

Grade A—High value of evidence (All criteria should be
met):
e Randomized clinical study or a prospective
study with a well-defined control group
o Defined diagnosis and endpoints

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates 398



Ghossoun Essam Maslamani et al; Saudi J Oral Dent Res, Dec 2023; 8(12): 396-403

Diagnostic reliability tests and reproducibility
tests described

e Blinded outcome assessment

Grade B—Moderate value of evidence (All criteria
should be met):

Cohort study or retrospective case series with
defined control or reference group

Defined diagnosis and endpoints

Diagnostic reliability tests and reproducibility
tests described

Grade C—Low value of evidence (One or more of the
conditions below):

Large attrition

Unclear diagnosis and endpoints

Poorly defined patient material

The quality assessment helped determine the
overall strength of the evidence and the reliability of the
study findings.

DATA SYNTHESIS AND REPORTING:
The findings from the included studies were
synthesized and reported in a descriptive manner. The

limitations of the included studies were discussed, and
gaps in the existing literature were identified.
Recommendations for future research or implications for
orthodontic practice were provided.

RESULTS

As illustrated in Figure 1, the initial literature
search turned over 740 papers. Due to redundancy in
multiple search databases, 60 studies were removed. Ten
research were disqualified because they were written in
languages other than English. Due to being published
before 1990 or having an improper study design, such as
a meta-analysis, systematic review, etc., 68 publications
were omitted from the review. The relevance of 602
article titles and abstracts was evaluated, and the
complete context of those articles was obtained for
additional research. Studies that did not meet the
inclusion criteria were excluded, including those that did
not contain necessary interventions like water flossers,
studies conducted before 1990, and others. The
systematic review that was ultimately conducted
comprised a total of 9 papers.

= c
& > 9 s
> i) c 2 c
53 © L 5 E‘ 2
o @] 2 E o e} 3
=} o > 2 9 @ c S
Zz | S S [« © S o s 32 e
. 5 =] = = a = D
o | =) = < S 0 c 9 o
n | < ) = o O << =D O
= D S
2 —
- o o T T o D°c O
= 5 23 2z£2 2 e8¢
& S © < B S = % o O o S22 €%
™ - O L - -O>< %3/\9 S O c
I3\ = > 9| 23 o5 c T o ©=
=] @+ - o S @ = O© > = = TS o 8
~ ~ < © © O o = o2 o > = O o
—~ S cwb 58| 9ZH s = s s 3s
= 2558 “ 23| 232X 2EETS E0SE23
— T O .= = ocso| 28 < =5 5 Q
- c = 0o 5] ] o 2 - Lo c — 038 2L c
= Egg: 250 £a g qu)%g SecRBE
c =S N 4= — = — o
@ © 23845 n 2| 50 o = e STE o
wE o = S o S S Eco =T S <
- a3 .S - —c = < 2 T O =8
[ v ®.BO c OB o O n @ CD )
2 = 20 2 ®© =2 c > O >N n =
c —_ O (o > —_— <
> g Ean SeE| 28D STT S 583 E
S o Qs Qe | =0 o o S
= 5 c ®E EE56 | og @ S22 =3 BEE53
[} 5 @ S T o S =5 os o 2 w Q=228
I= = DS DT ocg| oo Bg 3 e 2a05
S | |&g2gE aSE| 88 ce8c ZE8E8¢
— o
- | O @ weEeE S ®oE | a=a o2& 0 FZ=z2s5
2 -
— 0 _ c o [<5] =]
= o= S © ] = = @ . c =
=, c S o 2 -3 £E2 SceZCo e SoN=23
g0 2 < T T = c s k= T = o ®©
— c')m"—'Q_ o - < [72] T & < >
N ®cES £B8 5o SosecT2F 2328 S o35
90 vwo =9 o5 = 2 o S DO X = =
o = .= 2 = = oS < o o D X T QL
s sEELL £35S 223885 ES5g8s=8
= > = = c 2 = o O D niE
: NO=9 % S QLT Ly =635 © c = =
— — —_ o S5 X
© E:gzo "'_';C.cc) 388:883 Q_gosf_ﬁmc
= S BB 5 °© 8=t $ 385558 S=285¢2
ol .
TE=2835 AT ®O n =S ETS = EE S5 X w
= S Qo= S L oM u= 2 O ©0.& 53 o< S
= ggewsg £ S £=°06 c_=cSSeg >3 sS85 89
c <5 ~ = _— e = c
S S 5522 8 5832 |E5T-2%s3 |0>=28So8
=] — = o £ o — = -~ n O C
= |- |E255g3F B So%s |SZo8Bo=D> (225835
= O SS o253 2 =938 2033835 2TS 32 8=8c 8
3 S =E® <= o —oc@ E =208 csT = cccSs¥LS
o~ | /@ o TOMmME=ak+- & ITINI iyl FE>3sao3x3cC =S E&E>CSTw

