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ABS TRACT Objective: This study aimed to compare the skeletal and 
dentoalveolar effects of the expansion force created by the semi-rapid 
and rapid activation protocols. Material and Methods: The study com-
prised 54 patients (26 female and 28 male) with transverse maxillary in-
sufficiency. Of these patients, 22 were treated with semi-rapid 
maxillary expansion (SRME) and 32 with rapid maxillary expansion 
(RME). The SRME group consisted of 6 prepubertal, 8 pubertal, and 8 
postpubertal patients, and the RME group consisted of 11 prepubertal, 
11 pubertal, and 10 postpubertal patients. Treatment effects with both 
protocols were evaluated with 11 different measurements on pos-
teroanterior cephalograms and plaster models taken before treatment 
and after a retention period of 3 months. Kruskal-Wallis analysis was 
used for comparisons between different maturation periods. Indepen-
dent sample t-test and Mann-Whitney U test with Bonferroni correction 
were used for pairwise comparisons between two different activation 
protocols. Results: The increases in nasal and dental widths in the 
SRME group were found to be higher than in the RME group in the 
prepubertal patient group (p<0.05). There was no significant difference 
between the SRME and RME groups in pubertal and postpubertal 
groups (p>0.05). No statistically significant difference was found 
among prepubertal, pubertal, and postpubertal groups for all skeletal 
and dental measurements (p>0.05). Conclusion: The current study rep-
resented some evidence that the SRME activation protocol might cause 
less tissue resistance than the conventional RME. The efficiency of 
maxillary expansion therapy is similar in prepubertal, pubertal, and 
postpubertal patients in whom sutural resistance is resolved. 
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ÖZET Amaç: Bu çalışmanın amacı, yarı hızlı ve hızlı aktivasyon pro-
tokollerinin oluşturduğu genişleme kuvvetinin iskeletsel ve dentoal-
veolar etkilerini karşılaştırmaktır. Gereç ve Yöntemler: Çalışmaya 
transversal maksiller yetersizliği olan 54 hasta (26 kadın ve 28 erkek) 
dâhil edildi. Bu hastalardan 22’si yarı hızlı üst çene genişletmesi [semi-
rapid maxillary expansion (SRME)] ve 32’si hızlı üst çene genişletmesi 
[rapid maxillary expansion (RME)] ile tedavi edilmişti. SRME grubu 6 
prepubertal, 8 pubertal ve 8 postpubertal hastadan ve RME grubu 11 
prepubertal, 11 pubertal ve 10 postpubertal hastadan oluşuyordu. Her 
iki protokolün de tedavi etkileri, tedaviden önce ve ortalama 3 aylık re-
tansiyon döneminden sonra her hastadan alınan posteroanterior sefa-
logramlar ve alçı modelleri üzerinde 11 farklı ölçümle değerlendirildi. 
Farklı maturasyon dönemleri arasındaki karşılaştırmalar için Kruskal-
Wallis analizi kullanıldı. İki farklı aktivasyon protokolü arasında ikili 
karşılaştırmalar için bağımsız örnek t-testi ve Bonferroni düzeltmeli 
Mann-Whitney U testi kullanıldı. Bulgular: Prepubertal hasta gru-
bunda, SRME grubundaki nazal ve dental genişlik artışları RME gru-
buna göre daha yüksek bulundu (p<0,05). Pubertal ve postpubertal 
gruplarda SRME ve RME grupları arasında anlamlı fark yoktu 
(p>0,05). Tüm iskeletsel ve dental ölçümler için prepubertal, pubertal 
ve postpubertal gruplar arasında istatistiksel olarak anlamlı bir fark bu-
lunmadı (p>0,05). Sonuç: Mevcut çalışma, SRME aktivasyon proto-
kolünün geleneksel RME’den daha az doku direncine neden 
olabileceğine dair bazı kanıtlar sundu. Sütüral direncin çözüldüğü pre-
pubertal, pubertal ve postpubertal hastalarda maksiller genişletme te-
davisinin etkinliği benzerdir. 
 
Anah tar Ke li me ler: Ortopedi; dentofasiyal deformiteler;  

                palatal genişletme tekniği
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Vertical, sagittal, and transversal orthodontic 
anomalies can be seen in the dentofacial complex. 
One of the most common anomalies seen in the 
transversal direction is posterior crossbite.1 When 
posterior crossbite is associated with a narrow apical-
basal bone, the treatment includes rapid maxillary ex-
pansion (RME). In RME applications, it is aimed to 
separate the median palatal suture and expand the 
maxillary base. Surgically-assisted RME is indicated 
due to the increase in ossification in the mid-palatal 
and circummaxillary sutures in adults, while the 
forces applied with screw activation can provide sep-
aration in the median palatal suture in children and 
adolescents.  

