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INTRODUCTION
Primary teeth play the important role as natural
space maintainers till eruption of permanent
succedaneous teeth in addition to their role in
maintaining aesthetics as well as helping in
mastication. The most common orthodontic
problem encountered today is the crowding and
lack of space in the permanent dentition.[1] Early
loss of deciduous teeth causes drifting of adjacent
teeth into the space created which results  in
abnormal axial inclination, spacing between the
teeth and shifting of dental midline. This early
loss prevents the normal eruption and deviation
of their permanent successors from their normal
eruption pathways leading to malocclusion.[2]
Prevention of space loss in the deciduous and  the
mixed dentition prevents the development of
malocclusions in the later period, thereby reducing
or eliminating the need for later comprehensive
orthodontic treatment. Space management forms
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an integral part of preventive and interceptive
orthodontics.[1] Space maintenance is an
indispensable part of Pediatric Dentistry and is
the primary preventive orthodontic care that is
provided to avoid future dental malocclusions.

The term space maintenance was given by Sir JC
Brauer in 1941. He had defined space maintenance
as the process of maintaining a space in the dental
arch previously occupied by a tooth or a group of
teeth.A space maintainer is used to maintain the
space created by the lost deciduous tooth or teeth
till the eruption of their successors. [2]

The objectives of space maintainers are
preservation of primary tooth space after early
loss, integrity of the dental arches, normal occlusal
planes and to aids in esthetics& phonetics in case
of anterior space maintainer. A successful restored
carious tooth is the best space maintainer. [2]
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Careful considerations of thevarious factors
affecting planning of space maintainers must be
checkedin selecting a space maintainer.
Radiographic and space analysis should be
considered before placing a space maintainer.[2]

Requisites of a space maintainer[2]
1) Should maintain mesio-distal width of lost

tooth

2) Simple, easy to fabricate and cost effective

3) Should restore function and prevent over
eruption of opposing teeth

4) Should be strong enough to withstand the
functional forces

5) It must permit maintenance of oral hygiene

6) It must not restrict normal growth and
development which take place during the
transition from deciduous to permanent
dentition

Planning for Space Maintenance
The following considerations are important when
space maintenance is considered after the
untimely loss of primary teeth [3]:

1. Time elapsed since loss-Space closure usually
takes place during the first 6 months after the loss
of the tooth. When a primary tooth is extracted or
exfoliated, all factors indicate the need for space
maintenance, it is best to insert an appliance as
soon as possible.

2. Dental age of the patient-Gron studied the
emergence of permanent teeth based on the
amount of root development as viewed on
radiographs, at the time of emergence. She had
found that teeth erupt when three-fourths of the
root is developed, regardless of the child’s
chronologic age.The decision to give a space
maintainer can be assessed based on the root
formation of the succedaneous teeth.

3. Amount of bone covering the unerupted tooth
–Predictions of tooth emergence based on root
development and influence of the time of primary
tooth loss are not reliable, if the bone covering

the developing permanent tooth has been
destroyed by infection.[3] In such a situation the
emergence of the permanent tooth is usually
accelerated. If there is bone covering the crown
of the tooth, it may be readily predicted that
eruption will not occur for many months, a space-
maintaining appliance is indicated. A guideline
for predicting emergence is that erupting
premolars usually require 4-5 months to move
through 1mm of bone as measured on a bite-wing
radiograph.

4. Sequence of eruption of teeth- the dentist
should observe the relationship of developing &
erupting teeth adjacent to the space created by
the untimely loss of a tooth. Same situation exists
if the first primary molar is lost prematurely and
the permanent lateral incisor is in active state of
eruption. The eruption of permanent lateral incisor
will often result in a distal movement of primary
canine and an encroachment on the space needed
by first premolar. This condition is frequently
accompanied by a shift in midline towards the
area of the loss.

5. Delayed eruption of the permanent tooth- In
case of impacted permanent tooth, it is essential
to extract the primary tooth, construct a space
maintainer & allow the permanent tooth to erupt
at its normal position. It is advisable to incorporate
an occlusal stop in the appliance to prevent supra-
eruption in the opposing arch, if the permanent
teeth of the opposing dentition have erupted.[3]

6. Congenital absence of the permanent tooth-
If permanent teeth are congenitally absent, the
dentist should decide whether it is wise to hold
the space for many years until a fixed replacement
could be provided or if it is better to allow the
space to close. If it is decided to hold the space, a
suitable space maintainer is to be delivered.

