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Abstract---The posterior cross bite ranges between 10% and 15%. 

Hence we aim to compare different hyrax expanders for rapid palatial 

expansion in adolescents with posterior cross-bite. We compared 30 

adolescents aged 11 to 16 years, with posterior crossbite, equally 

divided to groups, Mini Hyrax group and Hyrax group. Dental effects, 

Impact on quality of life was assessed with the OHIP-14 questionnaire, 
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VAS were compared. We observed that no significant differences in 

dentoalveolar effects, OHIP-14, pain perception between groups. 

Considering intra-group comparison, the reduction in pain perception 

among adolescents in the Mini Hyrax group was gradual. Among 

adolescents in the Hyrax group, a statistically significant reduction 
between 48 and 72 h was observed. We can conclude that there was 

no significant difference in dental effects, impact on quality of life and 

pain perception between adolescents wearing Mini Hyrax and Hyrax 

expanders in rapid palatal expansion. 

 

Keywords---posterior cross-bite, hyrax expanders, adolescents. 
 

 

Introduction  

 

The posterior cross bite ranges between 10% and 15%. Haas-type and Hyrax are 
the most widely used to treat the posterior cross bite. Both expanders produce 

similar dentoskeletal effects [1-3], but therapy with Hyrax has less irritation on 

the palate. However in the rapid palatal expansion (RPE) with these bonded 

expanders Patients may feel the limitations in functions [4]. To overcome this 

drawback a 2-point palatal expander using Hyrax jackscrew with two arms (two 

mesial arms cut-off) and anchorage only in the first permanent molars was 
announced as an alternative to Hyrax for the treatment of individuals in mixed 

dentition and in the early phase of permanent dentition [5]. Though effective in 

encouraging the expansion of the upper arch and alveolar process in addition to 

the opening of the medial palatine suture [6]. However less stable results at the 

initial phase of the expansion treatment when associated with Hyrax were seen in 
this [6]. Later a two-arm Hyrax, with upgrading of the dental anchorage including 

anterior extension of the arms bilaterally and contour of the palatal surfaces of 

the premolars was made [4,7]. The two-arm Hyrax provokes less speech 

impairment than the four-arm Hyrax during RPE. Till now very few studies are 

done to compare dental effects of treatment with Mini Hyrax and treatment with 

Hyrax and/or Haas expanders has been found in the literature. Hence we aim to 
compare different hyrax expanders for rapid palatial expansion in adolescents 

with posterior cross-bite.  

 

Material and Methods 
 

We conducted a prospective observational study. After obtaining the Approval of 

the Research Ethics Committee and the consent from the patients we included 30 

patients. They were divided as two groups 15 in each, Mini Hyrax and Hyrax. We 

considered adolescents with permanent dentition with transverse maxillary 

deficiency and uni- or bilateral posterior cross-bite. We excluded those patients 

with any medical condition or above 19 years.  The placement of the appliances 
were done as per the protocol. Pretreatment and the post treatment after 

retention period, Intraoral scans were performed and compared later for the 

primary outcome was transverse linear measurement of the first molars. The 

secondary outcomes were transverse linear measurement of the first and second 

premolars; rotation of the first and second premolars, and first molars; 
buccolingual inclination of the first and second premolars, and first molars. The 
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OHIP-14 has 14 questions distributed across seven domains: functional 

limitation, physical discomfort, psychological discomfort, physical dis- ability, 

psychological disability, social disability, and handicap. The scores for each 

domain and the total score were evaluated. A higher score indicates a more 
negative perception of the individual with respect his/her quality of life. VAS was 

used to measure the pain. Descriptive statistics of the scores thus obtained were 
compared keeping p<0.05 as significant.   

