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ABSTRACT 
 

Background: Nickel titanium and spring jet expanders are not compared yet for expansion changes.  
Aim: To compare maxillary expansion changes using Nickel titanium (NiTi) expander and the Spring Jet (SJ) 

expanders. 
Methods: This study comprised 50 patients selected from the Orthodontics Department.  Patient’s age ranged 

from 11 to 14 years of either sex with maxillary bilateral posterior cross bite, mild maxillary arch crowding and 
having maxillary dentition completed from first molar to the opposite molar were selected. The study comprised 
two treatment groups with 25 patients in each group. The group A received treatment with NiTi expander; the 
group B with SJ expander. 
Results: The NiTi appliance widened the palate more and the gain in arch perimeter was more whereas there 

was less molar tipping, extrusion and distalization by the SJ appliance. Both the expanders produced significant 
increase in inter-premolar and inter-canine width.  
Conclusion: Both Nickel Titanium and Spring Jet expanders are equally capable of palatal expansion by relieving 

posterior cross bite.  
Keywords: Spring Jet, NiTi expander, Maxillary Expansion. 

 

INTRODUCTION 
 

Maxillary arch expansion is an accepted method of 
treatment for the transverse correction of skeletal and 
dental discrepancies and to reduce crowding.1 Treatment 
can result in transverse opening of maxilla, correction of 
cross bite, and increase in arch length.2,3  

The rationale of expansion is that opening of 
expansion screw opens midpalatal suture in growing 
children.4 Today various types of expansion appliances are 
being used.5-7 Many clinicians rely on rapid or slow palatal 
expansion appliances to produce maxillary transverse 
change. Rapid palatal expansion is inefficient because of 
the intermittent nature of their force of application and is 
unable to rotate or distalize molars.8,9 Slow expansion has 
been suggested to produce the best physiological 
changes.10,11  

Many expansion appliances have been used and are 
studied.12-15 Many expansion appliances are designed to 
achieve fully controllable mechanics for slow maxillary 
expansion like NiTi expander, and SJ expander.  

The aim of present study was to compare the 
expansion changes in the maxillary arch by using two 
different types of expansion appliances (NiTi expander and 
the SJ expander) by comparing the difference of intermolar, 
interpremolar and intercanine width changes and by 
comparing the three dimensional tooth movements of the 
first maxillary molars.  
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MATERIALS AND METHODS 
 

After taking informed consent and ethics approval, present 
study comprised 50 orthodontic patients selected from the 
Orthodontics Department. Patient’s age ranged from 11 to 
14 years of either sex with maxillary bilateral posterior 
cross bite, mild maxillary arch crowding and having 
maxillary dentition completed from first molar to the 
opposite molar, were selected. None of the patients had 
medical or systemic issues and craniofacial anomalies 
such as cleft lip or palate.  

The study comprised two treatment groups with 25 
patients in each group. The group A received treatment 
with Ni Ti expansion appliances (GAC international, Central 
I slip, New York) as shown in Figure 1; the group B 
received treatment with SJ expansion appliances 
(American Orthodontics, 1714 Cambridge Ave; Sheboygan, 
WI 53082) as shown in Figure 2. Expansion was continued 
till over expansion was achieved and after expansion 
appliance was left in place for 3 months for retention. 
Complete set of diagnostic records including: standardized 
lateral cephalometric radiographs, occlusal radiographs, 
study casts, extra oral and intra oral photographs were 
taken for every patient before and after the expansion. 

Study casts of maxillary arch were marked with 
0.3mm lead pencil at points from which measurements 
were to be taken using vernier caliper (Mitutoyo 
Corporation, Tokyo, Japan). All measurements were read 
to the nearest 0.1mm. Pre and post treatment study casts 
were scanned for the evaluation of maxillary arch widths at 
canine premolar and molar region, arch perimeter and 
molar rotation as shown in Figures 3-5. Lateral 
cephalometric tracings were traced on 0.003 inches thick 
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and 8x10 inches acetate sheet with a 0.3mm lead pencil. 
All the radiographs were traced at the same sitting to 
minimize tracing error. The three dimensional molar 
movement was measured on cephalogram as given below: 
X (Molar distalization): Anteroposterior distance or 
horizontal measurements from PTV to the distal surface of 
the maxillary 1st molar.  
Y (Molar extrusion): Vertical measurement from palatal 
plane to the most prominent bulge on the mesial surface of 
the maxillary 1st molar.  
Z (Molar tipping): Angle between the distal surfaces of 
maxillary 1st molar to Frankfurt horizontal. 
Statistical analysis: The data was analyzed in SPSS 

version 18.0. The arithmetic means, standard deviation, 
standard error of mean and range for all the quantitative 
variables was analyzed. Statistical significance was 
calculated through t- distribution table for comparison.  
 
Figure 1: NiTi Expander 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: SJ Expander 
  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Arch widths measurement 

 
m1 – m2          Intermolar width (From Mesio-palatal cusp tips) 
pm1 – pm2    Inter premolar width (From buccal cusp tips) 
c-1 –c2             Intercanine width (From canine tips) 

Figure 4: Arch perimeter measurement 

 
Sum of the lengths of the segments connecting points from medial 
of first molar to contra lateral mesial of first molar.    
 
Figure 5: Molar rotation measurement 

 
1. Mid Line 
2. Line from mesiobuccal and mesiolingual cusp tips to mid line. 

3. Angle 
 

RESULTS 
 

Table showed the pretreatment and post treatment 
changes of the NiTi group and SJ group, the comparison of 
the expansion changes on dental casts for the values of 
intermolar width, interpremolar width, intercanine width, 
maxillary first molar rotation and arch perimeter, and the 
pretreatment and post treatment changes of the NiTi group 
and SJ group for the molar tipping, extrusion and 
distalization.  
 
