International journal of Life Sciences and Pharma Research, ISSN 2250-048
SP-4
An Overview Of The Etiology, Clinical Features, Diagnosis And Management
Of Cracked And Split Tooth.

JV Deepti, M.D.S, Senior Lecturer,''Suresh Mitthra., M.D.S., Reader,’Kadandale Sadasiva., M.D.S, Professor,*
And Arunajatesan Subbiya., M.D.S, Prof & Head*

!24Department of Conservative Dentistry and Endodontics,Sree Balgji Dental College and Hospital,Bharath Institute of Higher Education and Research,Narayanapuram,
Pallikaranai, Chennai-600 100.
*Department of Conservative Dentistry and Endodontics, Chettinad Dental College and Research Institute, The Tamilnadu Dr. M.G.R Medical University, Rajiv Gandhi Salai,
Kelambakkam,Kanchipuram Dist, Tamilnadu — 603103

Abstract: The American Association of Endodontists have classified longitudinal tooth fractures into five types; craze line,
fractured cusp, cracked tooth, split tooth and vertical root fracture. The purpose of this review is to provide an overview of
the etiology, clinical features, diagnosis, and management of cracked and split teeth. Cracked and split teeth are often
undiagnosed or misdiagnosed due to their wide variety of clinical presentations. Recognition of the predisposing factors, signs,
symptoms, accurate diagnosis and providing the appropriate restoration that protects the tooth from fracture are all
important aspects of crack tooth management.
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INTRODUCTION

The American Association of Endodontists, defined cracked tooth as an incomplete fracture initiated from the crown and
extending subgingivally, usually directed mesiodistally'.Gibbs in 1954, was the first to describe the clinical symptoms of
fractured cusp of posterior teeth and named it as "cuspal fracture odontalgia" In 1957Ritchey et al reported cases of fracture
with subsequent pulpitis®>.The term "cracked tooth syndrome" was coined by Cameron in the year 1964‘Maxwell and Braly
(1977) described incomplete tooth fracture as a fracture of the tooth structure that extends into the dentin, but in which the
tooth remains grossly intact’. Crack may involve one or both marginalridges and proximal surfaces. The crack may be limited
to the crown of the tooth or may continue from the crown to the proximal root. Cracked tooth are described as incomplete
(greenstick) fractures. If the crack is centered and apical to a fractured cusp, it more likely to cause pulpitis and apical
periodontitis as it extends apically . If the crack continues to spread, the tooth will splitinto two fragments, resulting in a split
tooth"*

ETIOLOGY

The etiological factors for cracked tooth include the following:

Masticatory forces'*.

Dietary habits such as chewing on hard foods”®.

Bruxism”'°.

Occlusal prematurity’s and trauma from occlusion®'°.

Masticatory forces on untreated occult carious lesions''.

Differences in thermal expansion and contraction of tooth vs the restoration
Extensive intracoronal restorationsand the use of pin retained amalgam restorations
Endodontically treated teeth extensive forces exerted incondensation of gutta percha during root canal obturation®'*.
Improper design/ fitting / seating and cementation of cast post and core and attempts to remove the existing post for
replacement'.

[ Excessive torque on the abutment teeth in long span fixed partial dentures'”.
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CLINICAL MANIFESTATIONS

In cases of cracked tooth, the patient history may be similar to the fractured cusp. The teeth will manifest the symptoms of the
so called the cracked tooth syndrome. This syndrome is characterized by acute pain on biting of grainy, tough foods and sharp,
brief pain with cold'®'”'8, Pain associated with the release of pressure or ‘rebound pain’ is also a common finding'®'®. Long-
standing split in a vital tooth can involve the pulp, resulting in pulpitis and pulpal necrosis'*?. Pulp involvement occurs most
often in centrally located cracks. The centrally located cracks follow the lines of the dentinal tubules leading to the pulpal
exposure?' . The more peripheral cracks seem to lead to cuspal fracture, with or without pulpal exposure, depending on the
amount of secondary dentin. Pulp vitality may be lost due to bacterial penetration through the crack. The pulp first becomes
reversible/irreversibly inflamed, later necrotic and affected®®?. Symptoms range from slight to very severe spontaneous pain
consistent with irreversible pulpitis, pulp necrosis, or apical periodontitis. An acute apical abscess, with or without swelling or
a draining sinus tract, may be present if there is periodontal involvement of the necrotic pulp. Split tooth has the same variety
of signs and symptoms of the cracked tooth. Split teeth are easier to identify. There is often visual separation of segments. The
fractures usually include the pulp. There is also significant damage to the periodontium and can be detected by both patient
and dentist®'**.