In the literature, there are various designs of 
RME appliances (tooth-borne, tooth-tissue borne, 
tooth-bone borne, or bone borne) and screw activa-
tion protocols applied with them. However, there is 
no consensus on the optimal force or optimal screw 
activation protocol to be applied.2 Although many re-
searchers prefer 2 quarter turns of activation per day 
(2QD), some researchers suggest a slower semi-rapid 
maxillary expansion (SRME) to produce less tissue 
resistance and minimalize residual stress for a stable 
outcome.3-8 Although a limited number of studies 
comparing activation protocols have tried to shed 
light on this issue, the evidence is still unclear that 
which rate of activation causes greater skeletal ex-
pansion and less dental tipping and therefore benefits 
patients the most.2 

The primary aim of this retrospective study was 
to compare the dental and skeletal outcomes of con-
ventional RME with a constant protocol of 2QD and 
SRME with a decreasing activation protocol. And the 
secondary aim was to compare the treatment out-
comes among prepubertal, pubertal, and postpuber-
tal patients. 

 MATERIAL AND METHODS  
Ethical approval was obtained from the local ethics 
Committee of Tokat Gaziosmanpaşa University 
(date: 27.08.2020, no: 20-KAEK-227). The study 
was conducted as per the principles of the Helsinki 
Declaration. Routinely obtained written consent 
forms before starting the treatment which included 

the use of patients’ records in scientific studies were 
checked. 

The archives of the Tokat Gaziosmanpaşa and 
Erciyes Universities were scanned for SRME or 
RME applied patients with an acrylic cap-splint ap-
pliance (Figure 1) between the years 2015-2021. Ex-
clusion criteria were as follows: 

 Having missing teeth in the upper arch, except 
third molars  

 Applied additional fixed and/or removable or-
thodontic mechanics during the expansion and reten-
tion period (like vertical chin cap or posterior cross 
elastics)  

 Having any dentofacial anomaly 

 Interrupted treatment because of mucosal ul-
ceration or severe pain after activation of the expan-
sion screw 

The patients were classified according to cervi-
cal vertebral maturation stages (CVMS) and then di-
vided into three groups as prepubertal (CVMS1- 
CVMS2), pubertal (CVMS3-CVMS4), and postpu-
bertal (CVMS5-CVMS6). Then, a second classifica-
tion was done according to activation protocols (rapid 
or semi-rapid expansion). The distribution of the pa-
tients according to their developmental stages and ac-
tivation protocols is given in Table 1. 

Two different activation protocols were applied 
to the patients. In the RME group, a constant 2QD 
activation was applied during the entire expansion pe-
riod. In the SRME group the semi-rapid activation 
protocol was applied as 2QD for the first 3 days, 1 
quarter turn per day for the next 4 days, and 1 quar-
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FIGURE 1: Acrylic cap-splint maxillary expansion appliance.
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ter-turn per 2 days (1 day activated, 1 day waited) for 
the following days. When the expansion screws in 
both groups are turned 1 quarter turn, they provide 
0.2 mm activation. The total number of screw acti-
vations applied according to the needs of the patients 
were recorded in the patient files. When the adequate 
maxillary expansion was achieved (upper molar pala-
tine cusp to the level of lower molar central fossa), 
the expansion screw was fixed with a light-cured 
composite or ligature wire. During the three-month 
retention period, the expansion appliance was left in 
the mouth. 

Plaster models, posteroanterior and lateral 
cephalometric films taken routinely from patients be-
fore expansion (T0) and after 3 months of retention 
(T1) were obtained from archive records. 

The following dental measurements were per-
formed on the plaster models with the help of a digi-
tal caliper and digital protractor: 

1) Occlusal distance between the upper right and 
left teeth #3, #4, #5, and #6 (the most incisal point 
for the canines and central fossa points for the teeth 
#4, #5, and #6 were used) (Figure 2) 

2) Gingival distance between the upper right and 
left teeth #3, #4, #5, and #6 (The deepest point of the 
palatal gingival margin was taken as reference.) 

