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The aim of this manuscript analyses the efficacy of Transpalatal Arch (TPA) and Nance Button (NB) in
maintaining space after the premature loss of upper primary molars. Study design: 54 subjects who needed
space maintenance in the upper arch (23 in the TPA group and 31 in the NB group) and had radiographic follow-
up until the appliance removal were enrolled in the study. The space loss was obtained from measurements
carried out in initial and final radiographs. Type of dental loss and changes in molar relationship were
also recorded. Results: The mean of space loss in the TPA group was 1.336mm, while in the NB group was
0.695mm, with no statistically significant differences between the total space loss neither the type of dental
loss within the NB or TPA group (p >0.05).Conclusions: The loss of space in the unilateral second primary
molar is higher in the TPA group than in the NB group, with significant statistically differences (p<0.05). It
is concluded that the loss of the leeway space using a TPA as a space maintainer is greater than using a NB.
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INTRODUCTION
rimary dentition plays an important role in the develop-
ment of definitive occlusion, being a guide in the eruption
of the permanent dentition. Hutchinson ! and Davenport 2
already investigated the effects of premature dental loss in the
late 19th century.

The most frequent cause of premature loss of primary teeth
is dental caries *°, which can lead to a reduction in the total arch
length and secondary to it, alterations in the development of dental
occlusion. The decrease in the available space for the eruption of
the permanent teeth predisposes to mesial displacement during the
eruption of the posterior teeth and, therefore, crowding, inclinations,
rotations, ectopic eruptions, retentions and impactions of teeth,
development of crossbite and midline deviations 7°. Therefore,
when a primary tooth is prematurely lost, it is of great importance
that a dentist carries out a complete clinical study, including radio-
graphic records and study models, which allows individual analysis
of the available space and the need or not to keep it > 1°.

The Nance Button (NB) and the Transpalatal Arch (TPA) are bilat-
eral superior fixed appliances whose efficacy as an anchorage device
in corrective fixed orthodontics has been extensively studied "%
however, there is little research analysing their effectiveness as
space maintainers. In our clinical practice, we have observed
changes in the position of the permanent molars, such as rotations
or mesialization, in the follow-up over the years of patients with
a TPA as a space maintainer. The differences in the design of the
TPA and NB could lead to differences in the efficacy in maintaining
space between them, however, there is no scientific evidence for
the choice of the most suitable maintainer. The aim of the present
study was to analyse and compare the efficacy of TPA and NB in
maintaining space after the premature loss of upper primary molars.
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MATERIALS AND METHOD

For the purpose of obtaining the sample selection, 559 Medical
Histories of patients treated between 2007 and 2013 were analysed
in the Master in Pediatric Dentistry at the Complutense University
of Madrid (UCM). The inclusion criteria for being included in this
cohort study were patients who had worn a NB (NB group) or a TPA
(TPA group) as a space maintainer, who had a complete medical
history and a radiographic follow-up. The study samples were the
lateral sectors which required space maintenance after extraction of
one or both primary molars in the upper arch and had a radiographic
follow-up carried out with parallelized bitewing radiographs,
without overlapping the interproximal contact points. Patients who
had not a complete medical history, a radiographic follow-up or
whose radiographs were not parallelized were excluded. Finally, the
study sample was composed of 54 subjects, in which 23 measure-
ments were carried out in the TPA group and 31 in the NB group
(Figure 1). All the measurements were realized by the same oper-
ator, unknowing the appliance used in the samples to maintain the
double-blind character of the study.

In order to evaluate the effectiveness of the space maintainers,
an initial bitewing radiograph (I-Xr) was selected prior to tooth
extraction, and a final one (F-Xr) performed on the date the space
maintainer was removed. I-Xr and F-Xr measurements were made
from mesial of the permanent molar to distal of the primary canine,
obtaining the variable space loss (SL) from the difference between
these measurements. To correct the possible effect of size distortion
between the initial and final radiographs, a ratio factor between [-Xr
and F-Xr was applied, calculating the mesio distal measurement of
the same tooth on both radiographs.

The type of dental loss was recorded, classifying the cases into
seven groups according to the absent molar o molars: unilateral

Figure 1. Selection of the study sample.

first molar, bilateral first molar, unilateral second molar, bilateral
second molar, contralateral first and second molar, unilateral first
and second molar and more than two molars loss.

