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The Gurrent Evidence

on Retaining or
Prosthodontically Replacing
Retained Deciduous Teeth

in the Adult Hypodontia
Patient: A Systematic Review

ABSTRACT

Background: This systematic review aims to evaluate the survival of retaining or
replacing deciduous teeth in hypodontia patients with a variety of prosthetic tooth re-
placement options, to evaluate prognostic factors associated with retaining deciduous
teeth, and report on patient based outcomes with these treatment modalities. Methods:
MEDLINE, The Cachrane Central Register of Controlled Trials and Science Direct data-
bases were searched (01/1980 - 08/2017) for studies reporting outcomes associated
with retaining or replacing deciduous teeth via prosthetic means in adult hypodontia
patients. Results: Twenty-one articles were included. The following survival figures
were reported: retaining deciduous tooth/teeth (83%-93%), resin-bonded bridgework
(59-96.9%) and implants (86-100%). No survival data was reported for fixed or remov-
able partial dentures. Prognostic factors for deciduous tooth survival, quality of life and
patient satisfaction data were also reported. Conclusion: Within the limits of this review,
retaining deciduous teeth have reasonable survival; however, studies beyond the third
decade of life are lacking. Dental implants appear to be a highly successful long-term
tooth replacement option with high patient satisfaction within this patient group, as
have resin-bonded bridgework, albeit over the short to medium term. Tooth replacement
options in the form of fixed and removable partial dentures were poorly reported upon.

INTRODUCTION

The presence of retained deciduous teeth in the adult patient, associated
with absence of the permanent successors, often presents a challenging treat-
ment planning proposition. Frequently, the clinician must decide whether to
retain the deciduous tooth, or to commit to its removal and replacement as
part of a comprehensive restorative treatment plan.

The retention of deciduous teeth occurs for a variety of reasons, the most
common being the developmental absence of the permanent successor
(hypodontia).' Hypodontia itself is the most frequent dental malformation
which varies in severity from a missing single tooth to absence of all teeth.
This condition most frequently affects the secondary dentition with a re-
ported prevalence of 2.6%-11.3% in data derived from population studies.?
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Hypodontia is more common in females than males,® with an
approximate 3:2 prevalence ratio;* the most frequently missing
teeth being the mandibular second premolars (2.9-3.2% of the
population), followed by the maxillary lateral incisors (1.6-1.8%),
maxillary second premolars (1.4-1.6%) and the mandibular inci-
sors (0.2-0.4%).2

Agenesis of the permanent dentition can lead to the reten-
tion of a deciduous tooth or teeth. In many cases the prog-
nosis of the retained deciduous tooth is limited. Assessment
of the prognosis of the retained tooth or teeth alongside a
comprehensive evaluation of the consequences of tooth loss
is essential for patient consent and devising predictable and
effective treatment plans. In many cases, the management of
hypodontia needs to be carried out by specialists as part of a
multi-disciplinary dental team due to the potential complexi-
ties in planning and delivering dental care.>®

When a deciduous tooth is retained and the permanent suc-
cessor tooth is missing, there will be a variety of treatment
options including;

Retaining the deciduous tooth, with or without restorative
modification or extraction of the tooth and either:

* Accepting the presence of an edentulous space.
* Orthodontic closure of the edentulous space.
+ Auto-transplantation of another tooth into space.

* Prosthodontic tooth replacement using either; conven-
tional or resin bonded bridgework, a removable prosthe-
sis or an implant retained prosthesis.

*+ Orthodontic treatment to idealize or redistribute the eden-
tulous space to facilitate prosthodontic tooth replacement.

As there is currently no standard approach in how to treat
this patient group, the aim of this review is to evaluate the
survival of retaining or replacing deciduous teeth in hypodon-
tia patients in the absence of the permanent successor in the
adult patient with a variety of prosthetic tooth replacement
options, to evaluate prognostic factors associated with retain-
ing deciduous teeth and report on patient based outcomes
with these treatment modalities.

