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molar to provide a suitable replacement, and 
ultimately third molar eruption to complete 
the molar dentition, although this is not 
guaranteed (Fig. 1). For this reason, elective 
extraction of first permanent molars with 
a questionable long-term prognosis should 
also be considered when planning enforced 
extraction of these teeth. These treatment-
planning decisions should ideally be made 
following input from both the general or 

INTRODUCTION
It is important for practising dental surgeons to 
access and use appropriate clinical guidelines. 
The Faculty of Dental Surgery at the Royal 
College of Surgeons of England (FDSRCS Eng) 
develops and maintains a wide range of clini-
cal guidelines through its Clinical Standards 
Committee. These either represent work of the 
committee itself or the endorsement of work 
by other bodies, such as professional socie-
ties. This paper represents updated guidance 
produced in 2014 by the Clinical Governance 
Directorate of the British Orthodontic Society 
through the FDSRCS Eng on the extraction of 
first permanent molars in children.1

Children can present with a developing 
dentition affected by one or more first per-
manent molars of poor prognosis, which 
may necessitate their enforced extraction. 
In the right circumstances, first permanent 
molar extraction can be followed by suc-
cessful eruption of the second permanent 

This article summarises recently updated guidelines produced by the Clinical Governance Directorate of the British Orth-
odontic Society through the Clinical Standards Committee of the Faculty of Dental Surgery, Royal College of Surgeons 
of England (FDSRCS) on the extraction of first permanent molars in children. The first permanent molar is susceptible to 
chronological enamel defects, molar-incisor hypomineralisation and caries, which may necessitate enforced extraction in 
the developing dentition. In the right circumstances, the extraction of these teeth can be followed by successful eruption 
of the second permanent molar and ultimately, third molar eruption to complete the molar dentition. For this reason, elec-
tive extraction of first permanent molars with a questionable long-term prognosis should be considered when planning 
enforced extractions. However, a number of factors can influence the decision-making process, including the necessity for 
a general anaesthetic to allow extraction, potential cooperation with restorative or orthodontic treatment and likely future 
preventative practice within the family. Moreover, the presence of any underlying malocclusion also needs to be evaluated 
within the context of extraction planning. The current available evidence has been evaluated and awarded a grade based 
upon those recommended by the Scottish Intercollegiate Guidelines Network.

paediatric dentist and the orthodontist, 
although this may not always be possible.

These guidelines offer advice on the extrac-
tion of first permanent molars in the child. 
However, it is important to remember that 
in addition to the presenting clinical fea-
tures, a number of additional factors may 
influence decision-making. These include 
a child’s social background, the necessity 
for general anaesthetic to allow extraction 
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• Describes the updated national clinical 
guidelines for the extraction of first 
permanent molars in children.

• Presents the most up-to-date evidence to 
support clinical decision-making.

• Informs GDPs who play an important role 
in managing the developing dentition.

• Educates dentists on the issues that need 
to be considered when managing first 
permanent molars of poor prognosis in 
children.
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Fig. 1  Panoramic radiographs 
showing occlusal outcome 
following the enforced 
extraction of first permanent 
molars. (A, B) Loss of the lower 
first permanent molars resulting 
in successful eruption of the 
second permanent molars; 
(C, D, E, F) extraction of all 
four first permanent molars 
resulting in eruption of the 
second permanent molars, 
with a good axial inclination 
and no spacing; (G, H) a less 
satisfactory result following the 
loss of all four first permanent 
molars, with significant spacing 
present in the lower arch. In 
all these examples, the third 
permanent molars are present. 
Left panels are before first 
permanent molar extraction 
and right panels are following 
second permanent molar 
eruption
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of these teeth, the likelihood of the child 
cooperating with restorative or orthodontic 
treatment, prevention and oral hygiene prac-
tice within the family, as well as any local 
difficulties in accessing NHS restorative or 
orthodontic treatment. The best available evi-
dence for each treatment option (Table 1) has 
been assigned an overall grade in accordance 
with the Scottish Intercollegiate Guidelines 
Network (SIGN) grading scheme (Table 2).2

