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Abstract   
Introduction: Oral hygiene mantainenece is paramount alongside Orthodontic treatment. In Pakistan, 

oral hygiene awareness is inadequate and measures must be taken to improve it for decreasing the load 
on tertiary care facilities. Hence the aim of the present study was to determine oral hygiene status of 
orthodontic patients requiring hyrax expander as part of their treatment reporting to Orthodontics 
Department, Khyber College of Dentistry, Peshawar. 

Material and Methods: The study was conducted on 30 patients (14 males and 16 females) of age 

ranging between 8 and 14 years. Simplified oral hygiene index (OHI-s) by Green and Vermilion11was 
used to calculate plaque values before insertion of hyrax, after one month of insertion and after three 
months of insertion of hyrax expander. Six index teeth were selected that included four posterior teeth 
and two anterior teeth. Buccal surface of maxillary first permanent molars, maxillary right central incisor, 
mandibular left central incisor and lingual surface of mandibular first permanent molars was examined 
for the presence of plaque. Data were analyzed using SPSS version 20.0.  

Results: Sample included 30 patients (11.9+1.37 years). Mean score of OHI-s increased as treatment 
progressed with eventual adverse effects on periodontal health. The changes in the mean OHI-s score 
between the study months changed statistically significantly (p<0.05) that showed significant change in 
the oral hygiene of patients after one month of hyrax insertion. Difference between male and female OHI-
S score was insignificant with P>0.05.  

Conclusions: Oral hygiene of patients undergoing orthodontic treatment with hyrax expander 
deteriorates with time and measures must be taken to take this effect in account when planning this kind 
of treatment. 
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Introduction 

ral hygiene maintenance is very 
important for successful orthodontic 

treatment. Orthodontic appliances facilitate 
accumulation of plaque and make it difficult 
to clean teeth. This causes oral health 
problems like periodontal disease, caries, 
halitosis, staining of teeth and calculus 
formation.1 Orthodontic appliances used for 

orthodontic treatment stay in mouth from 18 
to 30 months and plaque accumulation in the 
subgingival bands and brackets can lead to 
gingival hypertrophy, bleeding and other 
periodontal problems.2,3 The orthodontic 
appliances change the oral environment and 
increase the concentration of acid-producing 
bacteria which is a common cause of 
hyperplastic gingivitis.4 Therefore patients 
undergoing active orthodontic treatment 
must follow a rigid oral hygiene protocol to 
prevent such lesions.5 

Rapid maxillary expansion is an effective 
orthopedic procedure used to correct a 
constricted maxilla, transverse deficiencies 
and posterior crossbite in growing patients. 
Rapid maxillary expansion can be tissue 
borne (Haas type expansion) or tooth borne 
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(Hyrax type expansion).6,7 Hyrax is preferred 
by most orthodontists as it is more hygienic 
than Haas.8-10 The purpose of this study was 
to assess the impact of wearing a hyrax 
expander on oral hygiene. The detrimental 
effect of poor oral hygiene on periodontal 
tissues is well known to Orthodontics. 
Expansion with hyrax carries a risk of 
gingival recession as a result of moving teeth 
outside the envelope of alveolar bone. Any 
positive association found between hyrax 
wear and poor oral hygiene would mean that 
the orthodontist should be extra vigilant and 
should reinforce oral hygiene maintenance 
with extra vigor. Hence the objective of this 
study was to determine association between 
oral hygiene status of orthodontic patients 
wearing hyrax expanders  
 

