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Abstract: Cracked tooth syndrome is termed as a plane of fracture of variable depth that has
its origin inthe crown, after which it gorges through the tooth structure and extends below the
gingiva, while traversing through to form a link with the underlying pulp space and
periodontal ligament. Although a dilemma, a thorough and detailed dental history and
diagnostic aids helpin the detection of cracked tooth syndrome.. Early diagnosis is of great
importance in the treatment of fracture in order to prevent the progress of the crack and
consequent microleakage. This paper highlights the readers the importance of prevention,
diagnosis and management of cracked tooth syndrome.
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Cracked Tooth Syndrome Introduction: Cracked tooth syndrome is described as a plane of
fracture of variable depth, it has its origin in the crown, after which it passes through the
tooth structure and extends beneath the gingiva, while traversing through to form a link with

the underlying pulp space and periodontal ligament [1,2]. Cameron suggested the name
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cracked tooth syndrome. This condition has been found to be occurring mainly in middle
aged patients approximately 40 — 49 years of age. [6,7] Males and females are equally
affected.[8] Among the different teeth inthe dentition the most frequently fractured teeth are
the lower molars, [6].

Geurtsen [14] had shown that when undue forces were applied to a sound tooth or
physiologically applied forces on a debilitated tooth resulted in an incomplete fracture of the
enamel or dentine. Lynch and McConnell [11] subdivided the aetiology into four major
categories which were - restorative procedures, occlusal factors, developmental factors, and
miscellaneous factors. Currently, common etiological factors are inclusive of biting on a
hard, rigid object with unusually high force, [9,2] or removal of too much tooth structure in
the process of cavity preparation.[16] Parafunctional habits such as involuntary bruxing of
teeth are also found in relation with the development of this condition. [3,16] Undue
condensation pressures, expansion of some of the poor quality amalgam alloys as a result of
moisture contamination, placement of retentive pins,[9] and full-fledged composite
restorations placed devoid of proper care [9] predisposes to the formation of a crack.

Incidence of Cracked Tooth Syndrome in the lower second molars may occur as a
result of their propinquity to the TMJ,[3,4,6] based on the principle of the “lever” effect —
the mechanical force applied on an object increases as the distance to the fulcrum
decreases.[10] The disto-lingual cusp of mandibular molars is the most commonly affected
cusp for fracture. Non-functional cusps may be more prone to fracture than functional cusps
[14,20,21]. While functional cusps are supported on their inner and outer aspects by the tooth
in the opposite arch, non-functional cusps tend to be more prone to fracture from lateral
excursive occlusal forces due to the lack of support from the outer aspect. [21].
Classification
American Association of Endodontists Classification of Cracked Tooth
Craze lines are visible fractures and located within the enamel. In posterior teeth, craze lines
are usually seen traversing the marginal ridges and/or progressing along the buccally and
lingually on the respective surfaces. Longer vertical craze lines typically occur in anterior
teeth.

Fractured Cusps have their origin in the tooth crown, extending into dentin, and ending in
the cervical portion of the tooth. They result detection of unsupported enamel
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Cracked Tooth is an indication that the crack is extending from the occlusal surface of the
tooth in an apical direction devoid of partition of the two fragments. The crack is generally
located at the centre of the tooth in a mesiodistal direction and may involve one or both
marginal ridges

Split Tooth is an indication of the crack outspreading through both marginal ridges usually
ina mesiodistal direction disjointing it wholly into two individual fragments. The crack is
generally situated at the centre of the tooth.

Vertical root fractures have their origin in the root generally progress bucco-lingually. The
crack is generally complete though at times it may be incomplete and involve only one
surface. The crack may involve either the entire root or only a part of the root

According to Luebke: [13]

Class 1 — Incomplete, Supra-osseous with no periodontal defect

Class 2 — Incomplete, Intra-osseous with minor periodontal defect

Class 3 — Complete or Incomplete intra-osseous with major periodontal defect

Diagnosis
Dental History:

Dental History [

Clinical Examination l

Y

Microscopic
Detection

Periodontal
Probing

Dye Test

I Vitality Test I Transillumination

A thorough and detailed dental history may help in the detection of certain distinct indicators.
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[11] The patient may have a history of long term dental treatment, multiple replacements of
restorations, and occlusal adjustments. [24] History of sensitivity to cold and sharp pain that
arises as a result of biting on hard or tough foods which diminishes when the pressure is
released is an important factor to be considered. [14] Cracked teeth are most often devoid of
symptoms. The signs associated with pain shown are not exclusively found in association
with cracked teeth but can occur in relation to other causes of tooth pain, that include caries,
pulpal pathology, or periodontal disease. Sensitivity to percussion, could be an indication that
the tooth may be associated with irreversible pulpitis or an abscess. A cracked tooth may not
exhibit temperature sensitivity if the crack has resulted in necrosis of the pulp or exhibit sharp
pain on occluding on a device that has been placed on a suspected cusp that has cracked. [11]

Clinical Examination: The utilization of certain instruments such as a probes on the margins
of the over-filled toothmay give rise to sharp pain, which is an indication of the presence of
underlying crack. On removal of the previous fillings, may result in the revealing of the
fracture lines. It may also reveal the occurrence of localized periodontal defects extending
below the gingiva. The use of materials such as rubber dam helps in improving the
visualization of these cracks, highlighting the crack with a distinct background, free of

salivary contamination.
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Bite Tests: Pain that occurs on biting and diminishes after the pressure has been withdrawn is

a distinctive sign. Symptoms may be provoked when pressure is exerted on an individual

cusp.[2,9,16] This forms the basis of so-called “bite tests.”
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Rubber
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Vitality Test

Individual Teeth

Excessive Sensitivity to Cold Thermal Stimuli

Due to— Pulpal Inflammation Confirm Diagnosis

Radiographs: Radiographic diagnosis of cracked teeth is usually doubtful. [11] Fractures
that occur in a bucco-lingual direction are more frequently encountered on radiographs. They

may be play arole in evaluation of the status of the pulp and periodontal tissues. [8]

Crack Location
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Microscopic detection:

14x Imaging
16 %
Future Simulated
Diagnostic Tooth
18x Aid Structure
Clinical Microscope Ultrasound

Indirect diagnostic measures, such as the copper rings and acrylic provisional crowns can
alsobe used for the detection of a cracked tooth syndrome.[4]

Another indirect diagnostic method is an unauthenticated technique by Banerji et al. [12]
Composite resin is placed over the tooth without performing the etching and bonding
procedures. The patient feels marked improvement in the previously occurring discomfort on
biting, as the material will act as a splint.

Management

Coronal fracture: Treatment of cracked teeth should involve identification of prompting
factors, identification of signs and symptoms and the provision of a strong restorations that is
responsible for the protection of the tooth from fracture. Prompt diagnosis is of great
importance during treatment of fracture in order to hinder the progress of the crack,
consequent microleakage and contribution of the pulpal and periodontal tissues. [3,4,6] The
treatment required for a cracked tooth is affected by the location and spread of the fracture.
[4,14] Cracks that gain entry into the pulpal tissue indicate the need for a endodontic therapy
though Bader et al [26] reported that the most of the tooth fractures can be managed
successful manner in a single sitting by means of direct restorative materials. A multi-
disciplinary approach along with surgical intervention may be required. Teeth consisting of
cracks that are intraosseous with pain of periodontal type often involving the mesial and
distal aspects of the tooth and the cavity floor have a hopeless prognosis. Initial treatment
involves the removal of all existing restorations to fully evaluate the area involving the
fracture. Transillumination is a useful guide. [17] In the initial diagnostic phase, the use of
copper or stainless-steel bands, [4,14,24]stainless steel crowns, [25] and acrylic resin crowns

[28] have been advocated. Placement of a sedative provisional restoration is not advisable as
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this approach will not stabilize the fracture leaving the tooth susceptible for further
progression of the crack. [29]

Definitive treatment has included pin retained amalgams, bonded amalgams, [18,19]
bonded composites, [20] cusp overlay restorations, [30-32] and full coverage crowns.
[4,10,14,28]

Clark & Caughman [27] have categorized the prognosis of cracked teeth as follows:

1. Excellent:

(a) Cuspal fracture localised within the dentin.

(b) Horizontal fracture of a cusp without involvement of the pulp.

2. Good: A coronal vertical fracture that traverses mesio-distally into the dentin but not into
the pulp tissue.

3. Poor: A coronal vertical fracture that traverses mesio-distally into the dentin and pulp butis
localized within the crown.