3) The angle formed by the planes passing 
through the mesiopalatinal and mesiobuccal cusps of 
the upper right and left first molars (Figure 3) 

The following skeletal measurements were 
performed using Dolphin® imaging software (Ver-
sion 11.5, Patterson Dental Supply, Chatsworth, 
CA, USA) on the posteroanterior cephalograms 
(Figure 4): 

1. Nasal width (distance between the most con-
vex points on the right and left lateral nasal walls)  

SRME RME  
Sex n (F+M) n (F+M) p¥ 
Prepubertal 6 (3F+3M) 11 (5F+6M) 0.999 
Pubertal 8 (4F+4M) 11 (5F+6M) 0.999 
Postpubertal 8 (2F+6M) 10 (7F+3M) 0.153 
CVMS n n p⸹ 
Prepubertal  4 (C1)+2 (C2) 7 (C1)+4 (C2) 0.999 
Pubertal 1 (C3)+7 (C4) 5 (C3)+6 (C4) 0.177 
Postpubertal 3 (C5)+5 (C6) 8 (C5)+2 (C6) 0.145 
Chronological age X±SD X±SD p¥ 
Prepubertal  11.90±1.08 12.18±1.39 0.880 
Pubertal 14.77±1.65 13.28±1.54 0.048* 
Postpubertal 16.57±1.52 13.70±1.66 0.004* 

TABLE 1:  Comparison of the patient numbers, skeletal maturation stages, and chronological ages between the SRME and 
RME groups.

SRME: Semi-rapid maxillary expansion; RME: Rapid maxillary expansion; n: Patient number; F: Female; M: Male; p¥: Results of Mann-Whitney U test;  
CVMS: Cervical vertebral maturation stages; p⸹: Results of Fisher exact chi-square test; SD: Standard deviation. *: p<0.05. 

FIGURE 2: The measurement of the occlusal distance between the right and 
left first molars.



2. Maxillary width (distance between the right 
and left jugale points)  

Standardization of the number of activations  
could not be achieved, as patients needed different 
amounts of expansion at the beginning of treatment. 
The maxillary expansion efficiency of all measure-
ments was calculated using the following formula to 
avoid false results of the study that might be seen 
with different expansion amounts. 

To determine the reliability of the measure-
ments, all measurement procedures of 16 randomly 

selected patients were repeated 2 months after the 
first measurements. 

STATISTICAL ANALYSIS 
IBM SPSS Statistics 19 (SPSS Inc., IBM Co, Somers, 
NY) package program was used for the statistical 
analysis. Paired sample t-test and Pearson correlation 
analysis were used to determine method error. 
Kruskal-Wallis analysis was used for comparisons 
between different maturation periods. Independent 
sample t-test and Mann-Whitney U test with Bonfer-
roni correction were used for pairwise comparisons 
between two different activation protocols. 

 RESULTS 
After the post-power analysis, using the G Power 
3.19.7 program (Heinrich-Heine-Universität Düssel-
dorf, Düsseldorf, Germany), it was found that at least 
50 patients should be included in the study with 80% 
effect size and 85% power. The intra-examiner relia-
bility was high with no significant difference (p=0.79) 
and high correlation (r=0.99) between the measure-
ments that were performed at different intervals. 

The increasing amount of expansion from nasal 
to occlusal widths was observed in agreement with 
the nature of the triangular opening in the RME 
(Table 2, Table 3, Table 4, Table 5, Table 6). 

With pooling all the maturation groups, no sta-
tistically significant difference was found between 
the SRME and RME groups for all skeletal measure-
ments (p>0.05). Of the dental measurements, two dis-
tance measurements (3-3O and 6-6G) were found to 
increase significantly more in the SRME than in the 
RME group (for every 1 quarter-turn of screw acti-
vation) (p=0.04 and p=0.02 respectively). All the re-
maining dental measurements were not statistically 
significant between the SRME and RME groups 
(p>0.05) (Table 2). 

When the SRME and RME groups were com-
pared in the prepubertal group, no significant differ-
ence was found in maxillary width (p>0.05), while 
the nasal width increase was higher in the SRME 
group than in the RME group (p=0.21). Regarding 
dental measurements, buccal tipping of the first molar 
was similar between the two groups (p=0.62), while 
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FIGURE 3: The measurement of the angle between the right and left first 
molar occlusal surfaces.