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

399




Ghossoun Essam Maslamani et al; Saudi J Oral Dent Res, Dec 2023; 8(12): 396-403

ssoyJ Buiis pue ysniq

[enuew © YIM UByl ysniquyiool
[enuew pue Jasso|4 Ja1eAA
1disreAn aul Yum Jusioige
alow Ajjenueisgns si sageLIns

anbed Bulonpal
10} poyiaw |n§ssaaans 1sowl
ay1 sem (CANQ) Ysniquiool jenuew

ysnigyioo)
[enuew e pasn A[3]0S Yaiym
‘dnoJb jo1uod sy 01 paredwod
UaYM ysniqyioo} J1ewione

Ue J0/pue 821A8p uonebiul [elo
ue Buizinn syuaized ui anbejd ul

SsoJ4 Jadns ay uey) adueJea|d
anbe|d uo 1oedwi 1a661q e pey
13SS0]4 1a1em 3y} ‘Uy100] Jejow ay} Jo
aoens Jewixo.diaiul [eIsip 8yl uQ
*195S0]} J8TeM B pue SSOj4 Jadns e Jo
ueaw 8y} usamiaqg a109s anbejd ul

uoisn|jouo) Y100} Wody [enowsal anbeld | e yum uonounfuod ui Jassoly J81eAn 9SBaJ03p 9|RIaPISUOD B SeM 3J3UL | 89UBISYIP 3CIUIBISIP OU SeM 3y L
‘Auo (LIAI) Yysniqyiool fenuel [ensn se Bulysnig Y100} Jejnbal
‘e dnoJb pue ‘ysniqyiool jenuew nayy Al dwis Buisn (syuedioned
e snid (74) Buissol) Ajrep-aduo ‘g GT) ‘dnoub jonuod e (g)
(AjeAnoadsal | dnoub ‘ysnigyioos jenuew e snid dn pue :(syuedionued 9T) ‘ysnigqyiool
4S pue 4A0) ysnuguioor | 38l anuopoyrio pue 1al Jsyem [elusp [enuew e yum uonebiul [elo
[enuew e Buisn Jay10 ay) pue | e yum uonebrur Ajrep-aduo ‘1 dnoab (2) ‘(syuedionued 9T) ‘ysniqyiool J3Y10 3y} Uo 18ss0|}
pasn ssoj) Burns paxem Buisn auo | :sdnoub juswieall € Jo T 01 paubisse J11eWOINE LR YlIM uonebiil [elo Jayem @X1dia1eAn aul pue ‘pazijin

uolnjusAiIalUu|

:payealn asam sdnoib om |

Ajwopuels a1am s193lqns ay L

(1) :sdnoub Apnis aa1y1 a1am alay L

Sem @sso]4-Jadns ‘apIs auo uQ

Passassy
3Wo0aINO

asn ajbuis e

JayJe ssoy Buris 01 pasedwod
se anbe|d Buinowal ul Jassoly
JaJem e JO SSaUaAINaYT

saoueI|dde onuopoyLo
paxiy yum sjuaired jusasajope
ur Buipaajq pue anbejd Jo uonanpay

xopul (Buigo.d Jaye

Buipsa|q) dv'g pue ‘yidap agoid
‘xopul Jealbulb ‘xapui anbejd Buisn
‘sjualred ayl Jo snyels yiesy [elQ

