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Survival of resin-bonded bridgework provided
for post-orthodontic hypodontia patients with
missing maxillary lateral incisors

M. J. Garnett,” R. W. Wassell,2 N. J. Jepson? and F. S. Nohl*

Objective To analyse the clinical performance and factors influencing
the survival of resin-bonded bridgework provided for hypodontia
patients with missing maxillary lateral incisors, following orthodontic
treatment to open, maintain or redistribute the missing tooth space.
Design A retrospective analysis of patients treated at a single centre
using case notes with all patients invited for review to corroborate
findings.

Setting Departments of Orthodontics, Child Dental Health and
Restorative Dentistry, Newcastle upon Tyne Dental Hospital and School.
Subjects and methods Between 1989-2000, 59 suitable hypodontia
patients were identified of whom 45 had complete records. For these
patients 73 resin-bonded bridges (RBBs) were provided. Following
invitation, 24 patients attended for a review appointment. The survival
of the RBBs, grade of operator providing treatment, duration of post-
orthodontic retention, the influence of design, presence of pontic
contact in static and dynamic excursions, and the effect of habits were
assessed. Life table, Kaplan-Meier and Cox regression analysis were
carried out for the 73 RBBs with complete records. A separate analysis of
the RBBs provided for patients who attended for the invited review did
not show a higher failure rate than those patients who did not attend.
Therefore both sets of data were combined.

Results Of the 73 RBBs provided, 30 had debonded on at least one
occasion (41.1%), six of these debonds were due to trauma (20%). The
mean survival time of all the restorations was 59.3 months, with a
median survival time of 59 months. Senior members of staff (Consultant,
Senior Lecturer or Specialist Trainee) provided most restorations (n =
39) and achieved the highest mean survival of 72.6 months and median
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survival time of 100+ months. RBBs provided by junior staff and students
had significantly lower survival times (p <0.05) compared with senior
staff. Risk of failure was 3.9 times greater with junior staff and 2.5 times
greater with students (p = 0.01 and p = 0.02, respectively). Analysis of all
the other factors investigated showed no statistical difference in survival
times or in hazard ratios. Analysis of fixed/fixed versus cantilevered
bridges was limited by the number of fixed/fixed bridges (n = 11), and
only two cantilevered bridges with multiple abutments were provided;
both failed within one month.

Conclusion RBBs provided for post-orthodontic hypodontia patients
with missing maxillary lateral incisors can for many patients be an
acceptable and definitive restoration. Experienced staff achieved the
best results, but why this should be was not explained by the individual
factors analysed in this study.

INTRODUCTION
Hypodontia is a condition where one or more teeth are devel-
opmentally absent (normally excluding third molars) and may
present with varying degrees of severity.! The prevalence in
those of Northwest European origin has been shown to be in
the order of 0.1-0.9% for the primary dentition and 3.5-10%
for the permanent dentition.>> Approximately 20% of all con-
genitally missing teeth are maxillary lateral incisors, being the
second most common missing tooth after mandibular second
premolars.»®

There are several treatment options for managing missing later-
al incisors. These can vary from no treatment at all and accepting a
space,”8 to orthodontically closing a space, '3 or orthodontically
opening, maintaining or redistributing a tooth space in prepara-
tion for its prosthetic replacement.!4"!7 The treatment that is pro-
vided can involve multiple dental specialties and is dependent on a
number of issues. Patient related factors include age, attitude and
expectations; orthodontic factors include the severity of the hypo-
dontia, type, and degree of malocclusion; further consideration
also has to be given to the occlusion and the aesthetics.” 182!