7. Presentation of problems to parents–An
informed consent must be obtained and parents
should be explained aboutproblems of premature
loss of teeth and its resultant potential space loss.
They should also be made to understand the need
for space maintenance.
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Types of space maintainers
I.Space maintenance for missing primary
molarsand canines
1. Band and loop space maintainer: The band
and loop space maintainer are indicated for the
premature loss of unilateral or bilateral maxillary
or mandibular deciduous molars. It adjusts easily
to accommodate changing dentition.Maintenance
ofspace necessary to hold the second primary
molars in position, especially as the first
permanent molars erupt and create forces which
otherwise would move the primary molars
forward.[4,5]

It consists of a band around one teeth adjacent to
the edentulous area and a 0.032’’ or 0.036’’
stainless steel wire loop that forms a  loop from
soldered attachments on the buccal and the lingual
surfaces of the band to the tooth, on the other side,
of the edentulous space.The band is usually placed
on the tooth distal to the extraction space. The
contour of the loop should be close to gingival
contour positioned just above the contact area
with the arms of the loop placed in the junction
of middle and cervical third. The final width of
the loop should be wide enough approximately
7-8mm to allow eruption of premolar inside the
loop. [3]

Modifications of band and loop space maintainer
include crown and loop, crown-band and loop,
reverse band and loop, bonded band and loop,
band and bar, long span band and loop.

Band and loop space maintainer

There are some problems with this appliance, with
loss of cement being the primary reason for failure.
Other complications associated with band and loop

space maintainer includes caries resulting from
cement loss, appliance displacement with wire
embedding into gingival tissues, and an inability
to control for rotations or tipping of abutment teeth.
Other disadvantages are the laboratory cost and the
chair time for the two appointments associated with
fabrication and delivery. [5]

2. Lingual holding arch: It is indicated in
bilateral loss of the deciduous posterior teeth, in
mandibular arch, especially if the permanent
mandibular incisors exhibit crowding. [6]

Lingual arch space maintainer

There are also disadvantages to the lower lingual
holding arch: [7]

If lingual arch space maintainer is placed before
the loss of the primary incisor teeth, lingual wire
may interfere with eruption of the permanent
incisors, which may migrate facially from a
lingual position during development. It has also
been suggested that the lower lingual holding arch
causes proclamation of the lower incisors, which
has led some clinicians to suggest avoiding
contact of the lingual arch with the mandibular
incisors. However, the retruded wire position is
expected to reduce the ability of the arch to resist
mesial movement of the permanent molars.
Another disadvantage is that the preservation of
the leeway space may cause an increase in the
prevalence of second molar impactions. The lower
lingual holding arch also has various designs. The
recommended wire size for the lingual arch ranges
between 0.032 and 0.036 inches in diameter.

In addition to the laboratory fabricated custom
design, the lingual arch appliances is also
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available in premade forms. One variation isthe
prefabricated wires designed to fit inhorizontal
tubes welded to lingual surfaces of the molar
bands adapted. Another variation has the lingual
arch wires designed to fit into vertical tubes.

3. Nance arch holding appliance: It is indicated
in situations where premature bilateral loss of
maxillary primary teeth is present or when leeway
space must be preserved. It is similar to fixed
lingual arch appliance except that it is used in the
upper arch and there is an acrylic button in the
rugae region. [6]

Nance holding arch space maintainer

4. Transpalatal arch: It is also known as the
Goshgarian arch, is similar to the other fixed
bilateral appliances.[6]

It is indicated in situations where premature
unilateral loss of maxillary primary teeth is present

Transpalatal arch space maintainer

The advantage of TPA over the Nance appliance
is reduced food impaction and plaque retention
as well as improved soft tissue compatibility. TPA
also has some orthodontic benefits by providing
some resistance to molar extrusion and allowing
orthodontic tooth movement mild dental
expansion, derotation, and some torque.

5. EZ space maintainer: EZ Space Maintainer
(Ortho Technology Inc.) It requires no
impressions, no laboratory construction, and can
be directly bonded during one in-office visit. It is
a cost-effective, less time-consuming appliance
than traditional space maintainers. It is more
aesthetic, hygienic, simple and easy to use. It
provides easy maintenance of the mesio-distal
dimension of any lost, deciduous teeth and can
be used as an adjustable appliance by using the
NiTi coil included to regain some space.[4]

EZ space maintainer

6. Fiber-reinforced space maintainer: This is
intended to take only one appointment with no
laboratory procedures. The appliance consists of
composite reinforced with polyethylene or glass
fibers direct bonded to the buccal and lingual
surfaces of the abutment teeth.[8] Some studies
have shown this alternative to be comparable in
success rate to the band and loop. Others suggest
longevity of just 5–6 months. Failures primarily
involve debonding at the enamel composite
interface.[8]
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Fiber-reinforced space maintainer

II.Space maintenance with loss of second
primary molar before eruption of first
permanent molar

1. Distal shoe space maintainer/ Intra- alveolar
appliance:It is indicated when the primary second
molar is lost before the eruption of the permanent
first molar.The distal shoe appliance provides
greater control of the path of eruption of unerupted
permanent first molar and prevents undesirable
mesial migration.[6]

Distal shoe space maintainer appliance consists
of a molar band or a stainless steel crown that is
adapted to the primary first molar with a wire loop
extending over the extraction space/ site. There
is an additional extension (of either wire or a metal
guide plane) that extends subgingivally to contact
1mm below the mesial marginal ridge of the
unerupted permanent first molar. The length of
distal extension should be the approximate with
of primary second molar.[3,6] A radiograph is
taken with appliance in place prior to cementation
to verify the position of the distal extension.