Changes in the molar relationship were evaluated by comparing
the records of the initial and final relationship, and were recorded
as: absence of changes, mesialization of the upper arch (e.g. change
from Angle molar class I to class II) and distalization of the upper
arch (e. g. change from Angle molar class I to class III).

The data obtained were analysed using the IBM SPSS Statis-
tics 24® software. In order to evaluate the consistency of the SL
measurements, the intra-class correlation coefficient (ICC) was
calculated repeating the measurements in ten random samples.
Due to the small size, we decided to carry out both parametric and
non-parametric tests for inferential analysis of the results. SL was
compared between the study groups, and different subgroups, using
the Student’s t-test, Mann-Whitney test and Kruskal-Wallis test.
Furthermore, changes in the molar relationship were evaluated using
Fisher’s exact test. A 95% confidence level (p<0.05) and asymptotic
significance were used in all statistical tests, except for the Fisher’s
exact test, performed with exact significance.

RESULTS

Evaluation of space loss

Finally, 23 measures of the TPA group and 31 of the NB group were
obtained, with a follow-up between five and 44 months (Figure 1).
The ICC obtained from I-Xr (1.00) and F-Xr (0.999) showed an
excellent agreement in the measurements. The mean of space loss in
the TPA group was 1.336mm, while in the NB group was 0.695mm,
the data of both groups follows a normal distribution (Table 1 and
Figure 2). The results of both parametric (p T-test = 0.211) and
non-parametric (p Mann-Whitney = 0.154) tests indicate that there
are no significant differences in SL between the two groups studied.

559 Medical Histories

TPA 54 patients who needed NB
maxillary bilateral
(0=27) space-maintenance (0=27)
| |
34 lateral sectors to Patients fOllOW-le 45 lateral sectors to
evaluate evaluate
(months)
| TPA NB |

12 lateral sectors to
exclude

min max min max

6 44 5 29

i

n=23

14 lateral sectors to
exclude

11

n= 31

TPA. Transpalatal Arch. NB. Nance Button
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Table 1. Loss of space in the study groups.

Confidence Interval

Space Mean Standard  Kolmogorov-Smirnov. Shapiro-Wilk. T-Student. Mann-Whitney.
maintainer (mm) Lower Upper Deviation Sig. Sig. Sig. Sig.
Bound Bound
1
;szs) 1.336 0.550 2122 1.817 0.200 0.460
NB 2 0.211 0.154
_ 0.695 0.014 1.377 1.858 0.055 0.131
(n=31)
" TPA. Transpalatal Arch.
2NB. Nance Button.
Figure 2. Loss of space in the study groups. Table 2. Loss of space depending of the type of dental loss.
+ 6,00 1 31 Space Dental loss (primary Mean Kruskal
8 maintainer molars) (mm)  Wallis. Sig.
26
4 nd i =
+4,00 2" molar unilateral (n=7) 250
nd H _
+2,001 2" molar bilateral (n=2) 321
st H =
R 1%t molar unilateral (n=3) -0.31
o 0.004 TPA!
(n=23) 1st molar bilateral (n=7) 0.20 0.065
2,001 o’ 1stand 2" molar contralat-
1 eral (n=2) 1.93
4,00 1stand 2™ molar unilateral
i i (n=2) 1.23
NB TPA >2 molars (n=0) —
NB. Nance Button TPA. Transpalatal Arch. SL. Space Loss. 27 molar unilateral (n=3)
0.22
The SL was analysed in relation with the type of dental loss 2" molar bilateral (n=4)
within each study group, obtaining that, although the SL was 0.09
greater in the cases in which one or two primary second molar were 1%t molar unilateral (n=1)
involved than in other situations, the difference was not statistically NEB 2 2.58
significant (Table 2). It is relevant to consider that, both in unilateral (n=31) 15t molar bilateral (n=7) 0.082
first molar lost in the TPA group and in bilateral first molar lost in -0.66
NB group there is a slight gain of space between the start and the 1*tand 2™ molar contralat- _
eral (n=0)
end of the study.
Statistically significant differences were found in SL between 1St_a2nd 2" molar unilateral g
the two study groups in the unilateral loss of second primary molars (n=2)
>2 molars (n=14) 1.57

(p Mann-Whitney = 0.03), the data report that the SL in the TPA
group (2.50mm) is considerably greater than in the NB group
(0.22mm) (Table 3).

