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 الخلاصة
المواد وطرائق  الصفيحات الجرثومية ونزيف اللثة في مرضى التقويم الثابت. الكلورهكسدين دايكلوكونيت علىتقييم تأثير غرغرة  الدراسة إلى تهدف هذه :الأهداف
 سنان,(, اللذين كانوا يعالجون في عيادة تقويم الاسنان لطلاب الدراسات العليا في كلية طب الأاذكر  35انثى و 42) مريض تقويم 64هذه الدراسة تتضمن العمل: 
و  (42فقط, العدد= اسنان )تفريش سنة(. المرضى قسموا إلى مجموعة مراقبة41–34)بنطاق  سنة 31الموصل. المرضى في هذه الدراسة كان متوسط أعمارهم جامعة 

شر عمق ؤ ثومية ونزيف اللثة , بالإضافة لمالعلامات لمؤشرات  الصفيحة الجر  النتائج: (.44غرغرة كلورهكسدين دايكلوكونيت, العدد=)تفريش اسنان +  مجموعة تجريبية
بعد  ,أسبوعين)اليوم صفر, بعد  )تفريش, تفريش+غرغرة( لكل الفترات الزمنية الثلاث بين الجنسين وبين المجموعتين الاثنتين ) p≤0.05اللثة تظهر فرق إحصائي )

 مع الصفيحة الجرثومية وعمق الجيب اللثو  وحسسن مؤشر التهاب اللثة.استعمال غرغرة كلورهكسدين دايكلوكونيت تقلل تج الاستنتاجات: (.أسابيع أربعة
 

ABSTRACT 

Aims: To evaluate the effect of chlorhexidine digluconate rinsing solution on plaque and gingival 

bleeding in orthodontic patients with fixed appliances. Materials and Methods: This study included 

42 orthodontic patients (29 females and 13 males), who were undergoing treatment in orthodontic 

postgraduate clinic of the collage of Dentistry, Mosul University. The patients of this study had a mean 

age of 18 years (range 12–28 years). The patients were divided in to control group (brushing only, 

N=20) and an experimental group (brushing +chlorhexidine digluconate mouth rinse, N=22). Plaque, 

gingival indices scores, in addition to pocket depth were measured in different three time periods (day 

0, two weeks and four weeks). Results: Plaque, gingival indices scores, in addition to pocket depth 

shows statically significant differences at level (p≤0.05) among different genders between the two 

groups for each of the three time periods. Conclusions: The use of chlorhexidine digluconate based 

mouth rinses reduced bacterial plaque accumulation, pocket depth and improved the gingival index. 

Key wards: Chlorhexidine, Fixed appliance, Plaque, Gingivitis. 
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INTRODUCTION 
Orthodontic appliances protect the 

plaque from the actions of brushing, mas-

tication and salivary flow. Plaque control 

is very difficult in patients with fixed or-

thodontic appliances and the use of chemi-

cal agents such as chlorhexidine diglu-

conate have been shown to be useful ad-

juncts in plaque control for these pa-

tients.
(1, 2)

 

Good plaque control is an important 

factor in the maintenance of dental health 

during fixed appliance therapy.
(3,4)

 Brack-

ets, archwires and other appliance compo-

nents are both a focus  for plaque accumu-

lation  and obstruction to plaque removal 

there by promoting gingivitis.
(5) 

Plaque 

also harbors cariogenic bacteria potentially 

capable of hard tissue damage , especially 

at the bracket margins.
(4,6) 

While mouth 

rinses may aid to reduce plaque for-

mation.
(7) 

And mechanical cleaning of 

tooth surface can be accomplished in 

many forms , regular tooth brushing is ad-

vised routinely as the means of preventing 

gingival and dental diseases during  ortho-

dontic appliance therapy.
(8)

