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Abstract: The purpose of this study was, using evidence-based dentistry, to compare the successes of glass ionomer cement (GIC), resin-modified GIC (RmGIC),
composite resin (CR), and polyacid-modified composite resin (PAMCR) in primary molar proximal lesions. Methods: The PICOT question was: P: in primary molar
proximal lesions; I: does the use of 1 material (GIC, RmGIC, CR, or PAMCR); C: compared with the remaining materials; O (Outcome): result in higher success rates;
T: when followed for at least 1 year? Relevant articles (256) were identified from databases then sieved by titles, abstracts, and full texts. Following exclusions, 36
clinical trials—including 25 randomized clinical trials (RCTs)—remained. Extracted data were meta-analyzed. Results: GIC restorations had a significantly (P<.05)
lower likelihood of success than RmGIC and CR restorations. Overall success rates were: (1) GIC (691 restorations)=75%; (2) RmGIC (276)=89%; (3) CR (620)=83%;
(4) PAMCR (596)=87%. Mean success rates did not differ significantly (P>.05): (1) GIC (6 studies)=65+34%; (2) RmGIC (3 studies)=93+7%; (3) CR (7 studies)=85+12%;
and (4) PAMCR (8 studies)=90+10%. Conclusions: Few articles were available to determine the best material. Recognizing material improvements since 1990, earlier
data may be noncomparable. RmGIC had the highest success rates, but fewest studies and fewest restorations; only one product was assessable. Prospective RCTs
should be of at least 5 years” duration to determine correctly the success rate of Class Il restorations in primary molars. (Pediatr Dent 2007;29:8-15)
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Under increasing esthetic demands, amalgam has given way
to tooth-colored materials for restoring proximal lesions in
primary molars. With many such materials available, choice
is difficult for the clinician and new materials may be in-
troduced before existing materials are evaluated fully. Four
types of direct tooth-colored restorative materials currently
used in children are: (1) glass ionomer cements (GICs); (2)
resin-modified glass ionomer cements (RmGICs); (3) com-
posite resins (CRs); and (4) polyacid-modified composite
resins or compomers (PAMCRs).

Previously, material choice for many dentists was based
on personal preferences or experience; clinical approaches
now favor evidence-based decisions. The American Dental
Association defines evidence-based dentistry (EBD) as “an
approach to oral health care that requires the judicious in-
tegration of systematic assessments of clinically relevant
scientific evidence, relating to the patient’s oral and
medical condition and history, with the dentist’s clinical
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expertise and the patient’streatment needs and preferences.”
The preferred evidence in evidence-based practice is from
prospective randomized controlled clinical trials (RCTs).
Conducting RCTs on dental materials, however, is con-
strained by: (1) time; (2) cost; and (3) ethics. Therefore, to
determine material choice, a clinician can study current
peer-reviewed publications or published reviews. If guide-
lines are unavailable, the practice of EBD conducted using
the best available evidence can assist the clinician to answer
the question scientifically.

The present study investigated whether recommenda-
tions for the use of certain tooth-colored restorative mate-
rials in proximal lesions of primary molars could be made
based upon an evidence-based study of the pediatric dental
literature. The aims of this study were twofold:

1. to use the principles of evidence-based dentistry to
compare the successes of GIC, RmGIC, CR, and
PAMCR restorations in proximal lesions of primary
molars; and

2. to make recommendations on material selection for
proximal lesions in primary molars.

Methods

The authors have previously described the 6 steps in con-
ducting an evidence-based study.* The research question
was: Which direct tooth-colored restorative material (GIC,



Table 1. EXCLUSION CRITERIA APPLIED DURING SEARCH STRATEGY
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Search tools within electronic
databases were used to locate all ci-
tations on tooth-colored restorative

materials, primary molars, and pe-
diatric restorative dentistry. Journal
articles were sieved by examining: (1)
titles; (2) abstracts; and (3) complete
texts. Exclusion criteria were applied

in each sieve to narrow the search (Ta-
ble 1). In a final search for relevant ar-
ticles, the exclusion criteria were ap-
plied to articles cited in the reference
lists of the remaining articles. These
additional articles, together with the

original list of articles remaining after
the 3 sieves, formed the final list.
Articles included after examin-
ing the full text were appraised; data
were extracted and article quality was
assessed using a data extraction and
critical appraisal form.3 Articles were
ranked on hierarchical strength of ev-
idence as: (1) randomized controlled
clinical trials (RCTs); (2) controlled
clinical trials (CCTs); or (3) clinical

