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A B S T R A C T

Most of orthodontic patients seek treatment to improve their facial and dental esthetics which is
compromised due to variety of malocclusions. Malocclusion can be caused by skeletal or dental factors.
Dental malocclusion includes crowding, spacing, increased overjet, and overbite, rotations of teeth etc.
Correction of some malocclusions like crowding and increased overjet needs space in the dental arch.
There are various methods for creating space in the dental arch such as proximal stripping, distalization of
molars, extractions, expansion of arch, and proclination of anterior teeth, and derotation of posterior teeth.
In this article, we will briefly discuss about these methods.
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1. Introduction

Most of orthodontic patients seek treatment to improve
their facial and dental esthetics which is compromised
due to variety of malocclusions. Malocclusion can be
caused by skeletal or dental factors. Skeletal malocclusion
involves discrepancy in position or size of jaws while dental
malocclusions are due to malalignment of teeth. Skeletal
Class II malocclusion may be caused by retrognathic
mandible, prognathic maxilla or combination of both.
Skeletal class III malocclusion may be caused by prognathic
mandible, retrognathic maxilla or combination of these
two conditions. Dental malalignment of teeth includes
crowding, spacing, rotations, discrepancy in overjet and
overbite, proclination and retroclination of teeth. Treatment
of any type of malocclusion depends on type of
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malocclusion and age of patient. Skeletal malocclusion
may be treated by growth modulation treatment in growing
patients by using functional appliances. These functional
appliances reposition the mandible to correct malocclusion.
These can be removable or fixed appliances fabricated in
such a way that these change the position of mandible in
sagittal and vertical direction and produce lengthening of
mandible as they stimulate condylar growth.1

Treatment of dental malocclusion such as crowding,
proclination etc needs space to correct these malocclusions.
Crowding of the teeth within dental arches and occlusion
of teeth in human has been observed many years back
as Neanderthal man of 50,000 to 60,000 years ago.
Evolutionary changes from ancestors to the present man,
leads to decrease in facial dimensions. Genetic drift also
causes reduction in facial skeletal dimensions and also the
teeth size. Reduction in facial dimension is occurring more
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as compared to reduction in teeth size. This leads to higher
tendency of crowding in dental arches and protrusion of
teeth. Foundation of literature for gaining space in dental
arches has been started as early as 1723, when Pierre
Fauchard fabricated an appliance called “Bandelette” which
is used to produce expansion of dental arches. Later, the
concept of extracting teeth for treatment was introduced by
Robert Bunon in 1743.2

Space gaining in dental arches has prime contribution as
it helps to treat various types of dental malocclusions. Space
in dental arch can be achieved by two types of methods. The
first type of methods includes procedures of space gaining
by the reducing tooth material which is done by stripping of
teeth and extraction of teeth. Second type of space gaining
methods achieves space without reduction of tooth material.
These methods are expansion, derotation, and distalization
etc.3

2. Methods of Gaining Space

1. Proximal stripping
2. Arch expansion
3. Distalization
4. Uprighting of teeth
5. Derotation of teeth
6. Proclination of anterior teeth
7. Extraction of teeth.

2.1. Proximal stripping

It is reduction of mesiodistal dimension of teeth to
gain space in the dental arch. It is also called as
interproximal enamel reduction, interproximal stripping,
enamel approximation, and slenderizing. Ballard4 was the
first person who used proximal stripping for the mandibular
anterior region for achieving harmony in tooth size. Later
on, Hudson5 explained stripping procedure in detail using
metallic strips and he also described polishing of teeth
and application of fluoride preventive measures after doing
stripping of teeth.

2.1.1. Indications
In comprehensive orthodontic treatment proximal stripping
is used as an adjunct method to achieve ideal occlusion. It is
done:

1. For esthetic alignment of malaligned teeth and provide
long-term stability for aligned teeth.

2. To establish ideal Bolton’s ratio.
3. Used to treat malocclusions which need minimum

space for their correction.
4. It is used in mixed dentition for spontaneous

correction of crowded teeth.
5. For treating black triangles6

2.1.2. Contraindications
1. In patients with poor oral hygiene, as they are at higher

risk of developing interproximal caries.
2. Not recommended in patients having gingivitis.
3. Not indicated in young patients, because their pulp

chambers are large so there is higher chance of pulpal
exposure7

2.1.3. Advantages
1. Proximal stripping results in minimum loss of tooth

material.
2. After stripping, tooth movement needed is less.
3. Treatment duration is short as compared to extraction

cases.
4. It results in stability of the dental arches as it produces

contact surfaces rather than contact points.
5. Residual extraction spaces after orthodontic treatment

are avoided.8

2.1.4. Disadvantages
1. After doing proximal stripping, it is difficult to clean

interproximal areas which may need special adjuncts
to achieve good oral hygiene.

