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Abstract

Aim Early extraction of first permanent molars (FPMs) is generally
considered successful when the second permanent molar and premolar
come into contact, regardless of whether the patient has a healthy
occlusion. In this study, we aimed to investigate cases in which early
extraction had a successful prognosis.

Methods Study design: Pre-extraction orthopantomograms of
children whose one or more FPMs were extracted were examined
retrospectively. Post-extraction parameters such as status of the
extraction gap, any other diastema formation, and midline shift were
evaluated clinically and radiographically. For the dental age estimations,
development levels of the teeth were scored using the Demirjian method
and the developmental status of a particular tooth was calculated in
years based on tables given by Willems et al. [2001]. The ICON index
was used to determine the orthodontic treatment needs of patients.
Statistics: Descriptive analyses and the Kruskal-Wallis test were used
for the statistical analysis of the data.

Results Twenty-six patients with 40 extracted FPM were followed-up
for an average of 61.12 months. The mean chronological and dental ages
of the patients at the time of extraction were 9.98+1.35 and 10.65+1.39
years, respectively. Closure of the extraction gap occurred in 83.3% and
78.5% of the cases in the maxilla and mandible, respectively. However,
when the cases with the formation of a diastema between the other
teeth and/or midline shift were assumed to have failed, success rates
decreased to 50% in the maxilla and 17.8% in the mandible.

Conclusions Early extraction of FPM should be considered
successful when there is no formation of any other diastema in the
relevant quadrant, midline shift, or orthodontic treatment needs due
to extraction.

KEYWORDS Early extraction; First permanent molar; Dental

development; Dental age; Malocclusion.

Introduction

For young first permanent molars (FPMs) with excessive crown
destruction, severe periapical infection, or hypomineralisation,
whether endodontic treatment or extraction should be
performed is always a challenging decision for dentists.
According to some studies, early extraction of FPM involves
on the one hand the loss of an important tooth, which has
a major role in chewing function and dentofacial harmony in
the early period of life, it is important not losing the chance
of a spontaneously healthy occlusion by the extraction of a
tooth with a bad prognosis at the appropriate time [Ong and
Bleakley, 2010; Penchas et al., 1994].
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In cases of molar incisor hypomineralisation (MIH), which
is a common developmental dental disease in the paediatric
population , owing to adhesion challenges in altered enamel
structure and excessive material loss in the crown, restorative
treatments may be repeated. Moreover, challenges in the
cooperation of a child who had painful experiences owing to
the difficulty in anesthesia of the teeth with MIH, may force
clinicians to decide on early extraction of the FPM [Jalevik and
Klingberg, 2002; Kotsanos et al., 2005; Williams et al., 2006].

In the studies and meta-analyses published on this subject,
it was emphasised that the possibility of obtaining a healthy
occlusion following early extraction of FPM is high, when factors
such as the patient’s age, the arch where the tooth is to be
extracted, developmental stage of the second permanent molar
(SPM), presence of the germ of third permanent molar (TPM),
crowding, angulation of SPM, and second premolar tooth were
present, and that ideal conditions were met [Hallett and Burke,
1961; Dahan, 1970; Jalevik and Moller, 2007; Teo et al., 2013;
Patel et al., 2017; Alkhadra, 2017]. In almost all studies where
long-term clinical and radiographic observation following early
FPM extraction were reported, the cases where the second
premolar and SPM came into contact were considered successful
[Jalevik and Moller, 2007; Teo et al., 2013; Rahhal, 2014; Teo
etal., 2015]. However, the question arises as to whether some
factors such as the displacement of the diastema generated
from the extraction of the FPM among the other teeth or shift
of the midline of the jaw to the extraction side may have a
positive effect on the closure of the extraction gap and cause
the success rates of the treatment to be overreported.

In this clinical and radiographical study, we aimed to
investigate early FPM extraction cases possibly resulting in a
successful prognosis, the possibility of spontaneous closure of
the extraction space, and the factors affecting this possibility.
The initial hypothesis of the study is that in cases of early
extraction of FPM, coming into contact with the SPM and
second premolar would not be sufficient for correct positioning
of the teeth in the dental arch, obtaining a proper occlusion,
and considering it as a successful treatment.