RADIOGRAPHIC FINDINGS
A) Cracked Tooth
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Usually there are no radiographic findings unless the fracture is severe and oriented in the buccolingual direction. Mesiodistally
oriented fractures are not visible radiographically"'®?. Radiographs are useful in ruling out caries, broken restoration, root
perforations and internal/ external resorptions as the possible cause of the pain source. It also helps to determine the pulp and
periapical status. The rate of inter-proximal bone loss (vertical, horizontal, or furcal) can be detected which is directly
proportional to the severity of the crack”?. Currently cone beam computed tomography (CBCT) is useful to identify
longitudinal fractures in a nondestructive fashion. However, it has been shown to have limited use in identifying incomplete
tooth fractures™?*.

B) Split Tooth
Mesiodistal fracture lines are usually not visible. Often there is marked horizontal loss of interproximal or interradicular bone;
this resembles a “u-shaped” furcation lesion®.

DIAGNOSIS
Early diagnosis of a cracked tooth is critical to alleviate the patient’s symptoms while also improving the prognosis.

The following aid in the diagnosis of cracked and split teeth —

[1 Selective biting on objects such as cotton roll, tooth Slooth or Fracfinder is helpful, particularly when pain is reported
on mastication'®%,

Transillumination assist in revealing the crack line
Staining with Methylene blue, iodine, or caries detector dye scan reveal cracks although not always predictable
The use of magnifying loupes or a surgical microscope can help to better visualize the presence and extent of the crack?®.
Periodontal probing may disclose the approximate depth and severity of the fracture®,

Wedge test is done to determine if the tooth fragments are separable. If no movements are detected it is a cracked

tooth. If the segments separate,it is a split tooth?,
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DIFFERENTIAL DIAGNOSIS-

Craze lines are differentiated from cracked tooth by transillumination. With craze lines, the transilluminated light is not
blocked or reflected as in fractured cusp, cracked or split teeth, but the entire tooth is illuminated. To differentiate a cracked
tooth from a fractured cusp or a split tooth a wedge test is done. An explorer is wedged into the fracture line. No movement
on wedging indicates a cracked tooth. A fractured cusp may break off under light pressure with no further mobility. A split
tooth will show mobility on wedging as the mobile fragment extends well below the cemento-enamel junction'®?’ Symptoms of
cracked tooth can resemble trigeminal neuralgia. Trigeminal neuralgia is characterized by intense, sharp shooting pain that is
usually unilateral. Light touch can elicit sharp shooting pain. Once triggered the pain subsides within few minutes until triggered
again. In comparison, odontogenic pain can come and go but it does not do so in a predictable or repeatable manner.
Odontogenic pain occurs in an area that has no sensory abnormalities (e.g., dyesthesia or paresthesia) '**.