(1d)

xapul anbejd Buisn ‘renowal snbejd

sjuedioned

s198(gns ynpe 0/

s108lqns 90T

saouel|dde onuopoyLIo paxiy
Yum syuaijed 913UOPOYLIO JNpe /1

s108lgns ¢¢

asn
a]buis e Jale synpe ui ssojy

Burns 01 pasedwod 1assoly
Jayem e Jo Aoealyla [eaowsal

saouel|dde onuopoyLIo paxiy
yum sjuaied 1usasajope ul Buipsalq
pue anbejd uo dn a1UOpoOYLIO

saouel|dde

paxi) yum uonejndod snuopoyio
1InNpe ue ul asn ysniqyiool
a1jewWwoINe pue uonebiil [elo

[ell] pajjoau0) paziwopuey
V :Juawieal | 21UopoyLO
Bulobispun swusned 1o}
[eAoway anbe|d Ul J3ssO|H Ja1e N

9lM L anbe|d ays Jo uoneneag yum 18l Jsjem [eiusp e J0 198143 | JO S198448 8yl JO ApniS Yluow-om} pue sso|4 Jadng JO SSauaAINay g
90UeLIBAOD
ubisag Apms 10 10 J0 sisAeue ubisap paxiN 104
[eT]

Jea A ‘doyiny

(£T02) "2 18 [eA0S wey D

[£T] (8002) ““Ie 18 ewlRYS D ysaleN

[71] (6T02) “lTe1@ Young o ¢

[sT] (2202) “Ie 18 uemes eyzoN

ON ‘IS

€

14

q

9

400

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates



Ghossoun Essam Maslamani et al; Saudi J Oral Dent Res, Dec 2023; 8(12): 396-403

SSO|J [eluap
Buisn 948625 01 pasoddo

Se 9696 17G SeM IdNINY
ay} ‘Buruea)o Joyebrul

sdnoJb om] ay1 Ul awes alam
(19) xaput [ea1bub pue (1d)

eloj} o1usboyied
aAeY OYM SenplAIpul ul aualbAy Jelo anoidwi
01 3| aq 03 Steadde JojehLul [elo ue Jo

uoisn|jouo) [edo jo sAep gz Buimojjo4 |  xapui anbejd ay3 ul spuaJy ayl asn ay3 ‘ysnigqyioo} J1Uos & YIIMm paited USUAA
ysnJgu1ool J1U0S B YlIm Jayrabo) (101ebLui [elo)

18ss0]} Ja1em e Buisn 0] paydlims aiam sjusijed

8y} ‘syuowW 891y JalJe PalanodsIp aIam Swiab

apIs |0J1u02 8y} [njwirey Usypn "safistig auab yum ysniq

uo Buiysnug snl ajiym apis auo [enuew e pue ssoj [elusp pazijin g dnoio

S]] uo Ajuo Burysniq [euonipen "UsnJqyloo} 91IUOPOYLIO [enuew & pue ‘ysnug

pasn | [eiusap pasn dnoib j0.uod pue | 01 uonippe ul (1assol) 4a1em) 18l | [eluspJISIUIl UR ‘saysnuq 1JN)-auo JO ash apewl

uolnjusAiIalUu|

JoyeBrui jeso pasn dnoub 1sa 1

J131em [ejuap pasn juaied yoes

dnolo sdnoub omi ojul PapIAIp a1aM Slualed

Passassy
3Wo0aINO

Buissoy} [ejuap 0} pasedwod
ABojouydal 1sInqoIdIWw Yum
JoreBrun eso ue Buisn Jsye
s|ana] anbejd ur uononpay

douel|dde pax1y 19xorIg-IINW ©
Burream sjuaned a1uopoyuo Ul
3uaIbAy [elo swoy Jo Aoealy3

