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Abstract : 

 

One Of The Most Frequent Iatrogenic Mishaps During Root Canal Treatment Of Posterior Teeth Is Perforation Of 

The Pulpal Floor During Access Opening/Biomechanical Preparation. It Leads To An Open Communication Between 

The Root Canal System And The Supporting Tissues Of The Tooth Leading To Formation Of Serous Exudates, Sinus 

At The Site Of Perforation If Left Untreated. The Development Of Different Techniques And Newer Materials Has 

Led To Success In Perforation Repairs. The Main Objective Of This Study Was To Evaluate Perforation Repair In 

Furcal Involving Maxillary Molars In Patients Under 50 Years Of Age. The Current Study Is An Institutional Based 

Retrospective Study Performed Over Reviewing 86,000 Case Records. A Total Of 14 Subjects Who Underwent Furcal 

Perforation Repair In Relation To Maxillary Molars Under 50 Years Of Age Were Chosen For The Study Out Of 6475 

Subjects Who Had Undergone Root Canal Treatment In Various Teeth. Patients With Other Than Perforation Repairs 

And Medically Compromised Were Excluded. Once The Data Was Obtained, Analysis Was Done By Descriptive 

And Inferential Statistics Using Spss By Ibm Version 20. From This Current Study, It Was Found That, Out Of 14 

Patients, 9 Males(64.29%) And 5 Females(35.71%) Have Undergone Perforation Repair Treatment. Highest Incidence 

Of Perforation Repair Was Seen In Tooth Number 26 (42.86%). Patients In The Age Group Of 41-50 Years Had The 

Highest Incidence Of Perforation Repair In Relation To Maxillary Molars. Adequate Knowledge, Experience And 

Clinical Skill Enables Good Management Of Furcal Perforations. 
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Introduction: 

The Variations In Root Canal Anatomy Of Multirooted Teeth Are A Constant Challenge For Diagnosis And 

Successful Endodontic Management. The Maxillary Molar Has Been Reported With Various Root Canal Anatomy 

Having Four Roots [1], Two Roots, And Even A Single Root With A Single Canal[2]. The Prevalence Of A Single 

Canal In The Maxillary Molar Is Reported To Be 0.5-0.6% [3]. Furcal Perforation Consists Of Communication 

Between The Pulp Cavity And The Periodontal Tissues. They Are One Of The Most Challenging Causes Of 

Endodontic Failures [4]. This Complication May Be Caused By Iatrogenic Or Non Iatrogenic Factors And Can Occur 

In Permanent As Well As Primary Teeth. Iatrogenic Causes Include Perforation During Either Access Opening Or 

During Root Canal Instrumentation, While The Non Iatrogenic Factors Include Progressive Internal Resorption Or 

Caries Process Development [5]. Calcification Of The Pulp Chamber And The Orifices, Misidentification Of The 

Canals, Significant Crown-Root Angulations And Excessive Removal Of Coronal Dentin Can Easily Result In 

Perforation Of The Coronal Or Furcation Regions. Strip Perforation Of The Middle Third May Occur If There Is 

Overzealous Instrumentation [6]. The Consequences Of The Perforation Depends On The Size, Location And Period 

Of Impairment, Leading To Inflammatory Reactions And Compromising The Periodontal Tissue Irreversibly, 

Resulting In Tooth Loss [7].  

 

Diagnosis Of The Perforations Are Important. If Left Undiagnosed, It Can Lead To Further Complications [8]. 

Iatrogenic Perforations Are Invariably Identified By The Profuse Bleeding That Follows By The Injury. Apex Locators 

Are Also Very Useful In Detecting The Perforations. Late Diagnosis Of The Pathological Perforations Is Largely A 

Combination Of Clinical Assessment, Nature Of The Presenting Complaint And Radiographs. Untreated Perforations 

May Be Revealed By The Presence Of Serous Exudates Or Sinus From The Site Of Perforation, Severity To The 

Periodontium And Chronic Inflammation[9]. 

 

Therefore Either Sealing The Perforated Site With A Biocompatible Material Or By Using Surgical Technique Is 

Necessary To Promote The Repair Of The Perforated Area. Several Materials Have Been Suggested For Repair Of 

Furcal Perforations Such As Amalgam, Gutta Percha, Cavit, Composite Resin, Mta, Glass Ionomer Cement, Calcium 

Hydroxide [10,11]  [12]. The Ideal Material Should Be Non-Toxic And Biocompatible In Order To Have A Good 

Outcome. Pro Root Mta Has An Alkaline Ph Of 5 And Studies Have Shown That Its Performance In Microleakage 

Protection Is Superior To Amalgam, Irm And Biodentine [13]. It Is Biocompatible And Thus Considered An Ideal 

Material For Conservative Treatment Of Furcal Perforations [14]. Previously Our Team Has A Rich Experience In 

Working On Various Research Projects Across Multiple Disciplines The      [15–17][18–29]. 