 

Results 
 

We observed that among the groups there was no significant difference between 

the groups for the age, sex, or the type of the severity. (Table 1). When both the 

Mini Hyrax, and the Hyrax number of activations, values of transverse distances 

in the inter first premolars, inter seconds premolars, inter-first molars. Both 

expanders promoted a significant increase in transverse distances between the 

first premolars, between the second premolars and between the first upper molars 
(Table 2). When the dental effects of the two expanders were compared, no 

differences between groups, except for the buccolingual inclination of tooth 25 
was seen (p = 0.047).  The comparison between Mini Hyrax and Hyrax groups 

with respect to the OHIP-14 scores at T0 showed a significant difference only in 
the psychological disability domain (p = 0.012). For the other domains and the 

OHIP-14 total score, no difference was observed (p > 0.05) (Table 3).  

 

The intra-group comparisons revealed that the OHIP-14 scores across time among 

Mini Hyrax wearers were similar to those of the Hyrax wearers. In both groups, 

the functional limitation scores and the physical discomfort scores were 

significantly higher in T1 than in T0, indicating a worsening of these two domains 
within the 14 days after the place- ment of expanders (p < 0.016). In both groups, 

the handicap scores were significantly higher in T0 than in T2, indicating an 
improvement of this domain 6 months after the placement of expanders (p < 

0.016). In both groups, the social disability scores and the total scores were 

significantly higher in T1 than in T2, indicating an improvement 6 months after 
the activation of the expander (p < 0.016). The inter-group comparisons 

demonstrated no difference between groups with respect to the OHIP-14 scores at 
T1 and OHIP-14 scores at T2, controlling for the scores at T0 (p > 0.05). (Table 4.) 

The highest scores related to the perception of pain during the activation phase of 

the devices were found in 24 h and from this point forward, there was a reduction 

in scores up to 7 days for both expander wearers. The pain reduction in the Mini 

Hyrax group was gradual over the four times, while in the Hyrax group, there was 

a significant reduction between 48 h and 72 h. Considering the inter-group 

comparison for each of the four observation times, no statistical difference was 
observed (Table 5). 
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Table 1 

Distribution of adolescents regarding sex, posterior crossbite, and angle 

classification 

 

 
 

Table 2 

Comparison of the changes during treatment (T2–T0) between the two groups 
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Table 3 

Comparison of OHIP scores at T0 between Mini Hyrax wearers and Hyrax wearers 

 

 
 

Table 4 

Intragroup and intergroup comparison of the 7 dimensions and the total score of 

the OHIP-14 
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Table 5 

Intragroup and intergroup comparison of the pain perception using the visual 

analogical scale (VAS) 

 

 
 

Discussion 

 

In our study the wearing of both expanders increased the transverse distances of 

premolars and molars, varying from 5.93 to 6.55 mm, similar to what has been 
reported elsewhere. The tooth rotation varied from − 1.05o to 1.77o, without a 

specific direction for each type of expander and without a statistically significant 

difference between them, as reported in another study [7,8], in which tooth 

rotation was minimal and did not aggravate any relevant clinical disadvantages. 

There was an increase in the buccal inclination of pre- molars, from 9.25o to 
12.17o, and of molars, from 1.53o to 2.79o. Herein, the magnitude of the increase 

in the buccal inclination of premolars was greater than the findings of the 

literature [4, 9]. The difference between premolars and molars is probably justified 

by the greater proximity of the jackscrew to the molars' center of resistance. The 

only statistically significant difference between individuals wearing Hyrax and 

Mini Hyrax was for the upper left second premolar. However, the mean difference 
was only 2.70o, with no relevant clinical significance. 

 

Several studies have used the palatal rugaes as reference structures in model 

superimpositions for assessing changes in tooth position resulting from growth 

and  aging as well as orthodontic treatment [10,11]. In our study we showed that 
the impact on QOL across time among Mini Hyrax wearers was very much alike to 

that of the Hyrax wearers. The worsening of function and discomfort 14 days after 

the bonding of the expander may be elucidated by the placement of the 

orthodontic device itself and the activation of screw and forces applied for the 

expansion. The improvement in handicap, social disability and the overall quality 

of life 6 months after treatment onset may be due to the recognition of the 
adolescent that he/she is on the way towards malocclusion treatment and the 

wearing of an orthodontic device is perceived as a normal circumstance over the 

course of treatment.  