©]0100Jo1W |20 3y}
uo sj02010.d auaIBbAy-[elo 1uaIaIp Jo 10edw|

sjuedioned

s[enpIAIpuI JINpe /T

s108lans oz

sieak 0g-£T pabe sjuaned og

Apnis J8A0SS0I2 Pa)|011u02
-paziwopuel e-sjuaired
a1uopoyuio ui Abojouydssy
1SINQOJOIW Y J01eB1I

[eLl) pajjoJ1uol
paziwopuel Vv :39uel|dde
paxiy Burieam sjusied
21UOPOYLIO JO [04U09 anbeyd

2d02so0JoIN

1SRNUO0D-3Seyd YlIM SISAeuy [29160]01G0IDIN
:S1auBI|Y Jea|D pue s18xarIqnININ

UM USRSl ] 9NUOPOYUQO Burnp

3JM1 | [eJo ue jo Adeoiyys Buisues|d | 8yl ur Ageaiys 1ol Jsjem [elusqg $]02010.1d 3udIBAH-|eIO 3WoH jo Adeaiy3
ubisag Apms 10 10 Apms snneredwo)
[97] (e202) [£1]

Jea A ‘doyiny

““[e 19 19]|NWISSIAA BIBA

(6T02) ““Ie 19 1UBj0ZZR|N O1618S

[8T] (2202) ‘e 10 ebiuelooe) OjORd

ON ‘IS

L

8

6

A study by Daniel Tyleret al., involved 40
participants, of whom one withdrew from the study.
According to initial statistics, the groups were around the

Among the studies included in the systematic

review, one study demonstrated that there was no benefit
to using water flossers for orthodontic patients. Two

studies compared water flossers with other interventions

DISCUSSION

same age, with more female patients in the control group.
At baseline, there was no significant difference between

the two groups in the plaque index (PI), gingival index
(GD), or interdental bleeding index (IBI). The findings

revealed no significant variations in PI, GI, or IBI
between the control and treatment groups. The poor rate

and found no significant difference in the outcomes.
Other studies demonstrated that there was a significant
difference in the plaque index and bleeding index of the
patients while using water flossers compared to the other
interventions.

of compliance with the advised oral hygiene regimen
made it inappropriate to draw any inferences from the

401
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data. An online survey was used to gauge participant
satisfaction with the oral hygiene program; however,
further investigation was constrained by the survey's lack
of validation. In terms of the outcomes for oral hygiene,
the trial's findings generally did not indicate any
appreciable differences between the groups [19].

A study performed by Nozha Sawan et al., [15]
in which 34 people (with an equal number of male and
female subjects) were included in the research. Plaque
score was the primary outcome assessed in the research,
and it was discovered that following the intervention,
plaque scores significantly decreased in both the super
flosser and water flosser groups [15]. The mean plaque
score decrease between the two groups did not
significantly differ from one another. Both the super
floss and water flosser groups demonstrated a substantial
decrease in plaque score in canine, premolar, and molar
teeth and on the mesial and distal interproximal surfaces
of all teeth when comparing the efficiency of the two
approaches for removing plaque from various teeth.
However, the study revealed that there was no significant
difference between the two groups for either super floss
or water flossers, as both considerably decreased the
plaque score on both the left and right sides of the mouth.
Relatively similar findings were seen in another study,
which was a split-mouth, single-blinded, randomized
controlled trial (RCT) performed by Sergio Mazzoleni et
al., [17] in which a dental water jet (DWJ) was used on
one side of the teeth of patients and conventional
brushing on the other. The side for DWJ usage was
selected at random. At the beginning and at one, three,
and six months of follow-up, plaque and gingival indexes
were measured. No discernible changes were seen
between the two groups' trends for plaque and gingival
indices, according to the findings. At the one-month
examination, patients initially showed a deterioration of
the indices, but at three and six months, they had
recovered to baseline values. Using a dental water jet did
not substantially improve the efficacy of at-home oral
hygiene in orthodontic patients using a fixed device with
several brackets [17].