 The primary 

causative factor in the development of 

gingivitis is the insufficient removal of 

supragingival plaque. The presence of or-
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thodontic fixed appliance makes tooth 

brushing more difficult and predisposes 

the patient to plaque buildup on the buccal 

surfaces of teeth around the brackets. Ad-

ditionally many orthodontic patients espe-

cially children and adolescent , fail to floss 

because they find this procedure time– 

consuming and tedious in the presence of 

orthodontic archwires.
(9)

 

A common strategy to improve me-

chanical plaque removal is to incorporate a 

chemo–therapeutic agent, such as an anti-

bacterial mouth rinse in to the oral hygiene 

regimen.
(10)

 Considerable clinical trial evi-

dence is antibacterial mouth rinses are 

added to daily oral hygiene measures 

(tooth brushing and flossing) compared 

with tooth brushing and flossing alone.
(11)

  

The safety of chlorhexidine diglu-

conate has been reportedly confirmed; alt-

hough a drawback of chlorhexidine diglu-

conat is associated staining of the pelli-

cle.
(12)

 The effect of subgingival irrigation 

with chlorhexidine on gingivitis in adoles-

cent with fixed orthodontic has been re-

ported by Morrow et al.,
(13)

 

The purpose of this study was to eval-

uate the effect of chlorhexidine digluconat 

rinsing solution on plaque and gingival 

bleeding in orthodontic patients with fixed 

appliances. 

 

MATERIALS AND METHODS 
Patient selection:        

This study included 42 patients (29 

Females and 13 males) , who are undergo-

ing treatment in the orthodontic postgrad-

uate clinic of the Collage of Dentistry , 

Mosul University . The subjects qualified 

on the basis of the following criteria:  

 12 to 28 years of age with orthodontic 

fixed appliances.  

 Existing gingivitis as assessed by bleeding 

upon probing. 

 No clinical evidences of  periodontal 

diseases  

 No Known medical problems or evidence 

of current antibiotics therapy. 

The study population had a mean age 

of 18 years (range = 12 to 28 years). The 

patients were divided in to control group 

(brushing, N=20) and an experimental 

group (brushing + chlorhexidine diglu-

conate mouth rinse N=22). 

Clinical procedures: 

Before the beginning of the examina-

tion, all of the volunteers were given in-

structions about how to brush. The fol-

lowing parameters were recorded at base 

line (day 0), two weeks and four weeks, at 

each of four surfaces (buccal or labial, 

mesial, distal and palatal or lingual). The 

parameters used are plaque index of Löe 

and Silness,
(14)

 the selected teeth are: up-

per right first molar, upper right lateral 

incisors, upper left first premolar, lower 

left first molar, lower left lateral incisor 

and lower right first premolar, other pa-

rameters used are gingival index and 

pocket depth of Romfjord,
(15)

 the selected 

teeth used for indices are: upper right first 

molar, upper left central incisor, upper left 

first premolar, lower left first molar , low-

er right central incisor and lower right 

first premolar. Recordings of plaque index 

(Löe and Silness, 1964),
(14)

 according to 

the following criteria: 

0: No plaque in gingival area. 

1: A film of plaque adherent to the gingi-

val margin and the adjacent area of the 

tooth, the plaque may only be recognized 

by running a probe across the tooth sur-

face. 

2: A moderate accumulation of soft depos-

it within the gingival pocket or on the 

tooth and gingival margin. This can be 

recognized with naked eye. 

3: A heavy accumulation of plaque within 

gin  gival pocket or on the tooth and gin-

gival margin. 

Ramfjord’s index for gingivitis and 

pocket depth
 (15)

 was assessed according to 

the following criteria: 

G0: absence of gingival inflammation.   

G1: mild to moderate inflammatory gingi-

val changes extending all around the tooth. 

G2: mild to moderately sever gingivitis 

extending all around the tooth. 

G3: sever gingivitis characterized by 

marked redness to bleed and ulceration. 

G4:  If the base of pocket up to3mm, api-

cal to cementoenamel junction. 

G5:  If the base of pocket 3–6 mm, apical 

to cementoenamel junction. 

