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ABSTRACT:

Pressure from teeth grinding. Fillings as large as these undermine the tooth 's integrity. Chewing
and biting hard foods, like ice, or hard candies, blows to the mouth might happen with a car
accident, sporting injury, fall, or even a first fight Leads to fractured teeth. A thorough literature
search was performed using the database likePubmed, Google scholar, BioRxiv, MESH,
Cochran database using the keywords ‘Assessment; Fracture; Teeth/Tooth; Treatment planning;
Outcomes > with no date and year restrictions. The language is restricted to English. 16 articles
with similar data have been found which were analysed and have been included in this study.
The recent articles discussed in this study help us in gaining further knowledge about assessment
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of the outcomes of cracked teeth and also to gain knowledge about the various types of tooth
fracture and treatment plannings. In conclusion, cracked teeth are an underlying symptom of
poor facial and growth development. Whilst it is often assumed that facial development and
cracked teeth are purely genetically determined, modern environmental influences have a role to

play.
Keywords: Assessment; Fracture; Teeth/Tooth; Treatment planning; Outcomes Development.

INTRODUCTION:

Pressure given during teeth grinding, large fillings as these undermine the tooth 's integrity can
cause cracks in tooth (Kim et al., 2013). Chewing and biting hard food items like ice and hard
candies also cause fractures. blows to the mouth might happen with a car accident, sporting
injury, fall, or even a first fight Leads to fractured teeth. Dentists see tooth fractures day to day in
their daily routine(Abbott and Leow, 2009). The severity and outcomes of a fracture ranges from
minor which does not need any treatment to severe, resulting in root canal therapy (RCT), or
even tooth loss. Cracked tooth syndrome (CTS), most common and often presents a diagnostic
difficulties to the dentist and a painful, frustrating event to the patient. Cracked tooth syndrome
is a term applied to a presumptive diagnosis of incomplete tooth fracture that typically presents
with consistent symptoms of pain to biting and temperature stimuli, especially frozen or cold
food items (Marquis et al., 2006). Unfortunately, the tooth may already be destined for RCT or
extraction by the time the incomplete tooth fracture becomes symptomatic. Since the results for
teeth with an incomplete tooth fracture may be so severe, resulting in the need for significant
reconstruction, RCT, or extraction, the creation of a crack presents a major problem for patients
and dentists (Kang, Kim and Kim, 2016). There is a current need for a set of recommendations
on how to avoid, diagnose and treat cracks in teeth based on evidence. The main purpose of this
paper was to analyse the literature to assess the evidence of risk factors for broken teeth and their
prevention, diagnosis and treatment (Jose, P. and Subbaiyan, 2020). A thorough literature search
was performed using the database likePubmed, Google scholar, BioRxiv, MESH, Cochran
database using the keywords ‘Assessment; Fracture; Teeth/Tooth; Treatment planning;
Outcomes > with no date and year restrictions. The language is restricted to English. 16 articles
with similar data have been found which were analysedand have been included in this study.

Our team has rich experience in research and we have collaborated with numerous authors
over various topics in the past decade (Arigaet al., 2018; Basha, Ganapathy and Venugopalan,
2018; Hannah et al., 2018; Hussainyet al., 2018; Jeevanandan and Govindaraju, 2018; Kannan
and Venugopalan, 2018; Kumar and Antony, 2018; Menon et al., 2018; M. P. Manohar and
Sharma, 2018; Nandakumar and Nasim, 2018; Nandhini, Babu and Mohanraj, 2018; Ravinthar
and Jayalakshmi, 2018a; Seppanet al., 2018; Teja, Ramesh and Priya, 2018; Duraisamyet al.,
2019; Gheena and Ezhilarasan, 2019; Hema Shree et al., 2019; Rajakeerthi and Ms, 2019;
Rajendran et al., 2019a; Sekaret al., 2019; Sharma et al., 2019; Siddique et al., 2019a; Janani,
Palanivelu and Sandhya, 2020a; Johnson et al., 2020; Jose, Ajitha and Subbaiyan, 2020).
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Cracked teeth/tooth:

In 1964, Cameron coined the word "cracked tooth syndrome™ and identified it as an incomplete
fracture of a critical posterior tooth that may or may not involve pulp. While a crack is often
repaired, a cracked tooth will never be one hundred pc healed, unlike a broken bone (Olivieriet
al., 2020). However, timely care provides the easiest chance of saving your tooth and avoiding
infection and further damage, and even after treatment your mouth might also be sore, the pain
may subside within a few days (Janani, Palanivelu and Sandhya, 2020b).