Table I: Comparison in both the groups after expansion 

 Groups Mean SD Std. 
error 
mean 

P 
value* 

DIFF-Inter 
molar (mm) 

A 
B 

7.22 
7.03 

1.71 
0.72 

0.44 
0.18 

N.S 

DIFF-Inter 
premolar (mm) 

A 
B 

4.23 
3.10 

0.57 
1.32 

0.14 
0.34 

P<0.001 

DIFF-Inter 
canine (mm) 

A 
B 

1.67 
0.27 

2.01 
0.21 

0.51 
5.54E-02 

P<0.01 

DIFF-Arch 
Perimeter (mm) 

A 
B 

6.48 
2.01 

1.49 
0.42 

0.38 
0.10 

P<0.001 

DIFF 
Distalization(mm) 

A 
B 

2.56 
1.20 

3.27 
1.36 

0.84 
0.35 

N.S 

DIFF-Extrusion 
(mm) 

A 
B 

2.86 
1.60 

0.58 
1.42 

0.15 
0.36 

P<0.001 

DIFF-Molar 
rotation (deg) 

A 
B 

0.11 
6.21 

8.29 
4.08 

2.14 
1.05 

P<0.01 

DIFF-Tipping 
(deg) 

A 
B 

-1.76 
-1.46 

1.82 
3.93 

0.47 
1.01 

N.S 
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DISCUSSION 
 

The aim of present study was to compare the expansion 
changes in the maxillary arch by using two different types 
of expansion appliances (NiTi expander and the SJ 
expander). The mean value of the intermolar width of Ni-Ti 
group in our study was 7.22 ± 1.71 and in SJ was 7.03 ± 
0.72 demonstrating that there was no significant difference. 
Posterior cross bite was corrected in all the patients 
following expansion. Several studies demonstrated that this 
change in intermolar width occurs as a result of suture 
opening, alveolar bone bending, and dental buccal tipping 
of the posterior teeth. The results are in agreement with 
another study using slow maxillary expansion protocol16. 

The mean value of the interpremolar width in the Ni-Ti 
group was 4.23mm±0.57mm and in the SJ group was 
3.10mm±1.32mm showing a significant difference as Ni-Ti 
expander was better as compared to the SJ expander. It is 
correlated to the study of BeGole et al, 1998 who reported 
that the expansion at the first premolars in the maxilla for 
nonextraction cases was up to 4.40mm as a result of 
expansion of the maxilla and the change in the area is 
stable17. The results of the present study also showed that 
the ratio of changes in the intermolar width to the 
interpremolar width was almost same in the two groups. 
Similar results were also reported by Wertz & Dreskin in 
1977 and Cotton in 1978.18,19 

The mean value of inter canine width in Ni-Ti group 
was 1.67mm±2.01mm and in the SJ group was 
0.27mm±0.21mm demonstrating that change in intercanine 
width was more in the Ni-Ti group. The increase in the 
upper intercanine width in both groups was smaller to the 
intermolar width. This is similar to the other studies.20,21 The 
reason may be that the longer treatment time in slow 
maxillary expansion permits perioral muscles to be more 
effective on upper canines.  

The mean value of gain in arch perimeter in Ni-Ti 
group was 6.48mm ± 1.49mm and in the SJ group was 
2.01mm±0.42mm showing that performance of Ni-Ti group 
was better. This may be due to the correlation between 
increase in arch perimeter and increase in interpremolar 
width which is supported by the study of Adkins et al22. 

The mean value of distalization in the Ni-Ti group was 
2.56mm ± 3.27 and in the SJ group was 1.20 ± 1.36 
showing a difference of 1.36mm. This showed that the two 
appliances were not significantly different in distalization of 
the maxillary first molars. These findings are in agreement 
with those observed by Ghoshi & Nanda23. 

The mean value of molar extrusion in the Ni-Ti group 
was 2.86mm ± 0.58 and in SJ group was 1.60mm±1.42 
showing a significant difference of 1.26mm with more 
extrusion in the Ni-Ti group. These results are in consistent 
to the studies by Haas 1965, Proffit 1986, Ladner & Muhl 
1995, and Karaman et al 200224-27.  
The mean value of molar tip was -1.76º ± 1.8 in the Ni-Ti 
group and 1.46º ± 3.93 in the SJ group showing a 
statistically insignificant difference of -0.30º. This showed 
that SJ group showed less tipping. The reason for the less 
tipping of molars in the SJ group was may be due to its 
design in which line of force passed close to the center of 
resistance of the maxillary teeth.  

The mean value of the molar rotation was 0.06º ± 4.74º in 
the Ni-Ti group and the in the SJ group was 3.55º ± 2.33º 
indicating that although both the appliances were capable 
of showing molar rotation but the value of molar rotation 
was more in the SJ group thus it has more capability of 
mesiobuccal rotation thus correcting the mesiolingually 
tilted molars. The results of our study are in consistent with 
the study by Ciambotti in 2001.28 
Thus the result of the present study showed that Both 
Nickel Titanium and Spring Jet expanders are equally 
capable of palatal expansion. However, there are certain 
limitations of this study such as preliminary nature of the 
research, the data presented from cephalometric 
radiograph is very difficult to generate (due to landmark 
identification problems and chances of intra observed 
variability), and 2-D nature of study. Further large scale 
studies using CBCT methods are suggested.   
 

CONCLUSION 
 

Both Nickel Titanium and Spring Jet expanders are equally 
capable of palatal expansion and relieving posterior cross 
bite. 
Both appliances produced significant increase in premolar 
and canine widths.  
The Ni-Ti appliance widened the palate more and the gain 
in arch perimeter was more whereas there was less molar 
tipping, extrusion and molar distalization by the SJ 
appliance. 
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