 

The absence of differences in the impact on quality of life between the wearers of 
both orthodontic expanders (inter-group comparison) may be related to the 

vertical position of the expander jackscrew. The small size of Mini Hyrax, initially 

considered an advantage, may also represent a limitation, if the jackscrew is 

placed too far from the palatal vault, since there is less area of contact between 
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the device and the tongue. In our study, the vertical position of the jackscrew was 

close to the resistance center of the first molars. The reduction in pain perception 

between the observation times was subtle and only between 24 h and 7 days, a 

significant difference was observed. On the other hand, pain perception among 
Hyrax wearers reduced significantly  between 48 h and 72 h during the activation  

of the expander. This information may be supportive for the clinician during the 

counseling of patients wearing Mini Hyrax or Hyrax regarding pain and 

discomfort. The limitation of our study was no long term follow up and the 

number of the participants.   

 
Conclusions 
 

We can conclude that there were no significant differences regarding dental effects 

during RPE, quality of life, pain perception between adolescents Mini Hyrax 

wearers and Hyrax wearers.  
 

References 
 

1. Chen G, Chen S, Zhang XY, Jiang RP, Liu Y, Shi FH, et al. Stable region for 

maxillary dental cast superimposition in adults, studied with the aid of stable 

miniscrews. Orthod Craniofac Res. 2011;14(2):70–9.  
2. Kim HK, Moon S, Lee SJ, Park YS. Three-dimensional biometric study of 

palatine rugae in children with a mixed-model analysis: a 9-year longitudinal 

study. Am J Orthod Dentofacial Orthop. 2012;141(5):590–7.  

3. Abdi AH, Nouri M. Registration of serial maxillary models via the weighted 

rugae superimposition method. Orthod Craniofac Res. 2017;20(2):79–84. 
4. Garib D, Miranda F, Yatabe MS, Lauris JRP, Massaro C, McNamara JA Jr, et 

al. Superimposition of maxillary digital models using the palatal rugae: does 

ageing affect the reliability? Orthod Craniofal Res. 2019;22(3):183–93. 

5. Jang I, Tanaka M, Koga Y, Iijima S, Yozgatian J, Bk C, et al. A novel method 

for the assessment of three-dimensional tooth movement during orthodontic 

treatment. Angle Orthod. 2009;79(3):447–53.  
6. Damstra J, Mistry D, Cruz C, Ren Y. Antero-posterior and transverse changes 

in the positions of palatal rugae after rapid maxillary expansion. Eur J 

Orthod. 2009;31(3):327–32. 

7. Saadeh M, Macari A, Haddad R, Ghafari J. Instability of palatal rugae 

following rapid maxillary expansion. Eur J Orthod. 2017;39(5):474–81. 
8. Christou P, Kiliaridis S. Vertical growth-related changes in the positions of 

palatal rugae and maxillary incisors. Am J Orthod Dentofacial Orthop. 2008; 

133(1):81–6. 

9. Jafari A, Shetty KS, Kumar MK. Study of stress distribution anddisplacement 

of various craniofacial structures following application of transverse 

orthopaedic forces-a three-dimensional FEM study. AngleOrthod. 
2003;73(1):12–20.  

10. Alghamdi MA, Farsi NJ, Hassan AH. Comparison of oral health-related 

quality of life of patients treated by palatal expanders with patients treated by 

fixed orthodontic appliances. Patient Prefer Adherence. 2017;11:699–705. 

11. Araugio EMS, Landre J Jr, Silva ALA, 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. 



         6508 

2013;143(2):221–7. 

12. Fernandes LC, Vitral RWF, Noritomi PY, Schmitberger CA, Campos MJS. 

Influence of the hyrax expander screw position on stress distribution in the 

maxilla: a study with finite elements. Am J Orthod Dentofacial Orthop. 2019; 

155(1):80–7.  


