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Classification of cervial lesions

Caries lesion Noncarious cervical lesions

• Erosion

• (Attrition)

• Abrasion

• Abfraction

Toothwear: 

is the irreversible surface loss of dental hard

tissues caused by factors other than caries or

trauma. Toothwear can be physiological, occuring

slowly, naturally throughout life, or pathological, 

occuring at a much faster rate, usually caused by

combinations of erosion, attrition, abrasion and 

perhaps abfraction.
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Erosion

• The progressive loss of hard tooth substance by chemical dissolution, not involving bacterial action. 
Decalcification of surface mineral usually from dietary acids.

• Erosion lesions appearing primarily on the palatal surfaces of maxillary teeth and the occlusal surfaces of 
posterior teeth in both arches are characteristic of erosion caused by gastric acid. 

Pickard’s Manual of Operative Dentistry, 9th  edition. Figure 2.23: 

Palatal view of an anterior dentititon with erosion
caused by excessive consumption of dietary acids.



Possible demineralizing agents that have
been implicates in the etiology of erosive
tooth wear:

1. Dietary:
• Fruits (lemon, orange etc.)
• Fruit juices
• Carbonated beverages
• Fruit-flavoured infant drinks
• Vinegar, pickles, pickled onions
• Vitamin C (chewable)

2. Medicinal:
• Hydrochloric acid replacement
• Iron tonics
• Vitamin C
• Aspirin

3. Regurgitation:
• Hiatus hernia
• Chronic alcoholism (recurrent vomiting)
• Diabetes mellitus
• Pregnancy
• Drugs inducing nausea
• Radiotherapy
• Anorexia nervosa
• Bulimia

4. Occupational:
• Industrial acid (rare nowadays due to stringent health and safety regulations in 

the workplace. Historically industrial processes where acid was vaporized and 
inhaled- battery manufacturers, leather tanning factories).

5. Idiopathic:
• „Acid saliva”
• Water from chlorinated swimming baths

1. Dietary: the pattern of loss will depend upon the dietary

habit, e.g. an individual who chews citrus fruits will loose

tissue from the incisal and labial aspects of the upper

incisors.

2. Medicinal: tissue loss from the occlusal surfaces of the

lower molars and the occlusal and palatal surfaces of the

upper molars.

3. Gastric reflux: tissue loss from the occlusal surfaces of the

molars and the palatal aspects of the upper anteriors and 

premolars.

4. Occupational: tissue loss from the surfaces exposed to acid

attack, classically the buccal surfaces of the upper and 

lower anterior teeth.



R. Ibbetson-Tooth surface loss. Fig.4.:

Palatal view of maxillary teeth of a 35-year-
old male with a history of hiatus hernia. 
There is general erosive tooth surface loss.

R. Ibbetson-Tooth surface loss. Fig.5.: 

Mirror view of the palatal aspects of the maxillary
teeth of a 22-year-old female bulimic. Extensive
erosive tooth surface loss with the teeth having a 
rounded appearance and the surface
characteristics lost. 21 and 24 have been root
canal filled following pulpal necrosis.



(Attrition)

• Progressive loss of hard tooth
substance caused by mastication or
contact between occluding surfaces. As
a result of normal tooth to tooth
contact it can be physiologic for a while
during mastication and deglutition, and 
from abrasive food substances. 

• The occlusal facets match with opposing
teeth. 

• Often caused by
grinding/parafunctional habits
(bruxism).

R. Ibbetson-Tooth surface loss. Cover page picture.



Pickard’s Manual of Operative Dentistry, 9th edition. Figure 2.22:

A clinical anterior view of a patient with labial-
cervical erosion. There are early signs of incisal 
attrition and resulting blue-grey translucency. 

R. Ibbetson-Tooth surface loss. Fig.6.:

Labial view of mandibular anterior teeth in a 
40-year-old male bruxist. The teeth have
flattened incisal edges as the enamel and 
dentin wear at the same rate.