DEVELOPMENT OF THE  
FIRST PERMANENT MOLAR
The first permanent molar is derived from 
the primary dental lamina and morphological 
evidence of its formation is usually present in 
the human embryo by week 17 of gestation.3 
Hard tissue formation has generally initiated 
in these teeth by birth and coronal develop-
ment is complete by the third year of life. 
Eruption of the first permanent molars occurs 
around the age of 6-7 years and root forma-
tion is complete by the age of 9-10 years.4,5

The relative timing of crown formation 
makes the first permanent molar susceptible 
to chronological enamel defects, which can 
lead to hypomineralisation and/or hypo-
plasia;6 while combined first permanent 
molar-incisor hypomineralisation (MIH) is a 
recognised condition of unknown aetiology7 
with a prevalence in the literature ranging 
from 10-30% (Fig. 2).8,9 MIH is a frequent 
compromising factor for first permanent 
molars. The extent of the enamel defects 
and degree of hypomineralisation often vary 
between quadrants, with the prognosis for 
any particular molar usually evaluated by the 
degree of post-eruptive breakdown within the 
defect or the extent to which this is antici-
pated to occur. These teeth can present with 
large carious lesions, often with only mini-
mal evidence of a pre-existing enamel defect. 
Intra-coronal restorations generally fail in 
severely hypomineralised molars, so main-
taining them throughout adulthood requires 
full-coronal restorations. Given the periodic 
need for crown replacement and the fact that 
defective teeth are often present in multiple 
quadrants, keeping MIH-affected molars can 
condemn the patient to the morbidity and 
expense of dental treatment for these teeth 
throughout their lifetime. Where molars 
affected by severe MIH are to be maintained 
until planned extraction before orthodontic 
treatment, pre-formed metal crowns provide 
the most robust provisional restoration. These 
can be placed with minimal or even no tooth 
preparation.

The timing of first molar eruption also 
makes these teeth vulnerable to dental caries. 
Although caries experience has continually 
fallen in the permanent dentition of UK chil-
dren over the last 30 years, the most recent 

data have demonstrated that around one 
third of UK 15-year-olds still have experi-
ence of caries into dentine in at least one of 
their permanent teeth.10 Currently, the major-
ity of first permanent molars are extracted 
because of dental caries.11

FIRST PERMANENT MOLARS  
OF POOR PROGNOSIS
A child presenting with a developing dentition 
affected by one or more first permanent molars 
of poor prognosis may require their enforced 
extraction or consideration toward their elec-
tive extraction in the form of balancing or 
compensating extractions. At this stage, bal-
ancing or compensating extractions of sound 
first molars should also be considered as part 
of the treatment planning process.

Before the elective extraction of any teeth 

is prescribed, a radiographic screen should be 
carried out to check for the presence, posi-
tion and normal formation of the develop-
ing permanent dentition. Any other primary 
teeth of questionable prognosis should also 
be considered as candidates for balancing or 
compensating extraction, particularly if gen-
eral anaesthesia is required. It can be more 
difficult to justify these extractions if local 
anaesthesia is used for the enforced extrac-
tion of a single symptomatic tooth and coop-
eration for further extractions may be poor.

BALANCING AND COMPENSATING 
EXTRACTIONS (SIGN GRADE C)
The practice of compensating and balancing 
the extraction of first permanent molars aims 
to preserve occlusal relationships and arch 
symmetry within the developing dentition. 

