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ABSTRACT 

Traumatic Dental Injuries Are Impact Injuries That Occur Due To External Factors. It Is Frequent And Unavoidable. 

These Injuries Are More Common In Younger Age Groups, Particularly In Children And Adolescence. Males Are 

More Prone To These Dental Injuries Than Females. Anterior Teeth Are The Most Affected. Few Of The 

Complications Of These Injuries Include: Pulp Necrosis, Infection, Internal Resorption, Apical Periodontitis, 

Disturbances In Root Development, Etc. Pulp Vitality Tests Are Done To Examine The Presence Of Blood Flow. 

Treatments For Traumatic Dental Injuries Depend On The Severity Of The Injury. Re-Implantation Of The Tooth, 

Restoration Of The Fractured Tooth, Root Canal Treatment, Crowns, Extractions, Etc. The Aim Of This Study Is To 

Assess The Association Between Traumatic Dental Injuries That Lead To Root Canal Treatments And Gender. A 

Retrospective Study Was Done In An Institutional Setting. A Sample Size 872 Was Taken Into Consideration. All 

Patients Who Underwent Root Canal Treatment In The Time Frame Of June 2019 – April 2020. Only Anterior Teeth 

That Underwent Trauma And Required RCT Were Taken Into Account. The Patients Detailed Case Sheets Were 

Evaluated. Collected Data Was Imported Into SPSS Software For Data Analysis.  The Total Number Of Patients 

Involved In The Study Was 289, Out Of Which 76.4% (220 Patients) Were Males And 23.6% Were Females. Ellis 

Type II And Type III Fractures Were Taken Into Account. 13.9% (40 Patients) Were Diagnosed With Ellis Type II 

Fracture And 86.1% (248 Patients) Were Diagnosed With Type III Fractures. Majority Of The Patients (96.5% - 278 

Patients) Had Undergone RCT As Their Treatment And The Remaining 3.5% Had LCR Restorations Done. A Cross 

Analysis Between Age And Ellis Fracture Was Done. Majority Of The Patients Were Prone To Getting A Dental 

Injury In The Age Group Of 21-40, For Both Type II And Type III Fractures. (P Value< 0.05= Significant) The Cross 

Analysis Between Gender And Ellis Fracture Showed That Male Patients Were Higher In Number For Both Type II 

(23 Patients) And Type III (197 Patients). (P Value < 0.05= Significant). Young Males Are More Prone To Traumatic 

Dental Injuries As Compared To Females. There Were Higher Chances Of The Injury Leading To A Root Canal 

Treatment In Both Type II And III Ellis Fractures. 

Keywords: Fracture, Injury, Root Canal, Trauma, Vitality 

 

 INTRODUCTION 

The Importance Of An Anterior Tooth Is Realized Only When The Smile Is Compromised Due To Its Damage. The 

Greatest Feature Of An Individual Is Considered As The Smile, The Lack Of Which Has Been Found To Affect Both 

Self-Esteem And Social Relationships[1]. Dental Trauma Is An Irreversible Pathology That After Its Occurrence Is 
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Characterized By Lifelong Debilitating Effects. Anterior Dental Trauma Is A Common Injury Pattern Of The 

Dentoalveolar System[2]. 

A Dental Traumatic Injury Can Occur At Practically Any Stage Of Life. The More Prone Age Group Would Be 

Children And Adolescence Due To Their Higher Range Of Activity[1,2]. Traumatic Injuries Do Not Just Pose A 

Health Risk, But Is Also A Great Social Problem. It Can Affect Behavior And Day – To Day Activities. Generally, 

The Issue Is Localized To A Single Tooth, But In Severe Trauma, May Involve Multiple Teeth. 

The Leading Causes Of Anterior Dental Injuries Are In Children. At A Toddler Stage, Due To Lack Of Balance, Falls 

Are Quite Common And Could Lead To Fractures, A Higher Incidence Rate Is For Children Of School Going Age, 

Due To Sporting Activities. Other Causes Would Include Road Traffic Accidents, Physical Fights, Sports Injuries, 

Trauma, Etc[3]. Male Individuals Are More Prone To Dental Injuries As Compared To Females. There Are Many 

Studies That Prove The Fact That Men Are More Prone, Due To Higher Rates Of Activity Compared To Females. 