Abrasion

• Progressive loss of hard
tooth substance caused by
mechanical factors other
than mastication or tooth-to-
tooth contacts.

• Hard toothbrushing with
coarse toothpastes=dish-/V-
shaped smooth cervical
lesions. Pickard’s Manual of Operative Dentistry, 9th  edition. Figure 2.21:

A clinical case of toothwear showing the
multifactorial aetiology including incisal attrition, 
labial erosion, and buccal cervical abrasion in a 
middle-aged patient.



Aetiology of abrasion:

• Industrial: loss of buccal contour from the surfaces exposed
to environmental pollution. For example, individuals who
work in an environment polluted by abrasive dust (i.e. coal
mine, brick works).

• Iatrogenic: damage to tooth substance as a result of 
improper use of oral hygiene aids giving notching or waisting
at the gingival margin. Mostly improper use of a toothbrush, 
with horizontal scrubbing action, the use of excessive force, 
hard brush bristles, increased brushing frequency, or the use
of an abrasive dentifrice. 
Apperarance also can be incisal wear/grooves from long-
term habitual beaviour, e.g. pipe smokers, milliners holding 
pins between their teeth, builders holding nails etc.

• The most common site of damage is exposed root surface, 
where the softer dentin is easily damaged during oral
hygiene. The classical picture is that of a V-or U-shaped
defect immediately apical to the cementoenamel junction. R. Ibbetson-Tooth surface loss. Fig.7.



Abfraction
• Cervical V-shaped enamel-dentin 

toothwear lesions with no history of 
abrasion. 

• Aetiology not clear, but masticatory stresses
may concentrate at cervical margins of the
teeth and perhaps open up pre-exising
cracks/weaknesses in the tooth.

Fundamentals of Operative dentistry, 3rd edition. Fig.14-5.:

The abfraction theory holds that tooth flexure
causes loosing of enamel rods, which initiates
the cervical lesions.

Fundamentals of Operative dentistry, 
3rd edition. Fig.14-4.:

Multiple adjacent defects that
fit the description of abfraction
lesions.
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Classification of cervial lesions

Caries lesion



Root caries

• A soft, irregularly shaped lesion either

• 1. totally confined to the root surface or

• 2. involving the undermining of enamel at the
cementoenamel junction, but clinically
indicating that the lesion initiated on the root
surface. 

• A root caries lesion appears as a softening and/or
cavitation in the root surface with no initial
involvement of the adjacent enamel. 

• A root caries lesion can be initiated only if the root
surface is first exposed to the oral environment.

Fundamentals of Operative dentistry, 3rd edition. Fig.12-1.:

Root caries lesion with gingival recession.

Fundamentals of Operative dentistry, 3rd edition. Fig.12-2.:

Root caries lesion undermining coronal enamel.



• Root surfaces are more vulnerable to
chemical dissolution than enamel surfaces. 

• The drop in pH necessary for
demineralization in cementum and dentin: 
but here pH 6.2 to 6.7 is less than that
required for enamel pH 5.4 to 5.5. 

• This means that, given the proper
environment, both the initiation and 
progression of root surface caries lesions will
occur more rapidly in dentin than in an 
enamel surface. 

• Older adults are at risk, but younger patients
with periodontal problems are susceptible
as well.

Fundamentals of Operative dentistry, 3rd edition. Fig.12-6b.

Fundamentals of Operative dentistry, 3rd edition. Fig.12-5:

Caries lesion on the palatal aspect of a second
premolar.



Cervical lesions can initiate Dentin sensitivity

• Dentin sensitivity is often associated with gingival recession and noncarious
cervical lesions. 

• Sensitivity is caused by exposure of dentinal tubules that communicate between
the pulp and the oral cavity. 

• The degree of sensitivity is influenced by the number and size of the open
tubules. 