Methods

The study was approved by the Faculty of Medicine Clinical
Research Ethics Committee (date: 07.01.2020 number:
60116787-020/1717). The study included healthy paediatric
patients whose dental examinations and treatments were
performed at the Pamukkale University, Faculty of Dentistry,
Department of Paediatric Dentistry, and whose one or more
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permanent first molar teeth were extracted for various reasons
between January 2016 and December 2017. Panoramic films
that were recorded for early FPM extraction decisions of the
patients were examined retrospectively, and the current status
of the dental arches after the loss of the FPM was evaluated
by clinical and radiographic examinations of the patients who
agreed to come for control examination in the time interval
of the study. The data of extracted FPM, the timing of tooth
extraction, the chronological age of the patient at the time of
extraction, the follow-up period, and tooth brushing habits
were obtained from patient records. The variables examined
in the pre-extraction panoramic films were: dental age of the
patient, radiographical pathologies of the permanent first molar
tooth, past treatments of first permanent molar, developmental
stage of permanent second molar tooth according to the
Demirjian method [Demirjian et al., 1973] and presence of
permanent third molar tooth germ. The variables examined in
the postextraction last control examination and panoramic films
were: presence of diastema between permanent second molar
and second premolar teeth, comparison of the developmental
stage of permanent third molars on the extraction side with the
contralateral side, comparison of the presence of approximal/
occlusal caries in permanent premolar or molar teeth on the
extraction side with the contralateral side, presence of diastema
between the other teeth on the extraction side, midline shift
and need for orthodontic treatment of the patient.

For the estimation of the patient’s dental age, development
levels of the teeth were scored using the method specified by
Demirjian et al. [1973]. After noting the stages of all teeth from
the central incisor to the second molar by the same examiner,
the developmental status of a particular tooth was calculated
in years based on tables given by Willems et al. [2001]. The
ICON index (Index of Complexity, Outcome, and Need) was
used to determine the orthodontic treatment needs of patients
[Daniels and Richmond, 2000].

Statistical analyses

Statistical analyses were performed using IBM SPSS software
(SPSS v 23.0; SPSS Inc., Chicago, IL, USA). Descriptive analyses
were used in the statistical analysis of the data, and the Shapiro-
Wilk omnibus normality test and Kruskal-Wallis test were used
to analyse the differences at a significance level of p<0.05.

Results

Records of 53 patients who underwent early extraction of
FPM were examined, and 26 patients (15 girls, 57%, and 11
boys, 43%) who could attend the control examination were
included in the study. The total number of extracted FPM was
40, and the mean follow-up period was 61.12 months (max.
73, min. 48 months). The dental age of the majority of the
patients (80.8%) was higher than their chronological age,
and the mean chronological and dental age of the patients at
the time of extraction were 9.98+1.35 and 10.65+1.39 years,
respectively.

The mean decayed, missing, filled teeth value of the patients
was 6.92 + 2.62, and 7.7% of them never, and 34.6% rarely
brushed their teeth. The distribution of extracted teeth 16, 26,
36, and 46 was 12.5%, 17.5%, 30%, and 40%, respectively.
The extraction of FPM was primarily owing to excessive crown
destruction (80%), and the others were due to severe periapical
and/or furcal infections. It was observed that 36 (90%) of
the extracted FPM did not receive any treatment, two (5%)
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were filled, and two (5%) had root canal therapy before the
extraction.

The SPM and second premolar tooth adjacent to the
extraction space came into contact at a rate of 83.3% (10
teeth) in the maxilla and 78.5% (22 teeth) in the mandible, and
80% (32 teeth) of all cases. However, it was observed that in