There Are Various Types Of Dental Injuries. Its Immediate Evaluation, Proper Treatment And Management Of The 

Dentition Can Result In Saving And Restoring The Tooth Structure[4]. Uncomplicated Crown Fractures Are Common 

In The Permanent Dentition. It Is One Of The Most Common Types Of Dental Injuries. Subluxation Injuries Are 

Mostly Seen To Affect Primary Dentition And Are Also Quite High In Incidence. Displacement And Avulsion Are 

Quite Rare In Incidence. These Injuries Can All Be Categorized Into: Injuries To The Hard Tissues And Pulp, Injuries 

To The Hard Tissues, Pulp And Alveolar Bone Process, Injuries To The Periodontal Tissues. Each Injury Has Its Own 

Prognosis And Treatment. All Are Best If Treated At The Earliest. Majority  Of The Dental Trauma, In Both Primary 

And Permanent Dentition Involves The Anterior Teeth, And The Most Affected Are The Maxillary Central And 

Lateral Incisors[5]. A Complication During Treatment Of Traumatised Teeth Could Be Calcific Metamorphosis 

Which Would Make It Difficult To Access The Root Canals In Order To Treat The Tooth[6]. 

A Multidisciplinary Approach Is Always Best  When Treating Any Dental Issues. The Treatment Should Only Be 

Decided After A Thorough Clinical Examination, And History Of Trauma. Mobility, Pain On Percussion, Non 

Vitality, Etc Decrease The Long Term Prognosis Of The Tooth. The Goal Of Treatment Is To Return The Teeth To 

Optimum Function And Esthetics[7]. Treatment Concepts Include: Acute Treatment (That Is Treated Immediately- 

Avulsions, Fractures, Extrusions, Etc), Subacute Treatment (Treatment Within 24 Hours) And Delayed Treatment 

(Crown Fractures Without Pulpal Exposure). The Treatment For An Uncomplicated Tooth Fracture Would Be A 

Restoration In Most Cases. Complicated Tooth Fractures Would Likely Involve The Pulp And As A Result An RCT 

Must Be Done, Crown-Root Fractures Would Have Treatment Options Depending On The Level Of The Fracture. 

RCT Is An Option As Well. In Case Of Avulsed Teeth, It Is Always Best To Store The Tooth In Mediums Such As 

Milk, Propolis, Coconut Water, Green Tea Extract, Egg White, Green Tea Extract, Aloe Vera Gel, Pomegranate Juice, 

Salvia, While Planning The Course Of Treatment. [8,9] Esthetics And Function Should Be Kept In Mind During 

Treating Any Dental Problem. Materials Such As RMGIC Are Considered More Superior In Terms Of Marginal 

Adaptation And Esthetics [10,11]. With New Techniques Such As The Occlusal Stamp Method For Composite 

Restorations, It Has Been Easier And More Esthetic To Restore The Tooth. [12]. Tooth Coloured Restorations Have 

Also Played A Major Role In Providing Optimal Esthetics For The Patient's Anterior Tooth [13]. The Use Of Amalgam 

As A Restorative Material Has Declined Over The Ages As They Have Many Drawbacks[12,14][15]. The Minute 

Fractures Can Be Treated With Veneers And Crowns[16]. Hypersensitivity Will Be A Very Common Complaint That 

Is Reported During Followup Visits. They Can Be Prescribed Desensitizing Chemical Agents To Reduce The 

Sensitivity. 

