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Non-carious Cervical Lesions 
(NCCL)
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Scope
•ÊสÒาàเËหµตØุáแÅลÐะÅลÑั¡กÉษ³ณÐะ¢ขÍอ§ง NCCLáแºบºบµต�‹Òา§งæๆ
 - Erosion
 - Abrasion
 - Afraction
• Differential diagnosis
• Prevention & Monitoring
• Management of NCCl
• Dentin Hypersensitivity
• Treatment option for NCCL

-Glass Ionomer
-Resin Modified Glass Ionomer
-Resin Composite



Non-carious Cervical Lesions (NCCL)

Erosion 

Abrasion

Abfraction



EROS ION



Erosion 
“ loss of tooth structure due to chemical reaction of 

non-bacterial origin”  Pinborg JJ.,1970

       Acid
          

     
                                                                                

                         Demineralization

   Inorganic matrix of the tooth



Extrinsic Intrinsic

Airborne acids

Chlorinated 
    swimming pool 
    water

Acid food &  
   beverages

Oral medicine

Gastric acid 
    regurgitation

Gastro-intestinal  
    problem

Pregnancy

Bulimia

Anorexia

Alcoholism

E R O S I O N



• Saliva acts to rinse away and buffer demineralizing 
acids on tooth surfaces.

   Jarvinen VK,Rytomaa II and Heinonen OP,1991

• A high mucin content of saliva may act to prevent 
precipitation of calcium phosphate out of the saliva 
and onto the surface of the teeth, preventing the 
reparative effect noted in the scratches produced 
by toothbrushing.

    Mannerberg F.,1963. 

Effect of saliva



Clinical feature of erosion

áแÍอ�‹§งàเÇว�ŒÒาÃรÙู»ปµตÑัÇว U 

¡กÇว�ŒÒา§งáแµต�‹µต×ืé้¹น

¢ขÍอºบàเ¢ขµตäไÁม�‹ªชÑั´ดàเ¨จ¹น



Clinical feature of erosion

• Cervical erosive pattern

• Lingual erosive pattern

• Incisal erosive pattern



Caused by acidic foods, beverages and medicines

The foods most strongly associated with 

erosive lesions were vinegars, 

vinegar conserves and citrus fruits

Jarvinen VK,Rytomaa II and Heinonen OP,1991

Clinical feature of erosion





Erosion lesions thought to be due to 
reflux of gastric or regurgitation are 
generally located on the lingual and 
incisal surfaces of the teeth and 
anterior teeth and maxillary teeth are 
the most commonly affected.

   Jarvinen VK,Meurman JH and Hyvaarien  H,1963

Clinical feature of erosion
• Lingual erosive  pattern



Ca+

Ca+

Citrus ion-

Citrus ion-

Soluble calcium citrate

 Erosion may not in itself cause NCCL but may 
soften tooth structure tooth tissue, making them 

more susceptible to abrasion



• In persons exposed to airborne 
acids at work, ‘industrial’ or 
‘occupational’ erosion, lesions are 
found on the incisal 1/3 to 1/2 
of the labial surface of incisors, 
occasionally slight involvement of 
canines is detected   

Skogedal O, Silness J, Tangerud T et al, 1977 

Clinical feature of erosion
Incisal erosive pattern



ABRASION



EROSION

The pathological wear of tooth
substance through biomechanical
frictional process.

Causes

Over-vigorous tooth-brushing or the use of   
tooth picks   and dental floss 

The action of denture clasp



Good oral hygiene
Wedge shaped lesion

Scratch surface
Sharp defined lesion
Gingival recession

Clinical Features of Abrasion



Factors effected abrasion
Tooth brushing
 Technique
 Frequency
 Time
 Toothbrush
 Tooth paste
 Left hand or Right hand
Dental aids
 Dental floss
 Tooth picks
Clasp arms
Other behaviors/habits 



Location of lesions
Most common site

Canine  >  Premolar  > Molar

Maxillary > Mandibular



ABFRACTION



ABFRACTION

Text

It has been proposed that occlusal loading 
causes deformation and flexure of the 
tooth, resulting in disruption of the 
enamel crystals at the cervical region and 
thereby contributing to the formation of 
an NCCL, which has been termed an 
‘Abfraction’ 