8.5 years

14 years

FIG. 1 Panoramic radiographs of patient 2. a) Preextraction panoramic
radiograph: teeth 26 and 46 were planned to be extracted. b) Control
panoramic radiograph 2 years after extractions: successful closure of
the extraction gap in the left side of the maxilla. ¢) Control panoramic
radiograph 4 years after extractions. d) At the end of 5.5 years, the
lower right second permanent molar and the second premolar came into
contact, but diastema formed between the other teeth in the relevant
quadrant, and the midline shifted to the extraction side.
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Preextraction Postextraction (At the last examination)
Patient |  Extracted FPM Chrono- | | | Develop-ment Diastema between | oo een Need for
number | 16 26 36 46 logical level of TPM* SPM and 5| Midline shift | orthodontic
age N . the other teeth
age SPM*e premolar treatment
1 . 10.66 10.87 G Yes Yes Yes Yest Yes
. 8.58 9.50 E No No No
2 « 858 950 D Yes No Yes Ve ves
. 9.58 12.27 G Yes Yes No
3 « 858 1141 F Yes No Yes ves? No
4 . 11.00 12.27 G Yes No No No Yes
5 . 9.83 10.24 E Yes No Yes Yes? No
6 . 10.41 12.27 G Yes Yes No No Yes
. 7.00 8.74 D Yes No No
7 o 7.75 9.50 E Yes No No No Yes
. 7.75 9.50 F Yes No Yes
e |7.00 8.74 D Yes No Yes
3 . 10.25 10.93 F Yes No No No No
e 1966 10.24 F Yes No No
9 o 9.33 8.74 D Yes No Yes No Yes
10 o 8.58 9.80 E Yes No Yes Yes? Yes
11 . 8.41 7.51 D No No No No Yes
. 10.16 10.24 E Yes No No
12 e 975 1024 |E Yes No Yes ves) No
13 . 7.66 8.18 D No No No No No
. 11.00 11.99 F Yes No No
14 . 11.00 11.99 G Yes No No Yest No
] 11.00 11.99 G Yes No No
. 13.75 13.19 G Yes No No
15 . 1375 1319 | H Yes Yes No No No
16 . 10.50 11.41 G Yes No Yes Yest Yes
. 10.50 10.95 F Yes No Yes
7 e 1050 1095 |F Yes Yes Yes Yes No
18 . 8.91 10.03 F No Yes Yes Yes? Yes
19 U 11.50 11.76 G Yes No No No No
. 9.25 9.1 D No Yes Yes
20 . 9.25 9.11 E No No Yes No Yes
e 1925 9.1 E Yes Yes Yes
21 . 10.75 11.99 G Yes No No Yest No
22 . 10.00 10.03 F Yes No No Yesh Yes
. 9.58 10.12 E Yes No No
23 e 958 1012 |E Yes No No No ves
24 . 10.75 11.55 F Yes No No Yest Yes
25 . 11.25 10.93 F Yes No Yes No Yes
26 . 10.41 11.55 F Yes No No Yesh No

FPM_:First permanent molar. SPM:Second permanent molar. TPM:Third permanent molar.
*At the extraction side. BMidline shift to the extraction side. SMidline shift to the side without FPM extraction.

*Development level of SPM was lettered according to Demirjian Method. 14

42 .5% of these cases (17 teeth), there was diastema between
the other teeth in the relevant quadrant, and in 53.8% (78.6%
to the extraction side and 21.4% to the other side) of the cases,
there was a midline shift. When cases with a diastema between
the other teeth and/or with midline shift were assumed to
have failed, successful closure rates decreased to 50% in the
maxilla and 17.8% in the mandible. In patient no. 2, the SPM
and second premolar coming into contact and the formation
of a diastema between the other teeth in the relevant quadrant
and midline shift to the extraction side are shown in Figure 1.
It was determined that 57.6% of the examined patients (15
patients) needed orthodontic treatment, and in 66.6% of them
(10 patients) this was owing to reasons related to early FPM
extraction, such as the formation of diastema and midline shift.
The data of the patients in this study are summarised in Table 1.

The changes in the success rates of early extraction of
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TABLE 1 Data of the patients included
in the study.

FPM according to the jaw in which the extracted FPM is, the
development level of the SPM and the appearance of the
germ of TPM on the radiography at the time of extraction, the
presence of diastema between the other teeth in the relevant
guadrant, and the presence of midline shift are presented in
Table 2.

