
INTRODUCTION
“Natural tooth is the best space maintainer.” In order to preserve the 
arch length space maintainer appliances are recommended 
following the premature loss or elective extraction of tooth/teeth. It is 
the responsibility of every clinician to monitor and manage space in 

[1]the developing dentition.  Despite all the routine preventive 
measures used in paediatric dentistry loss of anterior tooth occurs 
frequently in young children. In particular are the maxillary incisors 
usually as a consequence to nursing bottle caries, rampant caries 

 [2]or trauma.  

Children do not want to be different from others. Children imitate 
their peers and they want to have the same healthy and happy smile 
as that of theirs. Loss of teeth is detrimental to their self esteem, thus 

 [3]having a psychological impact on the child.  Because of 
embarrassment the child may have due to the missing teeth, the 
child may restrict lip and jaw movements while speaking. Also tooth 

 [4]loss can have subtle effects on the child's speech.  If the loss of 
teeth occurs before 4 to 6 years of age the child will be hindered 
from correct pronunciations of certain sounds such as s, z, 

[3]unvoiced th, unvoiced zh, f and v.  Anterior dental disharmonies 
can lead to the development of  maladaptive articulatory habits  
interfering with normal tongue placement. Also, the absence of 

 [4]maxillary anterior teeth may initiate a tongue thrust pattern.

In addition, premature tooth loss often tend to cause undesirable 
tooth movements of primary and /or permanent teeth including loss 
of arch length which has a profound effect on the oral health of the 
child even after eruption of the permanent teeth.   The 
malocclusions like crowding, rotations, ectopic or delayed eruption, 
impaction, cross bite, increased over jet or overbite and unfavorable 
molar relationship as a result of arch length deficiency due to 
closure of space previously occupied by the deciduous teeth have 

[5]been noticed.  Elkeberry and Mayo lists four condition that result 
from premature loss of primary anterior teeth. They are, open bite 
with tongue taking the forward position; habits like tongue thrusting; 

 [6]defect in speech and difficulty in chewing.

This article describes the ideal requirements and factors which 
influence the selection of anterior aesthetic space maintainers, the 
psychological effect of anterior tooth loss on the child,  implications 
of canine on anterior space loss, impact on speech, development of 
oral habits the advantages and disadvantages of removable and 
fixed anterior space maintainers, and the various designs of anterior 
space maintainers which help to resolve the above said problems in 
a child with early anterior tooth loss. After thorough review of 
literature, there was a lack of a review for anterior space maintainer, 
hence this review was undertaken. To the best of our knowledge this 
is the first review for anterior space maintainers.

MATERIAL AND METHODS:
This is a descriptive review; the method consisted of a thorough 
search through Pubmed and Medline data basis using search 
terms: premature anterior tooth loss, aesthetic space maintainers, 
tooth loss and psychological effect on child. A hand search of non 
listed peer reviewed papers was also performed and reference 
section of identified papers was also searched to identify additional 
articles. A total of 21 out of 116 articles matched the inclusion criteria 
which were published from 1971 till date. Of these 11 articles 
discussed regarding the oral habits and the psychological impact on 
child with early tooth loss, 5 articles discussed the implication of 
canine on anterior space loss, 8 articles on influence on speech; 6 
articles highlighted the advantages and disadvantages of 
removable and fixed space maintainers. One article discussed 
about the factors which influence their selection and 18 articles of 
case reports enumerated the various designs of anterior aesthetic 
space maintainers.

RESULTS AND DISCUSSION:
Ideal requirements and factors influencing a space maintainer:

A space maintainer should ideally approximate or fulfil the following 
requirements:

• Should retain the original space for the permanent successor.

• Restore function.

• Prevent supraeruption of opposing teeth.

• Minimum preparation of abutment teeth.

• Should not interference with normal physiological growth and 
development.

• Should be easily cleaned by the patient.

Both removable and fixed type space maintainers will fulfil these 
[7]requirements.  However the following factors influence their 

selection, these include, developmental stage of the dentition; the 
number of lost teeth; occlusion and dental arch and  the patient's 

[8]cooperative ability, age and the psychological condition.  

PSYCHOLOGICAL IMPLICATIONS AND AESTHETICS:

According to Brauer and Lindhal young children often attach 
important psychological implications of premature loss of primary 
incisors. They often feel that they are losing very vital part of their 
body which has a definite impact on their appearance. However 
according to Olsen the premature loss of primary incisors is more of 
a concern to the parents with little psychological implication on the 

[6] child. The parents and family members feel guilty about the early 
[3]loss of primary teeth in a child.  According to Kapur et al (2005) 

children as young as 3 years are conscious about their looks and 
insist their parents for dental treatment for the missing tooth or teeth 

[9]for aesthetic reasons.  On the other hand according to Moss and 
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Maccardo (1985) children are not aware of the loss of primary 
incisors prior to the age of 5 or 6 years as it does not make any 

[10]difference since their classmates also lose their incisors.   