Evaluation of the changes in the molar relationship

The initial and final molar relationship could be assessed in 49
cases, obtaining that a 28.6% of the TPA group developed a mesial-
ization of the upper arch, in contrast to the 17.9% of the NB group
(Figure 3). Although changes in the molar relationship were most
frequent in the TPA group, the differences were not statistically
significant (p Fisher = 0.539)
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Figure 3. Changes of the molar relationship depending of the type of the space maintainer.
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Table 3. Comparison of the loss of space in the two study
groups depending of the type of dental loss.

Loss of Mann-
Dental loss Space .
(primary molars)  Maintainer space. Whitney.
P y Mean (mm) Sig.
. TPA" (n=7) 2.50
nd
2" molar unilateral NB? (n=3) 0.22 0.030*
. TPA (n=2) 3.21
nd
2" molar bilateral NB (n=4) 0.09 0.064
1% molar unilateral 17 ("=3) -0.31
NB (n=1) 2.58 0.180
. TPA (n=7) 0.20
st
18t molar bilateral NB (n=7) 066 0.480
1stand 2™ molar TPA (n=2) 1.93 .
contralateral NB (n=0) —
1stand 2™ molar TPA (n=2) 1.23 1
unilateral NB (n=2) 0.29
TPA (n=0) —
>2 molars NB (n=14) 157 -

' TPA Transpalatal Arch
2 NB Nance Button

*Statistically significant (p<0.05)

DISCUSSION

In the present study, the loss of space in the TPA group
(1.336mm) was almost double that obtained in NB group, although
without statistically significant differences. Our results agree with
those obtained in previous research '* in which the space loss with
TPA was greater than the obtained with NB, also without signifi-
cant differences. Considering that the leeway space in the maxillary
lateral sector in Spanish children is between 0.9-1mm ', the average

132 doi 10.17796/1053-4625-45.2.10

loss of space in the use of TPA as a space maintainer exceeds these
data, and by therefore it is to be considered clinically relevant.

The scientific evidence for or against the placement of space
maintainers after premature dental loss is poor '; even the AAPD
recognizes the need for randomized clinical trials to determine the
efficacy of space maintainers, analysing the costs and side effects of
their utilization '°. The loss of the leeway space increases the need
and complexity of subsequent orthodontic treatment, and therefore,
the use of space maintainers is necessary to preserve the total arch
length decreasing the prevalence and severity of malocclusions
associated with premature dental loss 7. Some scientific authors do
not consider the use of space maintenance appliances in cases with
a large dentoalveolar bone discrepancy or when the loss of space
was not anticipated and has already occurred, since the patient
will surely require posterior corrective orthodontic treatment '8, In
addition, proper control of oral hygiene is imperative, because the
appliances act as a risk factor for the development of gingival and/
or periodontal disease .

Our evaluation of the SL in the different types of dental loss
reveals that it is superior in those cases with the involvement of
one or both primary second molars, without statistically signifi-
cant differences with the rest of the types of situations. Previous
researches agree with our result that the posterior lateral SL is supe-
rior when second temporal molars are lost, compared to the first
temporal molars, with negative consequences on the space required
for the eruption of permanent successors 2. Therefore, the use of
space maintainers is recommended whenever primary second molar
or molars are lost 2.

The prescription of space maintainer when first primary
molars are lost is controversial in the scientific literature. After
the loss of the first temporary molar, there is a loss of approxi-
mately Imm lost per side in the maxilla 2*-%¢, although the results
of the Seward research with a five-year follow-up establish that
the SL can range from 2-7.3mm ?’. Alexander et al found that the
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SL is not significative in patients with a meso or brachyfacial
pattern, but it is significant in those with a dolichofacial pattern 5.
Regarding the decreasing arch length mechanism, or leeway space
loss, some authors affirm that it is due to the distalization of the
primary canine ?°, while other establish that a mesialization of
the posterior teeth occurs®:?, surely being produced by a mixture
of both mechanisms®. A large number of researchers consider that
the SL produced in these cases is clinically insignificant with
no specific differences in the position of the permanent molar,
so they do not recommend the use of space maintainers, espe-
cially if the lost is unilateral or if it has been established a stable
occlusion (angle class I) between the permanent molars!'” 2> 231,
However, the use of space maintainers is recommended when
crowding is severe, in order to facilitate subsequent corrective
phase 2 orthodontics .