Etiology of teeth fracture:

Many different factors can cause changes in the structural strength of the teeth, including the
structural design of cavity preparations (Kansalet al., 2014). Large mesio occlusal-distal (MOD)
preparations are often an example of this which can jeopardise the integrity of the tooth by
reducing the amount of remaining sound tooth structure, particularly when the tooth is exposed
to excessive occlusal stress (Kumar and Delphine Priscilla Antony, 2018). The excessive depth
of a MOD cavity preparation, together with lateral masticatory forces, produces internal shear
and tensile stresses that invite complete or incomplete vertical root fracture (Ramesh, Teja and
Priya, 2018). The risk of fracturing increases when a tooth is handled with reconstruction
because of the reduced support strength of the tooth (Ravinthar and Jayalakshmi, 2018b). The
further repaired surfaces, and/or the larger the isthmus, the greater the possibility of cuspal
fracture. With current restorations, Bader and colleagues (2004) researched risk factors for tooth
fracture and demonstrated increased RVP as a strong risk factor for full cusp fracture (relative
volume proportion-size of restoration, i.e. a measure that accounts for restoration depth and area
relative to tooth size). Coronal fractures have all been associated with parafunctional force
trauma, excursive intervention, injury to the face or jaw, procedures such as regeneration,
thermal expansion, and contraction of repair tissue. The chance of a crack being present is also
increased by combinations of factors such as interference combined with reconstruction. Medical
observation indicates that among bruxers, broken cusps and fractured teeth occur more often than
among non-bruxers (Krell and Caplan, 2018). The role of occlusion is often cited in developing
CTS and coronary fracture (Noor, S Syed Shihaab and Pradeep, 2016). The wedging effect of
the cusp-fossa relationship has been due to a key variable in cuspal fractures. Recent research
with current social implications have shown that oral piercings can cause tooth fractures (Teja
and Ramesh, 2019).

Diagnosis of cracked teeth:

In the literature, CTS has been described as a difficult diagnostic and treatment issue (Nasim et
al., 2018). In the past, the diagnosis of CTS was based solely on the symptoms of the tooth:
localised chewing or biting pain, unexplained cold aversion, and pressure-releasing pain
(Rajendran et al., 2019b). The diagnosis of CTS can be confirmed, in addition to the
symptomatology identified by the patient, through a succession of procedures or tests conducted
by the clinician. Vision enhancers, symptom reproducers, and radiographs are the most widely
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used devices for diagnosing CTS (Moore et al., 2016). Fiber optic light transillumination and the
use of magnification can help in the visualisation of a crack. The tooth must be clean, because
the light is put directly on the tooth. Under these conditions, a crack that penetrates the dentin of
the tooth will cause a disturbance of light transmission. To further assist in the crack depiction,
several writers recommend removing current restorations and stains until the tooth is found. Pulp
percussion, biting, and thermal testing are used to replicate the patient's symptoms (R,
Rajakeerthi and Ms, 2019).

A small rubber disc, burlew wheel, or plastic wedge is positioned over each occlusal cusp to
perform the bite test. The pain of the patient is measured at closure and opening, with pain at
release normally suggesting a broken tooth (Yang et al., 2017). Radiographs can help to
determine the pulpal and periodontal health of the tooth, but a crack on a radiograph is seldom
seen. In the simulated tooth structure, ultrasound is also capable of imaging cracks and may be
an important diagnostic aid in the future. The literature explains all of these diagnostic
procedures, but none of them are examined during a standardised clinical examination. Thus,
CTS remains difficult to diagnose and a source of irritation for both the dentist and the patient.

Hairline cracks:

A tooth fracture in the hairline can be a slight crack within the tooth (Nasim and Nandakumar,
2018). It's currently a common disorder in developed nations and one of the leading causes of
tooth loss. Some of the various types of cracks that can occur on your teeth are as follows.
Chewing will cause movement of the bits as the outer hard tissues of the tooth are cracked, and
the pulp can then become irritated. To the degree that it will not repair itself the pulp will
gradually weaken. The tooth can not only hurt while chewing, it can also become vulnerable to
high temperatures(Wu, Lew and Chen, 2019).

Enamel rebuilding:

If the enamel is damaged, it cannot be returned (Nasim and Nandakumar, 2018). Weakened
enamel, however, is often restored by improving its mineral content to a degree. While
toothpastes and mouthwashes can never "reconstruct™ teeth, they contribute to the current phase
of remineralization (Han, Lee and Choi, 2018).

Types of tooth fracture:

Five forms of cracks in teeth were identified by the American Association of Endodontics
(Ramanathan and Solete, 2015). While it is important as a clinician to be familiar with all forms
of crack as a diagnostic aid, it is also difficult to distinguish clinically between the various types
of cracks. That of a craze line is the first and most benign fracture. Craze lines are fractures that
are visible and contain only enamel. However it is not always possible to guarantee that a visible
fracture is restricted to enamel (Olivieriet al., 2020).

The broken cusp originates in the crown of the tooth, spreads into dentin, and ends in the cervical
area of the fracture. Typically, they are associated with extensive restorations that cause
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unsupported cusp enamel. The AAE describes a cracked tooth as a crack that without separating
the two segments, apically spreads from the occlusal tooth surface (Siddique et al., 2019b). A
split tooth is a crack that usually extends along both marginal ridges in a mesiodistal direction,
separating the tooth into two distinct sections. Vertical root fractures occur in the root and are
usually complete, but they may be incomplete (Hilton et al., 2013). For all classification
schemes, a common issue is that they do not relate the descriptions to the clinical effects or
treatment recommendations.