trials without control and randomiza-

SEARCH STRATEGY STEPS EXCLUSION CRITERIA APPLIED
1. Articles not in English
INITIAL SEARCH 2. Animal studies
ON DATABASE
3. Duplicate articles
1-3 plus:
PRELIMINARY 4. All other teeth except primary molars
SIEVE BY 5. All other uses of tooth-colored restorative materials ex-
EXAMINING cept in direct restorations
TITLES 6. Amalgam, black copper cement, gallium, silver cermet,
sandwich restorations
1-6 plus:
7. All other classes of restorations except Class Il or box
preparations
8. Not pertaining to clinical performance, success rates,
SECONDARY survival time
SIEVE BY 9. Atraumatic/alternative restorative technique (ART)
EXAMINING 10. Effects of different cavity preparations, caries removal
ABSTRACTS methods, placement technics
11. Effects of sealants, adhesives, conditioners, etching
technics
12. Bond strength, cariostasis, fluoride release, mutans
streptococci
1-12 plus:
13. All other studies except clinical trials
TERTIARY SIEVE 14. Follow up period less than 1year
BY EXAMINING . .
FULL TEXTS 15. Articles without full text
16. Articles of same study with shorter follow-up
17. Wear

tion (CTs). The RCTs were defined as
prospective clinical studies with ran-
dom allocation of study and control
groups and all cases accounted for.
The CCTs were also prospective clini-
cal studies, but without random al-
location of study and control groups.

RmGIC, CR, or PAMCR) has the highest success rate in re-
storing proximal lesions in primary molars? The PICOT
question was:

- P (population): in human primary molars with proxi

mal lesions;

- I (intervention): does the use of one tooth-colored re

storative material (GIC, RmGIC, CR, or PAMCR);

- C (comparison): compared with the remaining

materials;

- O (outcome): result in higher clinical success rates;

- T (time): when followed for at least 1 year?

A search for evidence-based guidelines or policy state-
ments on the selection of tooth-colored restorative materials
inprimaryteeth was conducted. Asearch for relevant system-
aticreviews ormeta-analysesinsecondaryevidence-summa-
ry publications and collaborative research networks was done
to check if the answer to the question was already available.

The CTs were uncontrolled prospec-
tive clinical studies examining a sin-
gle type of restorative material.

Datareportedinthestudieswereusedtocomputetheper-
cent success rates of restorations. Some studies did not report
the number of successful or failed restorations, reporting in-
stead individual ratings based on clinical observations using
themodified Rygecriteria.*Thesestudieswere excluded, since
a failed restoration could have one or more failure ratings on
these criteria. Data were entered into RevMan 4.2 (Cochrane
Collaboration, Oxford, UK), a Windows-based software
product designed for Cochrane reviews and meta-analyses.

Meta-analyses were conducted using direct and indirect
techniques. The direct technique directly compared any 2
materials (GIC, CR, RmGIC, and PAMCR) in the same study.
Proportional data from studies were combined as a common
odds ratio (COR) by pooling the success rates from both tri-
als. The implications of the COR were:
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1. COR>1=Test material was significantly more success
ful than control material.
2. COR<1=Control material was significantly more suc
cessful than test material.
3. COR=1-=The 2 materials did not differ.®
The indirect technique compared materials by pooling
and analyzing data selected from relevant arms of different
studies. The overall success rate for each material was com-
puted as the sum of successful restorations divided by the
sum of restorations placed in all studies. The mean (+SD)
success rates were derived from the individual success rates
in studies and compared statistically (student’s unpaired
t test). For all statistical tests, the level of significance was
setat P<.o5.

Results
Initial database searches. No guidelines for selecting tooth-
colored restorative materials for proximal lesions in primary
molars were found, and systematic
reviews and meta-analyses were
unavailable. The OVID health sci-
ences databases provided access to

excluded; 74 articles remained. Five articles could not be lo-
cated, leaving 69 articles for the first appraisal, ranking, and
tertiary sieving. Forty-two articles then met the exclusion
criteria (Table 1), and 27 articles remained. Bibliographies
in these articles revealed 9 articles previously unidentified.
Thirty-six (27+9) articles—comprising 25 RCTs and 11 non-
RCTs (1 CCT, 10 CTs)—were relevant to the PICOT question.
Of the 36 articles, 15 studies (11 RCTs, 1 CCT, g CTs) were ex-
cluded due to lack of data, differing outcome measurements,
or because other restorations were combined with proximal
restorations. The distribution of the remaining 21 studies
(14,RCTs, 7 CTs)?*9by length of follow-up, material type, and
product is shown in Table 2. Of these, 19 studies were fol-
lowed for 1 to 3 years and 2 studies were followed for 4, or 6
years. With the exception of RmGIC, all materials had at least
5 products tested (Table 2). Data from the 21 studies were ex-
tracted and meta-analyzed.