 

The Frequency Of Furcal Perforation Has Been Reported To Range From 3% To As High As 10% [30]. However As 

Complex Endodontic Procedures Are Being Performed, There Is Likely A High Chance In The Increase Of The 

Perforation Percentage In The Future. The Purpose Of This Study Was To Evaluate The Incidence Of Perforation 

Repair In Furcation Involving Maxillary Molars In Patients Under 50 Years Of Age Based On Institutional Dental 

Records. 

 

 

Materials And Methods: 

 

Study Setting 

 

The Current Study Is An Institutional Based Retrospective Study Performed At A Private Dental College.  

 

Ethical Approval  

 

The Necessary Approvals Were Obtained From The Institutional Ethical Committee - Sdc/Sihec/2020/Diasdata/0619-

0320.  

 

Data Collection And Tabulation 

 

https://paperpile.com/c/u5tzSk/vcse
https://paperpile.com/c/u5tzSk/pfq8
https://paperpile.com/c/u5tzSk/LoFl
https://paperpile.com/c/u5tzSk/dad8
https://paperpile.com/c/u5tzSk/Sszj
https://paperpile.com/c/u5tzSk/uVFM
https://paperpile.com/c/u5tzSk/Vmg4
https://paperpile.com/c/u5tzSk/317o
https://paperpile.com/c/u5tzSk/aIyd
https://paperpile.com/c/u5tzSk/MtZu+czxt
https://paperpile.com/c/u5tzSk/JKMG
https://paperpile.com/c/u5tzSk/wX7m
https://paperpile.com/c/u5tzSk/CSZ0
https://paperpile.com/c/u5tzSk/1RSuF+txF2Z+OLznt
https://paperpile.com/c/u5tzSk/CvnXB+jiF97+MFqwd+C2HO7+6Ub6t+6NF8D+Vkn9n+myWtr+82e15+1b4Nk+KvgEH+82HtA
https://paperpile.com/c/u5tzSk/qn8X
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All The Case Records And Treatment Records Were Obtained From The Patient Management Software And The Data 

Collected Was Cross Verified By An Examiner To Avoid Any Missing Case Records. A Total Of 86,000 Case Sheets 

Were Verified For Root Canal Treatment Data And In Which 6475 Subjects Have Undergone Root Canal Treatment 

In Various Teeth. Out Of 6475 Cases, 14 Subjects Who Underwent Perforation Repair In Relation To Maxillary Molar 

Under 50 Years Of Age Were Chosen Carefully Verifying The Data And History. All The Data Collected Was 

Formatted And Tabulated Using Microsoft Excel (Version - 2020). The Dependent Variable Was Furcal Perforation 

During Endodontic Therapy. 

 

Inclusion Criteria  

 

The Inclusion Criteria Was Patients Under 50 Years Undergoing Root Canal Treatment With Furcal Perforation In 

Relation To Maxillary Molars 

 

Exclusion Criteria 

 

The Exclusion Criteria Was Missing Or Incomplete Data And Also Eliminated Cases That Were Not Approved By 

The Concerned Faculty In The Hospital. 

 

Statistical Analysis 

 

The Statistical Analysis Was Performed Using Ibm Spss (Version - 24). Descriptive Statistics Was Performed To 

Present The Age Distribution, Gender Distribution Of Patients And The Tooth Involved. Chi Square Test Was Done, 

To Associate Between Age Groups And Tooth Groups. 

 

Results: 

 

In The Present Study Which Included 14 Patients, 64.29% (9) Males And 35.71% (5) Females Have Undergone 

Perforation Repair In Relation To Maxillary Molars (Figure 1).  The Most Common Tooth Group With Furcal 

Perforation And Repair Was Found To Be In 26 (42.86%), Which Was Followed By 16 (28.57%) And The Least 

Being  Both 17 And 27 (14.29%) (Figure 2). Out Of 14 Patients Who Had Undergone Perforation Repair In Relation 

To Maxillary Molars, The Age Group Commonly Identified Were Of  41-50 Years (57.14%) , Which Was Followed 

By 31-40 Years (28.57%) And The Least Being In The Age Group Of 20-30 Years (14.29%) (Figure 3). Patients In 

The Age Group Of 41-50 Years, The Frequency Of Perforation Repairs Seen In 26 Was (14.29%), 16 (14.29%) , 17 

And 27 (7.14%). Patients In The Age Group Of 31-40 Years, The Frequency Of Perforation Repairs Seen In 16, 17, 

26, 27 Was ( 7.14%). Patients In The Age Group Of 20-30 Years, The Frequency Of Perforation Repairs Were Seen 

In 16 And 26 With (7.14%) . Results Show The Highest Incidence Of  Perforation Repairs Was Seen In The Age 

Group Of 41-50 Years In 26 (28.57%) Compared To Other Age Groups (Figure 4). No Significant Association Was 

Seen Between Age Groups Andtooth Groups. Chi-Square Test Was Performed And Was Found To Be Statistically 

Not Significant (P = 0.916; P > 0.05). 