Material and Methods 
The study was conducted on 30 patients (14 
males and 16 females) of age ranging between 
8 and 14 years. The sample was selected from 
Orthodontic Department, Khyber College of 
Dentistry, Peshawar. The patients and their 
parents were informed about the purpose and 
procedure of the study and consent was 
sought. Healthy patients without any 
systemic disease, having permanent dentition 
with the exception of second and third molars 
requiring rapid maxillary expansion were 
included in the study.  
Simplified oral hygiene index (OHI-s) by 
Green and Vermilion11 was used to calculate 
plaque values before insertion of hyrax, after 
one month of insertion and after three months 
of insertion of the expander. Six index teeth 
were selected that included four posterior 
teeth and two anterior teeth. Buccal surface of 
maxillary first permanent molars, maxillary 
right central incisor, mandibular left central 
incisor and lingual surface of mandibular first 
permanent molars was examined for the 
presence of plaque. Presence of orthodontic 
bands on the teeth disturbs evaluation of 
plaque values as described in OHI-s index, 
therefore plaque values were determined in 

dichotomies (positive presence of plaque on 
tooth surface was marked as 1 and negative 
as 0). OHI-s index was calculated as total 
score divided by number 6. The mean, 
standard deviation and range were computed 
using SPSS version 20. Paired t-test was used 
for comparison. 
 

Results 
The mean age of 30 patients was 11.9+1.37 
years with a range from 8 to 14 years. The 
mean age of males was 12.07+1.38 years with 
a range from 10 to 14 years and that of 
females was 11.75+1.39 with a range from 8 to 
13 years. The gender distribution showed that 
14 (46.6%) were males and 16 (53.3%) were 
female patients. Mean OHI-s score at baseline, 
at one month and third month during hyrax 
treatment with standard deviations and range 
were calculated (Table 1). The results showed 
that OHI-s index scores increased with time 
potentially meaning that periodontal health 
worsened as the treatment progressed. This 
could have severe adverse effects on 
periodontal health. Mean value of OHI-s at 
baseline was 2.0, at one month interval was 
3.2 and at third month was 3.6 (Table I). All 
the patients were given standardized oral 
hygiene instructions and were reinforced on 
each visit.  
The oral hygiene status was evaluated on 
monthly basis (Table II). The changes in the 
mean OHI-s score of the first month to 
baseline was statistically significant at p < 
0.05 which showed significant increase in 
simplified oral hygiene index score after one 
month of hyrax insertion. Month wise 
comparison was made for OHI-s at baseline 
and third month for all the groups (Table III). 
The changes in the mean OHI-s score of the 
third month to baseline was significant at 
p<0.05 which showed significant increase in 
simplified oral hygiene index score after third 
month of hyrax insertion. Table IV shows the 
mean and standard deviation for male and 
female groups. The mean for male group is 
2.8 and the mean for female group is 3.1. The 
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difference between male and female OHI-S 
score was found to be insignificant with P 
value > 0.05 (Table V). These results show 
that oral hygiene of patients undergoing 
orthodontic treatment with hyrax expander 
deteriorates and plaque retention increases as 
the treatment continues with time. 
 

Table I: Descriptive statistics of OHI-s score 

statistics t0 t1 t3
* 

Mean 2.00 3.26 3.63 

N 30 30 30 

Std. 
Deviation 

1.231 1.25 1.245 

Range 4.00 6.00 5.00 

Minimum .00 .00 1.00 

Maximum 4.00 6.00 6.00 

*t0, baseline ;t1, after  one month; t3,  after three 
months 
 

Table II : Comparison of OHI-s score before 
and after one month 
 Paired Differences t df Sig. 

(2-
tail
ed)* 

Mea
n 

SD Std. 
Erro

r 
Mea

n 

95% CI 
Lower 
Upper 

Pa
ir 
1 

t1 
- 
t0 

1.26 1.17 .21 .82 1.7 5.9
1 

29 .00 

*Paired Samples Test 
 

Table III: Comparison of OHI-s score before 
and after three month 

 Paired Differences t df Sig. (2-
tailed) Mean SD Std. 

Error 
Mean 

95% Confidence 
Interval of the 

Difference 

Lower Upper 

 t3 
- 
t0 

1.63 .99 .18 1.26 2.0 8.95 29 .000 

 
Table IV: Gender Wise OHI-score 

Gender 
N Mean Std. 

Deviation 
Std. 

