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Managing the Transverse 
Dimension
Abstract: The management of transverse discrepancies is one of the most challenging aspects of high quality orthodontic treatment. 
There are many different methods of managing the transverse dimension. We will outline the indications, advantages and disadvantages 
of these methods.
CPD/Clinical Relevance: Transverse discrepancies are a common malocclusion which clinicians need to be able to manage.
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A crossbite exists when the buccal cusps of 
the mandibular teeth occlude buccally to 
the buccal cusps of the maxillary dentition. 
The estimated prevalence of posterior 
crossbites ranges from 5% to 23% with a 
greater prevalence of unilateral crossbite 
with associated mandibular shift.1 Most 
posterior crossbites (50% to 90%) persist 
when the permanent teeth erupt though, 
for a minority, the crossbite self corrects.2 
Maxillary transverse expansion is widely used 
in orthodontic treatment and indications for 
maxillary expansion include:
1.  Restricted maxillary arch width;
2.  Mandibular functional shift;
3.  To increase arch length in the absence of a 

posterior crossbite;
4.  To improve a Class II relationship by 

spontaneous mandibular growth or 
repositioning.3

Some authors report that, if 
left untreated, a crossbite with associated 
mandibular shift could increase the risk 
of the individual developing bruxism,4 
facial asymmetry and temporomandibular 
joint dysfunction (TMD). The relationship 
between posterior crossbites and TMD has 
been long debated and the link is unclear.5 
Other reported indications for maxillary 
expansion include improved nasal breathing, 
however, these changes are of questionable 
significance.6 It has also been thought to 
have an effect on nocturnal enuresis.7
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Agostino et al report an unclear 
aetiology to posterior crossbites, but it may 
be skeletal, soft tissue, dental, respiratory 
factors, or as a result of a habit (eg digit 
sucking) or pathology.2

Specific clinical situations in 
which changing the transverse dimension 
should be considered include:
  Crossbites − here are clear indications 

for correcting a unilateral crossbite 
with associated mandibular functional 
shift. The reason being it would be 
undesirable for the occlusion to 
become fully established with the 
mandible in a displaced position. With a 
bilateral crossbite without mandibular 
displacement, however, accepting 
the crossbite can often be a sensible 
treatment choice as effective correction 
of a bilateral crossbite can be extremely 
challenging.

  Class II functional appliance treatment. 
In the majority of cases, it is important 
to expand the maxillary arch during 
treatment in order to maintain arch 
co-ordination once the mandibular 
dentition is repositioned further forwards.

  Orthognathic cases. In order to achieve 
good post-surgical occlusion, transverse 
arch co-ordination is essential and 
maxillary expansion, with or without 
surgical assistance, often precedes the 
major orthognathic correction.

  Aid to Class III orthodontic correction. 
There are suggested benefits 
associated with rapid maxillary 
expansion (RME) in conjunction 
with maxillary protraction facemask 
therapy including: 1) splinting of the 
maxillary dentition to aid forward 
movement during protraction therapy; 
2) backward and downward rotation 
of the mandible; 3) disarticulation of 
the circummaxillary sutures.8 RME has 
been postulated to prime the sutures 
for more pronounced orthopaedic 
effects, however, a randomized 
clinical trial by Vaughn et al reported 
that early facemask therapy, with 
or without palatal expansion, is 
effective in correcting skeletal Class III 
malocclusions.8

  Mild crowding − expansion may be 
used in selected cases to help with 
space requirements for the relief of 
mild crowding. It has been reported 
that mandibular intermolar width 
increases of between 2−3 mm remain 
stable.9 It has been shown that a 1 mm 
increase in the inter-premolar width 
increases the arch perimeter by 0.7 
mm.10

  Interceptive treatment for impacted 
canines. A randomized clinical trial by 
Baccetti et al reported that subjects 
treated with rapid maxillary expansion 
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have a rate of successful eruption of 
palatally displaced canines (65.7%) that 
was almost five times greater than that 
of the untreated controls (13.6%), and 
this difference was statistically significant  
(P <0.001).11

Treatment options for 
managing the transverse 
dimension

Upper removable expansion plates
Removable expanders comprise 

a maxillary acrylic baseplate with a midline 
expansion screw which the patient is meant 
to turn a quarter turn once weekly (0.25 
mm/week). Arch expansion, if it does occur, 
is mostly by buccal tipping of the molar 
teeth. Few clinicians believe that significant 
skeletal expansion is possible in pre-
adolescent children. Following expansion, 
the removable appliance must be worn for 

a further 3−6 months for retention of the 
achieved arch width changes.