There have been numerous studies investigating resin-bonded
bridges (RBBs) since their introduction almost 30 years ago.?>?3
It has been shown that they can provide long term service,?*
28 patients are highly satisfied with the results,?® and they are
an acceptable alternative to conventional bridgework.?8:3°

BRITISH DENTAL JOURNAL VOLUME 201 NO. 8 OCT 21 2006

527



RESEARCH

Table 1 Life table for all resin bonded bridges

A B C D B E
Inter(vnil);t;:;)time Restorations entering Restorations failing Restorations censored Number exposed to risk Cumulative survival
0 73 7 1 72.5 0.90
5 65 6 6 62 0.82
10 58 4 2 52 0.75
(5 47 2 1 46.5 0.72
20 44 1 2 43 0.70
25 41 3 0 41 0.65
30 38 3 3 36.5 0.60
85 32 1 6 %) 0.58
40 2 0 2 24 0.58
45 23 0 4 21 0.58
50 19 2 2 18 0.51
55 (5 1 g 1815 0.48
60 n 0 0 n 0.48
65 n 0 0 n 0.48
70 n 0 4 9 0.48
75 7 0 1 6.5 0.48
80 6 0 0 6 0.48
85 6 0 0 6 0.48
90 6 0 0 6 0.48
985 6 0 2 5 0.48
100 4 0 4 2 0.48

Maxillary RBBs have significantly lower failure rates when com-
pared to mandibular RBBs,>!33 and anterior RBB performance
is more superior than posterior RBB performance.2®343> Further
studies have found failure rates to be reduced when cantilever
designs are used in preference to fixed/fixed designs.3%37

Although all this evidence suggests that the RBB is an accept-
able form of treatment, there is little evidence about the survival
and clinical performance of RBBs when provided specifically for
post-orthodontic hypodontia patients, and in particular the sur-
vival of RBBs replacing the commonly missing maxillary lateral
incisor. There has been contradicting evidence, with one study
showing that if orthodontic treatment has been carried out imme-
diately before RBB placement, the median survival time may be
significantly reduced.?® Whereas a further study has shown that
orthodontic tooth movement of abutment teeth does not result in
an increased risk of failure.?® It is still unclear what duration of
post-orthodontic retention is required, if any, to secure the longev-
ity of the restoration.

The aims of this study were to retrospectively assess the range of
RBB designs provided by an interdisciplinary hypodontia clinic for
patients with missing maxillary lateral incisors, analyse the clini-
cal performance of RBBs, and determine what factors may influ-
ence the survival. An important feature of the study was the sys-
tematic review of patients to supplement case note information.

METHOD

Sample

For the period 1989-2000, orthodontic and prosthodontic labo-
ratory databases were used to identify 59 hypodontia patients
who had received either unilateral or bilateral RBBs to replace
a missing maxillary lateral incisor(s). They had received ortho-
dontic treatment to open, redistribute or maintain the missing
tooth space.

From this group, 45 patients (76.3%) were selected for whom
73 RBBs were provided, all of which had good quality pre-
and post-orthodontic study casts and well-documented case
records. The case records included pre-orthodontic assessment
details, orthodontic treatment and review details, and restorative
treatment and review details. Both the orthodontic and restora-
tive treatment was provided at Newcastle upon Tyne Dental
Hospital and School, and all of the patients had completed
active treatment.

Data collection

From the case records the following information was recorded:

1. patient details - age, gender, and number of upper lateral inci-
sors missing

2. orthodontic details - skeletal and incisor relationships, type of
appliance used and treatment time

3. post-orthodontic retention details - type of appliance and dura-
tion of retention

4.RBB details - date and patient age at fitting, design, tooth
retainers, presence of tooth preparation, cement used, and use of
rubber dam

5.RBB bond history — number of debonds, rebonds and remakes,
and reasons for failure

6. grade of clinician providing RBB - supervised student, junior
member of staff (General Professional Trainee or Senior House
Officer), or senior member of staff (Consultant, Senior Lecturer,
Specialist Trainee).

The selected 45 patients were invited to be reviewed by one of
the authors (MJG) and the following information was verified for
the 24 who attended:
1.RBB bond history - it was possible to confirm with the patient

the findings from the clinical records for number of debonds,
rebonds and remakes
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2. habit details - history of nail biting, clenching and grinding,
pen chewing or any other dental related habit was recorded.