SPACE LOSS:
Most authors contend that space loss in the anterior region is 
negligible once the primary cuspids erupt. If the anterior primary 
teeth were in contact before the loss or there is evidence of an arch 
length inadequacy in the anterior region, a collapse in the arch after 

[6, 11-12]the loss of one of primary incisors is almost certain.  Also 
Sawush states that space clousure is more likely to occur if the 

[6]primary incisors are lost before the eruption of the primary cuspid.  
Kohn (1961) advocated maintenance of space till the age of 4 years if 
there is premature loss of primary incisors since prior to age 4 the 
crowns of the permanent incisors are way high up in the maxilla to 

[13]exert space maintenance influence.  Olsen feels that premature 
loss of lower anterior teeth although less frequent however draws 
more attention. He compares lower anterior teeth to the staves in a 
barrel. If one stave is lost, there is resultant collapse; hence a space 

[6]maintainer in this region is a must.  Hill et al and Oppenheim 
[6,14]reported malocclusion due to premature loss of anterior teeth.  On 

the contrary Gould makes the following statement: “There is general 
agreement that space maintainers are not necessary in the 
deciduous incisor region and, although early loss of deciduous teeth 

[6]often results in space loss, it does not always cause malocclusion”.  
It is known that intercanine width changes during growth. Dincer et al 
found in a study that there was statistically significant increase in the 
intercanine width and the bucco-lingual bone measurements. 
Hence some of the space maintainers might cease the increase in 
intercanine arch width and length during the transition period 
between the primary and permanent canines hence this should be 

[15]taken into account in the design of the appliance.

MacGregor did an extensive review of literature on when space 
maintenance is needed in the primary anterior region and came up 
with the following recommendations: If a primary canine is lost 
prematurely it may cause midline shift, hence to prevent this space 
maintenance is needed; maintain space if maxillary and mandibular 
primary incisors are lost prior to the eruption of primary canine, since 
during the eruption the primary canines may push the deciduous 
laterals mesially thereby causing loss of space in that quadrant and  
in the mandibular arch there is no need to maintain space if the 
primary incisors are lost after the eruption of deciduous canine as the 
lower arch is inside the upper arch, although space loss ensures the 

[16]space reopens when the permanent teeth erupt.

IMPACT ON SPEECH DEVELOPMENT:
It has been considered that maxillary anterior teeth are important for 
speech development and the ability to articulate certain speech 

[17]sounds.  Loss of incisors during the time of speech acquisition is a 
complex issue for parents, dentist, and speech- language 

 pathologist. Snow studied the effect of articulation of sounds /f, v, s, 
z/ in children with missing maxillary primary central incisors to that of 
children with these teeth present and the results of his study revealed 
statistically significant differences in the misarticulation of all the six 
sounds. According to Banson and Byne there are changes in the 
acoustic characteristics of sound production, developing and 
establishing sounds if open spaces are present in the arch. 
However, Reikman and ElBadrawy in their study showed that there 
was no long term effect on speech due to premature loss in the 
children they tested, with the exception of children in whom the 
extractions were made before the age of three. In the study done by 
Gable et al., (1995) children with premature loss of primary maxillary 
incisors produced more articulation errors than the children with 
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[18]normal exfoliation.  Studies have shown that there is an obstacle for 
acquisition of correct language if the loss of maxillary incisors occurs 
before the child has mastered the sounds. If the loss of teeth occurs 
after the acquisition of these skills, transient disruption of sounds 
may be expected until the compensatory mechanisms come into 

[19]action.

DEVELOPMENT OF ORAL HABITS:
 It has been debated for years as to whether tongue function will lead 

[20]to malocclusion or it merely adapts to local changes of occlusion.  
However according to Proffit, (2000) in order to gain anterior valve 
function and to prevent the escape of food and liquids the tongue 

[21]thrusts into forward position.  McWilliams and Kent state that 
child's failure to develop adult  swallowing pattern will lead to tongue 
thrust habit as well as premature loss of primary incisors will thrust 
the tongue forward to obtain adequate seal. Also this tongue 
thrusting will hamper proper eruption of permanent incisors thereby 

[16]causing open bite which will further perpetuate this habit.  
According to Oppenheim loss of anterior primary teeth leads to 
speech defect, tongue thrust habit, premature eruption and 

[6]crowding of permanent teeth.