The fracture of the tooth was characterised by Silvestri and Singh (1978) into two main
categories: fully fractured teeth and partial broken teeth. The full fracture was then subdivided
into complete fractures that were obliquely directed and vertically directed. The authors
proposed that as a result of extensive reconstruction that undermines a cusp, the full oblique
fracture occurs more often. Under the powers of mastication or parafunctional action, the
weakened cusp is then entirely sheared off. A vertically induced complete fracture is clinically
characterised as two separate mobile segments of the tooth and root with regard to each other
(M. Manohar and Sharma, 2018). Incomplete tooth fractures were also partitioned into two
categories: oblique and vertical. An oblique crack originates in enamel on the occlusal surface,
contains one or more cusps, moves in an oblique direction under cusps to dentin, and ends in
enamel or cement gingivally. There is no full tooth shaving section. Incomplete vertical fractures
begin in the enamel and spread to dentin, and spread to the heart in some cases (Gheret al.,
1987). Without complete segment separation, the crack may run in a mesiodistal direction over
one or both of the marginal ridges or buccolingually among the cusps.

A more detailed system for the category was developed by Talim and Gohil (1974):

Class I. Enamel fracture: Horizontal or oblique, Vertical, Full, Incomplete.

Class II. Enamel and dentin fracture not involving pulp: Horizontal or oblique, Vertical,
Complete, Incomplete.

Class Il1l. Enamel and dentine fractures involving pulp: Horizontal, Vertical, Complete,
Incomplete.

Class IV. Roots fracture: Vertical or oblique, presence of pulp, exclusion of pulp, lateral, third
cervical, third middle and third apical (Bader, Shugars and Roberson, 1996).

Table 1. Crack types

CRACK TYPES DIAGNOSIS TREATMENT PLANNING
Craze Lines Can be differentiated from | No treatment is needed
other fractures by
transillumination
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Fractured Cusp Dental dye Removal of fractured cusp
and restored with direct or
cuspal reinforced restoration

Cracked tooth Probing gums looking for | Rinse with warm water,Anti
inflammation inflammatory medicines to
subside the pain.

Split tooth Pain felt biting and release of | Replacement of the split part
biting pressure given of the tooth

Vertical Root fracture CBCT or Periapical | Extraction of tooth or
radiograph Endodontics surgery

Incompletely cracked teeth:

CTS is when, tooth has cracked incompletely but no part of the tooth has broken off yet. It is
sometimes referred to as a greenstick fracture. The signs are very complex which makes
diagnosis a notoriously difficult condition (Gutmann, 1992).

Treatment planning:

Our institution is passionate about high quality evidence based research and has excelled in
various fields ( (Pc, Marimuthu and Devadoss, 2018; Ramesh et al., 2018;
VijayashreePriyadharsini, SmilineGirija and Paramasivam, 2018; Ezhilarasan, Apoorva and
Ashok Vardhan, 2019; Ramaduraiet al., 2019; Sridharan et al., 2019; VijayashreePriyadharsini,
2019; Chandrasekar et al., 2020; Mathew et al., 2020; R et al., 2020; Samuel, 2021)

Any type of restoration of protective cuspal coverage is included in traditional CTS treatments
mentioned in the literature. The basic treatment technique proposed is to remove any previous
restoration, evaluate the health of the pulp and the residual structure of the coronal tooth, and
restore it with a full crown if indicated (Cameron, 1964). Until placement with the crown, any
tooth with permanent pulpitis or necrotic pulp should have an RCT. Along with the Endo
activator for canal irrigation, the endodontic needle was used to relieve pain (Ramamoorthi,
Nivedhitha and Divyanand, 2015). Cast gold partial or complete tooth covering, fused porcelain
to full metal coverage, and full porcelain coverage were used. Some authors suggest removing
the existing restoration, adding a sedative filling (e.g. IRM, restorative material for zinc oxide
eugenol), and cementing a stabilising orthodontic band. A repair and complete restoration of the
coverage will be applied once symptoms have been healed and the tooth has been found
restorable. In comparison to a full restoration of the crown, more conventional bonded
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restorations have also been suggested to treat symptomatic damaged teeth (Silvestri and Singh,
1978). In-vitro load checks cover most of the tooth fracture studies. Teeth are prepared and
repaired with different materials, or are not repaired, and are subject to mechanical loading prior
to tooth fractures. There are also situations where extraction is the only option for treatment
(Talim and Gohil, 1974). In such instances, the crack splits the tooth into two. Usually,
extraction is the only solution that involves furcation when the crack is complete, deep to the
bone, and when the pieces move (Eakleet al., 1986).

CONCLUSION:

This review reports that cracks in teeth are standard clinical findings. Incidence studies found
that mandibular molars were the most likely to have a fracture, and this occurrence was almost
twice as high as that in maxillary molars, the next most commonly fractured teeth And Cracked
tooth risk factors are multifactorial and can be separated into two general categories: natural
causes (i.e. tooth form, age, wear patterns) (i.e. tooth preparation).
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