G6:  If the base of pocket is more than 6 

mm, apical to cementoenamel junction. 

All the clinical parameters were as-

sessed by one trained experienced examin-

er under standard dental office and light 
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source conditions using dental mirror and 

WHO periodontal probe. 

Preparations: 

The chlorhexidine digluconate mouth 

rinse (Laboratories Kin S.A E– 08018  

Barcelona– Spain) and its composition 

(0.12% chlorhexidine digluconate, 0% 

alcohol and 226 ppm sodium fluoride). 

 

RESULTS 
The total subjects of (42) orthodontic 

patients aged 12–28 years were included 

in this study consisted of study group (7 

males and 15 females) and control group 

(6 males and 14 females). Mean and 

Standard Deviations of the total sample 

(study and control groups) were presented 

in Tables (1- 3). 

Plaque index scores shows statistically 

significant differences (p≤ 0.05), among 

different genders between the two groups 

for each of the three time points were il-

lustrated in Table (1) and Figure (1). 

 

Table (1): Descriptive statistics (Means, Standard deviations), t– test and p– value for 

Plaque index (PI). 

Sex Group  N Mean SD t–test df p–value 

 

 

 

Male 

 

Control 

PI1 6 1.633 0.4320 
1.992 11 0.072 

PI2 6 1.183 0.4491 

PI3 6 1.117 0.3430 
2.573 11 0.026* 

 

Study 

PI1 7 1.229 0.2984 

PI2 7 0.586 0.3891 
7.305 11 0.000* 

PI3 7 0.100 0.1291 

 

 

Female 

 

Control 

 

PI1 14 1.700 0.6089 
2.286 

27 

 
0.030* 

PI2 14 1.407 0.6158 

PI3 14 1.300 0.4243 
30236 

27 

 
0.003* 

 

Study 

 

PI1 15 1.293 0.3127 

PI2 15 0.787 0.4015 
9.303 27 0.000* 

PI3 15 0.093 0.2604 

 

 

Total 

 

Control 

 

PI1 20 1.680 0.5512 
3.005 40 0.005* 

PI2 20 1.340 0.5688 

PI3 20 1.245 0.4019 
4.098 40 0.000* 

 

Study 

 

PI1 22 1.273 0.3027 

PI2 22 0.723 0.3999 
11.595 40 0.000* 

PI3 22 0.095 0.2236 
SD: Standard Deviations; N: number of subjects; df: degree of freedom. * p≤0.05: sig-

nificant. 
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Figure (1): Means of Plaque Index scores (PI), PI1: base line day(0). PI2: 2weeks. 

PI3:4weeks. 
m–c:male–control, m–s: male –study, f–c: female–control, f–s: female–study, t–c:total–control,t–

s:total–     study.   
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Table (2)  and Figure (2) display sig-

nificant differences between study and 

control groups for the gingival index 

scores among the total sample males and 

females for the three periods of time (base-

line, after 2 weeks and 4 weeks). 

 

Table (2): Descriptive statistics, t– test and p– value for Gingival index (GI). 

Sex Group  N Mean SD t–test df p–value 

 

Male 

 

Control 

GI1 6 1.833 0.4082 
2.897 11 0.015* 

GI2 6 1.233 0.3327 

GI3 6 1.000 0.4817 
3.704 11 0.003* 

Study 

GI1 7 1.057 0.5350 

GI2 7 0.500 0.3742 
4.943 11 0.000* 

GI3 7 0.071 0.124 

Female 

 

Control 

 

GI1 14 1.786 0.5201 
2.903 27 0.007* 

GI2 14 1.307 0.4323 

GI3 14 1.200 0.2828 
3.380 27 0.002* 

 

Study 

 

GI1 15 1.293 0.3882 

GI2 15 0.793 0.3863 
10.588 27 0.000* 

GI3 15 0.127 0.2631 

Total 

 

Control 

 

GI1 20 1.800 0.4790 
4.097 40 0.000* 

GI2 20 1.285 0.3977 

GI3 20 1.140 0.3530 
4.754 40 0.000* 

 

