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Aims & Objectives

Aim: 

To increase knowledge and understanding of treatment options for 
compromised first permanent molars
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Aims & Objectives

Points aiming to cover

• Brief overview of clinical presentation and aetiology of cFPM

• Options for clinical management

• Success and prognosis of treatment options

• Update on new guidelines e.g., RCS guidelines for extraction of FPMs
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Plan

Overview
• Aetiology

• Problems with cFPM

• What to do? Restore or extract?
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Compromised First Permanent Molars (cFPM)

• Defective molar 

• Restorable

• Uncertain long-term prognosis

What is the long-
term prognosis of 

the FPM?

Uncertain
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Aetiology

Caries

(Pitts et al., 2013)
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Aetiology

Caries

(Ismail et al., 2007)
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Aetiology

Molar-Incisor-Hypomineralisation (MIH):  Qualitative defect of 1-4 first 
permanent molars with or without the maxillary and mandibular 
permanent incisors

(Weerheijm et al., 2003)
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Aetiology

Molar-Incisor-Hypomineralisation (MIH):
Hypoplastic 

Molars?
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Aetiology

Hypomineralisation:

Qualitative defect - normal amount of enamel but poorly mineralised
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Aetiology

Hypoplasia:

Quantitative defect - insufficient amount of enamel and occasionally poorly 
mineralised
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Aetiology

Hypoplasia:
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Aetiology

16
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Aetiology

17

Sensitivity

Discretion
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Aetiology

Post-eruptive breakdown:

Loss of enamel of a tooth, after tooth eruption, that has 
hypomineralisation and/or hypoplasia 

Attrition, erosion and caries can accelerate an already compromised 
surface
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Aetiology

Post-eruptive breakdown:

(Ghanim, 2017)
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Aetiology

Post-eruptive breakdown:
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Aetiology

Post-eruptive breakdown:

2015 2017



From Newcastle. For the world.

Plan

Overview
• Aetiology

• Problems with cFPM

• What to do? Restore or extract?
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Problems - cFPM

Impacts of pain / sensitivity on the day-to-day life of a child

Avoidance of certain foods

Not brushing teeth properly

Days off school with pain 

Repeated antibiotics if infection 

23

(Taylor et al., 2018)
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Problems - cFPM

MIH likely to cause a negative impact on OHRQoL in children

(Jälevik et al., 2022)
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Problems - cFPM

Chronic low-grade sub-clinical pulpal inflammation:
• Increased sensitivity

• Difficult to anaesthetise

Hypersensitive pulp will excite with less stimulation than normally 
necessary

Supplementary Articaine (not as IDB) + time = successful 
anaesthetic

(Jälevik, 2002; Rodd et al., 2007)
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Problems - cFPM

(Manton et al., 2020)
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Problems - cFPM

Hypomineralisation in MIH begins at the amelodentinal junction (ADJ) and 
not at the surface of the enamel

• Mild (inner)

• Severe (full thickness)

(Mahoney et al., 2014)
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Problems - cFPM

(Fagrell et al., 2013)
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Problems - cFPM

(Fagrell et al., 2013)
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Problems - cFPM

(Fagrell et al., 2013)
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Problems - cFPM

Compared to sound enamel:

• 20% less mineral 

• Reduced hardness/modulus of elasticity

• Increased protein content (three-fold to 15-fold) 

(Farah et al., 2010)

(Noor et al., 2014)
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Problems - cFPM

Compared to normal enamel, MIH-affected enamel has:
• Reduction in the mineral quantity and quality

• Finish margins on sound enamel

• Reduced hardness and modulus of elasticity
• Use materials that can flex better e.g., Composite

• Increased porosity
• Extended etching time allows deeper penetrations

• Higher protein content
• Deproteinise teeth prior to restoration e.g., NaOCl

(Elheneway et al., 2017; Manton et al., 2020)
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Problems - cFPM

Increased susceptibility of caries due to the 
structural defect and subsequent post-eruptive 
breakdown

The micro-niche environment is ideal for biofilm 
development and initiation of caries

(Americano et al, 2016; Mazur et al., 2023)
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Problems in cFPM

Those with MIH:

• hypodontia (p = 0.047)

• dens invaginatus (p = 0.004)

• dens evaginatus (p < 0.001)

• microdont lateral incisors (p = 0.01) 

Hypodontia were 1.49 times higher in children with MIH compared to 
those without MIH, adjusted for age, sex & geography
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Overview
• Aetiology

• Problems with cFPM

• What to do? Restore or extract?
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What to do? Restore or extract?
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What to do? Restore or extract?

