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A Survey of the Use of Space Maintainers

INTRODUCTION

Space maintainers (S.M) are mainly used to main-
tain the mesiodistal relationship in a given arch when it
is indicated1-2. A space maintainer is utilized when there
is early loss of the primary molar as this can prevent or
reduce the severity of a developing malocclusion. Differ-
ent kinds of appliances can be used for space mainte-
nance depending on the child’s stage of dental develop-
ment, dental arch, involved missing teeth, occlusion,
patient’s age, ability to cooperate and to tolerate a
removable appliance3. Many different types of space
maintainers can be used for primary teeth loss. These
are (a)  Several kinds of band and loop and crowns with
welded tube and loop, b) Fixed wire composite resin
space maintainers, (c) Distal shoe retainers, (d) Man-
dibular lingual arch, (d) Nance appliance and transpalatal
arch, as well as (f) several kinds of removable appliances
as removable partial dentures4. Christensen and Fields5

reported that management of premature tooth loss in
the primary dentition requires careful thought by the
clinician because the consequences of proper or im-
proper space management may influence dental devel-
opment well into adolescence.  Early loss of primary
teeth may compromise the eruption of succedaneous
teeth if there is reduction in the arch length. Timely
intervention may save space for the eruption of the
permanent dentition.  The key to space maintenance in
the primary dentition is to know which problems to
treat5. Baroni et al6, studied longevity of 88 fixed space
maintainers in 61 patients, aged 5-9 years. The overall
incidence of failure was 31%. Solder failure accounted
for 37% of the total failure, 33% were due to loss of
cement, 19% involved soft tissue lesions, and 11% were
caused by interference with eruption of the permanent
teeth6.  The purpose of this study was to obtain an
overview of the use of space maintainers by the dentists
in Riyadh, Saudi Arabia.
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METHODS

The questionnaire was split into two sections:

1 The dental officer’s professional history including
undergraduate training:  Questions included in
this section covered, gender, personal history,
such as qualification, number of years experience
in dentistry, place of graduation from dental school
(undergraduate) and place of work.

2 Current practice in the use of space maintainers:
This section examined the knowledge dentists
were currently using for maintaining of spaces
after the extraction of teeth in child patients.
Questions included in this section covered the use
of space maintainers, use of radiographs for
evaluation before and after treatment, type of
space maintainers used by the dentist and the
types of cement used for cementation of the
space maintainers, problems of incomplete seat-
ing of space maintainers, reasons for none use,
timing and follow-up treatment for the space
maintainers.

Prior to undertaking the study, this questionnaire
was used in a pilot study carried out in the Dental
School at King Saud University.  This pilot study was
undertaken by 25 dentists. The questionnaire was
subsequently revised for the final draft.  The pilot study
showed that the questionnaire could be completed in 5
to 10 minutes.  The participating dentists were all
working in Riyadh, Saudi Arabia from different clinics
(mainly private clinics, Hospitals or Dental centers).
Participants were requested to return the question-
naire immediately after they completed it.  All the data
were entered into a computer and analyzed using SPSS
(Version 10).  Descriptive statistics and tables were
generated to analyze the data. Closed questions for
example “tick box” questions were analyzed using the
SPSS package.  Open questions, such as other or when
participant was offered a blank space on the page were
analyzed by hand.

RESULTS

From the 250 questionnaires that were distributed
to the dentists, 236 (95%) were returned.  The genders
of the responding dentists were 132 (56%) male and 104
(44%) female.  Table 1 shows the qualification of the

dentists. 89.5% of the samples were general practitio-
ners (BDS or DDS) and 10.5% were pediatric dentists
with or without the master’s degree and only 2 had a
PhD degree.

The number of years experience in dentistry
was investigated.  Table 2 shows the years of pro-
fessional activity.  Ninety-four (40%) of the dentists
have been in dental practice for 1-5 years, and the rest
(60%) have been in dental practice for more than 6
years experience.  There were almost equal num-
bers of those who had 11-15 or more than 15 years
experience.

The place of graduation from dental school (under-
graduate) is shown in Table 3.  Fifty-two of the dentists
(22%) in the sample were graduates from Saudi Arabia
and 161 dentists (68.4%) from other Arabic countries.
The rest of the dentists were graduates from different
countries including USA, UK, Russia, Philippines, and
India.

The place of work for the dentists was also investi-
gated.  It was found that all of them are working at
private clinics. In the current study 35.5% of the
sample never or rarely used space maintainers in their
clinics.  On the other hand, 40% of the dentists always
used space maintainers in their clinic (Table 4). Radio-
graphic assessment of patients before and after place-
ment of space maintainer is also shown in Table 4.  It
was found that 18.6% of the sample never took radio-
graphs before or after treatment, while 35.9% always
took radiographs for treatment. Band and loop or
crown and loop space maintainer was the most com-
mon type used (73.8%) and lower lingual arch was next
with 10.5% of the dentists. Only two dentists had used
the distal shoe (Table 5).