Error 
Mean 

 

Male 14 2.8095 1.21046 .32351 

Female 16 3.1042 .98672 .24668 

 
Table V:  Gender wise comparison of OHI-s 

using Independent Sample t Test 
Levene's 
Test for 
Equality 

of 
Variance

s 

t-test for Equality of Means 

F Si
g. 

t* Df Sig. 
(2-
tail
ed) 

Mean 
Differ
ence 

Std. 
Error 

Differen
ce 

95% CI 

Low
er 

Upp
er 

1.03 .31 -.73 28 .46 -.29 .40 -1.11 .52 

*Independent Sample t Test 

Discussion 
Poor oral hygiene during orthodontic 
treatment can be due to lack of knowledge or 
lack of interest of the patient. Many a times, 
patients are not given proper instructions, or 
they are unable to follow the given 
instructions. Patients must be motivated to 
understand the instructions properly and 
maintain oral health. Patient's knowledge 
about the gingival health should also be 
assessed.12 
The treatment with fixed appliances is 
increasing nowadays. Sometimes orthodontic 
treatments are carried out to improve oral 
hygiene and reduce plaque retention when 
tooth movements may relieve crowding. On 
the other hand, orthodontic treatment can 
also increase the plaque retention and thus 
can have an adverse effect on oral hygiene. 
Hyrax is banded to the maxillary first molars 
and first premolars which may hinder oral 
hygiene.13 For these patients preventive 
measures are necessary and orthodontists 
promote proper oral hygiene in their patients. 
Increase of motivation among orthodontic 
patients regarding sustainable oral hygiene 
regime might result in better oral health 
outcomes and prevent complications. Because 
of the increasing number of patients in need 
of orthodontic appliances, this is important 
and useful not only for Orthodontists, but 
General Dentists or Periodontists as well.14 
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Literature also confirms that there is increase 
of plaque accumulation during orthodontic 
treatment and places further emphasis on the 
fact that patients must have good oral 
hygiene maintenance throughout treatment.15-

17 It has also been suggested that 
accumulation of plaque is greater in patients 
undertaking orthodontic treatment with fixed 
appliances when compared with removable 
appliances but evidence to support this 
statement was weak.18 
The present study proved that hyrax 
treatment increased the risk of having poor 
oral hygiene status. This finding is in 
agreement with the available literature.19 It 
was concluded that oral hygiene of children 
who used orthodontic appliances was 
effected than those who never used 
orthodontic appliances. Plaque index and 
gingival index was assessed in another 
experimental study,20 3 months after 
orthodontic treatment was commenced. 
Similar results were found. Contrary to the 
results of the present study, Ajayi et al 
revealed a satisfactory oral hygiene status 
among orthodontic patients, where oral 
hygiene status of 43 orthodontic patients was 
assessed. 27 patients exhibited good oral 
hygiene, 16 had fair oral hygiene while none 
had poor oral hygiene.21 These results 
contradict the results of the study and this 
might be due to difference in education level, 
assessment method or follow up 
methodology. 

Conclusions 
Besides the benefits of Orthodontic treatment 
with hyrax expander like crossbite correction, 
reducing overcrowding and improving 
breathing, there are some risks associated 
with it and effect on oral hygiene is one of 
them. Orthodontists should reinforce oral 
hygiene measures in patients undergoing 
treatment with hyrax. Hopefully better 
outcomes can be achieved through patient 
awareness and education in this respect. 

References 
1. Han LJ, Abdullah AAA, Yahya NA. Oral hygiene 

practices among fixed orthodontic patients in a 
university dental setting. Int J Oral Dent Health 
2016;2(2):027 

2. Zotti F, Dalessandri D, Salgarello S, Piancino M, 
Bonetti S, Visconti L, Paganelli C. Usefulness of an 
app in improving oral hygiene compliance in 
adolescent orthodontic patients. Angle Orthod 
2016;86:101-7 

3. Gupta A, Singh K. Assessment of oral health 
problems in patients receiving orthodontic 
treatment. Dent 2015;5(2):280 

4. Baheti MJ, Toshniwal NG, Bagrecha SD. Oral health 
in orthodontic treatment: preventive and 
innovative approach. J Dentofacial Sci 2014;3(3):39-
46 