Table 1  Levels of clinical evidence

1++ High quality meta-analyses, systematic reviews of RCTs, or RCTs with a very low risk of bias

1+ Well-conducted meta-analyses, systematic reviews, or RCTs with a low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2++
High quality systematic reviews of case control or cohort or studies. High quality case control or 
cohort studies with a very low risk of confounding or bias and a high probability that the relation-
ship is causal

2+ Well-conducted case control or cohort studies with a low risk of confounding or bias and a moder-
ate probability that the relationship is causal

2- Case control or cohort studies with a high risk of confounding or bias and a significant risk that the 
relationship is not causal

3 Non-analytic studies, for example, case reports, case series

4 Expert opinion

Fig. 2  Molar incisor hypomineralisation (MIH) in the mixed dentition. The first permanent 
molars have significant occlusal breakdown

Table 2  SIGN grades of evidence recommendations

A At least one meta-analysis, systematic review, or RCT rated as 1++, and directly applicable to the 
target population; or

A body of evidence consisting principally of studies rated as 1+, directly applicable to the target 
population, and demonstrating overall consistency of results

B A body of evidence including studies rated as 2++, directly applicable to the target population, and 
demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 1++ or 1+

C A body of evidence including studies rated as 2+, directly applicable to the target population and 
demonstrating overall consistency of results; or

Extrapolated evidence from studies rated as 2++

D Evidence level 3 or 4; or

Extrapolated evidence from studies rated as 2+
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In this context, a compensating extraction 
is the removal of a first permanent molar 
from the opposing quadrant, while a bal-
ancing extraction refers to the removal of a 
first permanent molar from the opposite side 
of the same dental arch. A number of fac-
tors can influence whether a first permanent 
molar is recommended for either a balancing 
or compensating extraction:
• Which of the first permanent molar/s 

requires enforced extraction
• The overall condition and long-term 

prognosis of the remaining first 
permanent molar/s

• The teeth present and developmental 
status of the dentition (including  
third molars)

• The underlying malocclusion.

As a general rule, the compensating 
extraction of an upper first permanent 
molar has been recommended when extrac-
tion of the lower first permanent molar is 
required.12 This is to avoid over-eruption of 
an unopposed upper first permanent molar, 
which can prevent desirable mesial move-
ment associated with the erupting lower sec-
ond permanent molar and potentially cause 
other occlusal interferences. There is very 
little formal data to either verify or refute 
these claims. However, the risk of upper first 
permanent molar over-eruption as a con-
sequence of lower first permanent molar 
extraction would seem to be relatively small 
(Fig. 3)13,14 although this evidence is based 
on retrospective cohort studies, often with 
very small sub-samples.12-14 A randomised 
controlled trial has been registered, which 
aims to provide more reliable evidence as to 
whether compensating extraction of upper 
first permanent molars should be carried out 
in conjunction with the enforced extraction 
of lower first permanent molars.15

When the enforced extraction of a lower 
first permanent molar is required, considera-
tion should be given toward compensating 
extraction of the upper first permanent molar 
if this tooth is likely to remain unopposed for 
a significant length of time (Fig. 4). Routine 
compensating extraction of a lower first per-
manent molar in conjunction with enforced 
extraction of the upper first permanent 

molar is not recommended, particularly if 
this would mean a general anaesthetic and 
also if there is no evidence of a developing 
third permanent molar.

The balancing extraction of sound first 
permanent molars has been recommended 
to preserve arch symmetry.16,17 Retrospective 
cohort studies have suggested that unilat-
eral first molar extraction can be associated 
with the development of both skeletal and 
dental arch asymmetries18,19 evidence from 
similar study designs suggests that the dental 
centreline in either dental arch is unlikely 
to be affected.13,14 Currently, it is difficult to 
justify the balancing extraction of a sound 
first permanent molar alone to preserve a 
dental centreline.

TREATMENT PLANNING GOALS
Ideally, first permanent molar extractions 
should be followed by successful eruption of 
the second molars to replace them and ulti-
mately, the third molars. However, achiev-
ing this can be complicated by a number 
of factors:
• Timing of first permanent molar 

extraction can influence the subsequent 
eruptive position of the second molar, 
particularly in the lower arch

• Third molar development cannot always 
be confirmed at the time extraction 
decisions have to be made (Fig. 5).