Table 2. DISTRIBUTION OF 21 STUDIES USED IN META-ANALYSES BY LENGTH OF
FOLLOW-UP, MATERIAL TYPE, AND PRODUCT

MEDLINE and CINAHL databases
and EBM Reviews. The latter in- LENGTHOF  Grasstonompr oSN MODIFIED POLYACRYLIC AGID-
cludes the: (1) Cochrane Database FOLLOW-UP CEMENT GLAZ;;)EILOTMER CO%P:TS[IHT;;SE)SIN MODIFIED COMPOSITE
. . (vs) (6 STUDIES) RESIN (8 STUDIES)
of Systematic Review; (2) Data- (3 STUDIES)
base of Abstracts of Reviews of Ef-
fectiveness: () Cochrane Central 1 Fuks et al?? ) Paquette et al® Trummler et al?®
$ 3 (Fuji lonomer) (Profile, Visio Fil) (Ariston pHc)
Register of Controlled Trials; and
(4) ACP Journal Club.”® Keywords, Gross et al®
synonyms, and search strings were (Hytac, Dyract)
entered into the databases. When Oldenberg et al" Duggal et al®
all 4 materials were combined with (H-120, Sybralloy) (Dyract)
“pediatric restorative dentistry” 2 Kilpatrick et al* 3 Kavvadia et af*
“ . ” (Ketac Fil) (F 2000)
or “tooth-colored restorations, Barr-Agholme et
69 citations resulted. These al‘zg(P—30) Andersson-Wenckert
45569 : et al* (Dyract)
were reduced to 256 citations when . )
w . - Papagiannoulis et al?’
primary molar(s) or deciduous (Dyract)
molar(s)” were combined.
Ostlund et al® Espelid et als
Results of the search strategy and (Chfam i lwls) (Vitremer) 5
evaluation of data. The 256 cita- (%zlesttaitF?ll) Hubel and Os(El)lér;l(i Seif{)al Marks et al” (Dyract)
tions were reduced to 193 articles 3 Mejare” . Attin et al®
o ) 93 . Hubel and (Vitremer) Attin et al® (Compoglass)
by excluding: (1) animal studies; (2) Mejare? (Fuji Il (TPH Spectrum) pog
non-English articles; and (3) dupli- Rutar et al® FO”{&;?_Z%ZBHZG
cates. The1ggarticleswere screened (Fuji 1X)
by title (prehmmar.y 31evt?): 55 arti- , Oldenberg et al®
cles met the exclusion criteria, and - - (Fuji Fil, X-55) -
138 articles remained. Abstracts of -
the 138 articles were screened (sec- 6 - - Varpio -
. . (Concise)
ondary sieve), and 64 articles were
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Stucky RMGIC GIC OR (fixed) Wieight OR (fixed)
nt nit 95% I S 95% I
Hubel et al 2003 51/53 51762 —— @ 100,00 5.50 [1.16, 26.06]
Total (95% CI) 53 62 ——eeongniN 10000 £.50 [l.16, 26.06]
Total events: 51 (RmGIC), 51 (GIC)
Test for heterogeneity: not applicable
Test for overall effect: £ =215 (P =003)
01 02 s 1 2 El 10
Favours GIC  Favours RmGIC
Study CR GIC OR (fixed) Wigight OR (fixed)
nit nt 95% CI ) 95% CI
Ostlund et al 1892 21728 10425 — 100.00 7.88 [2.07, 29.94]
Total (95% CI) zZ5 z5 -~ 100.00 7.88 [2.07, 29.94]
Total events: 21 (CR), 10 (GIC)
Test for heterogeneity: not applicable
Test for overall effect: Z=3.03 (P =0002)
01 02 os 1 2 5 10
Favours GIC  Favours CR
Stuchy PAMCR CR OR (fixed) Wiginht OR (fixed)
nit nm 95% CI % 95% Cl
Attin et &l 20/94 86/96 — 100,00 0.66 [0.28, 1.58]
Total (95% CI) a4 96 -~ 100,00 0.66 [0.28, 1.58]
Total events: 80 (PAMCR), 86 (CR)
Test for heterogeneity: not applicakle
Test for overall effect: Z = 0,92 (P = 0.36)
01 02 0:5: 2 5 10
Favours CR Favours PAMCR

Figures 1a-c. Odds ratios for direct comparisons of tooth-colored restorations.