My treatment ‘philosophies’ for cFPM molars:
• Early coverage to

• Reduce sensitivity 

• Prevent caries

• Minimise future structural tissue loss

• Maintain occlusal contact

• Consider long-term:

• Extract or restore

• Preferences & values!! (not just service pressures!)
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What to do? Restore or extract?
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What to do? Restore or extract?

General Dental 
Practitioners

Specialists in Paediatric
Dentistry

Fill
(9-year old)

71% 45%

Extract
(9-year old)

29% 49%

(Taylor et al., 2019)
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What to do? Restore or extract?
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What to do? Restore or extract?
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What to do? Restore or extract?

“I’d not be as worried because I hadn’t caused it, but this 
would make me want to try and save it, as I was born with 
it…” 
(12-year-old, female, no treatment) 

“…if it did not develop and was going to form in a different way 
then it is not really worth trying to salvage the tooth with that. I 
would say get rid of it” (15-year-old, female, no treatment) 

“…it doesn’t really matter whether I caused this, or [if] 
I was born with it, if the hole is too big I’d have it 
extracted.”
(13-year-old, male, extract only) 
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What to do? Restore or extract?

“…what happens with my teeth is my choice, but 
how often I get to make that choice I am not sure”
(14-year-old, male, no treatment) 

“I agreed with erm the extractions and the braces…I felt like I 
had a choice in the matter, rather than my parents…”
(16-year-old, male, fill/extract) 

“I think it’s important to have information and like they should have like a 
pros and cons list, basically, [ok] of what would happen and what could 
happen erm in the future.”
(12-year-old, female, fill/extract) 
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What to do? Restore or extract?
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What to do? Restore or extract?

“I would definitely endeavour to make sure that my 
child has a more active role in that decision-making 
process.”
(37-year-old, female, fill/extract) 

“I would try and explain to them what was going on…but ultimately my 
decision would be, you know, i-, in, in partnership with the sort of 
dentist and my children…”
(53-year-old, female, fill) 
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What to do? Restore or extract?

Shared decision-making - who should decide?

• Any decision should be jointly made between the patient, parent and 
healthcare professional.

• Parents and/or guardians still have a role to play in shared decision-
making and need to empower a young person. 

• Professionals need to actively encourage adults to allow children to 
express their opinions and preferences for decisions rather than 
dictating what they think they would want.
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What to do? Restore or extract?

Shared decision-making - who should decide?
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What to do? Restore or extract?

• Defective molar 

• Restorable

• Uncertain long-term prognosis

…deciding what to do when it’s broken down?
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What to do? Restore or extract?
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What to do? Restore or extract?

(Taylor & Bulmer 2025)
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What to do? Restore or extract?

What is the prognosis?

Keep it unless its removal has a specific benefit to occlusal guidance
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What to do? Restore or extract?

What is the prognosis?
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What to do? Restore or extract?

What is the prognosis?
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What to do? Restore or extract?

What is the prognosis?

Extraction is the only option
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What to do? Restore or extract?

What is the prognosis?
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What to do? Restore or extract?

What is the prognosis?
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What to do? Restore or extract?

What is the prognosis?

Restore or Extract

Shared-Decision making considering all relevant factors and 
risks/benefits of each option
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What to do? Restore or extract?
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What to do? Restore or extract?

What if they are of ‘uncertain’ prognosis?

These are the difficult cases

Restoration for life vs extraction with risk of 
unwanted space
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What to do? Restore or extract?

(Ashley & Noar 2019)
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What to do? Restore or extract?
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What to do? Restore or extract?

Preventive counselling*

Desensitising*

SDF*

Fissure sealants*

Glass Ionomer Cement

Resin Infiltration*

Direct restorations

PFMC

Indirect restoration

Endodontic considerations

Orthodontic considerations

Extractions
*  Not really options for cavitated molar
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Silver Diamine Fluoride 

Doesn’t restore structure; reduces carious activity

Support delayed treatment?
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Silver Diamine Fluoride 

Good evidence-based for caries (mostly primary dentition)

Very few studies in MIH

Management of Molar Incisor Hypomineralization
with Silver Diamine Fluoride. 
Clinical Trials Registry
NCT03862014

• Split-mouth parallel RCT
• SDF only vs SDF & Atraumatic Resin 

Restoration
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Resin Infiltration

Infiltration fills the lesion and refracts the light in a similar manner to 
natural tooth tissue

Hypothetical, could it reduce risk of post-eruptive breakdown?
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Resin Infiltration

At 6 months 

• Increased risk of failure of 3.1 (OR) FV and 3.0 (OR) FV+etch compared to resin infiltration

At 18 months

• Frequency of failure was 17.9% for FV, 17.3% for FV+etch, and 6.10% for RI

(Noguiera et al., 2021)
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Restoration

Why restore?