FIGURE 4: The skeletal measurements used in posteroanterior cephalog-
rams (1: nasal width, 2: maxillary width).
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SRME (n=22) RME (n=32)  
All patients X±SD X±SD p¥ 
Nasal width 0.07±0.04 0.06±0.05 0.52 
Maxillary width 0.08±0.06 0.10±0.08 0.34 
3-3 (O) (mm) 0.14±0.08 0.09±0.03 0.04* 
3-3 (G) (mm) 0.14±0.08 0.10±0.04 0.05 
4-4 (O) (mm) 0.18±0.05 0.16±0.04 0.08 
4-4 (G) (mm) 0.17±0.05 0.16±0.03 0.13 
5-5 (O) (mm) 0.19±0.06 0.17±0.04 0.19 
5-5 (G) (mm) 0.18±0.05 0.16±0.04 0.06 
6-6 (O) (mm) 0.19±0.05 0.17±0.04 0.10 
6-6 (G) (mm) 0.19±0.05 0.16±0.04 0.02* 
6-6 (°) 0.20±0.15 0.23±0.18 0.52 

TABLE 2:  Comparison of the maxillary expansion efficiency between the SRME and RME groups  
(with pooling all the maturation groups).

*p<0.05; SRME: Semi-rapid maxillary expansion; RME: Rapid maxillary expansion; SD: Standard deviation; p¥: Results of independent samples t-test O: Occlusal distance;  
G: Gingival distance.

SRME (n=6) RME (n=11)  
Prepubertal patients X±SD X±SD p¥ 
Nasal width  0.09±0.03 0.04±0.05 0.021* 
Maxillary width 0.13±0.06 0.08±0.08 0.097 
3-3 (O) (mm) 0.21±0.05 0.08±0.02 0.001* 
3-3 (G) (mm) 0.20±0.06 0.08±0.04 0.005* 
4-4 (O) (mm) 0.23±0.04 0.15±0.04 0.003* 
4-4 (G) (mm) 0.23±0.04 0.14±0.03 0.002* 
5-5 (O) (mm) 0.25±0.04 0.16±0.04 0.003* 
5-5 (G) (mm) 0.24±0.04 0.15±0.05 0.002* 
6-6 (O) (mm) 0.25±0.05 0.17±0.05 0.012* 
6-6 (G) (mm) 0.23±0.04 0.16±0.04 0.004* 
6-6 (°) 0.21±0.10 0.20±0.14 0.615 

TABLE 3:  Comparison of the maxillary expansion efficiency between the SRME and RME groups in prepubertal patients.

*p<0.05; SRME: Semi-rapid maxillary expansion; RME: Rapid maxillary expansion; SD: Standard deviation; p¥: Results of Mann-Whitney U test with Bonferroni correction;  
O: Occlusal distance; G: Gingival distance.

SRME (n=8) RME (n=11)  
Pubertal patients X±SD X±SD p¥ 
Nasal width  0.06±0.05 0.08±0.04 0.43 
Maxillary width 0.05±0.02 0.11±0.09 0.19 
3-3 (O) (mm) 0.12±0.06 0.11±0.04 0.86 
3-3 (G) (mm) 0.14±0.06 0.10±0.05 0.46 
4-4 (O) (mm) 0.18±0.05 0.17±0.04 0.74 
4-4 (G) (mm) 0.17±0.05 0.16±0.03 0.99 
5-5 (O) (mm) 0.18±0.04 0.18±0.05 0.74 
5-5 (G) (mm) 0.17±0.03 0.17±0.04 0.93 
6-6 (O) (mm) 0.20±0.04 0.18±0.04 0.26 
6-6 (G) (mm) 0.19±0.04 0.16±0.05 0.08 
6-6 (°) 0.21±0.12 0.22±0.14 0.87 

TABLE 4:  Comparison of the maxillary expansion efficiency between the SRME and RME groups in pubertal patients.

SRME: Semi-rapid maxillary expansion; RME: Rapid maxillary expansion; SD: Standard deviation; p¥: Results of Mann-Whitney U test; O: Occlusal distance; G: Gingival distance.
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the increases in all dental distances was statistically 
higher in the SRME group (p<0.05) which indicates 
more dental expansion in the SRME group than in the 
RME group (Table 3).  

When the SRME and RME groups in pubertal 
and postpubertal maturation periods were compared, 
no statistical difference was found in all skeletal and 
dental measurements (p>0.05) (Table 4 and Table 5). 

No statistically significant difference was found 
among prepubertal, pubertal, and postpubertal groups 
in all skeletal and dental measurements (p>0.05) 
(Table 6). 