2. It may create esthetic problem due to square shape
appearance of the teeth

3. Due to loss of enamel, it may result sensitivity of the
teeth

4. It also increases chances of tooth decay8

2.2. Arch expansion

In year 1860, Emerson C Angell9 firstly used a double
jackscrew type of an appliance for expansion of maxillary
arch in a 14.5 year old girl. Expansion is usually needed
to correct the transverse discrepancy by combined use of
orthopedic and orthodontic tooth movements. Three types
of expansion modalities are used:

1. Rapid maxillary expansion (RME)
2. Slow maxillary expansion (SME)
3. Surgically assisted maxillary expansion9

2.2.1. Rapid maxillary expansion
The objective of RME is to correct narrow maxillary arch.
Its impact is not limited to maxilla only as maxilla is
associated to other facial bones. Effects of RME are:

1. Opening of midpalatine suture, more opening in
anterior area and progressively decreasing towards
posterior region of palate.

2. Lateral bending of alveolar processes take place which
later rebounds back after a few days.

3. Appearance of diastema between maxillary incisors.
4. Buccal tipping and extrusion of maxillary molars

occur.
5. Mandible rotates downwards and backwards.
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6. With arch expansion, width of nasal cavity increased
resulting in improvement in breathing.10

2.2.1.1. Appliances used for RME11.

1. Tooth borne

(a) Isaacson expander
(b) Hyrax expander

2. Tooth and Tissue borne

(a) Derichsweiler
(b) Hass

2.2.2. Indications and contraindications of RME
It is indicated for patients having narrow maxillary arch
with a transverse discrepancy equal to or more than 4 mm,
and also there is compensatory buccal inclination of molars
present. It is also used in class III patients to facilitate
protraction of maxilla by disrupting sutures, which are
connecting maxilla to other bones. RME is also useful in
patients with cleft lip and palate having collapsed maxillary
arch. Sometimes, also indicated to achieve arch length in
patients, with moderate maxillary arch crowding. RME is
not recommended in patients who have passed the growth
spurt, patients with recession on the buccal aspect of the
molars, anterior open bite cases, patients having convex
facial profile and in poor compliance patients.10

2.2.3. Slow maxillary expansion (SME)
In SME, light force is used for long duration which mainly
generates dentoalveolar expansion. It generates low-level
tissue resistance around the circummaxillary structures,
leading to better bone formation in the intermaxillary suture.
It was observed that it promotes more stable results of
expansion if provided with an appropriate retention period.
It delivers a constant physiologic force until the required
expansion is obtained. In SME, the maxillary arch is
expanded at slow rate of 0.5-1 mm/week. Low force is
used that is 2-4 pounds and expansion is completed in 2-5
months.12,13

2.2.4. Surgically Assisted Rapid Palatal Expander
(SARPE)
It is an alternative method of expansion which helps to
produce maxillary arch expansion in non-growing patients.
Indications for SARPE:14,15

1. To increase maxillary arch perimeter, to correct
posterior cross-bite, and when no additional surgical
jaw movements are planned.

2. It is used as a preliminary procedure, when
orthognathic surgical treatment is planned to prevent
increased chances of, inaccuracy, and instability linked
with segmental maxillary osteotomy.

3. Used to create space in maxillary arch for alignment
of crowded teeth when extractions are not part of
treatment.

4. For expanding hypoplastic maxilla associated with
clefts of the palate.

5. For expansion of maxillary arch to reduce buccal
corridor space11

2.3. Distalization

Molar distalization is an orthodontic treatment procedure
used to increase length of the dental arch by moving
posterior teeth in backward direction.

