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Introduction

Enamel is one of  the hardest known tooth structures of  the 
body. Enamel fractures are one of  the common findings in the 
oral cavity. The importance of  enamel fracture is that if  at an 
early stage it is detected the progression of  a minor crack to a 
full blown enamel fracture can be interrupted. The Dental tis-
sues respond biologically to stresses and strains imposed during 
mastication.The stresses on these teeth may lead to the formation 
of  microcracks in the dentine and enamel which can propagate, 
causing symptoms in vital teeth possibly leading to tooth fracture.
Cameron in 1964 first used the term “cracked tooth syndrome” 
(CTS)[1] to describe this phenomenon, which has been defined 
as “an incomplete facture of  a vital posterior teeth involving the 
dentine and possibly dental pulp”. Discomfort when chewing is 
the most frequent symptom of  a cracked tooth. Patient complains 
that it hurts when biting on one side of  the mouth, especially 
when chewing hard food. The dentist should be suspicious that 

the tooth is cracked if  no caries or sensitive cementum is found 
and the tooth structures appear normal in the radiograph . The 
age group affected of  the cracked enamel fractures is most com-
monly seen in middle age group, as compared to older age group 
and younger population. Cameron determined that predominant-
ly persons older than 50 years suffer from a cracked tooth syn-
drome1, whereas Hiatt and Talim6 reported the maximum num-
ber of  split teeth to be in patients between the ages of  40 and 49.
Previously our team has a rich experience in working on vari-
ous research projects across multiple disciplines [2-16]. Now the 
growing trend in this area motivated us to pursue this project. 

Materials And Methods

This was a cross sectional study done in a university setup. 
The study was approved by the Research Ethics Committee of  
Saveetha Dental College, Saveetha University. The study involved 
50 patients within the Dept of  Conservative dentistry and endo-
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dontics . These cases involved the finding of  enamel fractures 
in these subjects. Other parameters which were recorded apart 
from enamel fracture were dentinal fracture , attrition , abrasion 
, erosion , cervical abrasion , cuspal crack, pulpal crack , marginal 
ridge crack , groove fissure crack , cervical crack, mid tooth buccal 
crack ,restoration crack ,vertical root fracture , caries and crack. 
The etiological factors after studying the literature were narrowed 
down to causes like biting hard food , accidental biting of  hard 
food , accidental trauma , frequent clenching of  jaws , parafunc-
tional forces and stress . Initially the  patient history was obtained 
.The consent was obtained from the pateint to perform the study. 
Intra oral examination included the use of   mouth mirror , ex-
plorer , probe. Initally naked eye examination was done which 
was followed by light curing unit based examination. The data was 
tabulated in microsoft excel sheet. This data was imported to IBM 
SPSS statistical software version 22.0.The statistical test used was 
chi square test.

Results And Discussion

Associated risk behaviors which can induce cracked tooth are 
tremendously important in the diagnosis and management of  
cracked tooth. Patients should be asked whether they have any 
risk behavior or habit such as tendency to eat hard food, acciden-
tal trauma, inappropriate use of  teeth and bruxism or clenching. It 
has been reported that the most common cause for an incomplete 
fracture is masticatory or accidental trauma. Unintentional biting 
with physiologic masticatory force on a small and very hard ob-
ject, such as a seed, may suddenly generate an excessive load due 
to the very small contact area. As a consequence, the loaded tooth 
may split or fracture. It has been suggested that one of  the steps 
to identify a crack or fracture is to ask the patient if  they remem-
ber accidentally biting a hard object and any damaging habit, such 
as clenching or grinding the teeth, or chewing on ice, pens, hard 
candy or other objects. Such incidents and habits may correspond 
to a sudden onset or pain. Interestingly, one article reported a 
tooth injury in a 28-year-old male patient who liked to chew a soft 
drink can’s ring. Intra-oral examination revealed a chipping of  the 
enamel layer of  the buccal cusp, attrition and craze lines on the 
left first upper premolar where he liked to chew on it. General-
ized attrition and vertical craze lines were observed in his whole 
dentition. Lurie and colleagues also reported the high prevalence 
of  teeth attrition in a group of  military aircrews as well as officers 
on commando units. Dental fracture, enamel chipping and dental 
attrition are also well prevalent.

The earliest term coined by Gibbs et al in 1954 was called as cus-
pal fracture odontalgia, followed by fissured fracture by Thoma et 
al in 1954.The term coined as Cracked tooth syndrome by Cam-
eron in the year 1964, Enamel infarction was given by Andreason 
in 1981.Hairline fracture was given by the Caulfield in 1981.Craze 
lines/Tooth structure cracks Abous-Rass in 1983, Cracked cusp 
syndrome was coined by Kruger in 1984.Tooth infarction was 
coined by Lost et al in 1989.
 