• The  Brännström’s hydrodynamic theory is the most widely accepted explanation
of dentinal sensitivity. Changes in the direction of fluid movement within open 
dentinal tubules are perceived as pain by mechanoreceptors near the pulp. 
Tactile, thermal or osmotic stimuli can induce changes in fluid flow and elicit a 
pain response. 



Treatment of cervical lesions

• Treatment is necessary, when cervical lesions cause sensitivity or esthetic/mechanical
problems.

• Isolation is the key to long-term success in root surface restorations. The use of rubber dam
and retractors, retraction cord, and/or surgical exposure will usually satisfy the necessary
criteria. Preparation should involve removal of demineralized tooth structure with only
minimal removal of sound tooth tissue for access and retention.

1. Amalgam

2. Resin composite

3. Compomer

4. GIC/RMGIC

• when possible, adhesive fluoride-releasing restorastive materials are preferred.



Amalgam

• It has excellent wear characteristics, increasing
marginal seal over time, and some bacteriostatic
properties.

• Amalgam is relatively easy to place and less 
sensitive to variations in handling than many
other materials. 

• Amalgam must be mechanically retained and it 
is not esthetic. With the introduction of 
adhesive fluoride-releasing materials and the
current demand for toot-colored restorations, 
the use of amalgam in cervical lesions has 
declined. 

Fundamentals of Operative dentistry, 3rd edition. Fig.12-11:

Eighteen-year-old amalgam restorations in 
mandibular incisors.



Composite, compomer

• With the advent of relatively reliable dentin bonding
systems, resin composite materials, including
compomers, have become extremely popular with
dental practitioners. 

• Unfortunately, all of these materials exhibit a 
degree of polimerization shrinkage that can severely
stress the adhesive interface provided by dentin 
bonding systems. When this is combined with the 
difference in coefficient of thermal expansion
between these materials and tooth structure, the 
result is often a loss of marginal seal and 
microleakage. They are primarily indicated in 
cervical lesion situations in which esthetics is of 
major importance. 

Fundamentals of Operative dentistry, 3rd edition. Fig.12-12.



GIC/RMGIC

• They are the material of choice for most root caries
lesions. 

• Glass ionomer is a water-based, plastic direct dental
restorative cement formed from an acid-base reaction
between a polyalkenoic acid and ion-leachable fluoro-
calcium aluminosilicate glass particles.

• It has two highly desirable properties: chemical bond
to tooth structure and fluoride release. Although
fluoride release from GIC decreases with time, 
sustained release has been demonstrated with
corresponding uptake (e.g. after toothbrushing with
fluoride contain toothpaste) into adjacent tooth
structure. 

This is thought to aid in anticariogenic activity.

Graham J Mount. An Atlas of Glass-Ionomer Cements. Fig.1.4.:

Class V glass-ionomer cement resrotations in the
upper-right canine and both bicuspids, 5 years after
placement. 



Composition of 
Glass-ionomer

cements

Powder Liquid

The liquid is typically polyacrylic
acid but may contain polymers and 
copolymers of 

polyacrylic, 
itaconic, 
maleic or 
metacrylic acid.

Calciumaluminosilicate glass
or strontiumaluminosilicate
glass containing fluoride:
- SiO2

- Al2O3

- CaF2

Also can contain:
- aluminum phosphate
- aluminum fluoride
- sodium fluoride

GIC were developed in the early 1970s by
Wilson and Kent (UK), who combined the
technology of silicate and zinc carboxylate
cements.

A more accurate term for this type of 
material is glass-polyalkenoate cement, 
because these cements are not true 
ionomers chemically, but this term has 
never been as widely used as glass-
ionomer cement.



Glass-ionomer cements

Conventional glass-ionomer cements Resin-modified glass ionomer cements/hybrid ionomers

The setting reaction of GIC 
has been characterized as an 
acid-base reaction between 
the glass powder and the 
polyacid liquid. 