PROGNOSIS
A) Cracked Tooth —

The prognosis of a cracked tooth is reduced and sometimes questionable. The location and extent of the crack determines the
prognosis. The patient should be informed about the possible outcomes and the unpredictability of duration of treatment. If
left untreated the crack may grow to become a split tooth, requiring tooth extraction or additional treatments?'?"32,

B) Split Tooth —
Prognosis is variable. There is a greater chance of successful treatment and restoration when the fracture extends within the

middle third of the root. The prognosis is poor if the fracture extends into the apical third?"?"*2,

MANAGEMENT -

A) Cracked Tooth -

The main goal of crack tooth management is to prevent crack from developing further and to improve chewing comfort 233,
Immediate treatment includes placing an orthodontic band around the tooth®® or placing a provisional crown '*3'*, Final

management of a cracked tooth is dependent on the location and extent of crack. Root canal therapy is indicated for cracks
that enter the pulp space®.On removal of the intracoronal restoration and access cavity preparation, the floor as well as the
distal and mesial walls should be thoroughly examined for the presence of any cracks. If a crack runs from the mesial wall
through the pulp chamber and into the distal wall, the teeth’s prognosis is poor, and extraction should be considered. If the
crack does not reach the pulp space or is limited to the coronal portions of the mesial and distal walls, the tooth may be saved
by pacing a crown over it. The tooth is restored to bind the fractured fragments and also to protect the tooth from further
splitting forces. Full crowns are preferred but onlay with bevels may suffice. Root canal treatment followed by a permanent
crown provides the advantage of removing long term painful symptoms as well as providing protection against occlusal stresses
that can cause a crack tooth to develop into split tooth?'?!32%,
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B) Split Tooth

When the tooth is split throughout its whole length or diagonally, extraction is the only option. However, if the fracture line is
such that the split occurs in large and small portions, and if removing the small portion retains the complete restorable tooth
structure, then the tooth may be kept and restored**®.

CONCLUSION

This article reviewed the etiology, clinical features, diagnosis, and management of cracked and split teeth. Early diagnosis is
critical in the management of incomplete fractures to limit the spread of crack, subsequent microleakage and the involvement
of pulpal and periodontal tissues.

CONFLICT OF INTEREST
Conflict of interest declared none.

REFERENCES

I5.
16.
17.
18.

20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.
31

The American Association of Endodontists: cracking the cracked tooth code: detecting and treatment of various
longitudinal tooth fractures. endodontics; colleagues for excellence,chicago,spring /summer 2004

Gibbs, J. W.Cuspal Fracture Odontaigia, Dent. Dig. 60: 158-160, 1954.

Ritchey B, Mendenhall R, OrbanB.Pulpitis resulting from incomplete tooth fracture. Oral Surg Oral Med Oral Pathol.
1957 Jun;10(6):665-70.

Cameron CE. Cracked tooth syndrome. ] Am Dent Assoc. 1964 Mar;68:405-11.

Maxwell EH, Braly BV. Incomplete tooth fracture. Prediction and prevention. CDA J. 1977 Oct;5(6):51-5.

Rivera EM, Walton RE. Longitudinal tooth cracks and fractures: an update and review. Endodontic Topics. 2015
Nov;33(1):14-42.

Kahler B, Moule A, Stenzel D. Bacterial contamination of cracks in symptomatic vital teeth. Aust Endod J. 2000
Dec;26(3):115-8.

Roh BD, Lee YE. Analysis of 154 cases of teeth with cracks. Dent Traumatol. 2006 Jun;22(3):118-23

Rosen H. Cracked tooth syndrome. | Prosthet Dent. 1982 Jan;47(1):36-43.

Lubisich EB, Hilton T], Ferracane J; Northwest Precedent. Cracked teeth: a review of the literature. ] Esthet Restor
Dent.

Kang SH, Kim BS, Kim Y. Cracked Teeth: Distribution, Characteristics, and Survival after Root Canal Treatment. |
Endod. 2016 Apr;42(4):557-62.

Seo DG, Yi YA, Shin §), Park JW. Analysis of factors associated with cracked teeth. ] Endod. 2012 Mar;38(3):288-92.
Chen YT, Hsu TY, Liu H, Chogle S. Factors Related to the Outcomes of Cracked Teeth after Endodontic Treatment. |
Endod. 2021 Feb;47(2):215-220.

Gher ME Jr, Dunlap RM, Anderson MH, Kuhl LV. Clinical survey of fractured teeth. ] Am Dent Assoc. 1987
Feb;114(2):174-7.