The theoretical advantages of 
removable expanders are that they can 
be removed for cleaning and other active 
components can be incorporated in the 
appliance to attempt other non-related 
tooth movements.

There are, however, two major 
limiting factors of removable plates. The 
first is that, for a successful outcome, 
it requires that patients comply with 
activation and wear-time prescriptions. 
During expansion, failure to wear the 
appliance will usually result in rapid 
relapse, thus the need for adjustment of 
the midline expansion screw to constrict 
the appliance again until it fits, so that 
expansion can then be resumed. Appliance 
fit is often severely compromised. The 
second problem is that the rate of 
expansion is necessarily slow because 
fast expansion with high forces results in 
problems with retention of the appliance. 
Well-adjusted Adams cribs on the first 
premolars and first permanent molars are 
often essential for success.

Other (less commonly used) 
removable expanders have also been 
described, such as the expansion and labial 
segment alignment appliance (ELSAA) or a 
removable appliance incorporating a coffin 

Figure 1. (a−c) Pre-treatment: sagittal correction 
without simultaneous transverse correction 
would likely result in posterior crossbites.

Figure 2. (a, b) Seven months of twin-block 
treatment. Palatal expansion achieved by once 
weekly turning (0.25 mm/week) of the mid-
palatal screw.
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Figure 3. (a−c) Maintenance of transverse 
relationship alongside sagittal correction. 
Following twin-block treatment, the patient 
transitioned to a clip over bite plane (COBP) and 
upper and lower fixed appliances. The COBP 
helped to maintain the transverse and antero-
posterior correction.
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spring (1.25 mm wire). These have also been 
employed with varying degrees of success.

Expansion as an integral part of the twin-block 
treatment

The twin-block appliance is 
commonly used in the treatment of Class II 
skeletal discrepancies in growing patients. 
The overjet is reduced by a combination of 
skeletal (27%) and dental change (73%).12 
In the vast majority of cases, the maxillary 
arch is expanded at the same time as 
sagittal correction in order to maintain arch 
co-ordination as the maxillary dentition 
is distalized relative to the mandibular 
dentition (Figures 1−3). This would usually 
be performed by once weekly turning 
(0.25mm /week) of the mid-palatal expansion 
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Figure 4. Removable quadhelix with separators 
to hold quadhelix in palatal sheath.

Figure 5. (a, b) Activation of quadhelix by 
one molar tooth width. Check the amount of 
expansion by placing quadhelix in turn on each 
first molar.

Figure 6. (a, b) Inadequate monitoring and 
adjustment of the quadhelix can lead to 
embedding of the quadhelix in the soft tissue 
mucosa.

Figure 7. (a−c) Technique for intra-oral 
adjustment of the quadhelix using triple beak 
pliers.
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Table 1. Advantages and disadvantages of using a quadhelix for expansion.

Advantages Disadvantages

Can be fixed or removable. Removable 
quadhelices can be easily expanded or 
contracted without the need for removing 
then recementing molar bands.

Molar tipping and associated bite 
opening

Does not rely on patient compliance No orthopaedic change (although some 
orthopaedic change has been suggested 
in pre-adolescent children)

Can also function as a habit breaker Usually no more than 4 mm expansion 
achievable

Can be used simultaneously with a fixed 
appliance

Can cause transitory discomfort and a 
soft tissue imprint on the dorsal mucosa 
of the tongue which resolves on removal 
of the appliance

Can be used for molar derotation If not monitored closely and adjusted 
properly the quadhelix can become 
embedded in the palatal mucosa (Figures 
6 and 7)

Removable quadhelices can be used to 
introduce buccal root torque on the upper 
molars

screw. The advantage to this approach 
is that transverse and sagittal correction 
are occurring simultaneously. The main 
limitation of this method is the same as 
for upper removable expansion plates; 
patients must comply with wear-time and 
activation prescriptions.