The classification of  enamel fractures is as follows 

Type 1 - Little or no risk of  underlying pathology 
 
a. Craze lines - these are usually linear or vertical and do not widen 
or become more pronounced as the extend from gingival to oc-
clusal. 

b. Vertical cracks not associated with restorations and without en-
vironmental stain penetration. 

c. Cracks that follow natural anatomic grooves. 

d. Cracks with superficial environmental stain penetration

e. Cracks that result from polymerisation shrinkage of  compos-
ites.

Proposed treatment modalities for type 1 defects include preven-
tive measures such as no treatment , continued observation , oc-
clusal adjustments and protective occlusal splints.

Type 2 - Moderate risk of  underlying pathology 

a. Wedge shaped enamel ditching resulting from loss of  enamel 
tooth structure with no prior restoration often associated with 
wear facets and localised occlusal loading centered over an other-
wise benign crack.

b. Wedge shaped enamel ditching resulting from loss of  enamel 
tooth structure with an adjoining restoration, often associated 
with wear facet and localised occlusal loading centered over oth-
erwise benign crack.

c. Cracks that detour from or do not follow the anatomic cracks 
Proposed treatment modalities for type 2 defects include preven-
tive measures , a review of  patient history of  thermal and func-
tional sensitivity,restorative investigation, or definitive restorative 
treatment if  the current treatment is deemed compromised.

Type 3 - High risk of  underlying pathology 
 
a .Diagonal crack branching off  the vertical crack , these are often 
indicative of  late stage  oblique incomplete fracture.
 
b. Horizontal or diagonal cracks that normally emanate from the 
corner of  the restoration, they narrow as they extend gingivally 
and are typically non linear.

c. Cracks that house the debris with or without previous restora-
tion (indicating a crack size of  approximately 200u or greater).

d. Pairs of  cracks that outline an area Cusps or marginal ridges of  
discoloured enamel , these show a high potential for an underlying 
dentinal crack and future complete fracture.

e. Cracks with corresponding halo of  brown gray or white centred 
on the crack.

There are several treatment modalities for type 3 enamel fractures, 
the protocol for high risk enamel fractures calls for removal of  
old restoration if  present .If  the decay or microleakage is there 
, standard treatment is indicated.If  underlying cause is dentinal 
fracture protection from occlusal forces is indicated.How early 
and in what manner teeth with microscopic dentinal cracks should 
be treated with depends upon the clinicians assessment.

The American Association of  Endodontists (AAE) has identified 
five types of  cracks in teeth.6 Whereas it is important as a clini-
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cian to be familiar with all crack forms as an aide in diagnosis, it 
is often difficult to distinguish clinically among the various types 
of  cracks. The first fracture and the most benign is a craze line. 
Craze lines are visible fractures that only involve enamel. How-
ever, it is not always possible to determine that a visible fracture 
is limited to enamel. Fractured cusps originate in the crown of  
the tooth, extend into dentin, and the fracture terminates in the 
cervical region. They are usually associated with large restorations 
causing unsupported cuspal enamel. A cracked tooth is defined 
by the AAE as a crack extending from the occlusal surface of  the 
tooth apically without separation of  the two segments. A split 
tooth is a crack that extends through both marginal ridges usually 
in a mesiodistal direction, splitting the tooth completely into two 
separate segments. Vertical root fractures originate in the root, 
and are generally complete, although they may be incomplete. A 
problem common to all the classification systems is that they fail 
to connect the descriptions to the clinical consequences or treat-
ment recommendations[17].

The results obtained were as follows 

The most eminent causative factors as the causative agent for 
enamel fractures were found to be parafunctional habits , stress 
followed by unilateral chewing.

The etiological agent labelled as  “eating hard food” had a count 
of  6 cases , the etiological agent labelled as  “accidental biting 
of  hard object” had a count of  4 cases , the etiological agent 
labelled as  “Accidental trauma” had a count of  3 cases , Dark 
green colour represents the etiological agent labelled as  “Thermal 
induced stress” with a count of  6 cases , Grey colour represents 
the etiological agent labelled as  “parafunctional habits” with a 
count of  13 cases , Orange colour represents the etiological agent 
labelled as  “unilateral chewing” with a count of  7 cases , Light 
colour represents the etiological agent labelled as  “stress” with 
a count of  9 cases , Dark blue colour represents the etiological 
agent labelled as  “frequent clenching of  teeth” with a count of  
2 cases.[Graph 1]

Graph depicting selectively the etiological factors for the cause of  
enamel fracture.