OBJECTIVE

It is the aim of this review to evaluate the survival of either
retaining or replacing deciduous teeth in hypodontia patients
with a variety of tooth replacement options and to evaluate
prognostic factors associated with retaining deciduous teeth
and report on patient based outcomes with these treatment
modalities.

EJPRD
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METHODS
PROTOCOL

The Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA)”# for describing and summarizing
the results of our review was used.”®

A quality assessment of all selected full-text articles was per-
formed using the Methodological Index for Non-Randomized
Studies (MINORS)? assessment tool to assess the risk of bias
of the included studies. The MINORS scoring list consists of
12 items, eight apply to non-comparative studies and the re-
maining four items apply to comparative studies. Items are
scored as 0 (not reported),1 (reported but inadequate) and 2
(reported and adequate) with this then totalled up to give a
score, with the higher scores representing a reduced risk of
bias.’ This was chosen over the Cochrane collaborations’ tool
for assessing risk of bias for randomised controlled studies
since none of the studies were randomised control trials.

ELIGIBILITY CRITERIA
INCLUSION CRITERIA

Studies that met the following criteria were included;

1.Studies limited to humans and restricted to the English
language.

2.Studies on patients with hypodontia.
3.Studies reporting on adults or extending into adulthood.
4.Studies reporting on 5 patients or more.

5.Studies reporting on outcomes related to retaining decidu-
ous teeth and/or prosthodontic replacement and address-
ing the focused question.

EXCLUSION CRITERIA

Studies that met the following criteria were excluded;

1.Studies reporting on non-hypodontia patients.

2.Studies reporting on cleft lip and palate, ectodermal dys-
plasia or other syndromic conditions associated with hy-
podontia exclusively.

3.Studies reporting on child patients only.

4.Studies reporting on less than 5 patients.

5.Review articles.

6.Studies that did not address the focused question.

INFORMATION SOURCES

Three electronic databases were used to systematically search
the available literature: (1) The National Library of Medicine
(MEDLINE via Pubmed); (2) Cochrane Central Register of Con-
trolled Trials and (3) Science Direct. The searches were limited
to studies involving human subjects and publication dates from
January 1980 to August 2017 that satisfied the inclusion criteria.

Copyright ©2018 by Dennis Barber Ltd. All rights reserved.
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SEARCH

The following search terms were used; (tooth OR teeth OR
dental) AND (hypodontia OR anodontia OR oligodontia OR
tooth aplasia OR congenitally missing teeth OR missing teeth
OR deciduous tooth OR developmentally absent OR persistent
deciduous) AND (dental implant OR endo-osseous OR crown
OR resin bonded bridge OR fixed partial denture OR bridge
OR deciduous teeth OR dental prosthesis OR removable den-
tures) AND (survival OR success OR quality of life OR satisfac-
tion OR self-esteem OR root resorption OR infraocclusion OR
submergence) and any MeSH terms associated.

The references of the selected, suitable publications were
then hand searched for any additional publications not identi-
fied through the electronic search.

STUDY SELECTION

The primary screening (title, abstract) was carried out by
reviewer (DL) identifying the studies appearing to meet the
inclusion criteria. Studies with insufficient information in the
title and abstract to make a clear decision were identified and
the full paper was reviewed. Those studies selected for evalu-
ation of the full manuscript were reviewed with reviewers (OA
& DL) determining the final inclusion.

DATA COLLECTION PROCESS

Reviewer (DL) then extracted the data using a bespoke data
extraction form. Any disagreement was resolved by discus-
sion with reviewer (OA). Studies with missing or incomplete
data were excluded and reference lists of the selected studies
were checked for cross-references to search for papers that
might meet the eligibility criteria for inclusion.