There are no studies, to our 
knowledge, examining the stability of 
transverse correction following twin-
block treatment. A possible reason for 
the paucity of literature in this area is that 
clinicians do not experience significant 
problems with relapse. This may be 
because expansion occurs at a slow 
rate over a period of usually 9 months. 
Additionally, of the methods reported 
for transitioning from twin-block to fixed 
appliances,13 two of the more common 
methods contribute to retention to the 

transverse correction: 1) use of a clip over 
bite plane; and 2) part-time wear.

Quadhelix
Quadhelices can be laboratory 
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Figure 8. (a−c) Three weeks of expansion with 
a Hyrax RME. The mid-palatal screw was turned 
twice daily (0.5 mm/day) resulting in a midline 
diastema.

Figure 9. (a−e) Spontaneous closure of diastema 
observed at 3 months post sealing the mid-
palatal screw.

constructed or prefabricated and adjusted 
chairside. They can be removable (Figure 
4) or fixed and are usually made of 0.9 or 
1.0 mm stainless steel with four helices 
which increase the flexibility and range 
of activation. Trihelices can be useful in 
patients with cleft lip and palate. The 
desirable force level of 300−400 g can be 
delivered by activating the appliance by 
approximately one molar width (Figure 5). 
The length of palatal arms can be altered to 
include the teeth that are in crossbite, where 
appropriate, though there is rarely any 
advantage at all in extending them forwards 
of first premolars. Quadhelices are usually 
cemented using glass-ionomer cement or 
compomer onto first permanent molars. 
Over-correction of the maxillary expansion 
is usually required to account for the 
inevitable relapse. Proffit et al recommend 
that the palatal cusps of the maxillary teeth 
should occlude on the lingual inclines of the 
buccal cusps of the mandibular molars at 
the end of active expansion.14 Quadhelices 
are usually kept in until placement of full-
sized rectangular stainless steel working 
archwires.

A recent Cochrane review 
reported that ‘there is a small body of low-
to-moderate quality evidence to suggest 
that the quadhelix appliance may be more 
successful than removable expansion 
plates at correcting posterior crossbites 
and expanding the inter-molar width for 
children in the early mixed dentition (aged 
8−10 years)’. The authors reported that 
quadhelix appliances may: 1) be 20% more 
likely to correct crossbites than removable 
expansion plates; and 2) achieve 1.15 mm 
more molar expansion than expansion 
plates. There was insufficient evidence 
regarding canine expansion or the stability 
of crossbite correction.2 The advantages 
and disadvantages of quadhelices are 
summarized in Table 1.

Comparing quadhelix expansion 
with rapid maxillary expansion, quadhelices 
were reportedly preferred because of 
lower forces and better tissue adaptation 
during expansion.15,16 However, no strong 
conclusions regarding the dental and 
skeletal effects of slow expansion could be 
made in the systematic review by Lagravère 
et al due to the fact that the studies 
included did not have a control group.17

Rapid maxillary expansion (RME)
The theory behind RME is that 

the force on the teeth is transmitted to 
the bone causing separation at the mid-
palatal suture, but before significant tooth 
movement can occur. Clinicians therefore 
aim to use RME before or during the 

pubertal growth spurt prior to complete 
fusion of the suture.