2.3.1. Indications
Molar distalization is not an option for all malocclusions. So
appropriate case selection is needed. Molar distalization is
recommended in following cases:

1. Class II or end on molar relationship.
2. Well-aligned arches with mild to moderate crowding.
3. Long distal bases.
4. Mesially positioned maxillary first molars due to caries

and early loss of deciduous second molars.

2.3.2. Contraindications
1. Skeletal or dental open bites.
2. Increased mandibular plane angle.
3. Increased lower facial height.
4. Increased overjet with proclination of maxillary

incisors.16

2.3.3. Appliances used for molar distalization17

1. Extraoral appliances

(a) Headgear

2. Intraoral appliances

(a) Intraarch:

i. Removable appliances:

A. ACCO (acrylic cervical occipital
appliance

B. Removable molar distalization splint
C. Segmental removable appliance in molar

distalization

ii. Fixed appliances

3. Maxillary Arch

(a) Flexible palatally positioned distalization force
system

i. Pendulum appliance and its modifications
ii. Distal jet and its modifications

iii. Intraoral bodily molar distalizing appliance
(IBDA)

iv. Simplified molar distalizer
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(b) Flexible bucally positioned distalization force
system

i. Repelling magnets
ii. NiTi wire

iii. Jones jig
iv. Sectional jig assembly
v. K Loop

(c) Flexible bucally and palatally positioned
distalization force system

i. Fixed piston appliances
(d) Hybrid appliances (rigid bucally and flexible

palatally positioned distalization force system)
i. First class appliance for molar distalization

(e) Implant supported appliances
i. Graz Implant Supported Pendulum Appliance

ii. Skeletal anchorage system
iii. Midpalatal Miniscre

4. Mandibular Arch appliances

(a) Lip bumper
(b) Franzulum appliance
(c) Unilateral Crozat Appliance

5. Interarch

(a) Rigid intermaxillary appliances
i. Herbst appliance

(b) Flexible intermaxillary appliances
i. Jasper jumper

ii. Churro jumper
(c) Hybrid appliances

i. Eureka springs

2.4. Uprighting of molars

In adult patients the common problem in patients is loss
of posterior teeth, commonly first permanent molar. The
problems associated with this loss of teeth depend on
number of teeth lost, location of tooth and time duration
since the tooth was lost and age of patient at which tooth
loss occurred. If the first permanent molar is lost, then
mesial tipping of second molar can be seen. It affects
periodontal health of teeth and also restorative procedures.
Also, the premolars can move in distal direction leading
to open contacts. The teeth in the opposite arch can also
supra erupt in the space created by loss of tooth which also
makes restorative procedure difficult to carry out and cause
occlusal interferences in mandibular movement. In such
cases the uprighting of teeth is needed prior to prosthetic
replacement of lost tooth/teeth. Uprighting of molars is one
of the procedures in orthodontics used for gaining space
needed to relieve crowding of teeth.18

In year 1981, Louis Norton18described that removable
appliance can be used for uprighting if only one tooth is to

uprighted which is tipped to less than twenty degrees from
vertical. There must be maximum tissue and tooth contact of
appliance with all the teeth which are not to be moved. Clasp
should be properly designed to prevent the displacement of
appliance.

He described three types of removable appliances that
can be used for molar uprighting. These are:

1. Recurved helical coil finger spring
2. Dumbbell-shaped spring in split saddle space retainer
3. Slingshot appliance

If the tooth is tipped more that is to sixty degrees
from vertical and when more control is needed, fixed
appliances are used for tooth uprighting. In fixed appliances
uprighting is done with various methods such uprighting
with minimum molar extrusion, Molar Uprighting Simple
Technique (MUST) without extrusion, given by Elie
Capelluto et al.19, and lower terminal molar (LTM)
uprighting whip.20

2.5. Derotation of teeth

Rotation of a tooth is displacement around its long axis. It
may be in mesiolingual or distobuccal direction. Rotated
anterior teeth occupy less space than their dimension so
there is need of space in dental arch for correction of rotation
of anterior teeth. Posterior teeth when rotated, occupy more
space than their actual dimension, so space is created in
the dental arch when posterior teeth derotated. Thus, this
space can be used to correct crowding of teeth. Teeth can
be derotated by applying single or couple force. Appliance
used for rotation correction can be removable, semi fixed, or
fixed on the basis of severity of rotation.21

Rotations of molars can be evaluated from patient
models. Diagnosing molar rotations is very important for
proper treatment planning and establishing more corrected
occlusion.