Study 

 

GI1 22 1.218 0.4415 

GI2 22 0.700 0.3988 
11.368 40 0.000* 

GI3 22 0.109 0.2266 

SD: Standard Deviations; N: number of subjects; df: degree of freedom. * p≤0.05: significant. 
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Figure (2): Means of Gingival Index scores (GI). GI1: base line day (0). GI2: 2weeks. GI3: 

4weeks. 
m–c:male–control, m–s: male –study, f–c: female–control, f–s: female–study, t–c:total–control,t–

s:total–study.

The values of pocket depth (Table 3 

and Figure 3) reveal that there was signifi-

cant difference (p≤ 0.05) among different 

genders between the two groups of each of 

the three periods points. 

Statistical analysis recorded a signifi-

cant difference at p≤ 0.05 between study 

and control groups using descriptive statis-

tics and unpaired t–test. 
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Table (3): Descriptive statistics, t– test and p– value for Pocket depth index (PD). 

Sex Group  N Mean SD t–test df p–value 

Male 

 

Control 

PD1 6 4.217 0.4021 
1.661 11 0.125 

PD2 6 3.833 0.4082 

PD3 6 3.833 0.4082 
5.442 11 0.000* 

Study 

PD1 7 3.857 0.3780 

PD2 7 3.000 0.0000 
5.442 11 

0.000* 

 PD3 7 3.000 0.0000 

Female 

 

Control 

 

PD1 14 4.279 0.4726 
1.853 27 0.075 

PD2 14 3.929 0.4746 

PD3 14 3.900 0.4132 
3.768 27 0.001* 

 

Study 

 

PD1 15 4.040 0.1549 

PD2 15 3.280 0.4523 
6.562 27 0.000* 

PD3 15 3.067 0.2582 

Total 

 

Control 

 

PD1 20 4.260 0.4430 
2.526 40 0.016* 

PD2 20 3.900 0.4472 

PD3 20 3.880 0.4021 
5.471 40 0.000* 

 

Study 

 

PD1 22 3.982 0.2538 

PD2 22 3.191 0.3927 
8.514 40 0.000* 

PD3 22 3.045 0.2132 
SD: Standard Deviations; N: number of subjects; df: degree of freedom. * p≤0.05: significant. 
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Figure (3): Means of Pocket Depth scores (PD). PD1:base line day (0). PD2: 2weeks. PD3: 

4weeks. 
 m–c:male–control, m–s: male –study, f–c: female–control, f–s: female–study, t–c:total–control–

s:total–study. 

 

DISSCUSION 
Plaque accumulation and subsequent 

gingivitis are common in orthodontic pa-

tients because of the challenge of control-

ling oral hygiene with the combination of 

brackets, bands, wires and elastomeric 

ligatures are present. Poor oral hygiene 

can eventually lead to the formation of  

white spot lesions, decay and hyperplastic 

gingival tissue that may require interven-

tion by a general dentist upon the comple-

tion of orthodontic treatment.
 ( 10, 16, 17)

  Af-

ter analyzing, the results obtained during 

our study comparing between experi-

mental group (brushing + 0.12% chlorhex-

idine digluconate mouth rinse ''kin'' ) and 

control group (brushing only) we observed 

that immediately after recording all indices 

(plaque and gingival) at day 0, 14 and 30, 

there were a marked decrease in the mean 
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of plaque and gingival indices scores for 

both males and females orthodontic pa-

tients participated in this study , the pa-

tients were instructed on a standard effec-

tive oral hygiene include efficient daily 

tooth brushing in addition to inter dental 

cleaning aids because carful brushing re-

move plaque from the fronts , back and 

biting surfaces of the teeth, but even the 

finest conventional tooth brush cannot re-

move plaque from the sides , for this job 

we need either dental floss, dental sticks , 

or an interdental tooth brushes.
(17) 