As a general rule, clinicians opt 
for RME when the transverse discrepancy 
is more than or equal to 4 mm. It is the 
preferred technique, especially when the 
maxillary molars are buccally flared. This is 
because a quadhelix would tip the molars 
even further, possibly compromising 
periodontal health and reducing the 
overbite by propping open the bite on the 
molar palatal cusps. Expansion with RME 
is differential: the maxilla expands as if on 
one hinge with the apex at the bridge of 
the nose giving more expansion at the roof 
of the mouth than at the nasal floor, and a 
second hinge from the palatal aspect with 
more expansion anteriorly than posteriorly. 
The posterior maxilla expands less readily 
because of the resistance produced by the 
zygomatic buttress and pterygoid plates.

Lagravère et al reported that the 
immediate effects of RME were 60% dental 
and 40% skeletal.18 The long-term skeletal 
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effects and stability of RME are less clear 
owing to small numbers of trials with weak 
methodologies. Lagravère et al reported no 
significant long-term changes in the antero-
posterior or vertical dimensions following 
RME.19 Although transverse correction by 
RME is considered by many as stable, there is 
a lack of strong evidence to support this.

There are two types of RME 
appliances. The Haas RME uses acrylic pads 
and heavy wires to apply pressure to both 
the teeth and palatal tissues. The main 
disadvantage of this method is that the 
palatal acrylic flanges impede cleaning. The 
Hyrax RME is an expander soldered to bands 
on the first molars and first premolars with 
a wire connecting the bands. The Cochrane 
review by Agostino et al reported that, in the 
correction of posterior crossbites in children 
(8−10 years), the Haas RME produced more 
expansion (0.7 mm mean difference) than 

the Hyrax RME, but this difference was not 
statistically significant.2

Clinical management
During consent and before 

starting treatment, it is important to warn 
the patient and parent that an upper 
midline diastema will form during expansion 
(Figures 8 and 9). The central diastema closes 
spontaneously from a combination of skeletal 
and dental relapse rather than from tooth 
movement alone. Patients may experience 
pressure or discomfort during expansion 
and may occasionally experience a popping 
sensation as the suture opens.

When choosing bands for the 
premolars and molars, it is prudent to 
choose band sizes that are 2−3 sizes slightly 
larger than one would usually use during 
fixed appliances, to account for the four 
paths of insertion needed when cementing 
the RME. It is essential that the RME fits 

Figure 10. (a−h) Before and after SARME using a Hyrax RME.
Figure 11. (a−c) During treatment a patient 
presented with a bilateral tendency to crossbite.
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well and is cemented securely, as failure 
of the RME during expansion, or in the 3 
months following expansion, will result in 
immediate loss of some of the transverse 
correction.

RME is usually performed by 
asking patients or their parents to turn a 
mid-palatal screw twice daily (0.5 mm/day, 
am and pm). The activation key should be 
attached to a plastic handle or a length 
of dental floss to prevent accidental 
swallowing or inhalation of the key. Patients 
should be reviewed on a weekly basis 
during rapid expansion to ensure that the 
appliance is not becoming loose.

The amount of inter-premolar 
and inter-molar changes should be 
measured using a pair of dividers. Palpation 
of the buccal mucosa can help the clinician 
to detect if the roots of teeth have been 
moved to the surface of the buccal cortex, 
indicating a need to stop and/or reduce 
the expansion. Some clinicians recommend 
that an upper occlusal radiograph be taken 
two weeks into treatment to check for 
separation of the mid-palatal suture. Lack of 
suture opening is a potential problem with 
RME in non-growing patients. RME in these 
patients can result in excessive tipping, 
buccal plate defects, gingival recession and 
asymmetric expansion.

Active screw turning is usually 
required for a period of three weeks, after 
which a retention period of three months 
is recommended to allow for bony infilling 
of the separated suture. During retention, 
compomer or glass-ionomer cement should 
be placed around the expansion screw to 
prevent it turning inadvertently (Figure 9).