In three children examined in the study, it was observed
that the development of the TPM on the extraction side was
accelerated compared with the development of the TPM on the
contralateral side, while in one child it was decelerated; however,
these differences were not statistically significant (p>0.05).
Ad(ditionally, when the development of new proximal and/or
occlusal caries on the adjacent posterior teeth was compared
between the extraction and non-extraction sides, new caries
development was found in three children on the extraction side
and in one child on the non-extraction side. However, these
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Development Jaw in which Presence of Diastema between Midline
level of SPMve (n) | extracted FPM | Success rate TPMgermat | Success rate other teethe (n) Success rate ¢ shift (n) Success ratex
Success rate is (n) extractione (n)
Yes (1 100% Yes (0 100% Yes (O 100%
Maxilla (3) | 66.6% es (1) ° es (0 ° es (0) °
D (7) No (2) 50% Yes (1) 50% Yes (0) 50%
85.7% Yes (3) 100% Yes (3) 0% Yes (1)
Mandible (4 100%
andible (4) ° No (1) 100% Yes (0) 100% Yes (0) 100%
) Yes (2) Yes (2) Yes (0) 100% Yes (1) 50%
Maxilla (4 100%
E(10) axila ¢4 ° No (2) Yes (0) Yes (1) 50% Yes (1)
90% Yes (6 83.3% Yes (4 33.3% Yes (3 33.39
° Mandible (6) | 83,3% NZS ((0)) ° es (@) ° es3) t
Yes (2 1009 Yes (0 1009 Yes (1 509
) Maxilla 2) | 100% Nes((z)) % e (0 A es (1) %
F(12 o - - -
83,3% Yes (9 88.8% Yes (5 44.4% Yes (7 11.1%
Mandible (10) | 80% es ) ° es (5) ° es (7) °
No (0) 0% Yes (1) 0% Yes (1) 100%
. Yes (2) 0
Maxilla (2) 100%
G (10) ° No (0) - -
70% Yes (8 62,59 Yes (2 509 Yes (6 12,59
’ Mandible (8) | 62,5% NZS(E))) 62.5% e (@) °0% s6) |125%
Yes (1 0% Yes (O 0% Yes (0 0%
" Maxilla (1) | 0% st(é)) ° es (0 ° es (0) °
0%
° Mandible ves
No

*Coming into contact of the SPM and second premolar tooth has been described as “success”.

°Development level of SPM was lettered according to Demirjian Method. 14

*At the extraction side.
n: number of teeth.

» Shows the rate of success achieved when cases with diastema between other teeth in the related quadrant are considered unsuccessful.
* Shows the rate of success achieved when the cases with diastema between other teeth in the related quadrant and in addition the cases with midline shift are

considered unsuccessful.

TABLE 2 The changes in success* rates of the early FPM extraction treatment due to various factors.

differences were not statistically significant (p>0.05).

In patient 13, the extracted FPM was in the mandibular
arch, the development level of the adjacent SPM was at
D according to the Demirjian method [Demirjian et al.,
1973], and the germ of TPM was not observed in the pre-
extraction orthopantomogram. However, the germ of the
mandibular left TPM appeared late in the subsequent control
orthopantomogram, and spontaneous closure of the extraction
space was achieved without any other diastema or midline shift.

Discussion

Early extraction of FPM is a critical treatment decision that
involves opinions of paedodontists, orthodontists, and even
parents, as well as examination of the reasons, timing, and
possible consequences. In making this decision, the severity
of crown destruction and/or dentoalveolar infection, age of
the child and the developing dentition, child’s compliance
with long-term dental procedures under local anesthesia, and
parents’ attitude must be evaluated.

The literature agrees with the positive prognosis of early
FPM extraction in the maxilla [Dahan, 1970; Jalevik and
Moller, 2007, Rahhal, 2014; Normando and Cavacami, 2010].
The development level of the adjacent SPM is at the early
bifurcation (E) according to the Demirjian method [Demirjian
et al., 1973] and the presence of the TPM germ in the related
guadrant is also considered to be an important factor in the
spontaneous closure of the extraction space [Teo et al., 2013,
2015; Eichenberger et al., 2015]. According to the findings
of this clinical and radiographical study, if the FPM to be
extracted is in the maxillary arch, the germ of TPM is present
on radiography and the development of adjacent SPM is at the
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level of E according to the Demirjian method [Demirjian et al.,
1973], spontaneous closure of the extraction space occurs at
a rate of 50% without any diastema between other teeth in
the relevant quadrant and without a midline shift. If the FPM
to be extracted is in the mandibular arch, the germ of TPM is
present on radiography and the development of adjacent SPM
is at the level of E according to the Demirjian method [Demirjian
et al., 1973], this ratio decreases to 33.3%.

In our study, it was observed that false-positive success
rates could be reported when complications such as diastema
between the other teeth on the extraction side and midline
shift were not considered as failures. We assume that possibly
owing to this, the success rates of early FPM extraction in the
literature vary from 33.3% to 94% in the maxilla and from
50% to 75% in the mandible [Jalevik and Moller, 2007; Teo
et al., 2013; Raducanu et al., 2009; Saber et al., 2018].