Meta-analyses using the direct technique. Direct meta-
analyses are shown in Figures 1(a-c) using the plotting capa-
bility of RevMan 4..2.5The fixed effect model was chosen, as-
suming a single average effect (ie, clinical success) and that
all the studies came from a population of studies measuring
this fixed effect.’

The performance of Class II GIC and RmGIC restora-
tions over 3 years was compared in 40 child patients regu-
larly attending the pediatric dentistry clinic of the Eastman
Dental Institute, Stockholm, Sweden.*” The proportions of
successful restorations were: (1) RmGIC=51/53 (96%); (2)
GIC=51/62 (82%). The OR was 5.50 (95% CI=1.16-26.06;
P=.03), indicating that the RmGIC restorations were sig-
nificantly more successful (5.50 fold) than GIC restorations
(Figure 1a).

Class II amalgam, CR, and GIC restorations were com-
pared over 3 years in 5o child patients in a public dental clin-
ic in Sweden.” The proportions of successful restorations
were: (1) CR=21/25 (84%); and (2) GIC=10/25 (40%). The
OR was 7.88 (95% CI=2.07-29.94; P=.002), indicating that
the CR restorations were significantly more successful (7.88
fold) than GIC restorations (Figure 1b).

Class II PAMCR and CR restorations were compared in
the primary molars of children in Germany.”* The propor-
tions of successful restorations were: (1) PAMCR=80/94,
(85%); and (2) CR=86/96 (89%). The OR was 0.66 (95%
CI=0.28-1.58; P-.36), indicating that PAMCR restorations
were less successful (but not significantly) than CR restora-
tions (Figure 1c¢).

Homogeneity tests were inapplicable, since for each
pair of comparisons the data were taken from only one study.
Meta-analyses comparing PAMCR with CR, CR with RmGIC,
and PAMCR with RmGIC could not be done due to a lack of
published studies.

Meta-analyses using the indirect technique. The overall
and mean success rates of the 4 materials are shown in Fig-
ures 2 and 3, respectively. Each figure shows the distribution
of RCTs and non-RCTs individually and in combination. The
distribution of studies and total restorations meta-analyzed
were as follows:
1. GIC=6 studies (4 RCTs, 2 non-RCTs)'37'5%229 provi-
ding 691 restorations;
2. RmGIC-=3 studies (2 RCTs, 1 non-RCT)'**2¢ providing
276 restorations;

EVIDENCE-BASED ASSESSMENT OF RESTORATIONS 11
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120 p—— tooth—cglored restorations appeared
B Non-RCTs predominantly after 1970, database
100 97.1 CJRCTSs and Non-RCTs retrieval was unaffected.* In the

80 -

60 -

40 -

Overall Success Rates (%)

GIC

RmGIC

CR
Class II Tooth-Colored Restorations

present study, articles without “pri-
mary/deciduous molars” in the title,
abstract, or keywords, may have been
excluded initially. Articles with vague
titles or titles not reflective of con-
tent may also have been excluded or
misclassified. For an unbiased meta-
analysis, the numbers of trials and
restorations excluded must not be so
large as to affect the analysis. In the
present study, bias was possible since
15 of 36 (42%) studies were excluded
due to lack of data.

86.9 86.6 86.7

PAMCR

Figure 2. Comparison of overall success rates of Class Il tooth-colored restorations in

primary molars.

3. CR=7 studies (6 RCTs, 1 non-RCT)9*3*%24 providing
620 restorations; and

4. PAMCR-8 studies (5 RCTs, 3 non-RCTs) 72022252728

providing 596 restorations.

The overall success rates for restorations in the RCTs
and non-RCTs in combination were: (1) GIC=75%; (2)
RmGIC=89%; (3) CR=83%; and (4) PAMCR=87% (Figure
2). Overall success rates for restorations in non-RCTs were
lower than for RCTs for § materials (GIC=45%; RmGIC=85%;
CR=56%) and similar for PAMCR (86%; Figure 2).