Surgically assisted rapid maxillary expansion 
(SARME)

SARME is used for the correction 
of posterior crossbites in skeletally mature 
patients with fusion of the mid-palatal 
suture. Additionally, in cases with severe 
maxillary hypoplasia, the amount of 
expansion needed may not be attainable 
with traditional orthodontic expansion 
alone. SARME is a form of distraction 
osteogenesis in which a partial osteotomy 
or corticotomy aids expansion with a 
tooth- or bone-born expansion appliance 
(Figure 10). Opinions vary as to the best 
techniques and specific osteotomy sites 
required for stable expansion. One approach 
is a buccal corticotomy or effectively a Le 
Fort I osteotomy and/or mid-palatal split, 
followed by RME. The immediate effects 
and stability of SARME have been examined 
in a systematic review. Lagravère et al 
reported that the immediate intermolar 
width increased by 7.1−8.7 mm with 

Figure 12. The upper archwire was expanded.

Figure 13. (a−c) Six weeks later the patient 
presented with a scissors bite affecting the upper 
molars.

Figure 14. (a−e) Cross-elastics have been started 
to correct a scissors bite affecting the upper left 
buccal segment. Kobayashi ligatures were placed 
on the UL4 and UL5 and lingual buttons were 
bonded to the LL4, LL5 and LL6.

a smaller intercanine width increase of 
4.9−5.2 mm. They found that there were no 
clinically significant changes in vertical or 
sagittal dimensions, and that relapse of the 
intermolar width at one year was 0.5−1 mm.20

A systematic review by 
Verstraaten et al found no evidence of an 
advantage of a bone-borne expansion 
appliance over tooth-borne SARME.21
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Cross-elastics
Cross-elastics can be an extremely 

effective way to help correct buccal segment 
crossbites or indeed scissorbites. If there were 
a scissorbite, one would place Kobayashi 
ligatures on the brackets of the affected 
upper molar and premolar teeth and buttons 
on the lingual surfaces of the lower teeth 
when in rectangular stainless steel archwires 
(Figures 14−15). The opposite would be 
done for crossbite correction, with the elastic 
running between the palatal surface of the 
uppers, and the buccal surface of the lowers. 
The patient would then be instructed to 
wear an intra-oral elastic from the ligatures 
to the buttons full-time, changing the elastic 
once daily. The main factor limiting success 
with this technique is the lack of patient 
co-operation with elastic wear.

Self-ligating brackets
Over the past eight years, 

prospective clinical studies investigating the 
effects of self-ligating systems have been 
conducted. One of these effects investigated 
is arch dimensional changes (Figure 16). 
Fleming et al reported statistically more 
intermolar expansion associated with self-
ligating (SmartClip, 3M Unitek, Monrovia, 
Calif, USA) appliances compared with 
the conventional pre-adjusted edgewise 
appliance (Victory, 3M Unitek).22 However, 
the difference was only 0.91 mm, which may 

not be considered clinically significant, and 
only mandibular arch dimensional changes 
were assessed. Pandis et al also reported 
statistically greater intermolar expansion 
with Damon II (Ormco, Glendora, Calif, USA) 
brackets compared with the conventional 
edgewise group.23 However, there was no 
statistically significant difference noted in 
intercanine expansion between the two 
groups. It remains to be seen whether 
expanded archwire forms with self-ligation 
promotes significantly more transverse 
increase than conventional edgewise systems.

Expansion arch
The expansion arch or auxiliary 

buccal arch can be made from 0.9−1.135mm 
round stainless steel wire bent into the 
shape of a dental arch and inserted into the 
extra-oral traction tubes on the first molar 
bands. A prospective randomized clinical 
trial by Mcnally et al, comparing quadhelices 
and expansion arches, reported that both 
were equally effective, but that 75% patients 
disliked the appearance of the expansion arch 
compared with 25% patients who disliked the 
appearance of the quadhelix. The expansion 
arch was, however, significantly cheaper.24

Conclusion
The different methods of 

correcting transverse discrepancies have 
been discussed. Clinicians need to be aware 
of the respective merits and limitations for 
each of these methods. The method chosen 
will depend on several factors, such as the 
nature of the crossbite (skeletal or dental), 
the degree of dento-alveolar compensation, 
the size of the discrepancy, and age of the 
patient. Consideration should also be given 
to the stability of the correction and to the 
provision of adequate retention.
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