In patient 13, although the FPM was in the mandibular
arch, development of the adjacent SPM was not sufficient
for the ideal timing and there was no crypt of TPM in the
pre-extraction orthopantomogram, spontaneous closure of
the extraction space was achieved. However, in this patient, it
was noticed in subsequent control radiographs that the TPM
germ started to develop with a little delay and may have a role
in spontaneous closure of the extraction space. Thus, when
deciding on early FPM extraction in children who are younger
than the ideal age range or whose dental age is significantly
lower than the chronological age, clinicians should conclude
regarding the absence of TPM germ in the relevant quadrant
only after postextraction radiographic examinations are repeated
at regular intervals and the formation of TPM is followed.

Some researchers have reported that extraction of early
FPM may accelerate the development of TPM in the relevant
quadrant and provide eruption at a better position [Ay et
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al., 2006; Yavuz et al., 2006]. In another study, researchers
compared the incidence of caries at the extraction and non-
extraction sides of the jaws and reported significantly fewer
proximal caries but more occlusal caries in the adjacent premolar
and molar teeth on the extraction side [Oliver et al., 1988].
However, in the present study, no significant difference was
found between the extraction and non-extraction sides of the
jaws in terms of the development level of the TPM and the
formation of proximal and/or occlusal caries in the adjacent
premolar and second molar teeth.

It is generally observed that clinicians are not attempting
restorative or endodontic treatment methods before the
extraction of FPM teeth, which are assumed to have a poor
prognosis, possibly to avoid wasting time [Jalevik and Moller,
2007; Teo et al., 2013; Rahhal, 2014]. Similarly, in the present
study, 90% of the cases did not receive any restorative or
endodontic treatment before extraction.

Early extraction of the FPM is generally performed due to
pathologies such as excessive crown destruction owing to
progressive dental caries, persistent periapical infections, and
molar-incisor hypomineralization. However, researchers have
mentioned some conditions that require early extraction for
FPM that do not have such pathologies. When a lower FPM
is extracted for pathological reasons, researchers recommend
compensating for the extraction of the FPM on the same side
of the upper jaw, even if it is healthy. They also emphasised
that in cases of crowding in the mandible, the contralateral
lower FPM should also be extracted for balancing [Williams
and Gowans, 2003].

All of the cases included in the present study were patients
who had early FPM extraction due to a pathological reason;
therefore, none of the extractions examined were compensating
or balancing. In a study by Jalevik and Méller [2007], in which
the uncompensated and unbalanced extractions were examined
similarly to the present study, good spontaneous occlusal
development was reported as a result of postextraction follow-
up, and researchers have reported that compensating and/
or balancing extractions are not always necessary in cases of
early FPM extraction [Jalevik and Méller, 2007]. Although we
agree with this result, it is thought that the cases with midline
shifts in our study may have arisen due to the lack of balancing
extractions.

In this study, it was determined that 66.6% of the children
who needed orthodontic treatment were in need due to reasons
related to early FPM extraction such as diastema and midline
shift. Therefore, it is clear that early extraction of FPM has
important orthodontic consequences, and the decision process
for early extraction cannot be independent of orthodontic
examination. Orthodontists stated that early extraction does
not cause major problems in the maxilla, but for mandibular
extractions, there should be factors together, such as crowding,
no other missing teeth in the relevant quadrant, no sagittal
deviation, and the patients should be in 8-10 years of age
[Alkhadra, 2017]. In addition, they emphasised that in cases
of distal occlusion, deep bite, and increased overjet, early FPM
extraction in the mandible should be avoided [Alkhadra, 2017].

Conclusions
When making the critical decision of early extraction of the
FPM, which is one of the most difficult to give up teeth in

the jaw when considering their major role in the chewing
function and dentofacial harmony, a detailed examination
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by a paedodontist and an orthodontist must be provided and
an evaluation of the child's compliance with the treatment,
as well as the expectation of the parent should be taken into
consideration. According to our results, early extraction of FPM
should be considered as a successful treatment alternative not
only when the second premolar and the second molar come
into contact, but also if there is no diastema between the other
teeth, no midline shift, and when the patient does not require any
orthodontic treatment due to early extraction of FPM. However,
further clinical research, particularly prospective studies, is needed
to obtain sufficient evidence on this subject.

Conflict of interest
All authors declare that they have no conflict of interest.

Funding
This research was not supported by any person or organization.

Author contribution

C. C. Ertugrul and H. Ozbey conceived the ideas; C. C.Ertugrul,
H. Ozbey and A. . Giin collected the data; C. C. Ertugrul analysed
the data; and C. C.Ertugrul led the writing.