Mild/moderately affected

Good cooperation

Hypodontia (including no TPM)

Advances in bonding & minimal-interventive dentistry

Patient/Parent choice?
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Restore - Direct Restorations

Aims of restorative management:

Reduce carious activity by aiding plaque control to disrupt biofilm

Protect the pulp-dentine complex and arrest the lesion by sealing it

Restore the function, form, and aesthetics of the tooth

(Schwendicke et al., 2016)
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Restore - Direct Restorations

(Schwendicke et al., 2016)
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Restore - Direct Restorations

Circumferential or complete removal in MIH

Most importantly – sound enamel margins!

(Kopperud et al., 2016)
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Restore - Direct Restorations

Amalgam – not permitted in children

Glass Ionomer Cement – not a definitive restoration

Composite good success

Margins on sound enamel

Rubber dam isolation

?Sodium Hypochlorite 

Expect failure  

Regular monitoring (Lygidakis et al., 2022; Schwendicke at al., 2016)
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Restore - Direct Restorations
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Restore - Direct Restorations
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Restore - Direct Restorations
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Restore - Direct Restorations

281 immature molars:
• Age 6-8
• ICDAS 5-6 carious lesions
• Severe MIH
• Incomplete root formation

Selective caries removal tissue removal 

Under LA and rubber dam

Sodium Hypochlorite rinse

Restored with GIC

GIC replaced at 6 months with Composite
(Gaton-Hernandez et al., 2019)
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Restore - Direct Restorations

Single operator/assessor – no intra-rater reliability 

Cooperative Children – generalisability?

(Gaton-Hernandez et al., 2019)



From Newcastle. For the world.

Restore - Direct Restorations

With thanks to Miss. Rachel Goldsmith (StR in Paediatric Dentistry)
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Restore - PFMC

Treatment of choice for severely affected MIH

Act as a temporary (until extraction) or/ until mature to have cast 
restoration

Age/Cooperation consideration

Restore structure/occlusion
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Restore – PFMC (Conventional Prep)

Minimal occlusal & interproximal reduction

Local Anaesthetic

Hall technique
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Restore - Indirect Restorations

Minimal tooth reduction

Sound enamel margins

Inlay, onlay, ¾ crown or full coverage

Cuspal Coverage

Bond under rubber dam

Material options
• Nickel-Chrome

• Gold (Ideal, but v expensive)

• Indirect composite
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Restore - Indirect Restorations

98.2 % (n=56) Cast Gold Copings were still functioning 
after a mean observation period of 38.6 months

(Gaardmand, 2013)

At 36 months, (n=42):
• Clinical Success - 90% (Co.Cr) vs. 85.7% (Indirect resin)
• Survival rates – 85% (Co.Cr) vs. 100% (Indirect resin)

(Dhareula, 2019)
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Restore - Indirect Restorations

With thanks to Miss. Rachel Goldsmith (StR in Paediatric Dentistry)
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Restore - Indirect Restorations
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Restore – failure rates in carious cFPM

(Burke & Lucarotti 2018)
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Restore – failure rates in carious cFPM

(Vetromilla et al., 2020)
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Restore – failure rates in MIH-affected cFPM

Restorative Approach Mean (SD) Annual Failure Rate

Fissure Sealants 12% (6%)

Glass Ionomer Restorations 12% (2%)

Composite Restorations 4% (3%)

Preformed Metal Crowns 1.3% (2.1%)

Indirect Restorations 1% (3%)

(Elhennawy et al., 2016)Use with caution for MIH as this review included all 
‘hypomineralised’ teeth and severity of defect wasn’t 
controlled for
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Vital Pulp Therapies

Part of exposed vital pulp is 
removed, usually as a means of 
preserving the vitality and function 
of the remaining part

(European Endodontic Society, 2006)

(European Endodontic Society, 2019)
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Vital Pulp Therapies

Partial pulpotomy

Removal of a small portion of coronal pulp tissue after exposure

Application of a biomaterial directly onto the remaining pulp

Definitive restoration

Full (coronal) pulpotomy

Complete removal of the coronal pulp

Application of a biomaterial directly onto the pulp tissue at the level of the root canal orifice(s)

Definitive restoration 
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Vital Pulp Therapies

With thanks to Mr David Edwards (PhD Student/StR in Endodontics)
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Vital Pulp Therapies – success <16-year-olds?

Material choice (MTA vs. Ca(OH)2) and maturity of apex were not 
significant variables for success

91.3% 90.5%

(Taylor et al., 2020)
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Vital Pulp Therapies – success <16-year-olds?
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Extraction

Why extract?