A full clinical examination was carried out and the following

assessments were made:

1. clinical assessment - for retainer lute debond, caries and porce-
lain fractures

2. occlusal assessment - the presence of pontic contact in the
intercuspal position, pontic contact in excursive lateral move-
ments and protrusive movements, was confirmed using 12 um
occlusion foil (Roekko, Langenau, Germany).

STATISTICAL ANALYSIS

Life tables and the survival estimation method of Kaplan and
Meier®® were used to characterise the service that might be
expected from the RBBs. The Cox regression model*® was then
used to evaluate the influence of the different parameters on the
RBB survival. Data was analysed using the software Statistical
Programme for Social Sciences (SPSS) for Windows V10.0™.
Each RBB was categorised as either ‘failed’ or ‘censored’ and a
survival time was calculated for each:

Failed - a RBB ‘failed’ if there had been debond of one or more
retainers on at least one occasion, with the bridge subsequently
needing to be rebonded or remade. The debond failure was either
due to non-traumatic, or traumatic adhesive/cohesive failure of
the lute. The survival time for a failed bridge was calculated (in
months) as the interval between the fit date and the date of failure.

Censored - a censored RBB was still in place and had not failed
at the time of the review assessment (censor date). For the patients
who failed to attend for a review, their censor date was the last
known documented entry in the clinical notes. Following a censor
date any further survival would be unknown and the restoration
may still be in place or may have failed. A censored restoration’s
survival time was calculated as the interval between the fit date
and the last known activity of the restoration, either as a routine
review or as a review assessment as part of the study.

Life table - (Table 1) is a method to analyse the cumulative
survival (column F) of restorations at specific time intervals (col-
umn A). It takes into account the number of restorations entering
the specific time intervals (column B), the number failing (column
() and the number censored (column D). From these figures, the
number of restorations exposed to risk can be calculated (column
E); this is the number of cases that have entered the respective time
interval still in situ, minus half of the number of cases lost or cen-
sored in the respective interval. The proportion of restorations fail-
ing and surviving can then be calculated along with a probability
density; which is the estimated probability of failure in the respec-
tive time intervals.

The resultant figure for the cumulative proportion surviving
(also called survival function) is computed by multiplying out
the probabilities of survival across all the previous intervals. The
median survival time is the time at which the cumulative survival
function is equal to 0.5, in other words the time at which the prob-
ability of failure is 0.5. If data shows a median survival time of
100+ months, there had been too few failures for the cumulative
survival to drop below 0.5 at 100 months. Comparisons of survival
between selected variables were made from the life tables using
the Wilcoxon (Gehan) statistic; where p <0.05 the variable was
assumed to significantly influence survival.

Kaplan and Meier - is a univariate observation analysis
method that resembles life table analysis except that the fixed
time intervals are replaced with intervals determined by failure
events themselves. It calculates the survival probability for each
time between placement and the maximum observation time. The
data is usually expressed in the form of a stepwise graph that has
time on the horizontal axis and cumulative survival on the vertical
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Fig. 1 Designs and performance of all 73 RBBs provided

Table 2 Cox regression data

Unadjusted for operator Adjusted for operator
Variable | HR | 9506Cl | 219 HR 9500Cl | 19
(p value) (pvalue)

Operator

- Junior 3.89 13,11.6 0.01 - - -

- Student 2.45 11,548 | 0.02 - - -

Bridge 0.34, 0.33,

design 0.88 231 0.80 0.88 236 0.80

Ortho 0.57, 0.62,

- 1.49 392 0.42 1.67 453 0.31

Tooth 0.04, 0.00,

preparation 21.51 120803 049 120541 0.00 0.98

Rubber 0.00,

o 0.04 0.00,7.2 | 0.23 0.00 0.00 0.98

Pontic 0.12, 0.08,

— 0.42 154 0.19 0.31 113 0.08
. 0.14, 0.27,

Habit 0.64 291 0.57 3.02 3337 0.37
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Table 3 Debond failures for patients attending and not attending

for review
Attended FTA Total
Nur_nber of 24 " 45
patients
i 34 (29 cantilever, | 73 (62 cantilever,
homoerof | 38155 stV | Sfixedffied,2 | 9fxedffired, 2
’ double abutted) double abutted)