References

» Alkhadra T. A Systematic Review of the Consequences of Early Extraction of First Permanent
First Molar in Different Mixed Dentition Stages. J Int Soc Prev Community Dent 2017;7:223-226.
Ay S, Agar U, Bicakci AA, Kosger HH. Changes in mandibular third molar angle and position after
unilateral mandibular first molar extraction. Am J Orthod Dentofacial Orthop 2006;129:36-41.
Dahan J. A gnatho-odontometric analysis of cases with extraction of the first permanent molar.
Rep Congr Eur Orthod Soc 1970;46:367-381.

Daniels C, Richmond S. The development of the index of complexity, outcome and need (ICON).
J Orthod 2000:27:149-162.

Demirjian, H. Goldstein, J.M. TannerA new system of dental age assessment. Human Biology
1973:45:211-227.

Eichenberger M, Erb J, Zwahlen M, Schatzle M. The timing of extraction of non-restorable first
permanent molars: a systematic review. Eur J Paediatr Dent 2015;16:272-278.

Hallett GE, Burke PH. Symmetrical extractions of first permanent molars; factors controlling
results in the lower arch. Rep Congr Eur Orthod Soc 1961;37:238-253.

Jalevik B, Klingberg G. Dental treatment, dental fear and behaviour management problems in
children with severe enamel hypomineralization of their permanent first molars. Int J Paediatr
Dent 2002;12:24-32.

Jalevik B, Moller M. Evaluation of spontaneous space closure and development of permanent
dentition after extraction of hypomineralized permanent first molars. Int J Paediatr Dent
2007;17:328-335.

Kotsanos N, Kaklamanos EG, Arapostathis K. Treatment management of first permanent molars
in children with molar—incisor hypomineralisation. Eur J Paediat Dent 2005;6:179-184.
Normando D, Cavacami C. The influence of bilateral lower first permanent molar loss on
dentofacial morfology — a cephalometric study. Dental Press J Orthod 2010;15:100-106.

Oliver SJ, Dummer PM, Oliver RG, Hicks R, Addy M, Kingdon A, Shaw WC. The relationship
between loss of first permanent molar teeth and the prevalence of caries and restorations in
adjacent teeth: a study of 15-16-year-old children. J Dent 1988;16:155-159.

Ong DC, Bleakley JE. Compromised first permanent molars: An orthodontic perspective. Aust
DentJ 2010;55:2-14.

Patel S, Ashley P, Noara J. Radiographic prognostic factors determining spontaneous space closure
after loss of the permanent first molar. Am J Orthod Dentofacial Orthop 2017;151:718-726.
Penchas J, Peretz B, Becker A. The dilemma of treating severely decayed first permanent molars
in children: To restore or to extract. ASDC J Dent Child 1994;61:199-205.

Raducanu AFV, Herteliu C, Raducanu M. Prevalence of loss of permanent first molars in a group
of Romanian children and adolescents. Oral Health Dent Manag 2009;8:3-10.

Rahhal A. Extraction timing of heavily destructed upper first permanent molars. Czas Stomatol
2014;4:161-168.

Saber AM, Altoukhi DH, Horaib MF, El-Housseiny AA, Alamoudi NM, Sabbagh HJ. Consequences
of early extraction of compromised first permanent molar: a systematic review. BMC Oral Health
2018;18:59.

Teo TK, Ashley PF, Derrick D. Lower first permanent molars: developing better predictors of
spontaneous space closure. Eur J Orthod 2015;38:90-95.

Teo TK, Ashley PF, Parekh S, Noar J. The evaluation of spontaneous space closure after the
extraction of first permanent molars. Eur Arch Paediatr Dent 2013;14:207-212.

Willems G, Van Olmen A, Spiessens B, Carels C. Dental age estimation in Belgian children:
Demirjian’s technique revisited. J Forensic Sci 2001;46:893-895.

Williams JK, Gowans AJ. Hypomineralised first permanent molars and the orthodontist. Eur J
Paediatr Dent 2003;4:129-132.

Williams V, Messer LB, Burrow MF. Molar: incisor hypomineralization: review and
recommendations for clinical management. Pediatr Dentist 2006;28:224-232.

Yavuz |, Baydas B, Ikbal A, Dagsuyu IM, Ceylan |. Effects of early loss of permanent first molars on
the development of third molars. Am J Orthod Dentofacial Orthop 2006;130:634-638.

115