Grippo J.O,1992



ABFRACTION

Minimal distortion of dentin and 
enamel hydroxyapatite crystals

    Ideal occlusion 
 - Compressive stress 
 - Tensile stress
 - Shearing stress

Directed along the long axis of tooth



Lateral force

Compressive 
stress Tensile stress

ABFRACTION
Non-ideal occlusion

 lateral force

Cause tooth bending

Create two types of stress
 -Compressive stress

 -Tensile stress



ABFRACTION

Both enamel and dentin have high 
compressive strengths, but their 
ability to withstand tension is poor.

Powers JM, Craig RG, Ludema KC, 1985.

The fulcrum of the stress causes the tooth to flex,
that concentrated at the cervix of the tooth.

Lee WC and Eakle WS, 1984



ABFRACTION



 ¶ถ�ŒÒาÁมÕี lateral force ÁมÒา¡กÃรÐะ·ท∙Óำµต�‹Íอ
¿ฟ�˜¹น 2 áแ¹นÇวÍอÒา¨จ¨จÐะ¾พºบÃรÍอÂยÊสÖึ¡กÃรÙู»ปÅลÔิè่Áม 
2 ÃรÍอÂยáแÂย¡กËหÃร×ืÍอàเÅล×ืè่ÍอÁม¡กÑั¹นÍอÂยÙู�‹

ABFRACTION



ปจจัยที่สนับสนุนทฤษฎีการเกิด NCCL 
จากสาเหตุ Abfraction 
• ¾พºบÃรÍอÂยâโÃร¤คãใ¹น¿ฟ�˜¹นàเ¾พÕีÂย§ง«ซÕีè่àเ´ดÕีÂยÇวãใ¹น¢ข³ณÐะ·ท∙Õีè่¿ฟ�˜¹น¢ข�ŒÒา§งàเ¤คÕีÂย§งäไÁม�‹àเ¡กÔิ´ดÃรÍอÂยâโÃร¤ค

• àเ¡กÔิ´ดÃรÍอÂยâโÃร¤คµต�‹Íอ ãใµต�Œ restoration ·ท∙Õีè่ÍอØุ´ดäไ»ปáแÅล�ŒÇว

• äไÁม�‹¤ค�‹ÍอÂย¾พºบÃรÍอÂยâโÃร¤ค·ท∙Òา§ง´ด�ŒÒา¹น lingual ¢ขÍอ§ง¿ฟ�˜¹นÅล�‹Òา§ง

• ¨จÐะ¾พºบÃรÍอÂยâโÃร¤คäไ´ด�ŒÁมÒา¡ก¢ขÖึé้¹นãใ¹น¼ผÙู�Œ»ป�†ÇวÂย·ท∙Õีè่ÁมÕี¡กÒาÃร¢ขºบàเ¹น�Œ¹น¿ฟ�˜¹น (bruxism)

• ¾พºบÃรÍอÂยâโÃร¤คàเ¡กÔิ´ดãใµต�Œ¢ขÍอºบàเËห§ง×ืÍอ¡ก

• ÊสÒาÁมÒาÃร¶ถ¾พºบÃรÍอÂยâโÃร¤คÅลÑั¡กÉษ³ณÐะ¹นÕีé้ äไ´ด�Œãใ¹นÊสÑัµตÇว�



Clinical Feature

-Wedge-shape with sharp 
line angle

-Sharply defined margin

ABFRACTION



EROSION ABRASION ABFRACTION

LOCATION Lingual or facial Facial Facial 
( infragingival )