DATA ITEMS

Data was collected for; survival data and outcomes associ-
ated with retaining deciduous teeth including the prognostic
factors in the form of deciduous tooth type, root resorption,
infraocclusion/submergence, caries, periodontal health and
the restorative status of the deciduous tooth. Survival data,
outcomes and patient based satisfaction for tooth replace-
ment options in the replacement of missing teeth resulting
from hypodontia was also collected for the following tooth
replacement options; Resin Bonded Bridge (RBB) (adhesive
fixed partial denture), Conventional bridgework (fixed partial
denture), removable partial dentures and dental implant-sup-
ported prosthesis.

RISK OF BIAS IN INDIVIDUAL STUDIES

A quality assessment of all selected full-text articles was per-
formed using the Methodological Index for Non-Randomized
Studies (MINORS) assessment tool.?

SUMMARY MEASURES

The main outcome measure was related to survival of the
treatment modality provided. Other outcomes measures in
the form of prognostic factors and patient based satisfaction for
each treatment modality where reported on where possible.

SYNTHESIS OF RESULTS

Survival data, patient based satisfaction and other outcomes
were taken directly from the study where relevant and appro-
priate.

ADDITIONAL ANALYSES

No further analysis was carried out.

RESULTS
STUDY SELECTION

Searches of MEDLINE, The Cochrane Central Register of Con-
trolled Trials and Science Direct were carried out and refer-
ences of selected, suitable publications were hand searched
for any additional publications not identified through the
electronic search generating 3638 articles. After initial review
of the titles and abstracts and removal of duplicates, 126 arti-
cles were accepted for further consideration and 3512 articles
were rejected. After the full text was attained and reviewed
for the 126 articles, 105 articles were rejected leaving 21 arti-
cles to be included in the systematic review. (Figure 1)

Identification

3636 articles through database 2 additional articles identified

searching
| |

Screening l
3382 articles after duplicates removed

B582 articles screened I—'l 3456 articles were excluded

through other sources

Eligibility

128 full-text articles assescad

# 105 full-tewt articles excluded

lor eligibility

Included l

21 articles included.

Figure 1: Methodology for data inclusion

STUDY CHARACTERISTICS

The following data was extracted from the studies: study de-
sign, the study population, follow up period, patient number,
the treatment modality provided, and the number of each
treatment modality provided. For retained deciduous teeth
the following data was collected: the deciduous tooth type,

...............................................HypodontiaManagementm
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the number of patients, the number of deciduous teeth, sur-
vival figure of retained deciduous teeth, and findings relating
to; root resorption, infraocclusion, caries, periodontal health,
the restorative status of the deciduous tooth/teeth and any
other relevant findings. For tooth replacement options the fol-
lowing data was collected: the number of patients provided
with the tooth replacement options, the number of each tooth
replacement option provided, survival of the tooth replace-
ment option, quality of life and/or patient satisfaction data
and the tool used to assess quality of life and/or patient satis-
faction outcomes.

RISK OF BIAS WITHIN STUDIES

There were varying scores attained by the studies using the
MINORS assessment tool, ranging from 6/16 to 19/24 repre-
senting varying degrees of bias within the studies (Table 1,2
& 3).

STATISTICAL ANALYSIS

Due to the lack of controlled studies and the heterogeneity
of the studies a formal meta-analysis would be statistically in-
appropriate and was not conducted. Descriptive statistics were
used to interpret and present the data from these studies.

RESULTS OF THE STUDIES

Descriptive data extraction was carried out for the 21 studies
and is summarised in Tables 1, 2 & 3. These 21 studies were
published over a range of 32 years (1984 to 2016); 9 studies
were retrospective, 8 prospective, and 4 cross-sectional in
study design.