 DISCUSSION 
There are limited studies in the literature comparing 
the outcomes of the semi-rapid and rapid maxillary 
expansion. In most of these studies, the amount of 
expansion was adjusted according to the patients’ 
requirements.9-11 However, different amounts of ac-
tivations affect the amount of skeletal and dental 
outcomes and might compromise the real differ-
ence between the two activation protocols. To 
eliminate this limitation, the treatment efficacy was 
evaluated by dividing the expansion amounts by 
the number of activations in the current study.12 In 

SRME (n=8) RME (n=10)  
Postpubertal patients X±SD X±SD p¥ 
Nasal width  0.05±0.04 0.06±0.05 0.50 
Maxillary width 0.07±0.05 0.10±0.07 0.21 
3-3 (O) (mm) 0.07±0.04 0.09±0.03 0.45 
3-3 (G) (mm) 0.06±0.05 0.10±0.03 0.26 
4-4 (O) (mm) 0.15±0.05 0.16±0.04 0.82 
4-4 (G) (mm) 0.14±0.04 0.16±0.04 0.21 
5-5 (O) (mm) 0.15±0.05 0.17±0.05 0.53 
5-5 (G) (mm) 0.15±0.05 0.16±0.04 0.93 
6-6 (O) (mm) 0.15±0.04 0.17±0.03 0.69 
6-6 (G) (mm) 0.15±0.06 0.16±0.03 0.66 
6-6 (°) 0.18±0.22 0.28±0.24 0.33 

TABLE 5:  Comparison of the maxillary expansion efficiency between the SRME and RME groups in postpubertal patients.

SRME: Semi-rapid maxillary expansion; RME: Rapid maxillary expansion; SD: Standard deviation; p¥: Results of Mann-Whitney U test; O: Occlusal distance; G: Gingival distance.

Prepubertal (n=17) Pubertal (n=19) Postpubertal (n=18)  
All patients X±SD X±SD X±SD p¥ 
Nasal width  0.06±0.05 0.07±0.04 0.06±0.05 0.43 
Maxillary width 0.10±0.08 0.09±0.08 0.09±0.06 0.65 
3-3 (O) (mm) 0.13±0.07 0.11±0.05 0.08±0.03 0.19 
3-3 (G) (mm) 0.13±0.08 0.12±0.05 0.09±0.04 0.44 
4-4 (O) (mm) 0.18±0.05 0.18±0.04 0.16±0.05 0.26 
4-4 (G) (mm) 0.17±0.05 0.17±0.04 0.15±0.04 0.53 
5-5 (O) (mm) 0.19±0.06 0.18±0.05 0.17±0.05 0.36 
5-5 (G) (mm) 0.18±0.06 0.17±0.04 0.15±0.04 0.31 
6-6 (O) (mm) 0.20±0.06 0.19±0.04 0.16±0.04 0.08 
6-6 (G) (mm) 0.19±0.05 0.17±0.05 0.16±0.05 0.24 
6-6 (°) 0.20±0.13 0.22±0.13 0.23±0.23 0.78 

TABLE 6:  Comparison of the maxillary expansion efficiency among the maturation periods.

SD: Standard deviation; p¥: Results of Kruskal-Wallis variance analysis; O: Occlusal distance; G: Gingival distance.



addition, since chronological age is not always cor-
related with skeletal maturation, the groups of the 
current study were formed by considering the 
skeletal maturation periods, instead of the chrono-
logical ages. Therefore, the present study provides 
reliable results in these respects.13  

A bonded maxillary expansion device was used 
in the current study. The bonded expanders were con-
sidered as a conventional method and preferred by 
the clinicians as it is not invasive and easy to apply 
with relatively lower costs than a bone-borne or 
banded maxillary expansion appliance.14,15 Also, 
bonded maxillary expansion devices with occlusal 
coverage were more advantageous than the banded 
expanders as they limit the undesirable effects of 
maxillary expansion like molar tipping and an in-
crease in vertical facial heights.16,17 Supporting the lit-
erature, upper molar inclinations were found as stable 
after orthopedic maxillary expansion with a bonded 
expander, even in postpubertal patients, in the cur-
rent study. Therefore, using bonded expanders with 
occlusal coverage might be still considered a reason-
able option in most of the orthodontic patients. 

