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ABSTRACT

Transversal problems such as crowding and crossbite are one of the most common problems dealt with in early orthodontic treat-
ments. Early correction of these problems may ease or even eliminate the future need for treatment. This paper presents the manage-
ment of 2 cases with transverse discrepancy using the Ni-Ti Memory Leaf Expander––a new compliance-free slow maxillary expansion 
appliance. The total treatment time for both cases was 9 months. In both cases, the inter-canine, inter-premolar, and inter-molar 
distances, as well as the arch length, have all increased.
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INTRODUCTION

Transversal problems due to insufficient palatal arch dimension are usually accompanied by upper arch crowd-
ing and/or crossbite.1 Early maxillary expansion treatment allows the permanent teeth to erupt into normal 
occlusion, eliminating interferences and providing more favorable dental and skeletal changes during growth.2 
The method used for maxillary expansion may vary depending on the activation frequency, magnitude, and 
duration of the force applied, and age of the patient.3 Rapid palatal expansion (RPE) is one of the most commonly 
used methods to treat transversal discrepancies. However, the opening of the mid-palatal suture may sometimes 
cause discomfort for the patient. On the other hand, slow maxillary expansion (SME) allows more physiological 
adaptation of the mid-palatal suture and therefore causes less discomfort. Despite applying smaller forces, SME 
has been shown to have orthopedic effects in growing patients.4 Lanteri et al.5 compared the volumetric changes 
in the upper airways after rapid and slow maxillary expansion in growing patients using the Leaf Expander as the 
SME device. They concluded that effective maxillary expansion can be achieved with SME. Moreover, posterior 
crossbite correction by SME in mixed dentition has been reported to have 84% stability in permanent dentition.6 
The Ni-Ti Memory Leaf Expander screw shows similarities in design to conventional rapid palatal expander (RPE) 
screws. However, unlike a typical RPE screw, it applies constant small force through its double nickel-titanium 
leaf springs and eliminates the need for parent or patient cooperation as there is no need for home activation. 
The aim of this paper is to present 2 cases of maxillary expansion using the Leaf Expander to show the treatment 
results of this new compliance-free expansion method.
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CASE PRESENTATION

Case 1
Diagnosis

A female patient aged 8 years and 2 months was referred to the 
Department of Orthodontics with the chief complaint that her 
lateral inciors had not erupted. After a detailed clinical intra-
oral examination, dental radiographs and impressions were 
taken and a detailed evaluation of the patient was carried out. 
The patient had moderate crowding, single-tooth crossbite on 
the left first molar area, and 2.5 mm of dental midline shift to 
the right on the lower arch. The panoramic radiograph further 
revealed that the right lateral incisor had failed to erupt due to 
inadequate space. Lateral cephalometric analysis revealed no 
skeletal anomalies (Figure 1).

Treatment Goals
Our primary goal was to expand the maxilla and create enough 
space for the natural eruption of the right lateral incisor, and 

simultaneously solve the single-tooth crossbite on the left side. 
Written informed consent was obtained from the patient’s 
parents.

Treatment Plan and Progress
The Leaf Expander was chosen as the expansion appliance. 
It was anchored to the deciduous second molars (Figure 2). 
The Leaf Expander has a double nickel-titanium leaf spring 
that recovers its shape during deactivation. There is no need 
for home activation. All the activations were done during the 
patient’s monthly visit to the clinic. The expansion screw was 
pre-activated in the laboratory to produce 3 mm of expan-
sion, and it was ligated with metal ligatures by squeezing the 
leaves of the expander before placing it in the patients’ mouth. 
The Leaf Expander was bonded to deciduous teeth and the 
ligatures were then cut to allow expansion. Our choice of the 
Leaf Expander screw was 6 mm, which delivers an amount of 
450 g force during deactivation. The patient visited the clinic 
every 4-5 weeks for the activation of the Leaf Expander. During 
each visit, the screw was activated by 10 quarter-turns until the 

Figure 1.  Case 1: An 8-year-old female patient with unilateral posterior crossbite and unerupted lateral incisor.

Figure 2.  A. Leaf expander in place. B. Leaf Expander after 6 months of active expansion. 
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expansion was completed (Figure 3). The maximum number of 
activations was 30. After the completion of active expansion (6 
months), the appliance was kept in place for 3 more months 
for retention purposes. Therefore, the total treatment lasted 9 
months. 

Treatment Results
Successful expansion of the maxillary arch was achieved, pro-
viding enough space for the right lateral incisor to erupt. The 

crossbite on the left side was corrected and lower midline devia-
tion was improved but not fully corrected, as it was mostly a dental 
problem rather than a functional shift (Figure 4). After the treat-
ment, the pre- and post-treat ment dental models were scanned 
using the 3Shape D700 3D Scanner (Copenhagen, Denmark) and 
converted to digital models. The digital models were then evalu-
ated using Blender Software Version 2.90. The inter-canine, inter-
premolar, and inter-molar distances, as well as the arch length, 
were all found to have increased (Figure 5 and Table 1).

Figure 3.  Activation protocol for Ni-Ti Memory Leaf Expander. (1, Pre-activated expander screw blocked with metal ligatures in the laboratory; 2, 
Ligature cut to activate the Nickel-Titanium Leaves. 3, Deactivated Leaf spring indicating expansion is achieved. 4, Leaves re-activated by 10 quarter-
turns of the screw to produce 1 mm expansion. 5, Re-activation complete. 6, Additional expansion produced by Leaf spring).