Total not 16 (37.2%)
e 27 (62.8%) (At last entry in 43 (58.9%)

notes)

18 (60%)
Total debonded 12 (40%) (Atlastentry in 30 (41.19%)
(partial or full)

notes)
Traumatic

0 0 0
T 1(16.7%) 5(83.3%0) 6 (20%)
Non-traumatic
0 0 3

debond 11 (46%) 13 (54%) 24 (80%)

axis. Mean survival rate was calculated from the area under the
plot. The cumulative survival expresses the probability that any
restoration in the sample will have a life span exceeding the
corresponding time on the plot. Univariate analysis was carried
out and log rank statistics compared survival curves for each cat-
egory of each main variable. Where the log rank score produced
p <0.05, the variable was assumed to significantly influence
survival.

Cox regression - provided estimates of the effect of the dif-
ferent factors on bridge survival (Table 2). It could adjust results
to take into account the influence of significant factors. The data
is represented by the hazard ratio (HR) which is the chance of
debond in one group of observations divided by the chance of
debond in another group. An HR of 1 means the risk is 1 times
that of the second group, ie the same. An HR of 2 implies twice the
risk. Where p <0.05, the variable was assumed to significantly
influence survival.

RESULTS

Forty-five patients were identified having a full set of orthodon-
tic study casts and well documented case notes. Fourteen were
male and 31 female. The age range of the patients at the time of
RBB placement was 13-44 years, with a mode of 16 and a mean
of 17.6 years. Seventeen patients had a unilateral missing upper
lateral incisor and 28 had bilaterally missing upper lateral inci-
sors. A total of 73 RBBs were under investigation (Fig. 1).

Orthodontic details

Pre-orthodontic incisor and skeletal relationships showed 28
patients to have a class-1 incisor relationship (62.2%), 13
patients (28.9%) had a class-2 incisor relationship (10 patients
class-2 division 1, three patients class-2 division 2), and four
patients (8.9%) had a class-3 incisor relationship. All the patients
were diagnosed with hypodontia, having received orthodontic
treatment to open, maintain or redistribute the space of one or
both missing maxillary lateral incisors. The age range of the
patients at the start of orthodontic treatment was 11-43 years,
with a mode of 14 years. Six patients were 18 years or older,
giving a mean of 16.6 years. The orthodontic treatment time
ranged from seven to 40 months with a mean treatment time of
15.7 months.

Post-orthodontic retention details

Forty-three patients (95.5%) had three or more months of post-
orthodontic retention before bridgework was provided. In all but
one of these cases an upper removable appliance with prosthetic
lateral incisors was the appliance of choice. For the one excep-
tion a functional appliance with prosthetic lateral incisors was
provided.

Two patients had bridgework fitted immediately after comple-
tion of orthodontic treatment and were provided post-orthodontic
retention through the use of an upper removable appliance after
cementation of the RBBs. One of these patients received six months
retention, whilst the other received nine months.

The range of retention time was three to 41 months, with a mean
duration of 11.1 months. Eight patients (17.8%) received retention
for three to five months, and 37 patients (82.2%) received reten-
tion for six months or more.