Symptomatic

Unrestorable

Severely affected

Orthodontic considerations

Lack of cooperation

Patient/Parent choice?



From Newcastle. For the world.

Extract - considerations

Optimal spontaneous space closure – extract at 8.5-10.0 years:
• Dental Development

• Orthodontic considerations
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Extraction - considerations 

Bifurcation calcifying 

Mesially angulated 2nd

permanent molar

Presence of 3rd

molar

Disto-angular 2nd premolar
Sitting in the furcation
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Extract - considerations
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Extract - considerations

Optimal spontaneous space closure – extract at 8.5-10.0 years:
• Dental Development

• Orthodontic considerations
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Extraction - considerations 
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Extract – ‘Ideal time’
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Extraction – ideal timing ‘evidence’

Maxilla:
• Perfect spontaneous closure in 72% based on 38 FPM

• 8 – 10.5 years, 80% 
• 10.5 – 11.5 years 55% 
• > 11.5 years, 56%

Mandible:
• Perfect spontaneous closure in 48% based on 489 FPM

• <8 year, 34%
• 8 – 10.5 years, 50% 
• 10.5 – 11.5 years 59% 
• > 11.5 years, 44% (Eichenberger et al., 2015)
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Extraction – ideal timing ‘evidence’

Spontaneous space closure was higher in the 
maxilla than the mandible 

(OR = 7.77; 95% CI = 4.99–12.11; P < 0.001). 

For both maxillary/mandibular second molars, 
Demirjian category E was associated with 
increased space closure odds than earlier/later 
stages (P < 0.05). 

(Hamza et al., 2024)
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Extraction – ideal timing ‘evidence’

Spontaneous space closure in the mandible was seen more often for 
patients ages 8–10 years (compared with older patients (OR = 3.32; 
95% CI = 1.73–6.36; P < 0.001) 

If there was evidence of a third permanent molars

(OR = 2.28; 95% CI = 1.67–3.09; P = 0.003). 

(Hamza et al., 2024)
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Extraction – too early
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Extraction – too late
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Extraction – too late?
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Extraction – ‘Perfect’ Alignment 

Unrestorable 6’s removed 9.5 years old
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Extraction – ‘Perfect’ Alignment 

All four ‘perfectly’ aligned 7’s are now unrestorable 

at 14 years old
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Compensating Extractions

Extract a lower molar ‘do not routinely’ compensate the upper, unless:

clear occlusal requirement

likelihood of being unopposed for a ‘significant’ period

Extract an upper molar do not compensate the lower

Careful consideration if GA

If compensating, justify why!
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What to do? Restore or extract?

Good

Poor

Uncertain

A multidisciplinary approach is sometimes needed

Timing? Benefit to orthodontic treatment

’
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Extraction – Case Example

T0: 2016, at the time of extraction.

With thanks to Dr Adnan Hajdarevic, University of Gothenburg
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Extraction – Case Example

T1: 2020, when the patient was 11 years old.

With thanks to Dr Adnan Hajdarevic, University of Gothenburg
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Extraction – Case Example

T2: 2024, when the patient is 15 years old.

With thanks to Dr Adnan Hajdarevic, University of Gothenburg
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Extraction – Case Example

With thanks to Dr Adnan Hajdarevic, University of Gothenburg
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Extraction – orthodontic consideratoin

(Elhussein & Jamal, 2020)
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Extraction – orthodontic

(Elhussein & Jamal, 2020)
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Extraction – orthodontic

(Elhussein & Jamal, 2020)
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What to do? Restore or extract?

Why restore?

Mild/moderately affected

Good cooperation

Hypodontia (including no 
TPM)

Advances in bonding & 
minimal-interventive dentistry

Why extract?

Symptomatic

Unrestorable

Severely affected

Orthodontic considerations

Lack of cooperation (need for 
GA?)
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What to do? Restore or extract?

If uncertain prognosis, need to consider all factors to help support decision:

Restorability (or prognosis)

Patient cooperation

Underlying orthodontic need

Patient preferences/values
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Public Valuation of managing cFPM

Compared to filling

-ve = less preferred
+ve = more preferred
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Young people’s valuation of managing cFPM
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Summary – managing cFPM in children

Prevention key!!

cFPM impact children

Evidence-base for treatment decisions is still limited but improving

Consider patient preferences/values when discussing treatment options

Shared decision-making and, if appropriate, MDT approaches!
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Thanks for listening
greig.taylor@newcastle.ac.uk

mailto:greig.taylor@newcastle.ac.uk
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