TPA and NB are both bilateral fixed appliances frequently used
in multiple dental loss as space maintainers. Hill et al carried out an
analysis of the maintainers used in a children’s dental care program,
stating that although TPA is not used frequently, it provides minimal
problems and does maintain space . TPA is a good alternative to
NB, since it allows the expansion, derotation and torque variation of
the permanent molars, increasing vertical control *. Furthermore,
the TPA is more compatible with soft tissues than the NB, as it is
more hygienic, and more comfortable 3. However, although it is
possible to control or correct the mesiopalatine rotation of the first
permanent molars with TPA better than with NB ', the effect on
mesial position, molar drifting or on space recovery is unpredict-
able' . In theory, the TPA performs its function of maintaining
space by preventing or counteracting the mesiopalatine rotation
of the permanent molars by forces exerted by the central omega.
Therefore, the TPA would only be indicated when at least one
primary second molar is present, being totally contraindicated in
bilateral second primary molars lost, since it would cause an in
block mesialization of both first permanent molars. The NB, having
the third support through acrylic in the palatal ridges, avoids mesial
movement or rotation of the permanent molars. The scientific liter-
ature consulted recommends the use of NB in bilateral or multiple
dental losses as a fixed space maintainer, while if a primary second
molar remains, NB or TPA can be used indifferently !7-33.,

In the present study, we found that in four cases the space main-
tainer had been placed for the loss of a first primary molar, and in
14 cases for bilateral loss of first primary molars. In all situations,
with the exception of one treated with NB, the SL when using space
maintainer was insignificant, even increasing the D-E space slightly.
Other factors that would act three-dimensionally on the dental arch
should be considered in relation to the increase of the leeway space,
such as the increase in bicanine width with the eruption of the lateral

The Journal of Clinical Pediatric Dentistry ~ Volume 45, Number 2/2021

incisors, which could explain the apparent increase in the D-E space.
The absence of significant differences between the two maintainers
supports that both the TPA and the NB would be effective in the
event of loss of the primary first molars, and, therefore, the TPA
could be a more hygienic and comfortable device for the patient
than the NB.

It is striking that, in the present study, all the cases in which
primary second molars are involved, the SL with TPA always
exceeds the leeway space, whereas when they were treated with NB,
it only exceeds it in an isolated case of unilateral loss of a primary
first molar. However, the results were only statistically significant
in the unilateral losses of the deciduous second molars, since the
SL using TPA significantly exceeded the situations treated with NB,
being almost ten times higher. Surely, the results in the rest of the
premature losses were not statistically significant due to the small
sample size. Therefore, although the previous research recommends
the use of TPA in situations with the persistence of a primary second
molar, based on our results, we believe that the prescription of this
appliance as a space maintainer should be restricted only to uni or
bilateral losses of primary first molars.

According to the previous authors, in losses of more than two
primary molars, the only appliance used in our sample was the NB,
so a comparison with the TPA could not be established. It would be
necessary to determine if the SL in this case (1.57mm) engaging
bilaterally first and second primary molars, has occurred due to
mesialization of the permanent molars or distalization of the tempo-
rary canines, however, this assessment can not be performed with
radiographic records.

The initial and final molar relationship was evaluated to deter-
mine the possible effect of mesialization of the first permanent
molars secondary to SL in relation to definitive occlusion. 49 cases
could be evaluated and five had to be excluded because at the time
of the placement of the appliance, the occlusion of the permanent
molars had not yet been established. Furthermore, we must consider
that the maxillary-mandible occlusal relationship is also influenced
by the changes that occurred in the mandible which were not consid-
ered in our data collection. According to our data, mesialization
of the first permanent molars, with a distocclusion effect on the
mandible, was found in a higher percentage of cases treated with
TPA than with NB, but with no significant differences.

CONCLUSIONS

The loss of the leeway space using a TPA as a space maintainer
(1.336mm) is greater than using a NB (0.695mm). The loss of the
space when a TPA is used exceeds the leeway space in all cases in
which the loss of one or both second primary molar is involved,
therefore its use is only recommended in first primary molar losses.
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