A study by Esma Sahin et al., [11] involved an
oral irrigator group (Ol-group) and an interdental brush
group (IB-group), which were the two participant groups
that were compared in this research. Over an 8-week
period, the researchers assessed a number of clinical and
biochemical factors associated with periodontal health
clinical indicator. At the starting point, there was no
difference between the groups that was statistically
significant. The Ol-group, in contrast to the 1B-group,
showed considerably lower plaque index (PI), and
bleeding on probing (BOP) levels by the eighth week
[11]. Similar findings were found in the research
performed by J G Burch et al., [14] in which the results
of three different treatment plans were compared with
regard to the plaque index, gingival index, pocket depth,
and bleeding following probing. This study also showed
that using an oral irrigation device resulted in a larger

decrease in plaque than the manual brushing control
group [14].

In a randomized, one-use, single-blind, parallel
clinical investigation done by C. Ram Goyal et al., the
effectiveness of waxed string floss and a manual
toothbrush in removing plaque after a single usage was
compared to that of the Water Flosser. The WF or SF
group received one of the seventy adult participants. The
WEF group had a greater decrease in whole-mouth plaque
and approximal plaque than the SF group. For both
removing plaque from all surfaces and particularly near
surfaces, a water flosser was found to be more successful
than string floss. Additionally, the WF group
outperformed the SF group in removing plague from the
marginal, lingual, and facial areas. These results implied
that the Waterpik Water Flosser may be a useful
instrument for enhancing dental hygiene and lowering
plague accumulation [20].

The effectiveness of three therapies for plaque
removal was investigated in a study done by Naresh C
Sharma et al., a manual toothbrush alone (MT group), a
manual toothbrush plus a water flosser (DWJ group), and
conventional floss alone (FL group). There were
statistically significant decreases in whole-mouth
plaque, interproximal area plaque, bleeding index (Bl),
and interproximal area bleeding in all the three therapy
groups. At both the 2-week and 4-week visits, the DWJ
group consistently outperformed the other groups, with
the FL group performing about as effectively as the MT
group and the MT group performing about as poorly. The
study proved that the water flosser in conjunction with a
manual toothbrush (DWJ) was the most successful
method for reducing plaque, followed by conventional
floss in conjunction with a manual toothbrush (FL) (13).

Vera Wiesmiller et al., performed a study in
which the efficacy of conventional dental flossing and
interdental cleaning using an oral irrigator employing
microburst technology was compared. Although both
approaches improved over baseline, the findings
indicated that the oral irrigator was more efficient in
lowering plaque levels than dental flossing. The oral
irrigator, however, was linked to more gingival bleeding
than dental flossing, especially in the marginal and
approximal regions and in front teeth [16].

Paolo Caccianiga et al., performed a study in
which 50 patients were assessed for their periodontal
condition before treatment. Patients were divided into
two groups. Group A made use of one-tuft brushes, an
interdental brush, and a manual orthodontic toothbrush.
Group B utilized dental floss and a manual brush with
gentle bristles. All patients demonstrated non-pathogenic
bacterial flora, indicating a good periodontal status. After
three months of orthodontic treatment, 10 out of 25
patients in the multibracket group (group A) and 3 out of
25 patients in the aligners group (group B) exhibited a
transition to pathogenic bacterial flora (T1), and those
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patients were switched to using a water flosser (oral
irrigator) together with a sonic toothbrush. After an
additional three months of treatment (T2), all 50 patients
achieved a microbiological outcome of non-pathogenic
bacterial flora. It showed that the use of an oral irrigator
appears to be able to improve oral hygiene in individuals
who have pathogenic flora [18].

CONCLUSION

Maintaining good oral hygiene is challenging

for individuals with fixed orthodontic appliances.
Traditional tools may not effectively clean hard-to-reach
areas, leading to complications. Water flossers, with their
pulsating water jets, can effectively remove plaque and
debris from interdental spaces and reduce the plaque
index and bleeding index. They offer an easy and
convenient solution for improving oral hygiene during
orthodontic treatment.
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