ADVANTAGES AND DISADVANTAGES OF REMOVABLE 
AND FIXED APPLIANCES:

The treatment options available to the practitioner for anterior tooth 
loss include both removable and fixed appliances. However the 
advantages and disadvantages of both the designs have to be 
considered before the selection of the appliance. Removable 
appliances are useful for replacing several lost teeth, however the 
need of cooperation from the child for a long time, periodic 

 [2, 7]adjustments, chance of loss and breakage are disadvantages.  
The fixed appliance reduces the chance of loss and breakage as well 

 [7]as provides all the benefits of the removable appliance.  The use of 
fixed bridge prosthesis is contraindicated during active growth 
phase as it may hamper growth. However there exists a period of 
stability between the ages of 3.0 and 5.5 years during the primary 
dentition period where the sagittal and transverse dimensions are 

 [2]unaltered and hence these prosthesis can be considered.  The 
fixed aesthetic appliance has its disadvantages too. As these 
appliances make use of cemented bands and crowns on posterior 
teeth for retention these appliances should be checked on regular 
basis for the disintegration of the cement and areas of 
decalcification on tooth or teeth. There is also need for periodic 
adjustment of the appliance, if it is worn during the growth period. 
There are chances of breakage of the acrylic components attached 
to the fixed lingual arch with the missing teeth. There is difficulty in 
home cleaning, bending of wires with fingers or sticky foods, which 

[7,15]may lead to occlusal interference.  Also more anterior the teeth are  
to be placed,  abutment teeth are overtaxed due to the excessive 
stresses on them. In order to avoid excessive stress on teeth one 

 [15]needs to limit undue strain on the arch wire of fixed appliances.

There are also certain conditions where in fixed appliances are 
absolutely contraindicated, these include: mentally challenged 
individuals, seizure disorders, a poor compliance, very poor oral 
hygiene, immune compromised patients, severe deep bite, 
increased overjet or anterior cross bite and continuation of 

[22]inappropriate feeding habits.  

DESIGNS OF ANTERIOR AESTHETIC SPACE 
MAINTAINERS:
There is essentially one design with various modifications for 
removable appliances. In situations where a fixed appliance is 
desired, there are several options to be considered. Table: 1 shows 
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Rachappa25

  

2010

  

Composite 

 

Roughing of the 
stainless steel wire

 

Every 3 
months

 
Aswanth

 

et 
al26

 

2015

 

Acrylic teeth 

 

Spikes to reinforce 
acrylic segment and 

teeth

 

Every 3 
months 

 

Huber27

 

1997

 

Resin bonded 
retainer

 

Porcelain

 

Grooves on 
adjacent abutment 

teeth

 

Every 3 
months for a 

year

 

Joho & 
Maréchaux28

 

1980

 

Over denture

 

Acrylic

 

Retaining the roots 
of the remaining 

teeth

 

3 month 
recall 

schedule

 

Joho & 
Maréchaux29

1981

 

Partial denture 
with arch 

expansion screws

Acrylic

 

Acrylic denture 
base

Not 
specified

Jain et al30 2011 Polyethylene 
fiber

Composite Polyethylene fiber 
placed in slot of 

root canal

6 months

Rodrigues et 
al

2
2002 Bridge work Composite Crownless Bridge 

Work type III 
anchor and anchor 

channels

6 months

Marwaha et 
al31

2012 Composite Groves created on 
the lingual surface

6 months

Author Year Design Pontic type Retention of 
pontic
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Margolis
3

2001
 

Incorporate molar 
bands or stainless 
steel crown with 

palatal wire

 

Acrylic Perpendicular wire 
soldered to lingual 

wire

Not 
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Klapper 
and

Strizak-
Sherwin

4

1983 Composite-
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and 
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7
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resin

 

Open faced 
stainless steel 

crown
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specified

 

Plastic teeth
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pad with mesh base
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into missing tooth 

space

 

3 month 
follow up
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2012

 

Acrylic

 

Small pieces of 
wire bent  like hook 

to form a mesh

 

Every 3 
months till 
permanent 

molars 
erupted

 

Chang, Chen 
and

 

Kuo15

 
1999

 

Acrylic

 

Attachment post 
wire  bent into 

loops

 Not 
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Chalakkal et 
al
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2013

 

Acrylic

 

Zigzag wire pattern 
along with 

retention holes on 
the base of acrylic 

teeth 

Every 3 
months till 
permanent 

molars 
erupted 

Gupta et al23  2011  Acrylic Pink acrylic Every 3 
months till 
permanent 

molars 
erupted

 Waggoner and

 
Kupietzky

24

 

2001

 

Acrylic

 

Wire component 
soldered to lingual 

arch

 

Not 
specified
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the different designs of anterior space maintainers in deciduous 
dentition.

CONCLUSION:
Nature has gifted mankind with two sets of dentition which follows 
transition from an infant's jaw to that of an adults jaw. If there is any 
deviation during this transition stage then it may affect not only the 
facial form and profile of an individual but may have an impact on 
psychology and self esteem. This descriptive review has shown 
various designs of aesthetic space maintainers for the missing 
anterior tooth/teeth in a growing individual. Most of the designs 
presented are of single case reports and only some articles have 
mentioned the time the cases were followed. Although there are 
some factors to be considered while selecting the design of a space 
maintainer which dictate their advantages and disadvantages in 
selection. Decisions regarding the use of space maintainers must be 
decided based on scientific evidence and clinical situation. 
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