All Traumatized Teeth Must Be Monitored Regularly For Pulpal Necrosis. Remineralising Pastes Can Be Prescribed 

In Order To Make Sure That No Secondary Caries Occur Post Treatment[10]. The Vitality Of The Tooth Must Be 

Checked. This Can Further Help With Treatment Planning. Various Methods Of Testing Would Include: Test Cavity, 

Percussion, Heat Test, Cold Test, Anesthetic Test, Occlusal Pressure Test, Electric Pulp Test, Etc[17]. Thorough 

Knowledge Regarding The Various Aspects Of A Treatment Is Required To Provide Patients With The Best Possible 

Service[18]. Previously Our Team Has A Rich Experience In Working On Various Research Projects Across Multiple 

Disciplines The      [19–21][22–33] 

The Aim Of This Study Was To Deduce The Gender Predilection Of Traumatic Injuries And The Incidence Of Root 

Canal Treatment Due To The Same. 

 

MATERIALS AND METHODS 

A Retrospective Study Was Conducted In An Institutional Setting. The Ethical Clearance Was Received From The 

Institution's Ethical Committee (Ethical Approval Number- SDC/ SIHEC/ 2020/ DIASDATA/ 0619-0320). The Study 

Involved All The Patients Who Had Undergone Root Canal Treatment Due To Dental Trauma. 

 Selection Of Subjects 
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872 Patients Who Had Undergone RCT Due To Dental Trauma Were Considered For This Study. The Time Period 

Of Choice Was From June 2019 To April 2020. There Were Three Reviewers Involved In This Study. All Available 

Data Was Collected And Sorted. 

 

 Data Collection 

The Detailed Case Sheets Of The Patients Were Analysed Using Parameters Such As Age, Gender, Ellis Fracture And 

Treatment Were Considered For This Study. Cross Verification Of The Data Was Done By The Second Reviewer, To 

Avoid Any Missing Or Repetitive Data. The Data Was Manually Retrieved And Tabulated In Excel, And Sorted. 

  

Inclusion Criteria 

All Patients With Dental Trauma In Their Anterior Teeth, Who Had Undergone RCT Were Considered For This 

Study. All Age Groups Were Considered. 

 

 Exclusion Criteria 

Patients With Incomplete Records Were Removed From The Study. Repetitive Entries Were Also Excluded. 

 

 Statistical Analysis 

The Tabulated Data Was Analysed Using SPS Software (IBM SPSS Statistics 26.0). The Method Of Analysis That 

Was Used Was “Chi Square Test”. The Analysis Was Done Between: 

·         Age And Ellis Fracture 

·         Ellis Fracture And Treatment 

·         Gender And Ellis Fracture 

  

RESULTS 

The Present Study Was Done To Deduce The Gender Predilection Of Traumatic Injuries And The Incidence Of Root 

Canal Treatment Due To The Same. 

 

 Age, Gender Ellis Fracture And Treatment Distribution In The Study: 

The Total Number Of Patients That Were Included In The Study Was 287. The Patients Were Categorized Into Groups 

Depending On Their Age And The 4 Age Groups Were: 8-20 Years, 21-40 Years, 41-60 Years, 61-69 Years. The 

Highest Numbers Of Patients Were In Between The Age Of 21-40 Years (155 Patients). The Age Group Least Likely 

To Experience Dental Trauma Was Seen To Be Within 61-69 Years (3 Patients). The Graphical Representations Of 

These Results Are Seen In Figure 1. 

More Number Of Male Patients Were Seen To Have Fractures On Their Anterior Teeth Than Females. 76.4% Of The 

Patients Were Male Patients And The Remaining 23.6% Were Females. These Frequencies Are Illustracted In Figure 

2. 

Type II And Type III Ellis Fractures Were Taken Into Consideration For This Study. 86.1% Of The Cases That Were 

Recorded Had Type III Ellis Fracture And The Remaining 13.9% Were Diagnosed With Type II Ellis Fracture. These 

Results Are Seen In Figure 3 

The Number Of Patients Who Underwent RCT For Their Fractured Tooth Was About 278 (96.5%) And The 

Remaining 3.5% Involved Patients Who Had Multiple Fractures And Restorations Were Also Done On Them. This 

Is Seen In Figure 4 

  

Analysis Between Age And Ellis Fracture: 

The Cross Analysis Between Age And Ellis Fracture Showed That 21-40 Years Of Age Were More Prone To Dental 