The mean (+SD) successrates forrestorationsinthe RCTs
and non-RCTs in combination were: (1) GIC=65+34.%; (2)
RmGIC=93+7%; (3) CR=85+12%; and (4) PAMCR=9o0=10%
(Figure 3). These values did not differ with statistical signifi-
cance (P>.05). The mean (+SD) success rates for restorations
from RCTs alone were: (1) GIC=72+22%; (2) RmGIC=97+1%);
(3) CR=88+5%; and (4) PAMCR=88+11%. These values also
did not differ with statistical significance (P>.05).

Discussion

Meta-analyses are subject to several biases. Ideally, only
RCTs should be used. Nonrandomized trials, however, were
included in the present study due to a lack of RCTs. Publi-
cation bias may occur, reflecting the greater likelihood of
studies with statistically significant or directionally posi-
tive results being reported compared to those with null or
nonsignificant results.3° Limiting studies to those in Eng-
lish may omit relevant studies, producing language bias. The
search for studies should be as comprehensive as possible to
limit bias. In the present study, 3 large databases, including
MEDLINE, were used. Articles published prior to the mid
1960s do not appear in MEDLINE searches. Since studies on
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The differing success rates re-
ported in studies cannot be attributed
solely to material performance. Stud-
ies varied in follow-up length, with
restorations followed for longer periods having lower suc-
cess rates. Studies assessing older tooth-colored restorative
materials had a higher failure rate than those developed more
recently, suggesting improvements in materials and clinical
techniques over time. Consequently, the meta-analyses in
the present study may not reflect the performance of current
products.

Wide variations in success rates for the same type of
restorative material could be attributed to differing clinical
performances of different products. In the present study, all
materials with the exception of RmGIC had atleast 5 products
tested. Restorations placed underlocal or general anesthesia
might perform better than those placed without anesthesia
due to better control during treatment. Restorations placed
under rubber dam isolation, compared with those placed

120 B RCTs
I RCTs and Non-RCTs

100 71 g3 4

g 884 897
S e S

80 719 u
65.1

60 - =

40 -

Mean Success Rates (%)

20 -

GIC RmGIC CR

Class II Tooth-Colored Restorations

PAMCR

Figure 3. Comparison of mean success rates of Class II tooth-
colored restorations in primary molars.



without isolation, could be expected to perform better due
to moisture control. Better performance might also be ex-
pected from conventional cavity preparations with retentive
features compared to those without retention.

Not all studies examined accounted for all restorations
placed at baseline. To analyze the data similarly across stud-
ies, the number of successful restorations was calculated by
subtracting the number of failures from the number placed.
Therefore, an overestimation of success rates was possible as
restorations in teeth extracted for orthodontics or pulpal pa-
thology,andthoselosttofollowup,wereconsideredsuccessful.

The RmGIC restorations were significantly more suc-
cessful than GIC restorations (OR=5.50; P<.o5). This per-
formance of RmGIC may reflect the dual setting mechanism
that provides more complete hardening and higher fracture
toughness, and also the higher flexural and tensile strengths
and lower modulus of elasticity, than conventional GIC.3*33

The CR restorations were significantly more success-
ful than GIC restorations (OR=7.88; P<.05). In the study by
Ostlund et al, moisture contamination was minimized us-
ing rubber dam isolation.’ Excellent moisture control is re-
quired during CR placement to prevent contamination of the
adhesive surface, which can result in poor bonding and mi-
croleakage. With such moisture control, the superior physi-
cal and mechanical properties of CR over those of conven-
tional GIC may dominate.

In comparing success rates of PAMCR and CR restora-
tions, Attin et al reported no significant differences.'® The
mechanical properties of PAMCR such as tensile strength,
flexural strength, and wear resistance may be superior to
those of GIC but inferior to those of CR.3¢35 Compared with
CR, however, PAMCR is readily handled and less hydropho-
bic and releases fluoride which may offset the poorer physi-
cal properties of PAMCR.

Using both direct and indirect meta-analyses, GIC res-
torations were the least successful and RmGIC restorations
were the most successful. Of the 4 materials, the fewest stud-
ies (N=3) and fewest restorations (N=276) were assessed for
RmGIC. Therefore, a chance finding cannot be excluded. Of
note, the 3 studies'®*** on RmGIC all used Vitremer (3M, St
Paul, Minn), so the superior clinical performance may be
attributed to this product only and not generalizable to all
RmGIC products.