Alt-

hough rinsing with chlorhexidine diglu-

conate  should not replace daily tooth 

brushing, it could be an efficient adjunct to 

brushing in orthodontic patients who 

struggle to brush and floss regularly in the 

presence of fixed appliances.
(11, 18–20)

 These 

clinical findings proved the antiplaque and 

antigingivitis effect of Kin mouth rinse 

(containing 0.12% chlorhexidine diglu-

conate) , as confirmed by numerous stud-

ies in the literature.
(21–27)

  Published data in 

the literature are in agreement with results 

of our study which evaluated the effect of 

chlorhexidine digluconate mouth rinse in 

orthodontic patients when added to their 

routine oral hygiene regimen (brushing + 

flossing) over one month period. The 

brushing + flossing + chlorhexidine group 

demonstrated significantly better plaque 

index and gingival index scores than the 

brushing + flossing only group at all 

treatment intervals after baseline meas-

urements.
(10,11,28)

 A study at the University 

of Richmond, Virginia
(29)

 aimed at the 

evaluating the mouth washes efficiency 

highlighted the beneficial role of mouth 

washes containing chlorhexidine on gingi-

vitis and dental plaque formation. The 

findings of the present study  regarding the 

effect of chlorhexidine mouth washes on 

the pocket depths demonstrated that the 

reduction in pocket depths are seen at the 

second fourth weeks could have resulted 

from a reduction in gingival inflammation 

, these results are in accordance with those 

of other authors.
(30–34) 

The results may also 

indicate that the beneficial effect of chlor-

hexidine mouth wash may be more  related 

to antibacterial , antiplaque and antigingi-

vitis activities of this agent.
(28,35) 

 

CONCLUSIONS 
The use of chlorhexidine digluconate 

based mouth rinses reduces bacterial 

plaque accumulation, pocket depth and 

improves the gingival index. Therefore, 

adding chlorhexidine digluconate mouth 

rinse to the daily oral hygiene regimen 

reduces plaque and gingivitis development 

in orthodontic patients over one month 

period. It is recommended that orthodon-

tist instruct their patients to rinse once dai-

ly with Kin mouth wash in addition to dai-

ly brushing and flossing. Kin preferable 

over all mouth washes due to its maximum 

effectiveness with less side effects due to 

its composition (0.12% chlorhexidine di-

gluconate, 0% alcohol and 226 ppm sodi-

um fluoride). 

 

REFERENCES 
1. Sekino S, Ramberg P, Uzel  NG, Socran-

sky S, Lindhe J. Effect of various chlor-

hexidine regimens on salivary bacteria and 

denvo plaque formation. J Clin Period. 

2003; 30: (10): 919–925. 

2. Brightman  LJ , Terezhalmy OT, Green-

well H, Jacobs M, Enlow. The effects of a 

0.12% chlorhexidine gluconate mouth 

rinse on orthodontic patients aged 11 

through 17 with established gingivitis. Am 

J Orthod Dentofacial Orthop. 1991; 

100(4): 324–329. 

3. Zachisson BU. Cause and prevention of 

injuries to the teeth and supporting struc-

ture during orthodontic treatment . Am J 

Orthod. 1976; 69(3): 285–300. 

4. Mitchell L. Decalcification during ortho-

dontic treatment with fixed appliances: on 

over view. Br J Orthod. 1992; 19: 199–

205. 

5. Hickman J, Millet D. T, Sander L ,Brown 

E , Love J. Powered vs Manual Tooth 

Brushing in fixed appliance patients : A 

short term Randomized clinical trial. An-

gle Orthod.  2002; 72(2): 135– 140. 

6. Atack NE, Sandy JR, Addy M. Periodontal 

and microbiological changes associated 

with the placement of orthodontic appli-

ances A review. J Period. 1996; 67(2): 

78–85.  

7.  Millar RA, Mc Lver JE, Gunsolley JC. 

Effects of  saguinaria extract on plaque 

retention  and gingival health. J Clin Or-

thod. 1988; 22(5): 304–307. 