STUDIES ON PRESERVATION OF DECIDUQUS TEETH

A total of 7 studies’®'® (summarised in Table 1) were used to
assess the outcomes relating to retaining deciduous teeth and
included cross-sectional, prospective observational and retro-
spective studies. Four of these studies'®'* were longitudinal ob-
servational studies that reported on deciduous tooth survival
with survival figures of between 83%' and 93%'" over follow-
up periods ranging from 5 to 15 years. However, the majority of
these studies,'®""'3 except the study by Sletten et al,.”? reported
on study populations that began in childhood and followed up
into adulthood and as such there is unfortunately a paucity
of long term follow-up studies available which can inform us
of the survival rate of retained primary teeth in a population
from the third age decade onwards.'? Three cross-sectional
studies™'¢ were also assessed which identified that deciduous
teeth can be retained at a broad range of ages (ranging from
childhood up to the fifth decade of life) within the observed
populations. Although this tooth survival data is not robust,
the reported prognostic factors affecting the deciduous teeth
were common in much of the literature to date. These factors
were grouped together as follows: the deciduous tooth type,
the degree of root resorption, presence of infraocclusion/sub-

mergence, presence of active or historical caries, periodontal
health and the restorative status of the tooth.

THE DECIDUOUS TOOTH TYPE

The deciduous tooth type and its prognostic effect was re-
ported in one study by Heselden et al,." This study reported
on the relationship between the deciduous tooth type and
tooth survival and concluded that the mandibular deciduous
canines had the most predictable prognosis followed by max-
illary deciduous canines and that deciduous molar teeth had
the poorest and least predictable life span.™

ROOT RESORPTION

Root resorption was reported in all 7 studies. In general,
most studies interpreted the absence of root resorption as
success; however, all studies reported varying degrees of root
resorption within their study populations. The age at which
root resorption occurred and its rate and pattern of progres-
sion varied greatly within the studies. Root resorption within
the studies was reported as being unpredictable’®2'® and
those teeth with more severe root resorption were at higher
risk of tooth loss.’0""13

INFRAOCCLUSION

6 of the studies reported on infraocclusion'®'3'>'¢ which was a
common complication with varying incidence of between 25%"
to 43.6%' within the populations studied. It was also reported
that the incidence and severity of infraocclusion increased over
time, even into adulthood."''>This was highlighted in longitu-
dinal observational studies by Ith-Hansen et al,.* and Bjerklin et
al." and in a cross-sectional study by Garib et al,.”> who reported
that the prevalence of infraocclusion was age related and that
the highest incidence of infraocclusion occurred in the oldest
patient group (patients in the second to third decade of life).”
These are interesting observations as it contradicts current think-
ing that infraocclusion ceases once facial growth is complete."”

CARIES

3 studies'™'? reported on caries associated with retained
deciduous tooth loss. Overall caries appeared to be low with
all aforementioned studies reporting that only an insignifi-
cant number of teeth required extraction as a direct conse-
quence.'%1?

PERIODONTAL HEALTH

Only 1 study reported on the impact of periodontal factors
on loss of the retained deciduous tooth. This study by Sletten
et al.,'? reported that 3 of the 4 teeth lost during the observa-
tional period were a result of periodontal bone loss with this
loss being three times as many as those lost due to caries.
No other study included reported on periodontal factors and
outcomes associated with retained deciduous teeth.
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RESTORATIVE STATUS OF THE TOOTH

2 studies reported on the restorative status of the retained
deciduous teeth. A cross-sectional study by Hvaring et al.,'®
reported that 20.8% of retained deciduous teeth were re-
stored (9.0% approximal and 11.8% occlusal restorations)'®
and a longitudinal study by Sletten et al.,’”> who reported on
the restorative status of the retained deciduous teeth over
time, noted that 16 retained deciduous teeth (of 27 retained
deciduous teeth followed) were initially restored either with
a full coverage gold crown, composite onlay or an amalgam
restoration and that during the observational period, 5 re-
tained deciduous teeth that were previously restored had re-
placement restorations and 1 unrestored retained deciduous
tooth was restored.’ This would suggest that these teeth are
commonly restored; however, no report was made on the re-
storative status of the tooth and the prognosis of the retained
deciduous tooth.