Fractures. 24 Patients Were Diagnosed With Type II And 131 Patients With Type III Fractures. Age 61-69 Were Least 

Prone And They Only Had 3 Patients Who Were Diagnosed With Type III Ellis Fracture. The Data Is Illustrated In 

Figure 5 (P Value< 0.05= Significant) 

 

Analysis Between Ellis Fracture And Treatment: 

Table 6 And 7 Show The Data From The Cross Analysis Between Ellis Fracture And Treatment. All The Patients 

Diagnosed With Type III Ellis Fracture And Underwent RCT (248 Patients). The Patients Diagnosed With Type II 

Fracture, 10 Patients Had Also Undergone LCR Restoration, And 30 Patients Had Undergone RCT. (P Values < 0.05). 

The Data Is Illustrated In Figure 6. 
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Analysis Between Gender And Ellis Fracture: 

The Cross Analysis Between Gender And Ellis Fracture Showed That Male Patients Were More In Number When 

Compared To Females To Have A Fracture On Their Anterior Teeth. In Both Males And Females, Type II Fractures 

Were More Common (Males= 197, Females= 51). (P Value<0.05) The Data Is Graphically Represented In Figure 7. 

  

DISCUSSION 

Teeth Are An Important Part Of An Individual’s Life. When An Anterior Tooth Is Damaged Due To Trauma, It Is 

Best To Assess And Treat It As Soon As Possible So The Patients Day- To- Day Activities Are Not Compromised[34]. 

The Present Study Investigates Various Trends In Fractured Teeth. The Study Focused On Maxillary Anterior Teeth 

As They Were The Most Commonly Affected. The Parameters Assessed In The Study Included: Age, Gender, Ellis 

Fracture And Treatment. Another Area Of Focus Was On Cases That Had Undergone RCT Due To Non-Vitality Or 

Pulpal Exposure. 

It Is A Known Fact That Younger Age Groups Are More Active As Compared To Older Age Groups. The Present 

Study States That 21-40 Years And 8-20 Years Of Age Had A Higher Rate Of Incidence Of Traumatic Dental Injuries 

As Compared To Age Groups Of 41-60 Years And 61-69 Years. This Finding Corroborates With Previous Research 

Conducted By Mithra Nidharsh Et Al (2015)[35]. Her Study Stated That There Was An Increased Prevalence Of 

Cases Of Anterior Tooth Fracture In The Age Group Of 15-30 Years. Another Study By M C Patel Et Al (2012)[36] 

Stated That Anterior Tooth Fractures Were More Common In Younger Age Groups Such As School Going Children. 

In The Present Study, It Is Seen That Males Are More Prone To Being Diagnosed With A Traumatic Injury Than 

Females. 76.4% Of The Patients In The Study Were Males. It Is A Known Fact That After Infancy And Before Old 

Age, Males Engage Themselves In More Risk Taking Events That May Lead To Injuries Later[37]. A Study By 

Shabin S Et Al (2015)[35,38] Stated That Males Are More Prone To Having Fractured Anterior Teeth Compared To 

Females. Her Study Showed 56.8% Of The Individuals That Participated In The Study To Be Males. Males Have A 

Higher Chance Of Getting Exposed To Occupational Accidents, Road Traffic Accidents, Sports Injuries, Violence, 

Etc That Could Lead To Tooth Fracture. Dental Traumas Such As Vertical Root Fractures Were More Common In 

Females Than In Males In Some Studies [39,40].  

The Severity Of The Dental Fracture Would Depend On The Severity Of The Impact. The Exposure Of The Pulp 

Would Be A Complicated Fracture And Would Lead To A Lengthier Treatment Time. In The Present Study, The 

Majority Of The Patients Were Diagnosed With Type III Ellis Fracture. 86.1% Of The Patients Who Were Undergoing 

RCT Were Diagnosed With Type III Ellis Fracture. A Study By Nikita Goyal Et Al[41] Stated That The Prevalence 

Of Type III Ellis Fractures Were Comparatively Lesser Than That Of Type II Ellis Fractures. Only 13.2% Of The 

Cases In The Study Were Diagnosed With Type III Ellis Fracture. The Overall Outcome Of The Study Had Stated 

That Type I Ellis Fracture Was The Most Common. Another Study That Also Opposes The Present Study Was That 

Done By Andersson Et Al (2010)[42]. In This Study, Ellis Type II Fractures Were More Common Compared To Type 

I And III. 