The low success rate of GIC restorations may reflect the
low fracture toughness and flexural strength of GIC.3° Con-
ventional GICs are brittle and prone to bulk fracture.3* The
marginal ridges of Class II restorations receive considerable
occlusal forces, which may contribute to the high failure rate
of GIC restorations. The CR and PAMCR restorations had
comparable success rates; higher than GIC but lower than
RmGIC restorations. Recurrent caries has been reported as
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the main cause of failure for CR and PAMCR restorations.'3"?"
203738 The RmGIC restorations had the highest success rate,
attributed to the superior physical and mechanical proper-
ties of RmGIC compared to conventional GIC and fluoride
release.3*39 Even though the physical properties of RmGIC
may not match those of CR and PAMCR, Class II RmGIC res-
torations appeared to withstand the occlusal forces on pri-
mary molars for at least 1 year. No significant differences
(P>.05) were found in the mean success rates (combined or
RCTs alone) of the 4 materials. This may reflect the few stud-
ies of proximal restorations of primary molars available for
meta-analyses.

Critical appraisal of evidence is important in determin-
ing the validity and relevance of studies. The quality of the
RCTs evaluating success rates of tooth-colored restorations
in primary molars was deemed to be good; most studies re-
ported randomized allocation of test and control groups. Not
all studies, however, accounted for all restorations placed
and for those lost to follow-up. The “blinding” of patients
and researchers to reduce bias was impossible due to differ-
ing material characteristics and placement procedures.

Few RCTs directly comparing tooth-colored restorations
in primary molars were found, and there were no studies di-
rectly comparing RmGIC and PAMCR. The T (time) in the
PICOT question used in the present study was set at a mini-
mum of 1 year to include most studies. Primary molars exfo-
liate approximately 7 to g years after eruption, leading to the
recommendation that follow-up studies should be at least
5 years in duration.*® Studies on RmGIC restorations using
several different manufacturers’ products are needed to con-
firm the superior clinical performance noted in the present
study. Meta-analyses of RCTs of at least 5 years duration are
also needed.

Conclusions

An evidence-based study of 4 direct tooth-colored restora-
tions in proximal lesions of primary molars was conducted,
based on 36 studies (25 randomized clinical trials, 1 con-
trolled clinical trial, and 10 clinical trials without control and
randomization) identified as relevant to the PICOT question.
Twenty-one studies (14, RCTs, 7 CTs) provided data suitable
for meta-analyses, from which it was concluded that:

1. There were few appropriate articles to determine the
best material for proximal lesions in primary molars.
Recognizing material improvements since 199o,
earlier data may not be comparable.

2. The answer to the PICOT question was: In human pri-
mary molars with proximal cavities, the use of resin-
modified glass ionomer cement (RmGIC)—compared
with glass ionomer cement, composite resin, and
polyacid-modified composite resin—resulted in the

EVIDENCE-BASED ASSESSMENT OF RESTORATIONS 13
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highest clinical success rates when followed for at
least 1 year.

3. The RmGIC had higher clinical success rates than the
other materials, but RmGIC had the fewest studies and
restorations, and only 1 product was assessable.

4. Prospective RCTs should be of at least 5 years’ dura
tion to correctly determine the success rate of Class 11
restorations in primary molars.
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Third Molar Eruption After Early First Molar Loss

The aim of this study was to evaluate whether early loss of a permanent first molar has an effect on the development of the permanent third mo-
lars in the same quadrant. Materials consisted of panoramic radiographs and dental casts of 165 adolescents with early loss of a permanent first molar on
one side. Third molar development on the extraction side was evaluated and the contralateral side was used as controls. Statistical analysis showed no sig-
nificant sex differences for the formation stage of third molars. Therefore, data from both sexes were pooled. No significant differences were found in the
developmental stages of the third molars between the various extraction quadrants in the same jaw and between those in the maxilla and mandible. Sig-
nificant differences were found in developmental stages and eruptive conditions of the third molars between the extraction and control sides. Third mo-
lar development on the extraction side was significantly accelerated compared with contralateral teeth. Researchers concluded that early loss of the
permanent first molars may have an accelerating effect on the development of third molars on the extraction side compared to contralateral teeth.
Comments: Third molars may erupt earlier if the permanent first molar is extracted in the same quadrant. Further, the developmental and eruptive conditions of
third molars after early loss of first molars should be observed carefully by clinicians. RKY
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