PROSTHODONTIC TOOTH REPLACEMENT

STUDIES ON RESIN BONDED BRIDGE (RBB) (ADHESIVE
FIXED PARTIAL DENTURE)

3 studies were included in total with 2 studies reporting on
RBB survival'®' and 1 study reporting on patient satisfaction
with the provision of RBB work in hypodontia patients.?°

A prospective study by Allen et al,.”® reported a high surviv-
al rate of 96.9% with a follow up of over 24 months in RBBs
replacing a variety of missing permanent teeth. However,
Garnett et al.,' reported a survival rate of 59% with a mean
survival rate of 59.3 months in a retrospective study which
assessed RBBs replacing maxillary lateral incisors with a fol-
low-up of up to 100 months (Table 2)." Both of these stud-
ies reported on patients who had undergone pre-restorative
orthodontic treatment to idealise the edentate spaces prior
to tooth replacement.’®'” When assessing patient satisfaction
with RBBs in hypodontia patients (Table 3), 1 study was in-
cluded. This study by Anweigi et al.,® reported RBB restora-
tion of the edentulous spaces had a positive and significant
difference on oral health related quality of life (OHQoL) post-
treatment in comparison to the control group (hypodontia pa-
tients undergoing orthodontic treatment).?

STUDIES ON CONVENTIONAL BRIDGEWORK (FIXED
PARTIAL DENTURE)

No studies reporting on fixed conventional bridgework sur-
vival in hypodontia patients were identified during the search
of the literature. Patient satisfaction with FPDs was reported in
1 study by Dueled et al.;?' (Table 3) this study compared profes-
sional and patient-based evaluation of implant- and tooth-sup-
ported reconstructions in patients with tooth agenesis. Howev-
er, no description was given of the type of fixed partial denture
that was evaluated (whether that be adhesive or conventional).
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This comparative study (Table 3) reported that 41% of patients
treated with implant-supported reconstructions and 47% of pa-
tients treated with tooth-supported FDPs had aesthetic prob-
lems within the preceding months occasionally, fairly often or
very often and that satisfaction (rated as either very satisfied or
satisfied) with a tooth supported FPD was lower (84%) in com-
parison to an implant-supported reconstruction (98%).”

STUDIES ON REMOVABLE PARTIAL DENTURES

1 study by Hobkirk et al.,?> was included. This study assessed
the failure rates and modes of failure of 138 removable par-
tial dentures in patients with severe hypodontia. This study
reported that removable definitive partial dentures had a
short lifespan; particularly partial dentures in the maxilla,
which needed replacement 3.5-4 years on average after de-
livery. The most commonly reported reasons for replacement
included; dissatisfaction of the patients with regards to the
aesthetics of the prosthesis, fracture, wear or oral changes.?

No studies reporting on patient satisfaction with removable
prostheses were identified during the search of the literature.

STUDIES ON DENTAL IMPLANTS AND IMPLANT-
SUPPORTED PROSTHESIS

7 studies were included®?# in total with all 7 reporting high
implant survival in hypodontia patients of between 86%-100%
with varying follow up®?® (Table 2). 2 studies compared im-
plant survival in the maxilla and the mandible. Finnema et
al.** reported higher implant survival in the mandible (86%
maxilla & 96% mandible) however, Becelli et al,.? reported
higher implant survival in the maxilla (97.1% maxilla & 96.2%
mandible) within their patient cohorts. 5 studies reported on
outcomes related to use of bone augmentation at the implant
site; #2628 this appeared to increase the risk of implant failure
with Créton et al.,”®> and Worsaae et al,.? reporting this. How-
ever, studies by Finnema et al.,** Becelli et al,.”> and Nissan
et al.,?® reported similar implant survival rates in grafted vs
ungrafted sites in hypodontia patients.?42>28