The Ideal Treatment Choice For A Complicated Tooth Fracture Is A Root Canal Treatment, In The Present, Majority 

Of The Patients Had Undergone Rcts And Out Of That There Were 10 Patients Who Also Had LCR Treatments Done 

For Other Teeth. Post Operative Pain Can Be Considered A Complication In Any Dental Treatment. As A Result, In 

Many Cases,, In Order To Reduce Post Operative Pain, Endo Activators Are Advised To Be Used While Irrigating In 

Order To Provide The Patient With A Comfortable Treatment[43]. For Better Results During Treatment It Is Advised 

To Use A Standard Rotary File Such As Protaper Universal And Protaper Next As It Causes Higher Thinning Of Root 

Dentin Of The Root [44] With Proper Irrigation That Is Vital For Any Root Canal Treatment For Efficient Dissolution 

Of Organic And Inorganic Tissues [8],[45]. Pain Can Be Controlled During Treatment By Administering Local 

Anesthesia, And Post Treatment With Analgesics[46].  

As We Can See In Figure 5, Dental Trauma Is More Common In The Younger Age Groups.  Out Of The Fractures, 

Type III Ellis Fractures Are More Common For Undergoing RCT. These Fractures Would Involve The Pulp And 

Would Require RCT In Order To Prevent Further Damage. Many Cases Have Been Reported Regarding Complicated 

Tooth Fractures And Its Treatments With Younger Age Groups. A Case Report By Francisco Ojeda Et Al (2013)[47], 

Reported That A Multidisciplinary Approach To Treating A Child Who Was Diagnosed With A Complicated Tooth 

Fracture. 

In Case Of Type II Ellis Fracture, Cross Checking The Tooth’s Diagnosis Both Radiographically And Also With A 

Vitality Test Is Of Importance. Type II Fractures, If Normal, Can Be Treated With Restorative Treatments. When The 

Tooth Is Tested As Non-Vital, The Treatment Option Would Be To Do An RCT. Akash Krishna Et Al (2012)[47,48] 

Has Reported Many Cases With Complicated Crown Fracture In Adolescents. He Had Enforced The Rule Of 

Conserving The Remaining Tooth Structures. Case Reports Of Reattachment Procedures Were Discussed. Treatments 
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Such As Fiber Post Followed By Permanent Restoration [49], Ceramic/ Porcera All Ceramic Crowns [50], Etc Are 

All Treatment Options As An Adjunct To Root Canal Treatment. 

As Said Before, Males Are More Prone To Dental Fractures As Compared To Females. Figure 7 Shows The Difference 

Between Male And Female Patients When Comparing Their Diagnosis. Males Have More Prevalence For Both Type 

II And Type III Ellis Fractures. Elisa B Et Al (2000)[51], Stated That Males Experience Significantly More Trauma 

To Their Permanent Dentition Than Females. Two Australian Studies Martin Et Al[39], Also Stated The Same. The 

Male: Female Ratio For The Prevalence Of Dental Trauma Was Seen To Be 2.6:1. This, As Discussed Before, Could 

Be Due To More Numbers Of Males Participating In Sports Activities And Violent Behavior.Our Institution Is 

Passionate About High Quality Evidence Based  Research And Has Excelled In Various Fields ( [52–62]. 

 

Study Limitations 

This Study Cannot Be Generalized To A Wider Population Due To Its Small Sample Size. It Focuses On One Locality. 