RRB details

In total, 73 RBBs were provided for the 45 patients during
the time period November 1989 to January 2000. Seventeen
patients had a unilateral RBB and 28 had bilateral RBBs. Figure
1 shows 62 RBBs were of a cantilever design (38 cantilevered
from a canine and 24 from a central incisor), nine were of a
fixed/fixed design (from the canine and central incisor), and
two were double abutted cantilevers (from the canine and first
premolar). During this time period, RBB construction predomi-
nantly consisted of the use of a non-perforated nickel-chromium
retainer sandblasted with 50-250 um alumina and luted with a
chemically adhesive resin. However, one ‘Maryland’ retainer was
documented along with a traditional ‘Rochette’ retainer. Fifty-
six of the RBBs were cemented with Panavia (Kuraray Co. Ltd.
Kita-ku, Osaka, Japan), which during this time period changed
from Panavia Ex to Panavia 21. Only six of the bridges (8.2%)
were cemented under rubber dam, for which there had been no
debonds.

RBB survival

Table 1 shows the life table for all the RBBs provided. The
debond failure results for patients attending and not attending
for review are also presented in Table 3. In total, 30 RBBs (41.1%)
debonded on at least one occasion, of which six (20%) were due
to trauma. Forty-three RBBs (58.9%) did not debond.

Clinical assessment of the RBBs for the patients who attended
for review revealed that there had been only one partial debond for
a fixed/fixed design, which had not been accounted for at previous
recall. No caries was detected under the debonded retainer. Only
one pontic had a porcelain fracture.

Survival curves comparing failure rate of the patients who
attended and did not attend for review are shown in Figure 2. As
the corroborated data of the patients who attended did not show
a higher failure rate than those who did not attend, the data were
combined.

Figure 3 shows the survival curve for all 73 RBBs. The age
of the bridges from the time of fitting until the last entry in the
clinical notes ranged from 0.5 months to 100 months. There was
a mean survival time of 59.3 months, and a median time of sur-
vival of 59 months. When the RBBs that debonded due to trauma
were excluded, the mean survival time increased to 65.6 months.
It was not possible to calculate the median survival time as there
had not been enough debond failures (ie a value of 100+ months).
The remaining analyses were carried out using total number of
debonds, where traumatic debond and partial debond counted as
debond failure.

Influence of covariates on survival
Grade of operator - was found to have a significant effect on
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Fig. 2 Kaplan-Meier survival curve for all RBBs provided for patients who
attended and failed to attend for review

RBB survival (Fig. 4). Senior hospital staff gave the highest
results of 72.6 months mean survival time and 100+ months
median survival time, with junior members of staff achieving
the lowest times (Table 4). Results were statistically significant
(using Wilcoxon Gehan and Log rank) when comparing both
supervised students and junior hospital staff to senior members
of staff (p <0.05), but not when comparing supervised students
to junior hospital staff. Table 2 shows that a RBB provided by
junior staff was 3.9 times more likely to debond than a RBB
provided by senior staff (p = 0.01). Similarly a RBB provided by
a supervised student was 2.5 times more likely to debond than a
RBB provided by senior staff (p = 0.02).

Post-orthodontic retention time - the mean and median sur-
vival times were 57.5 and 53 months respectively, when retained
for six or more months (n = 60), with times of 62.9 and 100+
months when retained for three to five months (n = 13). There was
no significant statistical difference seen in survival between the
two groups (p = 0.52) and no difference in HR when un-adjusted

Table 4 Mean and median survival times in months for all RBBs provided

Fig. 3 Kaplan-Meier survival curve for all patients for all the RBBs provided

and adjusted for grade of operator.

RBB design - of the 62 cantilevered RBBs, 25 (40.3%) had
debonded; 17 failed when cantilevered from a canine (44.7%) and
eight failed when cantilevered from a central incisor (33.3%). Six
of the nine fixed/fixed bridges had not debonded (66.7%), however
two had a complete debond within 12 months (22.2%) and one
had a partial debond after 13 months (11.1%). Both of the double
abutted bridges had failed by one month. There was no significant
difference in survival between the two types of cantilever design (p
= 0.63), or between one retainer (cantilever design) and more than
one retainer (fixed/fixed or double abutted design; p = 0.77). The
Cox regression data showed no significant differences for bridge
design when non-adjusted and adjusted for grade of operator.