When these dentists were asked about the type of
cement they use for cementation of space maintainers,
it was found that the majority of the responding
dentists (187 or 78.9%) use glass ionomer cement
and 29 or 12.2% of them use zinc phosphate cement.
The rest use other types of cement such as
polycarpoxylate or resin cement.   When these dentists
were also asked about the reason for not using space
maintainers in their clinic, 48.9% of them responded
this was due to the cost of treatment and 33.8% of them
because the parents refused this type of treatment
(Table 6).
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Reason for not using space maintainers

No. %

The cost 115 48.9
Parent refuse 80 33.8
Time consuming 2 0.8
Others 39 16.5

TABLE 6:  REASON FOR NOT USING S.M BY
DENTISTS.

Type of degree Male Female Total
No % No % No %

General Practitioner (BDS or DDS) 116 49.4 75 40.1 211 89.5

Pediatric Dentist (Certificate) 5 2.1 3 1.3 8 3.4

Pediatric Dentist (Certificate and MS) 9 3.8 6 2.5 15 6.3

Pediatric Dentist (Certificate, MS and PhD) 2 0.8 —— —— 2 0.8

TABLE 1:  QUALIFICATION DATA OF THE RESPONDING DENTISTS, MALES AND FEMALES.

Year of experience Number Percentage
in dentistry (No.) (%)

1-5 years 94 40

6-10 years 63 26.5

11-15 years 40 17

More than 15 years 39 16.5

TABLE 2: DATE RELATED TO THE NUMBER OF
YEARS OF EXPERIENCE IN DENTISTRY.

Countries Number Percentage

Saudi Arabia 52 22

Other Arabic countries 161 68.4

USA 3 1.4

UK 1 0.4

Philippines 12 5

India 3 1.4

Russia 3 1.4

TABLE 3:  PLACE OF GRADUATION (UNDER-
GRADUATE BDS OR DDS) FROM DENTAL

SCHOOL OF THE  DENTISTS PARTICIPATING.

Frequency of use Use of S.M X-rays
No. % No. %

Never 26 10.5 44 18.6

Rarely 59 25 61 25.7

Occasionally 58 24.5 47 19.8

Always 93 40 84 35.9

TABLE 4:  THE USE OF S.M AND TAKING X-RAY
BEFORE AND AFTER PLACEMENT OF S.M.

Type of S.M Dentists using  S.M
No. %

Band/crown and loop 174 73.8
Lower lingual arch 25 10.5
Nance appliance 13 5.5
Removable acrylic saddle 5 2.2
appliance
Distal shoe 2 0.8
Other 17 7.2

TABLE 5:  TYPES OF S.M USED BY DENTISTS.

Placing of S.M after teeth No. %
 extraction

a- Immediately after extraction 48 20.3
b- 1 week after extraction 168 71.2
c- 1 month after extraction 12 5.1
d- When I see missing teeth 8 3.4

Follow-up after S.M placement

a- Every three months 38 16
b- Every 6 months. 141 60
c- After permanent teeth eruption. 51 21.5
d- Others 6 2.5

TABLE 7:  THE TIME OF INSERTION AND
FOLLOW-UP FOR USING S.M AFTER TEETH

EXTRACTION.
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The results of the questions on the follow-up after
treatment are shown in Table 7.  The results indicate
that 168 (71.2%) of the dentists insert space maintainers
one week after teeth extraction and 48 (20.3%) do so
immediately after teeth extraction. The majority of
dentists (59.9%) follow up treatment for up to 6 months.

DISCUSSION

          It was decided that for the purpose of this study,
questionnaires should be utilized,  in order to know
how much knowledge the dentist has about the space
maintainers and if they are using it in their clinic or
not.  This study involved the collection of data from
general practitioners and pediatric dentists in Riyadh,
Saudi Arabia.   The data collection was based on the face
to face interview methods and in some cases data was
collected after the dentist completed the questionnaire
next day.  The response rate of 95% in this study is good
as only a few were unable to return the questionnaire.
Even though, the way of collecting the data was face to
face, still 5% of the sample were either not willing to
complete the questionnaire or did not return to the
receiver. This method of data collection provides a
simple means of data collection, but it often has less
response rates of return 7. During the collection of the
data there was some difficulty for some dentists who
speak Arabic or studied dentistry in Arabic to under-
stand the subject and to fill the forms of the question-
naire and more time was spent with them in order to
fill the forms.

The decision was made to select the sample from
private clinics in different areas of Riyadh.  This was to
give us more information about the knowledge of the
dentist in practice in Riyadh. The majority of partici-
pants in this study were general practitioners.  A few of
our sample were pediatric dentists and we expect that
most of the pediatric dentists are familiar with the use
of space maintainers when indicated for the primary
teeth.