It Cannot Truly Compare The Incidence Rate Of Different Types Of Ellis Fractures Or Its Treatment As We Only 

Focused On Patients Undergoing RCT 

 

Future Scope 

Can Approach The Etiology Of The Traumatic Injury. We Can Increase The Area Of Study And Involve People Of 

Different Ethnicities. More Than One Treatment Can Be Focused On 

 

CONCLUSION 

Within The Limits Of The Study, We Can State That Traumatic Dental Fractures Occur More In Younger Patients. 

Male Individuals Are More Prone To The Damage Due To Their Nature. Type III Ellis Fractures Were More 

Commonly Diagnosed And RCT Was The Ideal Choice For Treatment. 
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Figure 1: Bar Chart Shows The Age Distribution In The Study. X-Axis Represents The Different Age Groups; Y-Axis 

Represents The Number Of Patients. Violet Colour Represents The Number Of Patients Within The Age Groups Of 

8- 20 Yrs (34.03%), Light Blue Represents The Number Of Patients Within The Age Groups Of 21-40 Yrs (53.82%), 

Light Green Colour Represents The Number Of Patients In The Age Group Of 41-60 Yrs (11.11%), Beige Colour 

Represents The Number Of Patients In The Age Groups Of 61- 69yrs (1.04%). From The Graph, It Can Be Inferred 

That The Majority Of The Patients Were Within The Age Group Of 21-40 Years. 

 

 
Figure 2: This Pie Chart Shows The Gender Distribution In The Study. Dark Green Colour Denotes The Number Of 

Males In The Study (76.39%) Which Is The Majority. Red Colour Denotes The Number Of Females In The Study 

(23.61%) 
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Figure 3: This Pie Chart Shows Ellis Fracture (Type II And III) Distribution In The Study. Purple Colour Denotes 

Type II Ellis Fracture (13.89%) And Dark Blue Colour Denotes Type III Ellis Fracture (86.11%). 

 

 
Figure 4: This Pie Chart Shows Treatment Distribution In The Study. Orange Colour Represents The Number Of 

Patients Who Underwent RCT (96.53%) And Dark Pink Colour Represents The Number Of Patients Who Underwent 

LCR Restorations (3.47%) 

 

 

 

 

 

 



Reshma Harikrishnan, Dr. Manish Ranjan, Dr. Balaji Ganesh. S 

 

 

1877 

 

 

 
Figure 5: Bar Chart Represents The Association Between Age And Ellis Fracture. X-Axis Represents The Patient's 

Age And Y-Axis Represents The Number Of Patients In Each Category. The Number Of Cases With Type III Ellis 

Fractures (Dark Blue) Were Greater Than Type II Ellis Fracture (Purple). From This We Infer That  Patients Belonging 

To The Age Group Of 21-40 Were Having Type III Ellis Fracture Than Any Other Group. (Chi Square Test; P Value- 

0.00 (<0.05 ) Which Means It Is  Highly Significant. 

 

 
Figure 6: Bar Chart Represents The Association Between Ellis Fracture And Treatment. X-Axis Represents The 2 

Fractures (Type II And Type III). Y-Axis Represents The Number Of Patients In Each Category. The Number Of 

Patients Who Had To Undergo RCT (Orange) Was Greater Than The Number Of Patients Who Required An LCR 

Restoration (Dark Pink). From This We Infer That  Patients Who Were Diagnosed With Type III Ellis Fractures Were 

More Prone To Getting An RCT Than Patients With Type II Ellis Fractures.(Chi Square Test; P Value- 0.00 (<0.05 ) 

Which Means It Is  Highly Significant. 
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Figure 7: Bar Chart Represents The Association Between Gender And The Type Of Ellis Fracture. X-Axis Represents 

The Gender; Y-Axis Represents The Number Of Patients. The Number Of Cases With Type III Ellis Fracture (Dark 

Blue) Was Greater Than The Cases Diagnosed With Type II Ellis Fracture (Purple), In Both Male And Female Groups. 

From This We Infer That  Patients Who Were Male And Diagnosed With Type III Ellis Fracture Were More As 

Compared To Females. (Chi Square Test; P Value- 0.02 (<0.05 ) Which Means It Is  Highly Significant. 