In addition, consideration also needs to 
be given to the consequences of first molar 
extraction for the developing occlusion, par-
ticularly in the presence of an underlying 
malocclusion. In many cases, at least one 
first permanent molar may require enforced 
extraction because of its poor condition 
and unfavourable long-term prognosis. At 
this stage, a decision should also be made 
regarding the need for elective extrac-
tion of any other teeth. This decision will 
be influenced primarily by their condition 
and the underlying occlusion. Before any 
extraction decisions are made, good quality 
radiographs are required to show the pres-
ence, condition and developmental stage 
of all teeth in the dentition. If any teeth in 
the permanent dentition are missing or in a 
poor eruptive position, this can significantly 

affect the decision-making process. Ideally, 
an orthodontic opinion should be obtained, 
preferably from the orthodontist responsible 
for future treatment, whenever this is practi-
cally possible.
• In the absence of a definitive opinion 

and if the use of local anaesthetic is 
practical, enforced extraction should be 
carried out and advice sought regarding 
further elective extractions

• If a general anaesthetic is the only 
option, advice on elective extractions 
should be obtained beforehand if at all 
possible, to prevent the risk of multiple 
anaesthetics.

Fig. 3  The enforced extraction of thr 26 and 46 in this 9-year-old girl with a developing Class I 
malocclusion has not led to over-eruption of the unopposed 16 on review one year later. (A) 
Panoramic radiograph before extractions; (B, C) right and left buccal occlusion one year later

Fig. 4  Panoramic radiograph of an 8-year-
old girl with a Class I malocclusion who 
requires enforced extraction of a carious and 
symptomatic 36. Although there is evidence 
of lower third permanent molar development, 
the upper third permanent molars are not 
present. There is currently insufficient evidence 
to definitively recommend the compensating 
extraction of the 26 in this case

Fig. 5  Chronological variation in development 
of the molar dentition. Panoramic radiographs 
of two developing dentitions complicated by 
the presence of first permanent molars with 
a poor long-term prognosis. (A) This child is 
11 years old but there is no evidence of third 
permanent molar development; (B) this child 
is only 9 years old, but there is evidence of 
early third permanent molar development in 
three quadrants (18, 28, 48)
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IDEAL TIMING OF FIRST  
PERMANENT MOLAR  
EXTRACTION (SIGN GRADE C)
In the upper arch, an unerupted second per-
manent molar will generally achieve a good 
occlusal position following extraction of the 
first permanent molar; however, in the lower 
arch occlusal outcome can be more variable 
and less predictable.20-24

The timing of first permanent molar 
extraction in the lower arch is more impor-
tant for successful eruption of the second 
permanent molar. The most favourable 
chronological age range is 8-10 years, after 
eruption of the lateral incisors but before 
eruption of the second permanent molar 
and/or second premolar.23,24

Analysis of second permanent molar 
development as a predictor for successful 
eruption suggests that radiographic evidence 
of calcification within the root bifurcation 
produces the best occlusal position. However, 
the response of the second permanent molar 
is variable and acceptable positions are also 
possible in association with extraction at 
earlier or later stages of second molar devel-
opment.21 Favourable mesial movement of 
mandibular second permanent molars seems 
to be most predictable if radiographs show 
they are still within bone at the time of 
extraction of the first permanent molar.

If the first permanent molar is extracted 
before the age of eight years, there is often 
no radiographic evidence of third molar 
development. In addition, in the lower arch:
• The second premolar can drift  

distally into the extraction space,  
tip and rotate24,25

• The labial segments can retrocline  
with an accompanying increase in  
the overbite.24-27

If the first permanent molar is extracted 
during the later stages of second molar 
eruption, there is more risk that the second 
molar may tip mesially and rotate, producing 
spacing and poor occlusal contacts.22-24,28 In 
addition, the erupted second premolar can 
migrate distally. There is some retrospec-
tive evidence that first permanent molar 
extraction can accelerate the development 
and eruption of the third molar in both the 
upper and lower jaws.29-32

Extraction of a first permanent molar is 
rarely the extraction of choice. However, 
favourable spontaneous development of the 
dentition and space closure can be expected in 
many cases.13,14,21 It is also possible to achieve 
good results following the removal of these 
teeth using fixed appliances, although treat-
ment times tend to be increased and appro-
priate mechanics need to be used.33,34 It is not 
advisable to extract a healthy premolar for 

orthodontic purposes if the first permanent 
molar in the same quadrant is heavily restored.

