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Abstract:  
Background: Transverse maxillary deficiency with bilateral posterior crossbite frequently coexists with a 

substantial tooth-size–arch-length discrepancy. Rapid maxillary expansion (RME) reliably corrects the 

transverse problem, but the arch perimeter it adds may be insufficient to resolve severe crowding. Treatment 

planning therefore has to separate the two problems. 

Materials and Methods: An 11.5-year-old girl presented with bilateral posterior crossbite, transverse maxillary 

deficiency and pronounced anterior crowding. A tooth-borne Hyrax expander was used and then left in place as 

a passive retainer. Clinically significant crowding persisted after transverse correction, and the maxillary first 

premolars were extracted before maxillary fixed appliance therapy. Persistent mandibular space deficiency led 

to extraction of the mandibular first premolars and placement of a mandibular fixed appliance. 

Results: RME corrected the bilateral posterior crossbite and the correction was maintained clinically during 

retention. Expansion alone did not provide enough space for alignment. Staged extraction combined with fixed 

appliance therapy produced progressive relief of crowding and teeth alignment.  

Conclusion: In growing patients with bilateral posterior crossbite and severe crowding, transverse correction 

and space creation should be planned as separate objectives. Residual space requirements should be reassessed 

after expansion and retention, before an extraction decision is made for each arch. 

Key Word: Transverse maxillary deficiency, Posterior crossbite, Rapid maxillary expansion (RME), tooth 

crowding. 
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I. Introduction 
Posterior crossbite is a transverse malocclusion in which the maxillary posterior teeth occlude lingually 

to their mandibular antagonists. It may be unilateral or bilateral and is commonly associated with transverse 

maxillary deficiency. Spontaneous correction is unpredictable, and untreated crossbite may persist into the 

permanent dentition. Associations with functional asymmetry and altered occlusal development have been 

reported across studies.
1, 2

 Rapid maxillary expansion (RME) is an established treatment for transverse maxillary 

deficiency in growing patients. Its effect combines skeletal and dentoalveolar components, whose relative 

contributions depend on skeletal maturation, age, appliance design, and individual response.
3, 4

 Tooth-borne 

Hyrax expanders produce clinically relevant transverse changes in adolescents.
5, 6

 Moreover, they are 

appropriate for patients who need to gain arch width for correcting moderate maxillary crowding or need to 

expand the maxilla more than 4 mms.
7, 8

 Additionally, nasal airway resistance may be improved by use of RME, 

although there may be little long term benefit.
 9, 10

 RME can produce heavy force that creates orthopedic 

expansion not only of the intermaxillary suture but is also distributed to adjacent craniofacial bones such as 

sphenoid and zygomatic bones with a screw turn-rate 0.2 to 0.4 mm per day. This force generates maximum 

orthopedic expansion with minimal orthodontic tooth movement.
11

 Transverse deficiency often coexists with 

severe crowding. Expansion increases arch width and, to a lesser degree, arch perimeter, but this gain does not 

necessarily eliminate a large tooth-size–arch-length discrepancy. When adequate alignment cannot be achieved 

without excessive dental expansion or incisor proclination, premolar extraction remains an established option. 

The decision should rest on the full skeletal, dental, facial and space assessment rather than on crowding 

severity alone.
12, 13

 Published cases show that the space-management step after expansion varies. 

Wangsrimongkol et al. combined Hyrax expansion with four-premolar extraction for complete maxillary 
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crossbite with severe crowding, 
14

 whereas Chen et al. managed severe maxillary space deficiency with posterior 

crossbite without extraction. 
15

 Retention after expansion is a further variable: protocols are heterogeneous and 

long-term transverse stability depends on several patient- and treatment-related factors. 
16, 17

 This report 

describes a growing patient with bilateral posterior crossbite and severe crowding treated with Hyrax RME, 

followed by extraction decisions made separately for each arch after reassessment of residual space. 

 

II. Material And Methods 
An 11.5-year-old girl was referred to the orthodontic clinic because of an abnormal occlusal 

relationship and irregular anterior teeth. She was healthy and had no relevant medical history. Clinical 

examination showed bilateral posterior crossbite associated with transverse maxillary deficiency and 

pronounced anterior crowding with insufficient space for alignment of the anterior teeth (Fig. 1). Records 

comprised clinical examination, intraoral photographs and a panoramic radiograph. The findings were 

interpreted as two related but partly independent problems: a transverse maxillary deficiency requiring 

orthopedic correction, and a dental space deficiency whose residual extent could only be judged after that 

correction. 

 

   

                        
Figure 1. Initial intraoral photographs before treatment. 

 

Treatment objectives 

[1]. Correct the transverse maxillary deficiency and eliminate the bilateral posterior crossbite. 