Regarding the effects of expansion rate, there is 
a lack of studies comparing different maxillary ex-
pansion protocols2, and the existing comparative lit-
erature includes some important limitations such as 
not considering the number of activations.9-11 These 
studies also vary regarding the application of differ-
ent activation protocols. Therefore, there are different 
results reported in the literature. Ramoglu and Sari 
compared the effects of RME and SRME in the 
mixed dentition and found similar skeletal and dental 
effects both in the transverse, vertical, and sagittal 
planes.9 Perillo et al. compared the dento-skeletal ef-
fects of RME and mixed maxillary expansion (MME: 
very rapid activation in the first visit until the suture 
was opened, then slow activation with one turn every 
3 days) in prepubertal patients.10 They found statisti-
cally similar skeletal effects in both groups, while 
MME was found to cause minor dental side effects 
compared to RME.10 Baldini et al. compared dental 
arch changes associated with different activation pro-
tocols (1 quarter vs 2 quarters daily) by using an ad-
justment method that was used in the current study 
too.12 They found greater increases with the faster ac-

tivation protocol both in the inter-canine and inter-
molar distances. 

As for the current results, for the prepubertal 
group, although the difference in maxillary width was 
not statistically significant, higher nasal and maxil-
lary width increases were observed in the SRME than 
those in the RME group. Also, the dental distance in-
creases were higher in the SRME group. Therefore, 
these results might support that the SRME protocol 
produces less tissue resistance in dentofacial struc-
tures.6 On the other hand, no statistical difference was 
found between the SRME and RME groups in pu-
bertal and postpubertal groups. The reason for that 
result was attributed to the inhomogeneous distribu-
tion of the maturation stages between the SRME and 
RME groups. It becomes more important especially 
in pubertal and postpubertal patients due to the ad-
vancing maturity in these periods. This inhomogene-
ity was evident in the comparison of chronological 
ages in pubertal and postpubertal groups. Although 
the skeletal maturation stages between the groups 
were tried to be equalized in the current study, the pa-
tients in the RME group were younger than those in 
the SRME group. Therefore, the results might be neg-
atively affected in pubertal and postpubertal groups.  

In the current study, the short-term results of 
maxillary expansion were also compared among pre-
pubertal, pubertal, and postpubertal periods, and sta-
tistically similar skeletal and dental outcomes were 
found among the groups. In line with our results, Bac-
cetti et al. compared early (CVMS 1 to 3) and late 
(CVMS 4 to 6) applied RME results with the same 
amounts of expansion in both groups, and found sta-
tistically similar dental and skeletal outcomes in the 
early and late treated RME groups, except for nasal 
width changes in the short-term.18 In another study, 
comparing the short-term RME results according to 
midpalatal maturation stages, no significant differ-
ence was found between pre-peak and post-peak 
groups regarding skeletal and dental outcomes.19 In 
that study, in which equal RME activation numbers 
were applied for each patient, the mean increases in 
maxillary width in the pre-peak and post-peak groups 
were reported to be almost equal (2.91 vs. 2.92).19 Al-
though there is a general belief that RME treatment 
has a more skeletal effect when applied in the early 
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period and more dentoalveolar when applied in the 
later stages, the current study suggested that once the 
sutural resistance is resolved, similar amounts of 
skeletal and dental outcomes might be obtained 
among prepubertal, pubertal, and postpubertal pa-
tients. On the other hand, due to increasing sutural 
maturity in the post-pubertal period, increased possi-
bility of failure in opening the midpalatal suture 
should be taken into account. Also, the relapse 
amounts might be different among individuals with 
different maturation periods.18 

This retrospective study had some limitations. 
The inhomogeneous distribution of the patients and 
the relatively small number of patients in the prepu-
bertal group were the main limitations. Also, since 
the previous studies used different protocols we were 
unable to compare the results of the current study 
with the previous ones. Therefore, there is a still need 
for studies comparing different activation protocols 
with larger sample sizes, homogeneous patient 
groups, and considering activation numbers. Whether 
there is a difference between the protocols in terms of 
pain, discomfort, and relapse could be the subject of 
future studies. 

 CONCLUSION 
The following conclusions can be drawn from the 
current study: 

 The current study represented some evidence 
that the SRME activation protocol might cause less 
tissue resistance than conventional RME. 

 The efficiency of maxillary expansion therapy 
is similar in prepubertal, pubertal, and postpubertal 
patients in whom sutural resistance is resolved. 

 Bonded maxillary expansion appliance with 
occlusal coverage limits the buccal tipping of the 
molar teeth during maxillary expansion. 
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