GUIDELINES FOR ELECTIVE  
FIRST MOLAR EXTRACTION  
(SIGN GRADE C)
A number of general guidelines on treatment 
planning first permanent molar extraction 
cases within the context of different maloc-
clusions are available.16,34-36 As a general rule, 
if in doubt, get the patient out of pain, try 
and maintain the teeth and refer for a spe-
cialist orthodontic opinion. In recent years, 
fixed anchorage devices have become more 
routinely available in orthodontics and these 
provide further options in the management 
of first permanent molar extraction cases, 
particularly in terms of anchorage reinforce-
ment and space closure.

CLASS I CASES

Class I cases with minimal crowding

Aim for extraction at the optimal time for 
eruption of the second permanent molars 
into a good position.

• Do not balance unilateral first 
permanent molar extraction in either the 
upper or lower jaws with healthy first 
permanent molars

• If the lower first permanent molar is to 
be lost, compensating extraction of the 
upper first molar can be considered if 
this tooth is likely to be unopposed for a 
significant length of time

• If the upper first permanent molar is 
to be lost, do not compensate with 
extraction of the lower first permanent 
molar if it is healthy.

Class I cases with  
moderate crowding
In the presence of moderate crowding in the 
buccal segments, extract at the optimal time 
to allow eruption of second molars into a 
good occlusal position, which should also 
provide some relief of crowding.
• If the buccal segment crowding is 

bilateral, consider balancing extraction of 
the contralateral first permanent molar to 
provide suitable relief, particularly if there 
is any question regarding the long-term 

Fig. 6  Treatment of a Class II division 1 case with severe crowding following the extraction 
of all four heavily restored first permanent molars. Pre-adjusted fixed appliances were used 
in conjunction with high-pull headgear to align the teeth, reduce the increased overjet and 
coordinate the dental arches. (A-F) Pre-treatment clinical records; (G, H) pre-treatment 
radiographs; (I, J) fixed appliances during initial alignment; (K, L) fixed appliances during final 
space closure; (M, N) near end-of-treatment radiographs; (O-T) post-treatment clinical records. 
This case also illustrates some of the difficulties associated with managing patients that have an 
increased susceptibility to caries. Despite excellent cooperation with the orthodontic appliances, 
the 35 and 37 became carious and required restoration. In addition, white spot lesions were 
evident on the upper lateral incisors following removal of the fixed appliances
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prognosis for this tooth
• Compensating extraction of upper first 

permanent molars can be considered to 
relieve premolar crowding

• In the presence of crowding in the  
labial segments, little spontaneous  
relief is provided by first permanent 
molar extraction

• First permanent molar extractions can 
be delayed until the second permanent 
molars have erupted and then the 
extraction space used for alignment with 
fixed appliances

• Alternatively, first permanent molars 
can be extracted at the optimum time 
and the crowding treated once in 
the permanent dentition. If premolar 
extractions are likely to be required  
at this stage, the third molars should  
be present.

CLASS II CASES
The extraction of first permanent molars in 
Class II cases can be more difficult to plan, 
particularly with regard to the timing of 
upper first permanent molar extraction. The 
main complicating factors often involve the 
upper arch because of the need for space to 
correct the incisor relationship.

Class II cases with  
minimal crowding
Lower first permanent molar extraction 
should be carried out at the ideal time for 
successful eruption of the second permanent 
molar and control of the second premolar; 
however, in the upper arch, space will often 
be required to correct the incisor relationship.