Al-Sayagh Gh.Dh, Mohammed RJ, Fathi WGh 

 

Al-Sayagh Gh.Dh, Mohammed RJ, Al-Shahery WGh 

 

Al – Rafidain Dent J 
Vol. 13, No1, 2013 
 



 

 168 

8. Yeung  SCM, Howell S, Fahey P. Oral 

hygiene program for orthodontic patients. 

Am J Orthod Dentofac Orthop. 1989; 

96(3): 208–213. 

9. Alexander SA. The effect of fixed and 

functional appliances on enamel decalcifi-

cations in early class II treatment.  Am J 

Orthod Dentofacial Orthop 1993; 103(1): 

45–47. 

10.  Tufekci E, Casagrande ZA, Lindauer SJ, 

Flower CE ,Williams KT. Effectiveness of  

an essential oil mouthrins in improving 

oral health in orthodontic patients. Angle 

Orthod  2008; 78(2): 294–298. 

11.  Santos A. Evidence–based control of 

plaque and gingivitis. J Clin Periodontal 

2003; 30(suppl 5): 13–16. 

12. Addy M, Moran J, Davies RM, BeaK A, 

Lewis A. The effect of single morning and 

evening rinses of chlorhexidine on the de-

velopment of tooth staining and plaque 

accumulation. A blind cross–over trial. J 

Clin Period. 1982; 9(2): 134–140. 

13. Morrow D, Wood DP, Speechley M. 

Clinical effect of subgingival chlorhexi-

dine irrigation on gingivitis in adolescent 

orthodontic patients. Am J Orthod Den-

tofacil Orthop 1992; 101(5): 403–413.  

14. Loẻ H, Silness J. Periodontal disease in 

pregnancy.I. Prevalence and severity. Acta 

Odonto Scand. 1963; 21: 533–551. 

15. Ramfjord SP. Indices for prevalence and 

incidence of periodontal diseases. J Perio-

dontal. 1959; 30:51. 

16. Mitchell L. Decalcification during ortho-

dontic treatment with fixed appliances– an 

over view. Br J Orthod. 1992; 19(3): 199–

205. 

17. Vizitiu Th–C, Ionescu EC. In vitro evalua-

tion of effectiveness in reducing bacterial 

plaque of antimicrobial substances in pa-

tients treated with orthodontic appliances. 

Therapeutics, Pharmacology and clinical 

toxicology. 2011; 15(3): 245– 248. 

18.  Bauroth K, Charles CH, Mankodi SM, 

Simmons K, Zhao Q, Kumar LD. The ef-

ficacy of an essential oil antiseptic mouth 

rinse vs. dental floss in controlling inter-

proximal gingivitis: a comparative study. J 

Am Dent Assoc. 2003; 134(3): 359–365. 

19.  Charles CH, Sharma NC, Galustians HJ, 

Qaqish J, Mc Guire JA, Vincent JW. 

Comparative efficacy of an antiseptic 

mouth rinse and an antiplaque 

∕antigingivitis dentifrice . A six mouth 

clinical trial. J Am Dent Assoc.2001; 

132(5): 670–675. 

20.  Charles CH, Pan PC, Sturdivant L, 

Vincent JW. In vivo antimicrobial activity 

of an essential oil– containing mouth rinse 

on interproximal plaque bacteria. J Clin 

Dent. 2000; 11(4): 94–97. 

21. Derks A, Katsaros C, Frencken JEvan't 

Hof MA, Kuijpers– Jagtman AM. Caries– 

inhibiting effect of preventive measures 

during orthodontic treatment with fixed 

appliances. Caries Res. 2004; 38(5): 413–

420. 

22. Chin MY, Busscher HJ, Evans R, Noar J, 

Pratten J. Early biofilm formation and the 

effects of antimicrobial agents on ortho-

dontic bonding materials in a parallel plate 

flow chamber. Eur J Orthod. 2005; 22(1): 

1–7. 