  This study had shown that there are still a
number of general practitioners who did not use space
maintainers in their clinic for children.  Probably this
is related to training and experience of the dentist as
well as the need to produce a space maintainer which
needs laboratory work. The dentist may think it is a
waste of time to attempt to use this treatment for
children.  The advanced education of pediatric dentist’s

courses may provide greater familiarity with the im-
portance of using space maintainers for primary teeth
and more information should be given to the dentists
such as the type of space maintainers and the indicated
cases when treatment is needed.

Since the sample was mostly general practitioners
they should be encouraged to use space maintainers as
a treatment for primary or mixed dentitions in patients
who had premature extractions of one or multiple
primary teeth. In addition to the observed reasons of
cost and the refusal of parents, we speculate that
inadequate knowledge and practice in the use of space
maintainers may also be a factor.   This may involve the
need for more continuous education courses for gen-
eral dental practitioners to use space maintainers in
their clinics.  It is very important for them to have
knowledge about space maintainers and their imple-
mentation for some patients in their clinics.

More male dentists participated in this study than
female.  This may be because more female dentists
prefer to work in government clinics.  The qualification
of the dentist was important to look for in order to
compare between the general practitioners and the
pediatric dentists to see if the knowledge is different or
not. However, the sample size of the pediatric dentists
was too small for a meaningful comparison.  Although
60% of the sample had experience in dentistry for more
than 6 years they all still need to be reminded about the
options of treatment for primary teeth.  Continuing
education courses should concentrate on updating the
knowledge of every dentist in keeping with recent
changes in practice.  It was not surprising that 68.4% of
the dentists graduated from other Arabic countries and
22% were from Saudi Arabia.  This indicates that until
now probably more Saudi dentists prefer to work in
government clinics.  It also possible that the private
clinics in Riyadh prefer to employ graduates from other
Arabic countries as the Saudis prefer the Government
clinics.

 The space maintainer’s treatment for the primary
teeth can be a controversial option of treatment for
some dentists who do not recommend use of space
maintainers and consider them a waste of time
and deleterious to the remaining dentition in some
cases 8-9. Nevertheless the majority of dentists believe
that the use of space maintainers can prevent the
development or worsening of malocclusion10-12.
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In order to compare our study with other published
studies in this subject of space maintainers, it was very
difficult to find studies with similar objectives to our
study, because most of the previous studies were
focused on the longevity, success or failure rate of the
use of space maintainers 3-4.

The present study indicates that most of the den-
tists use band/crown and loop space maintainers. This
supports what has been published that the band/crown
loop space maintainer is widely used and fills almost
every requirement according to Olsen 10.  It is interest-
ing to note that there were two dentists who used the
Distal Shoe.  The distal shoe is not commonly used due
to the difficulty to use this type of space maintainer and
the probability of infection if we use it.  It is worthy to
mention that several new types of space maintainers
have been introduced recently,  such as Glass fiber
reinforced composite space maintainer 13-14, Fiber ma-
terial space maintainers15, Simple fixed space
maintainers bonded with flow composite resin 16 , fixed
space maintainers combined with open-face stainless
steel crowns 17 and Free-end space maintainers18. These
types of space maintainers may not be used frequently
in the clinic although according to the authors they
have shown good promise to be used in the future.

In our study almost all the dentists who answered
the questionnaire were working in private practice and
when we asked them the reason for not using space
maintainers they mentioned that about 50% was due to
the cost of space maintainers. This may need to be
addressed more by encouraging the dentists to use
space maintainers and reducing the cost of space
maintainers. In addition to that more concern should
be mentioned to the parents about the advantage of
using space maintainers for their children when they
are indicated in order to avoid malocclusion.

This study showed a good response about the time
of placement of space maintainers.  More than 70% of
the dentists prefer to place the space maintainers one
week after extraction of the teeth. This can prevent or
reduce the severity of a developing malocclusion 2.
Lindemeyer and Glavich 19 reported the importance of
timely space maintenance to be used in order to
prevent the probable mesial or distal drift of adjacent
teeth.  Also, opposing teeth rapidly tend to supraerupt
into sites with no opposing occlusion.

Regarding the follow up after placement of the space
maintainer, 21.5% of the dentists prefer to follow up
until the permanent teeth erupt and this may need to
be addressed to the dentist about the importance of
follow up of space maintainer treatment at least every
six months.

CONCLUSIONS

The study results present the following conclu-
sions:

1 Significant number of dentists placed space
maintainers one week after tooth extraction.

2 Band/crown and loop was the most common type of
space maintainers used by the dentists.

3 More than one-third of the general practitioners
who work in private practices do not use space
maintainers as treatment for children.

4 More than one-third of the dentists did not use x-
rays before and after treatment with space
maintainers.

5 The non-use of space maintainers is sometimes
due to the cost and the refusal of the parents.
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