5. Cantekin K, Celikoglu M, KaradasM, Yildirim H, 
Erdem A. Effects of Orthodontic treatment with 
fixed appliances on oral health status: a 
comprehensive study. J Dental Sci 2011;6:235-8 

6. Kumar SA, Gurunathan D, Muruganandh AM, 
Sharma S. Rapid maxillary expansion: a unique 
treatment modality in dentistry. J Clin Diagn Res 
2011;5(4):906-11 

7. Franchi L, Baccetti T, Lione R, Fanucci E, Cozza P. 
Modifications of mid-palatal sutural density 
induced by rapid maxillary expansion: a low-dose 
computed-tomography evaluation. Am J Orthod 
Dentofacial Orthop 2010;137(4):486-8 

8. Arash V, Sobouti F, Haghanifar S, Dabbaghian I, 
Bijani A, Alizadeh-Navaei R. Dento-skeletal effect 
induced by hyrax screw used in maxillary molar 
distalization: before-after study in class II patients. 
Iran J Orthod 2014;9(3):e3746 

9. Weissheimer A, De Menezes LM, Mezomo M, Dias 
DM, Santayana De Lima EM, Deon Rizzatto SM. 
Immediate effects of rapid maxillary expansion 
with Haas type and Hyrax type expanders: a 
randomized clinical trial. Am J Orthod Dentofacial 
Orthop 2011;140(3):366-76 

10. Araugio RM, Landre J, Silva Dde L, Pacheco W, 
Pithon MM, Oliveira DD. Influence of the 
expansion screw height on the dental effects of the 
hyrax expander: a study with finite elements. Am J 
Orthod Dentofacial Orthop 2013;143(2):221-7 

11. Greene JC, Vermillion JR. The simplified oral 
hygiene index. J Am Dent Assoc 1964;68:7-13 

12. Kumar P, Aggarwal P, Sethi S, Sikka G. Influence of 
fixed orthodontic appliances on periodontal status 
in young adults. J Dental Herald 2014;1(3):23-7 

13. Lamparski DG, Rinchuse DJ, Close JM, Sciote JJ. 
Comparison of skeletal and dental changes between 
2-point and 4-point rapid palatal expanders. Am J 
Orthod Dentofacial Orthop 2003;123(3):321-8. 

14. Baheti MJ, Toshniwal NG, Bagrecha SD. Oral health 
in orthodontic treatment: preventive and 
innovative approach. J Dent Facial Sci2014;3(3):39-
46. 



POJ 2016:8(2) 80-84  

84 

15. Boke F, Gazioglu C, Akkaya S, Akkaya M. 
Relationship between orthodontic treatment and 
gingival health: a retrospective study. Eur J Dent 
2014;8(3):373-80 

16. Atassi F, Awartani F. Oral hygiene status among 
orthodontic patients. J Contemp Dent Pract 
2010;11(4):25-32 

17. Pejda S, Juric H, Repic D, Jokic D, Medvedec I, 
Sudarevic K. Oral health changes during early 
phase of orthodontic treatment. Oral Hyg Health 
2013;1(2):110 

18. Gorbunkova A, Pagni G, Brizhak A, Farronato G, 
Rasperini G. Impact of orthodontic treatment on 
periodontal tissues: a narrative review of 
multidisciplinary literature. Int J Dent 2016;19:16- 

9 
19. Krupinska-Nanys M, Zarzecha J. An assessment of 

oral hygiene in 7-14-years-old children undergoing 
orthodontic treatment. J Int Oral Health 2015;7(1):6-
11 

20. Sargolzaie N, Amel-Jamedar S, Mokhtari MR, Arab 
HR, Piroozi S. Evaluation of sub-gingival dental 
plaque microbiota changes in fixed orthodontic 
patients with syber green real time PCR. J Dent 
Mater Tech 2014;3(3):123-7 

21. Ajayi EO, Azodo CC. Oral hygiene status among 
orthodontic patients attending university  of Benin 
Teaching Hospital, Benin city, Nigeria. J Dent 
Health Oral Disord Ther 2014;1(4):23 

 