Cementation is done on the day of extraction of
the second primary molar.

Distal shoe is contraindicated for those patients
with systemic diseases that affect the healing
process or cardiac anomaly patients requiring
antibiotic prophylaxis.[4]

Distal shoe space maintainer

III. Space maintenance for primary and
permanent incisor area
1. Groper appliance or the pedi partial
appliance: This also has a very specific indication
as a replacement for missing maxillary
incisors.This pedi partial/groper’s appliance
althoughprimarily used for esthetic purposesas the
early loss of incisors results only in minimal/very
less space loss, this appliance can also be used
for cases, in which posterior teeth are lost in
addition to the incisors.[4]

Groper appliance or the pedi partial appliance
Pre-Op and Post-Op

2. Pin and tube space maintainer: It is a fixed
type of space maintainer used in cases where there
is early loss of primary incisors. [5]

IV. Space maintenance for areas of multiple
tooth loss
1. Removable partial denture/ Functional space
maintainer: It incorporates functional units like
artificial teeth in an acrylic plate. It helps in
mastication in the posterior region, improves
esthetics in the anterior region, prevent abnormal
speech and tongue habits[3].

 Functional space maintainer
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2. Simple acrylic plate: non-functional space
maintainer [9]

It doesn’t incorporate functional units like teeth
and consists of an acrylic plate only extending
the edentulous span.

Pre-Op and Post- Op of non-functional space
maintainer

Advantages of removable space maintainers [7]
· Permits better maintenance of oral hygiene
· Maintains or restores vertical dimension
· Helps in keeping the tongue within its

boundary
· Easy to fabricate and requires less chair side

time
· Can be made aesthetic by incorporating teeth

Disadvantages of removable space maintainers [7]
· Patient compliance is necessary
· Appliance may be lost or broken
· It restricts the lateral growth of the jaw if

clasps are incorporated
· It may irritate the soft tissue

Failuresof space maintainers[10]
For each clinical situation, in which an early tooth
loss may be experienced, more than a single space
maintainer may be considered appropriate.
Therefore, potential for longevity should be
assessed when determining the best option for
each situation.

1. Loss of abutment teeth prior to eruption of the
successors of the missing tooth being maintained-
In such situation, some appliances may need to
be replaced by different variations as the dentition
develops.

2. As for failure of space maintainers, one of the
most common reasons is cement loss. Cement loss
ranges from 15% to 36% of space maintainer

failures and is more common with the band and
loop space maintainer than with the lower lingual
holding arch or Nance appliance.

3. Breakage at the solder joint, which has variable
failure rates.

4. Splitting of bands is also seen with a higher
incidencebeing recorded in literature with the
lower lingual holding arch than the Nance
appliance or the band and loop. The most common
failure of the band and loop can be addressed by
simply recementing the loose or displaced
appliance as opposed to remaking a broken fixed
bilateral appliance, many would conclude that the
band and loop has less complications, making it
a more common choice for space maintenance.

Ongoing Monitoring and Evaluation of In Place
Space Maintainers[10]
Follow-up should be done at regular intervals.
Sufficient clinical retention of the appliance
should be evaluated along with soft tissue health
also being monitored.The intra-oral radiographs
should be taken at appropriate intervals to evaluate
the eruption status of the permanent tooth/teeth
for which a space maintainer has been placed.
When the tooth is visible or erupting between the
wires of loop, it is time for removing the
maintainer. Also, if one of the deciduous teeth
supporting the appliance sheds/exfoliates, the
space maintainer should be removed.

Conclusion
The best space maintainer is a well maintained
primary tooth retained in the arch till their
permanent successors erupt. But when these
important natural space maintainers are lost
prematurely, it is essential to implement a space
management strategy. Appropriate space
management therapy can save a child from
esthetic and functional disfigurement and save a
family from lot of financial expenditure in later
orthodontic treatment costs. The dentist must
review the variables/ factors and re-evaluate his/
her decisions according to the dynamic
development of the patient’s dentition and plan
space maintenance accordingly.
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