4. Hopeless: A coronal vertical fracture that runs in a mesio-distal direction through the pulp

and extends into the root.

Vertical root fracture: Single-rooted teeth that are fractured should be extracted as soon as
is practical to prevent further bone loss. Multi-rooted teeth can often be successfully treated
by resecting the fractured root, either by root amputation or hemi-section. [33] Studies of root
resected teethhave reported 5-year retention rates of 94% [34] and 10-year retention rates of
68%. [35] However, the desire to retain part of a root fractured tooth should be carefully

considered against extraction and replacement with a denture, bridge or implant.

Conventional treatments for CTS reported in the literature involve some form of
protective cuspal coverage restoration. The specific treatment protocol suggested is to
remove any existing restoration, evaluate the health of the pulp and remaining coronal tooth
structure, andif indicated, restore with a full crown. Any tooth with irreversible pulpitis or a
necrotic pulp should have RCT prior to crown placement. [15, 17, 36] Cast gold partial or
complete tooth coverage, porcelain fused to metal full coverage, and all porcelain full
coverage have all been used. [14, 37, 39] Some authors advocate removing the existing
restoration, placing a sedative filling (for example IRM, a zinc oxide eugenol restorative

material), and cementing an orthodontic band for stabilization. Once symptoms have resolved
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and the tooth has been deemed restorable, a build-up and full coverage restoration is placed.

[13, 38] Other authors advocate occlusal adjustment in addition to crown placement.

Direct versus Cuspal Coverage Restoration of Cracked teeth: If a dentist decides to
permanently restore a cracked tooth with a direct restoration, [19, 40 -43] the dentist may
want to adjust [44 - 45] the bio-mechanical circumstances of the tooth toincrease the tooth’s
resistance to further cracking. If the dentist decides to crown [46] the tooth, the dentist may
also want to adjust the tooth to stabilize the tooth bio-mechanically in the days or weeks
prior to the crown preparation appointment. Such stabilization may be accomplished by
reducing, on the cracked tooth, the steep inclines [47] of any non-functionalor guiding cusps
that are in deep overbite with opposing teeth (ideally without exposing dentin), or smoothing
the pointy plunger cusps of opposing teeth that are occluding into the cracked tooth, to reduce
tensile forces on the tooth. The dentist should maintain the overjet ofthe maxillary posterior
buccal cusps with the mandibular posterior buccal cusps, to prevent cheek-biting that may
result from lack of overjet. Ideally, centric contacts should not be removed with such
adjustments since this may result in other teeth in the arch re-equilibrating to a different

occlusal force distribution.

Furthermore, if the opposing tooth occludes only into the cracked tooth, removing
centric contacts may induce the opposing tooth to extrude back into occlusion with the
cracked tooth. If a partially fractured tooth is not in occlusion or is opposed by a denture
tooth, the tooth may last indefinitely. If the patient is young, relatively few years may have
been required until an observed fracture plane developed, implying a faster rate of fracture

propagation, [46] potentially justifying crown treatment.

A tooth may present with a cusp fractured off and a large restoration that occupies
most of the marginal ridge areas and the tooth structure occlusal to the pulp chamber roof.
Here, the natural tooth structure was unable to accept the force load of retaining the
restoration withoutdeveloping a cusp fracture; with the cusp gone, the remainder of the tooth
must now accept alarger force load to retain the restoration, which may eventually result in
another cusp fracture. The apical aspect of the void left by the fractured cusp may slope to a
thin edge towards the apical lateral direction, which hinders preparation of a flat preparation
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margin, using a 33% bur, to provide compression support for the next. A radiograph may
show a restoration that is deep in an occlusal-to-apical direction, where there is minimal
height of tooth structure from the gingival interface level of the tooth to the apical level of the
restoration. A crown and possibly a post may be needed to retain the supra-gingival

restoration.

Conclusion: The present article has highlighted the different categories for a cracked tooth,
methods for diagnosis of a cracked tooth as well as the treatment modalities for a cracked
tooth. There is however a lack of knowledge with regard to the treatment of different
categories of cracked teeth. Hence further advent into the treatment modalities for the
different categories of cracked teeth could lead to an improvement in the patient management
and care.
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