Tooth preparation and rubber dam - tooth preparation was
documented to have been carried out for 69 cases, however the
extent of preparation was unknown. For the four bridges that had
no preparation, there had been no debonds. Similarly, rubber dam
was only documented for six cases of which none of the bridges

Variable Mean survival time Median survival time Sig (p value)
A - Student 49,5 33 AtoB=0.79
Operator B - Junior 259 27 BtoC=0.02
C - Senior 72.6 100+ AtoC=0.03
. A->6 months 57.5 53 _
Ortho retention B - 3-5 months 629 100+ AtoB =052
A - Cant. from 1 65.3 100+
Bridge design B - Cant. from 3 55.9 59 ﬁfé ?O_CO'_BS 77
C->1retainer 389 50 e
. A-Yes 58.2 59
Tooth preparation B-No ) 100+ AtoB=0.29
A-Yes - 100+
Rubber dam B-No 56 53 AtoB=0.06
: A-Yes 81.9 100+
Pontic contact B-No 629 95 AtoB=0.08
) A-Yes 76.4 95
Habit B-No 69 1 100+ AtoB=0.72
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Fig. 4 Kaplan-Meier survival curve for all patients comparing grade of
operator providing RBB

Fig. 5 Kaplan-Meier survival curves for all patients attending for review
comparing the influence of a pontic contact in static and dynamic movements

had debonded. However, there were insufficient cases in both situ-
ations for meaningful analysis.

Pontic contact and survival - of the 39 bridges seen at review,
11 had a contact with the pontic in the intercuspal position and
three additional patients had contact with the pontic only in a lat-
eral or protrusive movement. Twenty-five had no contact with the
pontic whatsoever. The mean and median survival times were 62.9
and 95 months respectively when there was no contact, with times
of 81.9 and 100+ months when there was contact in the intercus-
pal position or excursive movements. Figure 5 shows a slightly
improved survival curve for the RBBs when there were contacts
with the pontic, but the difference did not quite reach statistical
significance (p = 0.08). The HR when adjusted for grade of operator
was 0.31 in favour of contact with the pontic (p = 0.08).

Habit history and survival - eight of the 24 reviewed patients
reported a positive history of a habit, either clenching or grinding,
nail biting or pen chewing. For these patients, 75% of the RBBs
were still in situ, and the mean and median survival times were
76.4 and 95+ months. There was no statistical significance between
the presence and absence of a habit and survival (p = 0.72), or in
the HR when un-adjusted and adjusted for grade of operator.

DISCUSSION

Retrospective studies are often called into question as they
rely heavily on the quality of the clinical case notes that have
been recorded by multiple operators. It must be emphasised at
the outset that this study took special precautions to validate
patient records. Firstly, the clinical records of all 59 hypodontia
patients were checked to ensure that they were contemporane-
ous and complete; only 14 were eliminated due to unsatisfac-
tory or incomplete entries. Secondly, in order to ensure that the
notes truly represented the clinical condition, a single operator
reviewed the patients; only one additional retainer debond and
one chipped porcelain pontic were noted. As a final precau-
tion, two separate analyses were carried out for RBB survival
in patients who attended for review and those who did not. If
the median survival of those who attended had been worse than
those who did not, it would have called into question whether
all debonds had been fully recorded for non-attendees. In the
event a significantly steeper survival plot (p = 0.0007) was
formed for the attendees (Fig. 2), giving confidence in the qual-
ity of the records and justifying the further analysis of the two
groups combined. This improved survival for the attendees may

reflect the fact that these patients were more satisfied with the
treatment that had been provided and were happier to attend
for a review appointment. The poorer survival for the patients
who failed to attend may be related to the fact that they were
dissatisfied with their treatment and had received alternative
treatment elsewhere.