6 studies reported on patient satisfaction or quality of life
(Qol) associated with implant based tooth replacement in hy-
podontia patients. 5 studies reported improved satisfaction
and QoL with the provision of dental implants to replace miss-
ing teeth_21,24,27,29—31

Allen et al,.®" Finnema et al,.* and Goshima et al,.* all re-
ported significant improvement in OHQoL in hypodontia pa-
tients provided with implant based prostheses; this was also
true in a study by Hosseini et al., 27 however, after 3 years
this improvement reduced slightly which was reported to be
as a result of patients reporting sensitivity and pain with their
natural teeth. Brazén et al,.?° reported high overall satisfac-
tion of single implant crowns after an average follow up of 6.8
years, despite this however, almost one-third wished for the
replacement of their single implant crown.?

A comparative study by Dueled et al,.?' comparing implant-
vs tooth-retained fixed partial dentures in hypodontia pa-
tients with a control group without hypodontia and the need
for prosthetic tooth replacement reported higher satisfaction
and aesthetic ratings with the provision of implant-retained in
comparison with tooth-retained fixed partial dentures. How-
ever, the total OHIP score was inferior in rehabilitated pa-
tients with tooth agenesis to that of the control group without
tooth agenesis.?' (Table 3)

DISCUSSION
SUMMARY OF EVIDENCE

Current evidence regarding preservation or extraction and
prosthodontic tooth replacement of patients with retained de-
ciduous teeth with permanent tooth agenesis was reviewed.

The studies included generally reported on young adult
patients or reported on patients from childhood into adult-
hood. The evidence level for the majority of the literature was
low with observational and cross-sectional studies being the
mainstay of the literature available. In some instances, there
was a clear lack of literature available which was particularly
true when assessing prosthodontic tooth replacement op-
tions in the form of removable prosthesis and fixed conven-
tional bridgework in this patient group. This is understandable
as these tooth replacement options are infrequently carried
out in young patients due to their removable and destructive
nature respectively.*?

Survival of retained deciduous teeth with associated tooth
aplasia has been shown to be high with tooth survival figures
of between 83%'° and 93%'" over follow-up periods ranging
from 5 to 15 years (Table 1) with such survival rates rivalling
that of implants or other fixed restorations."**> However, very
few studies reported on patients beyond the third decade and
those that did only reported on a small number of teeth. As a
result, a long-term conclusion cannot be extrapolated. A num-
ber of prognostic factors were reviewed within the literature
which included; the deciduous tooth type, the degree of root
resorption, presence of infraocclusion/submergence, pres-
ence of active or historical caries, periodontal health and the
restorative status of the tooth.