Figure 4.  Case 1: Treatment results after 9 months of treatment (6 months of active expansion followed by 3 months of retention) with Ni-Ti Memory 
Leaf Expander.
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Case 2 Diagnosis
A 7-year-old male patient was referred to our clinic from the 
Department of Pediatric Dentistry. The patient was in the early 
mixed dentition stage. Clinical examination showed the pres-
ence of bilateral crossbite in the primary canine region. Both 
upper and lower midlines were coincident with the facial mid-
line. The patient had a Class I molar relationship on the right 
side and normal overjet and overbite values. His panoramic 
radiograph and lateral cephalometric analysis showed no skel-
etal or alveolar abnormalities, while his posteroanterior radio-
graphs revealed mild transverse deficiency in the upper arch 
(Figure 6).

Treatment Goals
The primary goal was to widen the maxilla and free the pri-
mary canines of the crossbite, providing the necessary space for 

permanent teeth to erupt. Written informed consent was taken 
from the patient’s parents.

Treatment Plan and Progress
The Leaf Expander was chosen as the expansion appliance for 
maxillary expansion (Figure 7). The same procedures and proto-
cols were applied, as detailed in the above description. 

Treatment Results
Expansion of the maxillary arch using the Leaf Expander was 
achieved, and the bilateral crossbite of the primary canines 
was corrected (Figure 8). As a result of the maxillary expan-
sion, inter-canine, inter-premolar, and arch length increased 
(Figure 9 and Table 1); a possible crossbite of the first molars 
was prevented even though the expansion screw was 
anchored to the deciduous teeth. The scanning process and 

Figure 5.  A. Pre-treatment and B. Post-treatment model analyses for Case 1.

Table 1.  Arch width and aArch length measurements on STL (Standart Triangle Language) digital casts obtained from patients before and after 
treatment

Case 1 Case 2

Parameter Pre-treatment, T0 Post-treatment, T1 Pre-treatment, T0 Post-treatment, T1

III-III (mm) 28.9 34.67 27.37 34.65

IV-IV (mm) 36.9 - 33.57 43.54

V-V (mm) 42.56 47.91 44.10 49.91

6-6 (mm) 47.2 51.40 - -

Total Arch Length (mm) 71.32 76.37 74.2 79
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measuring methodology used were the same as described 
above for Case 1.

DISCUSSION

Early orthodontic intervention is recommended in cases of 
crossbite and space deficiencies.7 Maxillary expansion in 
mixed dentition allows the permanent teeth to erupt into 
normal occlusion, providing favorable dental and skeletal 
changes.8-10 Both patients presented in this report were in the 
early mixed dentition stage, and maxillary expansion with the 
Leaf Expander was successfully carried out, both correcting the 
crossbite, and in Case 1, providing enough space for the lateral 
incisor to erupt.

In both cases, the Leaf Expander was bonded to second pri-
mary molars. Primary teeth are used as anchorage for the Leaf 
Expander during early mixed dentition, allowing spontaneous 
expansion of the permanent molars,1 whereas the conventional 
fixed expansion screws are usually anchored to permanent 
teeth, which has some drawbacks such as buccal tipping, buccal 
alveolar bone resorption, root resorption, and periodontal dam-
age to the anchorage teeth.10-13 In a recent study, it was shown 
that reduction in buccal bone thickness around permanent 
molars was insignificant in cases where the Leaf Expander was 
used as the SME device.14

Moreover, the compliance-free nature of the Ni-Ti Memory Leaf 
Expander is a big advantage compared to conventional RPE 
screws. When the activation is left to parents, they often have 
difficulty turning the screw because they fear hurting the child, 
or simply because they cannot locate the hole on the expander 
screw. Doing away with the home activation process solves this 
problem and means that the patient does not need to visit the 
clinic as often. 

Another advantage of the Leaf Expander over traditional RPE 
appliances is that its nickel-titanium leaves apply constant small 
force, which is easier for the patient to tolerate. In a recent study, 
it was also shown that the patients experience considerably less 
pain and discomfort with the Leaf Expander.15

One may argue that treatment with the Leaf Expander takes 
more time compared to RPE protocols. However, the overall time 
of treatment, including the retention period, is similar. It could 
be criticized that no overcorrection was made for both cases. 
A drawback of the Leaf Expander is that the capacity of the 
screw is fixed, and in these cases, it could be said that the 6 mm 

Figure 6.  Case 2: A 7-year-old male patient with bilateral crossbite in the primary canine region.

Figure 7.  Case 2: Leaf Expander anchored to deciduous molars.
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expansion screw was inadequate for overcorrection. However, 
there are more options to choose from, and a wider expansion 
screw can be chosen if overcorrection is desired. 

CONCLUSION

The nickel-titanium Memory Leaf Expander provides a good 
alternative to conventional RPE screws for maxillary expansion in 

mixed dentition. Furthermore, the compliance-free nature of the 
expander provides an advantage over the conventional expan-
sion screws as it eliminates the need for home activation.

Informed Consent: Written informed consent was obtained from the 
patients who agreed to take part in the study. 

Peer Review: Externally peer-reviewed.

Figure 8.  Case 2: Treatment results after 9 months of expansion treatment (6 months of active expansion followed by 3 months of retention) with 
the Ni-Ti Memory Leaf Expander

Figure 9  . A. Pre-treatment and B. post-treatment model analyses for Case 2.
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