23. Cortizo MC, Lagares ME, Fernandez M. 

Bacterial biofilms formed in vitro and in 

vivo on orthodontic appliances. Effects of 

antimicrobial agents. Revista CENIC 

Ciencias Biologicas. 2006; 37(3): 159– 

161. 

24. Vierrou AM, Manwell MA, Zamek RI, 

Sachdera RC, Tinanoff N. Control strepto-

coccus mutans with topical fluoride in pa-

tients undergoing orthodontic treatment. J 

Am Dent Assoc. 1986; 113(4): 644– 646. 

25. Petersson LG, Maki Y, Twetman S, 

Edwardsson S. Mutans streptococci in sa-

liva and interdental space after topical ap-

plications of an antibacterial varnish in 

school children. Oral microbial Immunol. 

1991; 6(5): 284– 287.  

26. Calabrich CFC , Barbosa.MC, Simionato 

MRL, Ferrrira  RFA .Evaluation of an an-

timicrobial activity of orthodontic adhe-

sive associated with chlorhexidine–thymol 

varnish in bracket bonding. Dent Press J 

Orthod. 2010; 15(4): 201–206.  

27.  Cleghorn B, Bowden GH. The effect of 

PH on the sensitivity of species of  Lacto-

bacillus to chlorhexidine and the antibiot-

ics minocyclin and spiramycin. J Dent 

Res. 1989; 68(7): 1146–1150. 

28. Nakas E, Vildana D, Alisa T, Enes P, 

Sanja H. Antimicrobial activity of chlor-

hexidine in patients with fixed orthodontic 

appliances. Braz J Oral Sci. 2011; 10(2) 

:79–82. 

29. Gunsolley JC. Clinical efficacy of antimi-

crobial mouth rinses. J Dent. 2010; 38 

Supp I: S 6–10.  

Effectiveness of Chlorhexidine Mouth Rinse in Orthodontic Patients 

 

Al – Rafidain Dent J 
   Vol. 13, No1, 2013  

 



 

 169 

30. Mota SM, Enoki C, Ito IY, Elias AM, 

Matsumoto MA. Streptococcus mutans in 

plaque adjacent to orthodontic brackets 

bonded with resin–modified glass ionomer 

cement or resin–based composite. Braz 

Oral Res. 2008; 22(1): 55–60. 

31.  Oltramari–Navarro PV, Titarelli JM, 

Marsicano JA, Henriques JF, Janson G, 

Lauris JR et al. Effectiveness of 0.50% 

and 0.75% chlorhexidine dentifrice in or-

thodontic patients: a double–blind and 

randomized controlled trial. Am J Orthod 

Dentofacial Orthop. 2009; 136: 651–656. 

32.  Masek I, Mastovic D, Juric H, Mestrovic 

S. Antimicrobial effects of chlorhexidine 

in orthodontic patients ascro. Acta Stoma-

tol Croat . 2008; 42: 41–48. 

33. Sari E, Birinci I. Microbiological evalua-

tion of 0.2% chlorhexidine gluconate 

mouth rinse in orthodontic patients: a ran-

domized–controlled trial. Angle Orthod. 

2007; 77(5): 881–884 .  

34. Eldridge KR, finnie SF, Stephens JA, 

Mauad AM, Munoz CA, Kettering JD. 

Efficacy of an alcohol–free chlorhexi-

dine digluconate mouth rinse as anti-

microbial agent. J Prosthet Dent. 

1998; 80(6): 685–690. 

35. Solis C, Santos A, Nart J, Violant D. 0.2% 

chlorhexidine mouth wash with an anti 

discoloration system versus 0.2% chlor-

hexidine mouth wash: A prospective clini-

cal comparative study. J Period. 2011; 

82(1): 80–85. 

 

 

Al-Sayagh Gh.Dh, Mohammed RJ, Al-Shahery WGh 

 

Al – Rafidain Dent J 
Vol. 13, No1, 2013 
 