With regard to the deciduous tooth type, it is difficult to truly
assess the effect of the deciduous tooth series on prognosis
since certain deciduous teeth are more commonly retained
than others, predominantly due to aplasia of the permanent
successor. As a result, most of the studies included predomi-
nantly reported on the deciduous mandibular second molar
due to the frequent absence of the permanent second premo-
lar.? Root resorption was also assessed which revealed that
the presence and the rate of root resorption in retained de-
ciduous teeth was unpredictable but the absence of a perma-
nent successor appeared to reduce the rate of root resorption
progression.'®'>'3 Age also appeared to affect progression,
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with those patients beyond their mid-twenties showing much
slower progression of root resorption in 2 studies.”"' This
could be a good indicator that if a tooth gets to this age then
it has a reasonable long-term outcome; however, there are
very few studies that go beyond this age group. The current
evidence indicates that careful monitoring of the root mor-
phology of deciduous teeth is required. Those teeth with ex-
tensive root resorption or greater rates of progression clearly
have a poorer prognosis and must be considered for extrac-
tion and replacement if warranted. Whilst teeth with mild root
resorption and a slow rate of progression clearly have a better
prognosis, it is also important to recognise that root resorp-
tion can be unpredictable.’®'>'* Infraocclusion presents when
a deciduous tooth fails to follow the facial growth and fails to
move occlusally with the adjacent teeth, thereby leaving it api-
cal to the occlusal plane and appearing submerged® and is a
common presentation in hypodontia.’'3'>'® The tendency for
infraocclusion has been shown to increase over time in most
reports.”3'> An interesting observation to note is that the se-
verity of infraocclusion appears to increase with age even into
adulthood which goes against current thinking that infraoc-
clusion ceases once facial growth is complete;'” however, this
observation is based upon a single cross-sectional study and
as such should be interpreted with caution. The presence and
progression of submergence has been shown to be a critical
factor for retained deciduous tooth prognosis.’ 3¢ Impor-
tantly, positive correlations between root resorption and in-
fraocclusion have been noted in some studies’™ whilst others
have failed to identify this association.’® Infraocclusion itself
can lead to a non-functional tooth which would be a poor
outcome, particularly in this group of patients. Therefore, the
degree and rate of submergence/infraocclusion should be
closely monitored, and it should be recognised that even if a
retained deciduous tooth is restored to become functional it
may become non-functional over time as infraocclusion pro-
gresses.! Other prognostic factors were assessed and would
suggest that caries and periodontal disease are low within this
patient cohort and that caries, periodontal health and the re-
storative status of the tooth showed no link to clinical tooth
survival and long-term tooth outcome.

Overall, the literature would tend to support retaining de-
ciduous teeth in adults when they are non-mobile, functioning
with good root morphology, minimally affected by caries and
are aesthetically acceptable.3%3” The advantages of retaining
a healthy deciduous tooth include the psychological benefits
of a person keeping their own tooth. It also incurs minimal
maintenance,®* reduces treatment costs and the risks asso-
ciated with tooth removal and replacement. Where deciduous
teeth are retained, careful monitoring of the tooth is required
due to the risk of progressive root resorption, infraocclusion
and other pathological processes that occur within the rest of
the dentition. Overall, the patient must understand that there
is a lack of long term follow-up studies showing the survival
rate of retained primary teeth in a population beyond the
third age decade.
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Tooth replacement options in adult patients with hypodontia
were also assessed and included; resin bonded bridgework,
conventional fixed bridgework (fixed partial dentures), remov-
able prosthesis and implant based tooth replacement. How-
ever, there was a clear lack of literature reporting outcomes
associated with conventional fixed bridgework (fixed partial
dentures) and removable prosthesis in this patient cohort as
previously discussed.

Dental implants in hypodontia patients demonstrated high
survival rates (Table 2) with these figures well aligned with cur-
rently published data on implant prognosis in conventional
dental implant patients.>** High patient satisfaction and im-
provement in QoL was also shown with this treatment modality
(Table 3).2124272%31 When specifically looking at the implant loca-
tion and implant survival within this review, no strong evidence
was found; however, two systematic reviews have concluded
that implant failure is higher in the maxilla than in the mandible
in this patient cohort.3%° When assessing the best time to ex-
tract and replace the deciduous tooth in the adult patient prior
to implant placement, there is no high-level evidence available
to help guide this decision.*' However, once the decision has
been made to extract the deciduous tooth and replace with an
implant, then placement of the implant is best carried out soon
after the time of extraction or exfoliation to achieve maximal
preservation of alveolar bone height and width.* It has been
shown that the alveolar ridge narrows by 25% in the four years
following extraction of retained lower primary second molars.*
The availability of bone to accommodate a correctly angled im-
plant fixture is a key concern when considering implant-based
reconstruction of the hypodontia patient. It is common for pa-
tients to have narrowing of the bone or a lack of bone apical
to the retained deciduous tooth creating a concavity of the al-
veolar process beyond the root apices and generating an ‘hour
glass’ ridge morphology in cross-section.'32 The lack of a per-
manent tooth successor leads to this underdevelopment of the
alveolus*" which may also be exacerbated by root resorption
of the retained primary tooth. There may also be pneumatisa-
tion of the maxillary sinus making implant placement into the
posterior maxilla challenging. Addressing deficiencies in bone
volume is a common pre-prosthetic necessity in this patient
group and typically involves bone augmentation and sinus lift-
ing procedures.*? Within this study a variety of procedures were
reported upon which included maxillary sinus floor elevation,
guided tissue regeneration and bone grafting, with or without
the use of a membrane barrier 22628 with these adjunct proce-
dures appearing to increase the risk of implant failure.?2¢