Andrews (1972) has described three contacts of
maxillary and mandibular molars which are:

1. Mesiobuccal cusp of upper first molar occludes with
mesiobuccal groove of the lower first molar.

2. Distal marginal ridge of the upper first molar contacts
the mesial marginal ridge of lower second molar.

3. Palatal cusp of upper first molar occludes with the
central fossa of lower first molar.

According to Cetlin in an ideal occlusion, the buccal
surfaces of the maxillary first molars usually are parallel to
each other.

Nanda (1997) stated that mesiobuccal cusp of the
maxillary molar is positioned mesially when the molars are
rotated along an axis lingual to the central fossa.18
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2.6. Extractions

Extractions in orthodontics are done to correct various types
of malocclusions. Variable extraction patterns are followed
for successful and stable correction of malocclusion. The
decision of extraction of tooth depends on various factors
such as type of malocclusions and treatment planning.
Extraction of teeth also depends on medical condition of
patient, patient’s attitude and agreement for the extraction
treatment plan, oral hygiene conditions, rate of occurrence
of caries, and the status of dentition.22

In class I cases with moderate to severe crowding the
most extracted teeth are first premolars in both arches
as extraction of these teeth provides maximum space for
correction of crowding and efficient support in posterior
segment to retract anterior teeth. Extraction of maxillary
and mandibular first premolars on one side and second
premolars on other side or variations of this pattern
are recommended in specific conditions depending on
malocclusion and treatment planning.23

In class I with moderate to severe crowding cases, all
second premolar extraction is usually indicated in following
conditions:

1. Extraction of all 2ndpremolars is advised when second
premolars are carious with poor prognosis, have large
restorations filled, or periodontally compromised.

2. There is moderate crowding in the anterior region and
crowding is also present in posterior part of arch.

3. In patients having anterior open bite, extraction of 2nd

premolars helps in deepening of bite.
4. For correction of midline deviations.
5. Also in cases where orthodontist do not want to change

facial profile of patient.24,25

In class II division 1 cases, the most common extraction
pattern is extraction of maxillary first premolars (59%),
followed by extraction of second premolars in 13%
cases and permanent molars 19%.Extraction of permanent
incisors was done in only 1%.26

In patients with increased overjet and mild crowding in
lower arch, extraction of upper first premolars and lower
second premolars is advised. This pattern of extraction helps
on reduction of overjet, relieving crowding and moving
lower molar forward to establish class I molar relationship.

Extraction of maxillary first permanent molars is
indicated when the molars are severely decayed with poor
restorative prognosis and significant crowding or ectopically
erupted canines.24

In patients with significant crowding, extraction in buccal
segment is needed to correct crowding. In most of class II
division 2 cases extraction is not needed and they are treated
by distalization and stripping.

In Orthodontic treatment of class III cases, extraction of
mandibular first premolars and maxillary second premolars
are advised when there is crowding in mandibular arch

or edge to edge incisor relationship. Another pattern of
extraction includes extraction of one of mandibular central
incisor when there is mild crowding or Bolton discrepancy.
In some cases, with severe crowding or class III with
anterior open bite, extraction of all first premolars is
indicated. In high angle cases when third molars are present,
extraction of permanent first molars may be a good option
to correct crowding and vertical growth.27,28

3. Conclusion

In many of orthodontic cases, treatment requires space in
the dental arch to align the teeth in appropriate position for
better aesthetics, function and stability. There are various
methods for creating space in the dental arch such as
proximal stripping, distalization of molars, extractions,
expansion of arch, and proclination of anterior teeth and
derotation of posterior teeth. The selection of one method
in any case depends on variety of factors including type
of malocclusion, arch length discrepancy, condition of
teeth, treatment plan for malocclusion etc. For appropriate
selection of method, proper diagnosis and treatment is
needed to provide best results to the patient. In today’s
time, digital technology helps in more precise diagnosis,
thus helping in choosing right option for any case.
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