 

Discussion: 

 

Perforation Sealing Is A Fundamental Treatment To Avoid Tooth Loss, As It Eliminates Or Prevents Inflammatory 

Reaction Around Adjacent Tissues And Consequent Bone Resorption, Swelling, Suppuration And Pain [31]. From 

The Results Obtained  In This Study, 64.29% Of Males And 35.71% Of Females Had Undergone Perforation Repair 

In Relation To Maxillary Molars Under 50 Years Of Age Of Which The Most Common Teeth For Perforation Repair 

Was Found To Be 26 (42.9%). It Was Also Seen That Patients In The Age Group Of 41-50 Years Had The Highest 

Incidence For Undergoing Perforation Repair. 

 

Besides Effective Perforation Sealing, There Are Other Factors That May Influence The Success Rate Of The 

Treatment, Such As The Size Of The Perforation, Extensive Internal And Per-Operative Radiolucent Lines Adjacent 

To The Perforation. In A Study Conducted By Kvinnsland Et Al., 53% Of Furcal Perforations Occur During Insertion 

Of Posts, The Remaining Occur During Routine Endodontic Procedures [32].  In Multi Rooted Teeth, Furcation 

Perforations May Occur Whilst Searching For The Canal Orifices, As The Dentin Is Removed From The Pulpal Floor. 

 

https://paperpile.com/c/u5tzSk/m0FA
https://paperpile.com/c/u5tzSk/q2oE
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Late Diagnosis And Sealing Treatment, Seems To Induce Unfavorable Diagnosis. Delay In Perforation Sealing 

Impairs The Repair By Increasing The Risk Of Contamination. However The Immediate Sealing Of The Perforation 

Using Biocompatible Material Revelas Clinical And Radiographic Success. Due To The Paucity Of Reports 

Evaluating Long Term Clinical Outcomes In Furcal Perforations, Evidence Based Data Are Not Available Yet For 

Support[33]. 

Perforation Repair Requires Proper Knowledge Regarding The Size, Site, Time And Various Materials That Are Used 

Thereby To Achieve A Long Term Success Of The Perforated Tooth. However When The Perforation Is Located On 

The Buccal Or Palatal Aspect, The Radiographic Tool Becomes A Scarce Diagnostic Aid. The Use Of Apex Locators 

Help To Accurately Determine The Location Of The Root Perforations, Making Them More Reliable Than The 

Radiographs. Dental Operating Microscopes Enhance The Visibility Of Perforation In A Magnified Field. It Helps In 

Locating Even Smaller Perforation Sites So That It Can Be Treated Earlier, Preventing Future Infection [34]. Stem 

Cell Based Tissue Regeneration For Furcation Repair And Through Biomimetic Approach, It Will Have The Potential 

To Open A New Era And Strategy In Endodontic Tissue Engineering Therapy [35,36]. Our Institution Is Passionate 

About High Quality Evidence Based  Research And Has Excelled In Various Fields ( [37–47]. 

 

Conclusion: 

 

Within The Limitations Of The Study, It Was Concluded That Perforation Repair In Furcral Involving Maxillary 

Molars Were Identified Most Commonly In Tooth Number 26. Among The Patients Who Had Perforation Repair, 

Majority Of The Patients Were Male Patients And Patients In The Age Group Of 41-50 Years.  The Age Of The 

Patient Did Not Influence The Tooth Involved In Perforation Repair. With Regards To The Instrumentation, 

Knowledge About The Anatomy Should Be Taken Into Consideration In Order To Prevent Procedural Mishaps.The 

Development In Technology, Advanced Armamentarium, And Expertise Enable Successful Management Of Furcal 

Perforations. 
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Figure 1: Bar Graph Depicts The Frequency Of Males And Females Who Had Undergone Perforation Repair In 

Relation To Maxillary Molars. X Axis Represents The Gender Of Patients And Y Axis Shows The Number Of Patients 

Undergone Perforation Repair. The Results Show The Highest Number Subjected To Perforation Repair In Relation 

To Maxillary Molars Was Seen In Males (Blue) 64.29%  Compared To Females (Red) 35.71%. 
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Figure 2: Bar Graph Depicts The Frequency Of Various Tooth Groups Involved In Perforation Repair. X Axis Shows 

The Various Tooth Groups Involved In Perforation Repair And Y Axis Shows The Number Of Teeth. The Results 

Show The Highest Incidence Of Perforation Repair Was Seen In 26 With 42.86% (Yellow). 

 
 

Figure 3: Bar Graph Depicts The Frequency Distribution Of Age Groups Involved In Perforation Repair In Relation 

To Maxillary Molars. X Axis Shows The Various Age Groups Involved In Perforation Repair In Relation To Maxillary 

Molars; Y Axis Shows The Number Of Teeth. The Results Show That The Perforation Repair Was Common In The 

Age Group Of 41-50 Years With 57.14% (Light Green). 

 

 
Figure 4: Bar Graph Depicts The Association Between Various Age Groups And Teeth Involved With Perforations. 

X Axis Represents The Various Age Groups And Y Axis Shows The Number Of Teeth. Chi-Square Test Was 

Performed And There Was No Statistically Significant Association Between Age Groups And  Tooth Groups (Pearson 

Chi Square Value: 2.042; Df:6; P-Value: 0.916 > 0.05). However, Perforation Repair Was Common Among The Age 

Group Of 41-50 Years In Relation To 26 (28.57%, Yellow). 

 

 


