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ABSTRACT

The Cracked Tooth Syndrome

Byeongno Kim, Jinhyung Cho, Eunjeong Gwak, Wonse Park,
Bock-Young Jung, Kee-Deog Kim, Nan-Sim Pang

Department of Advanced General Dentistry, College of Dentistry, Yonsei University

As the life span of people are longer and keeping their teeth longer, the cracked tooth syndrome (CTS) is a common
occurrence in nowadays. The cracked tooth is a source of pain for patients and presents diagnostic, restorative and
endodontic challenges to operators. The purpose of this article is to review the clinical features, diagnosis, treatment
and prognosis of the cracked tooth syndrome (CTS).
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Table 1. Associations between various factors and cracked teeth
Total, n(%) Fisher exact test significance
Location of tooth
Maxillary second molar 16(22.2)
Maxillary first molar 18(25.0)°
Maxillary second premolar 3(4.2)° P<.001
Maxillary first premolar 1(1.4)°
Mandibular second molar 14(19.4)°
Mandibular first molar 20(27.8)*
Age
20~29 1(1.4)
30~39 10(13.9)*
40~49 20 (27.8%)" P<.001
50~59 23(32.0)
60~69 14(19.4)"
70~79 4(5.5)
Sex
Male 33(45.8) P=.227
Female 39(54.2)°
Type of restorative material
No restoration 30(48.6)"
Gold inlay (class I) 11(15.3)
Gold inlay, onlay (class Il) 8(11.1) P<.001
Amalgam (class ) 9(12.5)
Resin (class 1) 4(5.6)
Temporary filling (class I) 5(6.9)

Means with the same superscript letters are not significantly different (P <.05).
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Table 2. Associations between the type and size of restorative materials in the longitudinal fractured teeth

Size of restorative materials

Type of restoration <1/3 1/3~2/3 <2/3 Total, n(%)
Class | Class Il Class | Class Il Class | Class Il
Direct filling
Resin 1 0 2 0 2 0 5(4.7)
Amalgam 9 0 8 2 1 0 20(18.7)
Inlay
Gold 2 0 10 2 2 22(20.5)
Resin or porcelain 0 0 0 1 0 0 1(0.9
Temporary filling 0 0 3 0 0 3 6(5
Crown
Gold 8(16.8)
Porcelain 5(4.7)
No restoration 30(28.0)
Total 107 (100.0)

The association between cavity classification by G.V. Black and restorative materials was statistically significant after performing the Fisher exact test

(P<.001).

Table 3. The etiology of cracked tooth syndrome

Classification Factors

Examples

Inadequate design features

Over-preparation of cavities

Insufficient cuspal protection in inlay/onlay design

Deep cusp-fossa relationship

Restorative procedures

Stress concentration

Pin placement

Hydraulic pressure during seating of tightly fitting cast restorations

Physical forces during placement of restoration, e.g., amalgam or
soft gold inlays (historical)

Non-incremental placement of composite restorations (tensile
stress on cavity walls)

Torque on abutments of long-span bridges

Masticatory accident

Sudden and excessive biting force on a piece of bone

Damaging horizontal forces

Eccentric contacts and interferences (especially mandibular
second molars)

Occlusal
Functional forces

Large untreated carious lesions
Cyclic forces

Parafunction

Bruxism

Incomplete fusion of areas of

Developmental e
calcification

Occurrence of cracked tooth syndrome in unrestored teeth

Thermal cycling

Enamel cracks

Miscellaneous Foreign body

Lingual barbell

Dental instruments

Cracking and crazing associated with high-speed handpieces
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Small peripheral crack

Large central crack

\ v

Remove No pulpal involvement
compromised portion detected

Immediate stailization with an
orthodontic band or acrylic
crown

Restore with composite,
pinned amalgam or
appropriate cast restoration
+
Occlusal adjustment
if necessary

Permanent stabilization
and cuspal protection

v v

Pulpal involvement detected Hopeless prognosis, e.g.
vertical crack, crack
extending through pulpal
floor, poor crown-root ratio,
crack alveolar bone level

Immediate stailization with an extract
orthodontic band or acrylic
crown

+

Pulpal extirpation

Monitor symptoms and then
complete endodontic treatment

\

Bonded restoration, e.g.
composite, bonded amalgam
(with or without pins)

v

Cast metal restoration, e.g.
gold onlay, three-quarter
crown, full gold crown,

ferrule design indicated if
cast post is required

Figure 1. Treatment of cracked tooth syndrome.
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