The setting reaction of hybrid ionomers have a light-curing mechanism
in addition to the acid-base reaction of the glass-ionomer part. To 
overcome tha practical limitations of conventional GIC, yet preserve
their clinical advantages, conventional GIC chemistry was combined
with methacrylate resin technology; this led to RMGIC. They are often
incorrectly referred to as light-cured GIC. The term dual-cured is more 
appropriate, because the original acid-base reaction is supplemeted
by light-activated polymerization.
Generally, these materials still have ion-leachable fluoroaluminosilicate
glass in powder, but they also contain monomers, primarily HEMA, and 
photoinitiator, camphoroquinone, which are added to the aqueous 
polyacid liquid. 

Fluoro-alumino-silicate glass + Aqueous poly-acid Poly-acid salts matrix

(base) (acid) (salts)

The acid attack of the glass particles releases calcium, strontium, aluminum and 
fluoride ions. The metal ions combined with the carboxylic acid groups of the 
poly-acid (usually a poly-carboxylic acid) form the poly-acid salts matrix, while the 
glass surface is initially changed into a silica hydrogel structure. 

The surface layer of the glass powder reacts with acid, whereas the glass core
remains intact. The glass core exits as filler in the cement matrix. The silica gel
layer matures over a period of weeks or even month (depends on type). 



• The mechanism of adhesion to the tooth structure it is thought that
the reaction of the carboxyl group in the acid with the calcium ion in 
the apatite is of prime importance. 

• There is still the possibility that a chelating linkage exists, since glass-
ionomer cements can adhere to metal.



Advantages and disadvantages of glass-ionomers

• Advantages:

• they provide longterm release of fluoride ions, with cariostatic
potencial

• adhesion to tooth structure (chemical bonding of the carboxyl
groups of polyalkenoic acid to calcium of hydroxyapatite)

• good marginal sealing

• biocompatible

• esthetic potencial

• Disadvantage:

• the material is technically demanding and highly sensitive to
changes in its water content. Early moisture contamination
disrupts its surface and removes metallic ions, while dessiccation
causes shrinkage and crazing. (Coventional GIC- first 24 h, fast-set
GIC- first 5 min)

• they have a short working time but a long setting time, which
requires delayed fininshing of the restoration (conventional GIC)

• physical properties and esthetic potencial are inferior to those of 
resin composites.

RMGIC are easier to use than conventional 
GIC.
The setting reaction of hybrid ionomers
have a light-curing mechanism in addition
to the acid-base reaction of the glass-
ionomer part. The supplementary light 
polymerization allows a longer working 
time, a rapid hardening on command, and a 
more rapid early development of strength 
and resistance against aqueous attack than 
are found with conventional GIC.
Besides the ease of handling, another
advantage over conventional glass-
ionomers is the reduced susceptibility to
crazing and cracking as a result of 
desiccation. 



Clinical Applications of Glass-Ionomer Cements

Type I: Luting and bonding cements

For cementation of crowns, bridges, inlays, onlays and orthodontic appliances.

Fast setting with good early resistance to water.

Are radio-opaque.

Type II: Restorative cements

There are two sub-divisions of Type II cements, depending on the importance of appearance.

For anterior repairs where appearance matters, Type II (i):

Have a good colour match and translucency.

Need protection from moisture for at least 24 hours with varnish.

Are usually radio-opaque.

For use where appearance is not important (posterior restoration or repairs), Type II (ii):

Fast set and early resistance to water uptake.

Radio-opaque.

Type III: Lining or base cements

Low powder:liquid ratio for liners (1.5:1) to allow good adaptation to the cavity walls.

Higher powder:liquid ratio for bases (3:1 to 6.8:1), where the base acts as a dentin substitute in the “open sandwich” technique 
in association with a composite resin.

Radio-opaque.



Sandwich technique

• The use of GIC as an intermediate layer between dentin and resin 
composite is often referred to as the sandwich technique. 
• It can be OPEN, in which the GIC at the gingival margin is exposed, or 

• CLOSED where the GIC is completely covered by resin composite.

GIC

Composite
Composite

GIC

Graham J Mount. An Atlas of Glass-Ionomer Cements. 3rd Edition 
Fig.6.24-6.25.