The current evidence available would suggest that resin
bonded bridgework has a reasonable short to medium term
survival rate of between 59% and 96.9% (Table 2)'®'° with posi-
tive OHQoL being reported in this patient group (Table 3).%° Sur-
vival of such prostheses appeared to be lower in this study in
comparison to current published data on resin-bonded bridge
prognosis within the general population.* However the po-
tential limitations of its long-term survival are offset due to its
minimally invasive nature and ease of clinical application for
replacing missing teeth in young patients with hypodontia in
comparison to other tooth replacement options."
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Unfortunately, there is very little literature reporting on the
use and outcomes of conventional bridgework (fixed partial
dentures), specifically in hypodontia patients. This is prob-
ably due to the fact that the majority of adult patients are
treated early in adulthood, where abutment teeth are often
unrestored with large pulp chambers and where preparation
of the abutment teeth would be destructive of healthy tooth
tissue. This risks exposure of the pulp during preparation and/
or pulpal necrosis with its subsequent sequlae.* Use of con-
ventional bridgework is generally limited to the older patient
and where resin-bonded bridgework is contra-indicated by
the presence of large restorations.? Although the reported
survival of conventional bridgework in the general population
is better than that of resin-bonded bridges,* it is still short in
relation to the expected life span of a young adult patient.*?
Failure of conventional bridgework commonly occurs as a re-
sult of recurrent caries and loss of tooth vitality necessitating
endodontic management.*

This lack of literature was also found when assessing out-
comes associated with removable prosthesis in hypodontia
patients, with Hobkirk et al,.?? reporting poor outcomes in oli-
godontia patients treated with removable prosthesis and the
need for frequent replacement. In general, removable partial
dentures are usually applied to treat severe hypodontia (oligo-
dontia) and often used as ‘interim prosthesis before definitive
treatment such as implant therapy can be carried out, particu-
larly in children."® This has been shown by Lexner et al.,** who
reported on children with hypodontia associated with ecto-
dermal dysplasia and described successful use of removable
prostheses, from the perspective of the patient, parents and
dentist, with young patients adapting well to their prosthe-
ses and the prostheses being found to be well retained and
stable.®® Most patients, however, prefer fixed restorations as
opposed to removable for definitive tooth replacement*> and
this is a common reason why few hypodontia patients are de-
finitively restored with a removable prosthesis.

CONCLUSIONS

The key decision of whether to retain or extract and directly
replace retained deciduous teeth in the adult patient is re-
lated to the prognosis of the retained primary tooth and its
ability to provide the patient with appropriate function and
aesthetics. Retained deciduous teeth can last well into adult-
hood; however, studies going beyond the third decade of life
are lacking and these studies report a degree of unpredict-
ability in relation to the long-term prognosis of such teeth.
Where such teeth are compromised or unable to provide the
desired function or aesthetics, extraction is warranted with
subsequent replacement. Dental implants have been shown
to be a highly successful long-term tooth replacement op-
tion with high patient satisfaction within this patient group,
as have resin bonded bridgework albeit over the short to
medium term whilst offering a minimally invasive tooth re-
placement solution. Other tooth replacement options such as

conventional fixed bridgework and removable prosthesis are
poorly reported within the literature which appears to be as a
result of such tooth replacement options being unsought and
undesired by patients.
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