Maxwell EH, Braly BV. Incomplete tooth fracture. Prediction and prevention. CDA J. 1977 Oct;5(6):51-5.

Ailor JE Jr. Managing incomplete tooth fractures. ] Am Dent Assoc. 2000 Aug;131(8):1168-74.

Lynch CD, McConnell R]. The cracked tooth syndrome. ] Can Dent Assoc. 2002 Sep;68(8):470-5.

Kahler W. The cracked tooth conundrum: terminology, classification, diagnosis, and management. Am | Dent. 2008
Oct;21(5):275-82.

Brynjulfsen A, Fristad |, Grevstad T, Hals-Kvinnsland I. Incompletely fractured teeth associated with diffuse longstanding
orofacial pain: diagnosis and treatment outcome. Int Endod J. 2002 May;35(5):461-6.

Ritchey B, Mendenhall R, Orban B. Pulpitis resulting from incomplete tooth fracture. Oral Surg Oral Med Oral Pathol.
1957 Jun;10(6):665-70.

Berman LH, Hargreaves KM. Cohen's Pathways of the Pulp-E-Book. Elsevier Health Sciences; 2020 Sep 8.

Abbott P, Leow N. Predictable management of cracked teeth with reversible pulpitis. Aust Dent J. 2009 Dec;54(4):306-
I5.

Kim JM, Kang SR, Yi W]. Automatic detection of tooth cracks in optical coherence tomography images. | Periodontal
Implant Sci. 2017 Feb;47(1):41-50.

Summarizing the applications and limitations of Cone Beam Computed Tomography — A review. European Journal of
Molecular & Clinical Medicine, 2020; 7(5): 1261-1265.

Kang SH, Kim BS, Kim Y. Cracked Teeth: Distribution, Characteristics, and Survival after Root Canal Treatment. |
Endod. 2016 Apr;42(4):557-62.

Lee SH, Lee JJ, Chung HJ, Park JT, Kim H). Dental optical coherence tomography: new potential diagnostic system for
cracked-tooth syndrome. Surg Radiol Anat. 2016 Jan;38(1):49-54.

Wright HM Jr, Loushine R], Weller RN, Kimbrough WF, Waller |, Pashley DH. Identification of resected root-end
dentinal cracks: a comparative study of transillumination and dyes. | Endod. 2004 Oct;30(10):712-5.

Torabinejad M, Fouad A, Shabahang S. Endodontics e-book: Principles and practice. Elsevier Health Sciences; 2020 Jun
25.

Mathew S, Thangavel B, Mathew CA, Kailasam S, Kumaravadivel K, Das A. Diagnosis of cracked tooth syndrome.
Journal of pharmacy & bioallied sciences. 2012 Aug;4(Suppl2): S242.

Rosenberg PA. Endodontic pain. Endodontic topics. 2014 May;30(1):75-98.

Rotstein I, Ingle ]I, editors. Ingle's endodontics. PMPH USA; 2019 Jun .

16



32.

33.

34.

35.

International journal of Life Sciences and Pharma Research, ISSN 2250-048

Banerji S, Mehta SB, Millar BJ. Cracked tooth syndrome. Part |: aetiology and diagnosis. Br Dent J. 2010 May
22;208(10):459-63.

Saatwika L, Prakash V, Malarvizhi D, Subbiya A. A Review on Cracked Tooth Syndrome. Indian Journal of Forensic
Medicine & Toxicology. 2020 Oct 1;14(4): 1119-1122.

Geurtsen W, Schwarze T, Giinay H. Diagnosis, therapy, and prevention of the cracked tooth syndrome. Quintessence
Int. 2003 Jun;34(6):409-17.

Leong DJX, de Souza NN, Sultana R, Yap AU. Outcomes of endodontically treated cracked teeth: a systematic review
and meta-analysis. Clin Oral Investig. 2020 Jan;24(1):465-473.

17