OPEN

CLOSED

✓ Class II.

✓ Class V.



Fluoride release is relatively insignificant if the cement is to be entirely
covered by another restorative material- closed sandwich technique. 

In case of open sandwich technique: fluoride release will then be useful
for caries control in both restored tooth and adjacent ones.

CLOSED 
sandwich
technique

OPEN 
sandwich
technique

Graham J Mount. An Atlas of Glass-Ionomer Cements. 3rd Edition 
Fig.6.45-6.22.



Open sandwich technique- class II restorations

• In this technique, the fluoride-releasing material is placed into the 
proximal box of a preparation when the gingival margin extends to 
cementum or dentin. 

• Then resin composite is placed in increments to restore the occlusal 
surface for adequate wear resistance. 

• The open sandwich technique in Class 2 restorations combines the 
wear resistance of a resin composite with the fluoride release and 
recharge potential of glass-ionomers, resin-modified glass ionomers 
or compomers.



If the cement is to be used a base or dentin substitue under composite
resin in the sandwich technique, there are two interfaces to be 
considered:

1. chemical adhesion between the GIC cement and the dentin

2. mechanical union between the GIC cement ad the composite
resin. (Auto-cure GICs)

The cement must cover all dentin tubules, should never be less than 1 
mm thick. 



Sandwich technique- clinical use:

First step: conditioning. 

Conditioning is the process by which both enamel and dentin are 
„freshened” or preactivated prior to the placement of freshly mixed GIC. 

The dentin should be conditioned with a 10-15 second application of 10% 
polyacrylic acid to remove the smear layer and any other contaminants
that may present. This will also preactivate the calciumions in the dentin 
in preparation for the ionic exchange with the cement. This acid is mildly 
acidic, so neither demineralizes the dentin excessively.

If the material is being used simply as a conventional lining, this step is 
can be omitted (especially in cavities close to the pulp).

Note, this conditioning step is not he same as the „conditioners” used in 
resin composite retention= etching (that is a much stronger acid- 37% 
orthophosphoric acid)!



KetacTM Molar Easymix 3M (complex practice)

Although glass ionomer cements can also bond directly to enamel

and dentin in the presence of a smear layer, smear layer removal can 

increase adhesive bonding forces. For this reason pretreatment with

KETACTM CONDITIONER (polyacrylic acid solution) is recommended

before applying KETACTM-MOLAR Easymix.

KETACTM-MOLAR Easymix (3M) is a conventional fast-set glass ionomer cement. 

Graham J Mount. An Atlas of Glass-
Ionomer Cements. 3rd Edition Fig.6.18.

https://www.3m.com/3M/en_US/company-us/search/?Ntt=ketac



Second step: place the cement.

Mix the cement (according to the manufacturer’s instruction), 
then place it an allowed it to set for 4 minutes. After these
steps the cement should be lightly cut back with fine diamond
stone to remove the matrix-rich surface, define the final cavity
design and, at the same time, clean and bevel the enamel. 

Enamel can now be etched for min. 15 seconds with 37% 
orthophosphoric acid (sec. depends on the adhesive system) 
and washed thoroughly to remove the etch residue.

With the auto cure materials it is necessary to etch the 
cement surface also with 37% orthophosphoric acid for 15 
seconds to develop a roughened surface, rather like etched 
enamel, to ensure a mechanical union/retention between the
cement and composit.

The light-activated glass-ionomer cements do not need to be 
etched because of the presence of the resin in the cement, 
which will bring about union with the composite resin!

Sandwich technique- clinical use:

Graham J Mount. An Atlas of Glass-Ionomer Cements. 3rd Edition 
Fig.6.20-21.



Sandwich technique- clinical use:

Third step: bonding.

Apply resin bonding agent, blow off excess and 
light activate.

Fourth step: composite restoration.