If the upper first permanent molars require 
immediate extraction, orthodontic treatment 
may be instituted to correct the incisor rela-
tionship. A functional appliance or removable 
appliance and headgear can be used to cor-
rect the buccal segment relationship, followed 
by fixed appliances if required. Alternatively, 
after extraction of the upper first permanent 
molars, the second permanent molars can be 
allowed to erupt and the incisor relationship 
corrected once this has taken place. Correction 
of the malocclusion at this stage can involve 
any of the methods described above. In addi-
tion, if there is radiographic evidence of third 
molar development, then further space for 
incisor correction could be created by the loss 
of two upper premolar teeth.

If the upper first permanent molars can be 
temporised or restored, then their extraction 
can be delayed until the second permanent 
molars have erupted. The resultant extraction 
space can then be used to correct the maloc-
clusion with fixed appliances (Fig. 6). If the 
upper first permanent molars are to be left 
unopposed for any length of time, a simple 

removable appliance may be required to pre-
vent their over-eruption, while waiting for the 
second molars to erupt. Alternatively, a func-
tional appliance can be used immediately to 
correct the incisor relationship before extrac-
tion of the first molars and fixed appliances.

If the upper first permanent molars are 
sound, elective extraction may be indicated 
if they are at risk of over-erupting; however, 
the third molars should ideally be present 
radiographically. The Class II relationship 
can then be managed as for immediate 
extraction of upper first molars with a poor 
prognosis. If there is no sign of upper third 
molar development, an appliance to prevent 
the over-eruption of sound upper first per-
manent molars should be considered and the 
malocclusion managed following eruption of 
the second permanent molars.

The maintenance of overbite correction 
can be very challenging in Class II division 2 
cases requiring prolonged space closure fol-
lowing extraction of first permanent molars 
after second permanent molar eruption. 
Indeed, there is some retrospective evidence 
that first permanent molar extraction can 
be associated with incisor uprighting and an 
increase in the overbite.24-27

Class II case with crowding
In the presence of crowding, space require-
ments will be greater. In the lower arch, 
space will be required for crowding relief, 
while in the upper arch there will be an 
increased demand on space available for 
correction of the incisor relationship.
• If the third molars are present 

radiographically, lower first permanent 
molars can be extracted at the optimum 
time to allow second permanent molar 
eruption and then premolars extracted 
at a later stage for the correction 
of crowding. In these cases, fixed 
appliances will usually be required

• Alternatively, first permanent molars 
can be extracted after second permanent 
molar eruption and the space used 
directly for the correction of crowding 
with fixed appliances

• Balancing and compensating extraction 
of lower first permanent molars are not 
generally required.

Because space requirements in the upper 
arch can be significant, upper first perma-
nent molars should be temporised or restored 
if at all possible and the child referred to a 
specialist orthodontist. If the upper first per-
manent molar is unopposed and at risk of 
over-erupting, if the third molars are present 
radiographically, then extraction of the upper 
first permanent molar may be indicated. The 
patient should be counselled that additional 

premolar extractions in the upper arch may be 
required in the future to create sufficient space 
for crowding relief and incisor correction.

Class III cases
Class III cases are often difficult to man-
age and ideally require the opinion of a 
specialist orthodontist before any first per-
manent molars are extracted. As a general 
rule, extraction of maxillary molars should 
be avoided if at all possible, while balanc-
ing and compensating extractions are not 
recommended in Class III cases. A tendency 
toward increased residual spacing of the sec-
ond permanent molar has been described in 
the lower arch of Class III cases following 
first permanent molar extraction.21

CONCLUSIONS
Treatment planning for the enforced extrac-
tion of first permanent molars can present 
a complex problem, particularly in the 
presence of an underlying malocclusion. 
However, the evidence base for managing 
first permanent molar extraction is weak, 
with currently no randomised prospective 
trials reporting on the outcome of different 
interventions. When used correctly, modern 
fixed appliances can achieve excellence fol-
lowing the loss of first permanent molars at 
a variety of chronological ages, particularly 
with the advent of fixed anchorage devices.
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permanent molars.
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