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[Abstract] Transverse maxillary deficiency is a common malocclusion in the clinic. Palatal expansion techniques are
commonly used in the treatment of maxillary transverse deficiency. Traditional palatal expansion techniques have good
effects on the treatment of children and adolescents whose palatal suture has not yet closed, but the effects on adult pa-
tients are unsatisfied. New palatal expansion techniques, such as miniscrew-assisted rapid palatal expansion and surgical -
assisted maxillary expansion, have increased the age-related indications for palatal expansion, and their bone expansion
effect has been strengthened. With the development of CAD/CAM technology and 3D printing technology, techniques
such as Invisalign and personalized appliances have been developed and have promising application prospects. To pro-

vide references for the clinical treatment of maxillary transverse deficiency, palatal expansion techniques are reviewed
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from the following aspects: mechanism and indications, expansion pattern, traditional and new palatal expansion appli-

ances, stability and retention of palatal expansion, outlook of future expanders, etc.

[ Key words] maxillary transverse deficiency; palatal expansion technique; rapid maxillary expansion; slow max-

illary expansion; skeletal expansion; miniscrew-assisted rapid palatal expansion; surgically assisted rapid palatal

expansion; expander
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a: personalized miniscrew - assisted rapid palatal
expansion; b: miniscrew implantation guide

Figure 1  Personalized miniscrew - assisted
rapid palatal expansion and miniscrew im-

plantation guide
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Table 1~ Comparison of different palatal expansion methods

Support Applicable

Expanders Indications Mechanism Mobility Advantages Disadvantages
manner population

Hyrax ap-  Erupted first pre-  Tooth-borne Orthopedic Mixed dentition  Easy to clean Need the coopera-

pliance molar and first mo- force;  tipping
lar; patients with movement  of
growth potential teeth

Hass ap-  Same as above Tooth - borne  Same as above

pliance Mucosa-borne

Splint ex-  Absence of intra-  Tooth-borne Bodily  move-

pansion oral teeth for band ment of teeth;

appliance fixation intruded poste-

rior teeth

Quad - he- Mild arch steno-  Tooth-borne Resilience of
lix appli-  sis; inconsistent of wire
ance dental arch expan-

sion in  anterior

and posterior

Arch wire/  Mild arch stenosis Tooth-borne Resilience of
auxiliary wire

arch

Clear ap-  Mild arch stenosis Tooth-borne Resilience of
pliance appliance
SARPE Severe skeletal Bone-borne Release the

arch stenosis middle palatal
suture;  surgi-
cal incision of

bone cortex

MARPE Mild and moder-  Bone-borne Orthopedic
ate skeletal arch force
stenosis

Remov - Cleft lip and palate  Gentle force

and early perma- tion of patients and

nent dentition their families

Same as above More stable Uncomfortable  in
the palate
Deciduous and  Good encapsula- Easy to cause peri-
mixed dentition;  tion, can be odontal inflamma-
patients with high  used as splint tion, easy to fall

angle growth type off in mixed denti-
tion

Uncomfortable
patient; early mixed

dentition

Fixed Patients undergoing  Simultaneously No skeletal expan-
fixed orthodontic ~ with labial orth-  sion effect
treatment odontic treatment

Remov - Mixed dentition and  Aesthetics Low efficiency

able permanent  denti-
tion; Patients with
high aesthetic re-
quirements
Patients with com-  Obvious skeletal — Operation truma,
plete solid infusion effect, little in-  surgical risk

of middle palatal fluence on the

suture vertical of maxil-
la
Early permanent  Parallel palatal  Invasive, peri-im-

dentition/adults; pa-  expansion  with  plantitis or loss
tients who refuse few dental side

surgical expansion effects

SARPE: surgically assisted rapid palatal expansion; MARPE: miniscrew assisted rapid palatal expansion
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