The limitation of both mean and median survival times for
studies of this type is that the eventual outcome of the censored
restorations is not known; survival time is only confirmed for
failed restorations, so a study would have to run indefinitely in
order to know precisely all survival times. However, the process of
survival analysis takes into account estimated probabilities of fail-
ure and number of cases at risk to give the survival function. The
advantage of this study is that continued survival, or failure was
confirmed for those 39 restorations reviewed at invited follow-up.
This information provided a baseline against which the survival
of the restorations provided for the 21 patients not attending the
invited review could be compared.

This being said, the five-year survival rate in this study was
respectable (47% including traumatic debonds and 55% exclud-
ing traumatic debonds); however there have been no other previ-
ous studies specifically focussing on post-orthodontic hypodontia
patients to compare it to. Numerous studies have investigated the
general survival of RBBs.24-28:41 [t has been reported that bridges
provided for younger patients may be subject to higher debond
rates, due to shorter clinical crowns with reduced area for bond-
ing, higher incidence of trauma and possibly a higher content of
fluoride content in the enamel.>4*2 This may partially explain the
reduced five-year survival in this study when compared to general
survival data of RBBs provided for adult patients with no mention
of having had orthodontic treatment, typically 75% for anterior
RBBs at 7.5 years.?®

The management of a hypodontia patient involves a team
approach, and the full integration of the specialties at an early
stage is necessary to allow for a treatment plan to be successful-
ly carried out.” 1819 Assessment of the demographic data in this
study reflects general prevalence data, in that more females are
affected by hypodontia than males,**? and it is more frequent for
upper lateral incisors to be missing bilaterally than unilaterally.**
It was evident that the majority of patients started their orthodon-
tic treatment when they were aged 14, with most of the bridges
being placed when the patients were aged 15-17. For the major-
ity of these patients the RBB was the definitive restoration and
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was successful and functioned well for the patient well into early
adulthood.

This study is in agreement with previous work by Djemal et al.?®
and highlights that if a RBB were to be provided in a hospital envi-
ronment as part of a complex multidisciplinary treatment plan,
a greater longevity may be achieved when provided by a senior
member of staff. As discussed, it may not just be the greater level
of experience of the treating clinician that results in the increased
survival. Other factors applicable to junior members of staff may
contribute to their reduced survival; such as unfavourable case
allocation, less chair side support, and greater time pressures.
Regardless, it does highlight the need for a careful understanding
of the potential problems and closer supervision of these cases if
being treated by junior members of staff, both in planning and
executing of the final stages of the lengthy treatment plan.

If a RBB is not the planned definitive restoration, it can provide
satisfactory service until an implant-supported prosthesis could be
considered.” The question of whether the bridge is provisional or
definitive can have an impact on whether tooth preparation is car-
ried out or not. In this study, 69 out of the 73 had some form of
tooth preparation carried out, with four undocumented cases. If
the bridge is considered to be provisional, one may advocate not
providing any tooth preparation so as to leave an intact abutment
after removal. If the bridge is considered definitive then tooth
preparation can be carried out to improve the survival.*>-4’

The importance of effective moisture control and the use of
rubber dam has been highlighted.3%31:48-50 However, it may some-
times hinder cementation, and, in young patients where minimal
undercuts exist due to immature gingival architecture, its place-
ment can be difficult. No further associations can be made from
the data, but the likely importance of strict moisture control dur-
ing bridge placement can be emphasised. The use of rubber dam
should be judged on the merits of each case.

Before prosthetic replacement, the orthodontic history should
be known, as the tooth movements carried out for hypodontia
patients could be prone to relapse, which could inadvertently affect
RBB survival. Movements such as space closure in the absence of
crowding, de-rotations, space redistribution/creation, and overbite
reduction in the absence of a stable occlusal stop, are particularly
prone to relapse.!”:°!