SHAPE U- or disk-shaped, 
shallow 

Wedge-shaped or 
groove 

Single or overlapping 
wedge-shape 

MARGINS Smooth 
(un-definite) Sharp Sharp 

ENAMEL 
SURFACE 

Smooth, may be 
polished Smooth, scratched 

Rough, initial stages 
may have corrugated 

appearance 

Characteristics of cervical lesions by proposed etiology



Differential diagnosis

• Multifactorial etiology

• History taking & oral examination

• Repeated observation & study model 
& photographs 



Management of NCCl

1.Causes identification 
  & Differential Diagnosis

2.Long term prognosis

3.Monitor disease process

4.Operative treatment if require



Prevention & Monitoring

Erosion
• Dietary counseling

• Proper oral hygiene instruction

• Bicarbonate mount rinse after vomiting

• Anorectics, bulimics refer to physician 
& psychiatric





Prevention & Monitoring

Abrasion
• Proper education

• Motivation

• oral hygiene instruction



Abfraction
• Adjust occlusion

• Eliminate parafunctional habits

• Oral hygiene instruction

Prevention & Monitoring



Management of NCCl

1.Causes identification 
  & Differential Diagnosis

2.Long term prognosis

3.Monitor disease process

4.Operative treatment if require





Dentin Hypersensitivity



Exposed dentinal tubule



Thermodynamic theory



Treatment of dentin hypersensitivity

Endogenous Desensitization
• Surface layer

• Intratubular dentin crystalline deposit

• Tertiary dentine



Exogenous Desensitization

Over the counter desensitizer
-Desensitizing dentifrices
– Mouth rises

 

Treatment of dentin hypersensitivity



Exogenous Desensitization

Desensitizer used by dentist
– Fluoride therapy
– Glutaraldehyde
– Oxalate salt
– Dentin Bonding agent

Treatment of dentin hypersensitivity



Indication of restorative treatment 
for NCCL

• Risk to the fracture of the remaining tooth
• Pulpal symptoms (hypersensitivity)
• Aesthetic compromise
• Risk to the long-term viability of the tooth
• Involve in RPD design



Material of choice



Material of choice for NCCL

• Glass ionomer (GI)

• Resin-modified glass ionomer
(RMGI)

• Resin Composite



Matrix  – Aluminium polyacrylate
         - Calcium polyacrylate 

Polyacrylic acid 
Or

Polycarboxylic acid

Acid-base reaction

Fluoroaluminosilicate  glass

Unreacted silicate glass ==>Very fine F ¯droplets

Glass Ionomer Material



• Chemical bond
• Release & re-uptake F¯
• Coefficient of thermal 

expansion
• Tooth colored

Glass Ionomer
• Slow setting time
• Water imbalance
• Surface roughness
• Difficult to handle
• Low ware resistant
• Low compressive 



• เพิ่ม resin ในส่วนประกอบของ GIC
• P+W = acid–base reaction

• Light cure polymerization 

• ↓water imbalance

• Perfect seal
• Release & re-uptake F
• More esthetic than GIC
• Light curing

Resin-modified glass ionomer (RMGI)

• Water sorption
• Low wear resistance
• Difficult to handle
• Many steps of working



Resin Composite

Polymer matrix

- Monomer with

Double bond 

Filler particle

- Quartz

- Glass

- Aluminosiligate

- Colloidal silica

Coupling agent

Light cure  Polymerization



Classification  :   filler size
• Macrofilled
 - 0.1-100 µm.
• Microfilled
 - 0.01-0.1 µm.
• Nanofill
– 0.005-0.01 µm.
• Hybrid
– Colloidal silica added



Low modulus of elasticity
Superior esthetics
Good surface hardness
Light curing
Good properties to handle
Low water sorption
Low thermal dimensional 
change
 

• High polymerization 
shrinkage

• Microleakage at gingival 
margin

• Time consuming handling 

Composite resin





10 yrs. old  Class V Composite resin restorations



 

                                 

gingival marginal leakage

Text





Lamination or Sandwich technique

• RMGIC 
   - seal with dentin
   - F releasing
   - stress absorption area
+ 
• Composite resin
   - high polishing
   - high wear resistance



Lamination or Sandwich technique

Close sandwich technique Open sandwich technique



NCCL treatment guideline

Non-carious Cervical Lesion

Abfraction
Abrasion
Erosion

composite 
resin

Shallow
Deep

No treatment
Or

Composite resin Sandwich technique
(RMGIC+Composite resin)

Cause identification