[2]. Maintain the transverse correction during a retention phase. 

[3]. Reassess residual space deficiency in each arch after transverse correction. 

[4]. Create space where required and align and level both dental arches. 

[5]. Coordinate the arches and close the extraction spaces. 

 

Treatment plan 

Given the patient’s age and expected remaining growth, transverse correction was prioritized before 

definitive alignment. A tooth-borne RME was placed. The patient activated the jackscrew at the rate of 0.2 mm, 

one turn per day for six weeks until the occlusal aspect of maxillary lingual cusps of first molars contacted the 

occlusal aspect buccal cusps of mandibular first molars, followed by 5 months of maintenance phase (Fig. 2). 

After transverse correction, clinically significant crowding and insufficient arch space remained. The maxillary 

first premolars (tooth 14 and tooth 24) were extracted, and a maxillary fixed appliance was placed for alignment, 

leveling and space management. After that, persistent mandibular crowding and space deficiency led to 

extraction of the mandibular first premolars (tooth 34 and tooth 44) and placement of a mandibular fixed 

appliance. Alignment of teeth in both archers is still in progress (Fig. 3). 
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Figure 2. Intraoral views showing the Hyrax appliance after 10 weeks of rapid maxillary expansion. 

   
Figure 3. Intraoral views showing fixed appliance in both arches after the 4 premolars extraction. 

 

III. Results and Discussion 
Hyrax RME corrected the bilateral posterior crossbite and improved the transverse interarch 

relationship. The correction was maintained clinically during passive retention with the appliance. Clinically 

significant anterior crowding persisted after transverse correction. Maxillary first-premolar extraction provided 

space for maxillary alignment, and subsequent mandibular first-premolar extraction addressed the remaining 

mandibular space deficiency. Fixed appliance therapy produced progressive alignment and reduction of anterior 

crowding in both arches. Several methods of arch expansion are possible, but to obtain skeletal effects, it is 

necessary to place force directly across the suture. As age advances, the midpalatal suture becomes increasingly 

interdigitated, thereby increasing resistance to orthopedic expansion. However, substantial transverse skeletal 

expansion remains achievable in most individuals up to the age of 15 years. In adolescents, semi-rapid maxillary 

expansion using a Hyrax appliance activated at a rate of 0.25 mm per day is often preferred, as it produces a 

more physiological sutural response, allowing adequate time for tissue remodeling and new bone deposition 

while minimizing adverse effects on the supporting structures. The following case report illustrates the use of 

maxillary expansion for correction of transverse deficiency, followed by extractions. 
18

 This case shows that 

correcting a transverse maxillary deficiency and resolving severe crowding are separate treatment objectives, 

although one appliance initiates both. While RME does increase arch perimeter—typically gaining about 0.7 

mm of arch space for every 1 mm of inter-molar width increase—this expansion is rarely enough to resolve a 

major tooth-size–arch-length discrepancy. Hyrax RME eliminated the bilateral posterior crossbite, yet the space 

it provided was insufficient for alignment, and extraction was ultimately required in both arches. The transverse 

result is consistent with randomized and systematic evidence that Hyrax-type expanders produce combined 

skeletal and dental changes in adolescents, with magnitudes that depend on maturation and individual 

response.
3-6

 The persistence of crowding after expansion has a simple geometric basis. Arch perimeter increases 

considerably less than intermolar width during expansion, 
19

 so a large tooth-size–arch-length discrepancy can 

remain after a fully corrected crossbite. Comparable cases have been resolved both with four-premolar 

extraction and without extraction, which indicates that expansion itself does not determine the space-

management strategy.
14, 15

 Gohl’s study showed RME appliances increase the inter-canine and inter-molar width 

at CEJ levels around 2.79 and 3.27 mm, respectively, using three-dimensional computed tomography. Our 

patient showed at the gingival level, an inter-canine width increase of 6 mm whereas inter molar width increased 

5.5 mm. 
20

 Systematic reviews report differences in arch dimensions and soft-tissue effects between extraction 

and non-extraction treatment, with limited certainty for several outcomes, 
13, 14

 a similar combination of 

expansion and extractions has recently been reported for a Class I patient with bilateral crossbite and a vertical 

growth pattern. 
21

  

 

IV. Conclusions 
In this growing patient, Hyrax RME corrected the bilateral posterior crossbite but did not provide 

enough space to resolve severe crowding. Reassessment after expansion and retention led to staged first-

premolar extraction in each arch, followed by comprehensive fixed appliance therapy with progressive 

alignment. Transverse correction should not be equated with space creation, and extraction decisions can be 

made per arch after the response to expansion is known. Definitive conclusions on finishing, space closure and 

stability require post-treatment follow-up. 
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