Apply the composite resin: Careful incremental
build-up of the composite material is essential to
minimize the effect of the dimensional change
(shrinkage) and to try to ensure that it occurs in 
the right direction. 

Graham J Mount. An Atlas of Glass-Ionomer Cements. 3rd Edition Fig.6.22-23.



Sandwich technique- clinical use:

During the setting reaction the cement is very
vulnerable to moisture contamination. 

To this end, the manufacturers provide resin-
based varnishes for application after
placement of the restoration.

https://www.3m.com/3M/en_US/company-us/search/?Ntt=ketac



What kind of fluoride-releasing restorastive materials are
available in the complex practice room?

KETACTM-MOLAR Easymix (3M) is a fast-set conventional glass ionomer
cement. 

This cement has been specially designed as filling
material for the lateral tooth area. 

Its improved mechanical properties, its packable
consistency and greater radiopacity make it well-
suited for linings under composite fillings of cavity
classes I and II, for core build up under crowns, for
primary-tooth fillings and for cavity class I 
restorations in non-occluded regions. 

Additional areas of indication include cavity class V 
fillings when aesthetic aspects do not play a major 
role, and temporary fillings for cavity classes I and II.

✓ Final restoration in 
case of cervical
lesions

✓ Closed/open
sandwich technique

Picture: Dr. Sipos



Dyract® (Dentsply) – COMPOMER!
Compomer: „composite + glass ionomer”. 

Compomers are chemically similar to resin-
based composites, but they include reactive, 
ion-leachable glass partices.

Dyract combines the fluoride release of glass 
ionomer materials with the strength and 
esthetics of a light-curing composite.

Prime&Bond®NT !

Compules tips gun

✓ Final restoration in 
case of cervical lesions

✓ For all cavity classes

What kind of fluoride-releasing restorastive materials are
available in the complex practice room?

Picture: Dr. Sipos



Conventional glass-ionomer products:

• Chemflex (Dentsply)

• HiFi Master Palette, Shofu Type II., Shofu FX (Shofu)

• Ketac-Bond, Ketac-Fil Plus, Ketac-Molar, Ketac-Molar Quick, Ketac-Endo, Ketac-
Cem Easymix, Ketac-Cem radiopaque (3M ESPE)

• Fuji I, II, IX GP EXTRA, Triage (GC)

• Alpha-Fil (DMG)

• Kavitan (Spofa Dental)

• Vivaglass (Ivoclar Vivadent)

• Ionofil Plus, Ionobond (VOCO)

• Riva Self Cure, Riva Protect, Riva Luting (SDI)

✓ Complex
practice



GIC RMGIC

Auto-cure Dual-cure

2 components 1 component 2 components

(Powder+liquid) (Powder+liquid)



RMGIC products:

• Photac-Fil Quick, Vitrebond, Vitremer Rely X Luting Plus Cement, 
KetacNano, Ketac N100 (3M ESPE)

• Ionoseal (VOCO)

• Fuji VIII GP, Fuji II. LC Improved, Fuji Lining LC, Fuji ORTHO LC, Fuji 
CEM, Fuji PLUS (GC)

• Riva Light Cure, Riva Luting Plus, seT PP (SDI)

✓ Complex practice



GIC RMGIC

Auto-cure Dual-cure

2 components 1 component 2 components

(Powder+liquid) (Powder+liquid)E.g. Ionoseal (VOCO)

E.g. Vitrebond (3M)



Compomer products: 

• Ana Compomer (Nordiska Dental)

• F2000, Hytac (3M ESPE)

• Dyract AP, Dyract eXtra, Dyract Cem, Dyract Posterior, Dyract Seal (Dentsply)

• Freedom (SDI)

• Compoglass F, Compoglass Flow (Ivoclar-Vivadent)

• Ionosit-Baseliner, Ionosit-Seal, PermaCem, Magic Fil, Magic Seal, PrimaFlow
(DMG)

• Glasiosite, Twinky Star, Comp Natur (VOCO) 

✓ Complex practice



Thank you for your attention!