Light brown coloured bar depicts the causative factor as “acci-

dental trauma” with a total percentage of  2.74% including only 
2 cases of  enamel fractures.Light blue coloured bar depicts the 
causative factor as “accidental biting of  hard food” with a total 
percentage of  9.59% including only 7 cases.Green coloured bar 
depicts the causative factor as “eating hard food” with a total per-
centage of  27.40% including 20 cases of  enamel fractures.[Graph 
2]

The study involved gender wise distribution of  the enamel frac-
tures .Under the section of  males maximum enamel fractures were 
reported under the age group of  20 - 30 yrs with a count of  17 
(23.39%) depicted by blue colour .followed by 12 cases of  enamel 
fractures at a percentage of  16.44% depicted by purple colour. 
Followed by 4 cases of  enamel fracture in the age group of  30-40 
yrs at a percentage of  5.48%. Under the category of  females most 
common age group involved was depicted by light brown colour 
at 20.55% with a count of  15 cases. This was followed by the age 
group of  20-30 yrs , at a percentage of  15.07% with a count of  11 
, followed further by the age group of  30 40 yrs with a count of  
9 cases at a percentage of  12.33%.The least involved age group 
was of  above 50 yrs depicted by purple colour with a count of  5 
enamel fracture cases at a percentage of  6.85%.[Graph 3]

Previously a study done by Freire Maia et al[18]  also reported 
a similar result where out of  boys and girls the maximal enamel 
fractures were seen in boys aged 8 - 12 yrs as compared to girls of  
similar age group.

Most of  the fractures were limited till enamel only and did not 
propagate to dentine , this result was conclusive with the study 
done by Tapias MA et al [19].

The maximum number of  enamel cracks and fractures were seen 
in cases of  upper anteriors followed by lower anteriors .This re-
sult was conclusive with the result obtained by study done by Ta-
pias MA et al [19].

Other relevant findings included the fact that the enamel fractures 
are less common in older patients [17].

Trauma from parafunctional forces, excursive interferences, injury 
of  the face or mouth, restorative procedures, and thermal expan-
sion and contraction of  restorative materials have all been associ-

Graph 1 - Graphs depicting the various etiological factors considered in the study. 

Red colour represents the etiological agent labelled as  “eating hard food” with a count of  6 cases , 
Dark brown colour represents the etiological agent labelled as  “accidental biting of  hard object” with a count of  4 cases , 

Light green colour represents the etiological agent labelled as  “Accidental trauma” with a count of  3 cases , 
Dark green colour represents the etiological agent labelled as  “Thermal induced stress” with a count of  6 cases , 

Grey colour represents the etiological agent labelled as  “parafunctional habits” with a count of  13 cases , 
Orange colour represents the etiological agent labelled as  “unilateral chewing” with a count of  7 cases , 

Light colour represents the etiological agent labelled as  “stress” with a count of  9 cases , 
Dark blue colour represents the etiological agent labelled as  “frequent clenching of  teeth” with a count of  2 cases
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Graph 3 - gender wise distribution of  the enamel fractures involved in study.

Under the section of  males maximum enamel fractures were reported under the age group of  20 - 30 yrs with a count of  
17 (23.39%) depicted by blue colour .followed by 12 cases of  enamel fractures at a percentage of  16.44% depicted by purple 
colour. Followed by 4 cases of  enamel fracture in the age group of  30-40 yrs at a percentage of  5.48%. Under the category 
of  females most common age group involved was depicted by light brown colour at 20.55% with a count of  15 cases. This 

was followed by the age group of  20-30 yrs , at a percentage of  15.07% with a count of  11 , followed further by the age group 
of  30 40 yrs with a count of  9 cases at a percentage of  12.33%.The least involved age group was of  above 50 yrs depicted by 

purple colour with a count of  5 enamel fracture cases at a percentage of  6.85%.

Graph 2 - Graph depicting selectively the etiological factors for the cause of  enamel fracture.
Light brown coloured bar depicts the causative factor as “accidental trauma” with a total percentage of  2.74% including 

only 2 cases of  enamel fractures.
Light blue coloured bar depicts the causative factor as “accidental biting of  hard food” with a total percentage of  9.59% 

including only 7 cases.
Green coloured bar depicts the causative factor as “eating hard food” with a total percentage of  27.40% including 20 cases 

of  enamel fractures.

ated with coronal fractures.Combinations of  variables such as in-
terferences coupled with a restoration also increase the chance of  
a crack being present. Clinical observation suggests that fractured 
cusps and fractured teeth occur more frequently among bruxers 
than nonbruxers.[17].This result was conclusive with the current 
study as the patients with the parafunctional habits like bruxism 
had more enamel fractures as compared to those without it.

There is no current evidence demonstrating which treatment op-
tion has the greatest success rate both from a restorative perspec-
tive and from a pulpal health standpoint.So further studies are 
required in this direction to halt the progression of  the enamel 
fractures at an early stage.

Our institution is passionate about high quality evidence based  
research and has excelled in various fields[20-30].

Conclusion

Major causes of  enamel and dentinal fracture were accidental 
trauma , accidental biting of  hard object , eating hard food , fre-
quent clenching of  jaws, parafunctional habits , stress and unilat-
eral chewing. In the present study it was revealed that maximum 
involvement of  upper anterior teeth was seen followed by lower 
anterior teeth and lower posterior teeth.
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