Following orthodontic treatment, some retention is necessary
for almost all patients and on occasions this may be life-long.>?-
54 The optimum duration of retention prior to RBB placement, to
prevent both tooth positional relapse of the abutment teeth and
to secure the longevity of the restoration for these cases, remains
undetermined. An accepted protocol is to provide six months full
time retention with a removable retainer with prosthetic lateral
incisors attached; this is continued during manufacture of the
RBB.!7 The figure of six months has been derived to allow for peri-
odontal and gingival reorganisation. This is due to the fact that
considerable residual force can remain in the tissues of the peri-
odontium after tooth movement, and reorganisation of the peri-
odontal ligament occurs over a three to four month period after
treatment.>>°® The gingival collagen fibre network can take four
to six months to remodel, and the supra-crestal fibres over 232
days.?

It was previously documented that if orthodontic tooth move-
ment had been carried out before the placement of a RBB, there
could be more failures.?® In contrast, if the space had been retained
for at least three months, the median survival time can be signifi-
cantly increased.?® In the present study it was not possible to assess
RBB survival times for retention of less than three months, due to
insufficient sample size. It was considered appropriate to compare
retention of five months or less, with six months or greater, con-
sidering current protocols advise at least six months retention.”>!”
When comparing three to five months post-orthodontic retention

with six or more months, no significant effect on the survival of
the RBB was seen in this study.

After active orthodontic therapy and retention, the orthodontist
hopes that the fixed restorative work will provide maximum sta-
bility of tooth position and prevent unwanted movements. In these
situations the restorative dentist needs to know the orthodontic
history as this may influence the bridge design.>® It is plausible that
a fixed/fixed or multiple retainer design could offer more tooth
positional stability when compared to a cantilever design. How-
ever, the restorative dentist is concerned about the risk of debond
from multiple retained bridges, and catastrophic damage by way
of caries if the bridge remains in situ. Also, previous studies have
shown that multiple retained bridges may not survive as long as a
cantilever design.?® In this study there were no significant differ-
ences in survival between the bridge designs, and although one
partial debond had occurred in one of the reviewed patients, no
caries was detected.

Finally, it has been highlighted that occlusal factors and
parafunctional activity may be important in the success and failure
of a RBB.31:50:59,60 This study showed no statistically significant
adverse effect on survival in the presence of occlusal contact with
the pontic, or with the presence of a habit. Indeed, an almost sta-
tistically significant improvement was seen for the RBBs that had
a contact in the intercuspal position. It may have been that these
had been placed by more experienced members of staff with a bet-
ter understanding of occlusal harmony. Due to the presence of a
holding contact in the intercuspal position and harmonious excur-
sive movements, there could be a reduced potential for movement
of the abutment tooth position. Paradoxically, as the bridges were
reviewed for this study months or years after placement, it is pos-
sible that those with interferences may have moved or debonded
so that they no longer made occlusal contact.

Further work is necessary to assess tooth positional stabil-
ity following RBB placement after orthodontic treatment to pre-
pare the missing tooth space, and determine the relative risk of
unwanted tooth movement resulting from different orthodontic
treatments. It would also be useful to investigate the impact such
tooth movements may have on ultimate patient satisfaction levels.
Whilst acknowledging the limitations of retrospective studies, the
findings are instructive and should inform the development of any
future prospective trials of RBBs in hypodontia patients. Bearing
in mind the relatively small patient numbers and the time taken to
recruit, there is a strong argument for multicentred trials.

CONCLUSIONS

Within the limitations of this study, it can be concluded that:

1. RBBs replacing missing maxillary lateral incisors are an accept-
able restoration that can be provided for young, post-ortho-
dontic hypodontia patients, giving a median survival time of 59
months

2. senior members of staff provided the most restorations and
achieved the highest survival times

3.RBB design had no significant effect on the survival of the res-
torations

4. post-orthodontic retention of six months or more did not sig-
nificantly improve the survival of the restorations

5. the presence of occlusal contact on the pontic, or a habit, had no
significant adverse effect on the survival of the restorations in
this study.

The authors would like to acknowledge the assistance of Nick Steen for his
statistical advice.
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