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Abstract

In Class Ii Amalgam Restorations, The Matrix Band Serves As A Missing Wall In Such Preparations To Contain The
Amalgam During Condensation,Restoring Form To The Restoration.In Dentistry Matrix Band Plays An Important
Role In Restoring Interproximal Surfaces Of The Tooth.The Purpose Of This Study Was To Evaluate The Various
Types Of Matrices That Were Used For Reconstructing The Proximal Contact Area In Class li Amalgam
Restorations.For This Retrospective Study,Data Was Taken From The Patient Records Collected From Saveetha
Dental College Chennai. Data Collected Consisted Of 853 Cases Of Class li Amalgam Restorations,In Which The
Type Of Matricing Technique Was Evaluated Over A Period Of One Year From 10th June 2019 To 1st March 2020
.Chi Square Test Was Used For Statistical Analysis .In This Study ,The Type Of Matricing Technique Used In Class
li Amalgam Restorations Were Evaluated Based On The Patient's Age,Gender,Procedure ,Tooth In Which The
Restoration Was Done. Results Of The Study Were Not Found To Statistically Significant.( P Value >0.5).Tofflemire
Matricing Technique Was The Most Preferred Technique Of Matricing For Class li Amalgam Restorations (38%)
Followed By Sectional Matrix (35%) And Ivory Number 1 (19.3%) And Ivory No 8 ( 8.1%). Tofflemire Matrices
Technique Was The Most Commonly Preferred Technique For Restoring Proximal Contacts Of Class li Amalgam
Restorations. A Tofflemire Type Retainer Helps To Lock The Tooth Securely ,Can Be Released Instantly And Is
Easily Adjustable .

Keywords
Amalgam Restorations; Class li Restorations; Matrix Band; Matrix Retainer
Introduction

Dental Diseases Mainly Include Tooth Decay Caused By Dental Caries Or Cavities And Gum Diseases Caused By
Diseases To The Periodontium. Tooth Decay Is The Most Prevalent Causing Greater Needless Loss To The Quality
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Of Life .Pulpal Diagnosis Is Crucial In Deciding The Treatment Protocol.(Janani, Palanivelu And Sandhya,
2020)When Dental Caries Extend To Involve The Dental Pulp Causing Pain And Discomfort There Is Need For Root
Canal Treatment.Pulpal Diagnostics Can Be Improved By Using Molecular Markers Found In Dentinal Fluid.(Teja,
Ramesh And Priya, 2018)Many Factors Can Influence The Status Of The Pulp During Traumatic Injuries
,/Avulsion,Calcifications.(Ramamoorthi, Nivedhitha And Divyanand, 2015; Kumar And Antony, 2018; R, Rajakeerthi
And Ms, 2019; Jose And Subbaiyan, 2020) Success Of Endodontic Treatment Depends On The Diagnosis And
Treatment Planning.(Ramanathan And Solete, 2015; Noor, S Syed Shihaab And Pradeep, 2016; Kumar And Antony,
2018; Manohar And Sharma, 2018; Nandakumar And Nasim, 2018; Siddique Et Al., 2019; Teja And Ramesh, 2019)

When Dental Caries Extend To The Enamel And Dentin, The Tooth Can Be Saved With Placement Of A Good
Restoration.(Rajendran Et Al., 2019) In Case Of Class li Amalgam Restoration The Height, Contour Of The
Restorations, Good Adaptation Of The Restoration Are Of Importance.Matrix Band May Be Defined As A Thin Strip
Adapted Around The Tooth To Help Restore Missing Walls And Contours Against Which The Restorative Material
Maybe Condensed And Placed.Rutsky States That Matrix Band Is The Most Crucial Factor For The Success Or Failure
Of Proximo-Occlusal Amalgam Restorations.Overhang Of An Amalgam Restoration May Result From Failure Of
Proper Adaptation Of The Matrix Band To The External Surface Of The Tooth.(Rutsky, 1968) A Good Matrix Band
Retainer Should Be Able To Be Easily Adaptable And Fixed In Position.Sufficient Amount Of Separation Is Needed
To Compensate For The Thickness Of The Matrix Band.Matrix Retainer Should Allow The Band To Be
Adapted,Contoured Properly And It Must Be Easily Removable.(Biales, 1944)It Should Be Rigid Enough To Maintain
Its Position During Condensation Of Amalgam.Rigid Or Unyielding Matrix Bands Should Support The Restoration
And Define Contour On The Surfaces By Means Of Proper Adaption To The Tooth Surfaces.(Markley, 1951; Kaplan
And Schuman, 1986) Flexibility Of The Matrix Band Allows For Burnishing Of The Contact Area To A Degree That
Can Be Controlled By The Operator. (Graham Et Al., 1980; Kaplan And Schuman, 1986)Matrix Bands Should Be
Capable Of Being Sterilised ,Compatible With Other Restorative Materials And Should Be Non Toxic ,Economical.

Types Of Matrix Bands Available For Clinical Use Can Be Divided Into Three Main Categories Custom
Made,Preformed Or Mechanical.(Kaplan And Schuman, 1986) Types Of Matrix Retainers Used In This Study Include
Tofflemire Matrix Retainer,lvory No 1,Ivory No 8 And Sectional Matrix.Main Advantages Of Tofflemire System Is
That The Band Can Be Placed Either Lingually Or Buccally Adapted In Straight Or Contrangle Styles And In Regular
/Smaller Sizes. A Tofflemire Type Retainer Locks Securely ,Releases Instantly And Adjusts Easily.(Kaplan And
Schuman, 1986; Qualtrough And Wilson, 1991) Ivory No 1 Retainer Is Useful For Class 1 Or Unilateral
Restorations.(Green, Shellman And Simon, 1943) This Type Of Matrix Retainer Will Work When A Circumscribed
Matrix Cannot Be Used In Restoring A Cavity Where Contact Is Too Tight For Circumferential Matrix Or In Case
Where No Adjacent Tooth Is Present.(Kaplan And Schuman, 1986; Qualtrough And Wilson, 1991) Most
Circumferential Mechanical Matrices Require A Retainer To Hold Against And Withdraw A Matrix.lvory No 8 And
Ivory No 9,Tofflemire Can Be Used For This Purpose.Another Type Of Matrix Available For Clinical Use Is The
Sectional Matrix System Used During Placement Of Interproximal Amalgam,Composite Restorations.Composite
Resins Are The Most Commonly Used Tooth Coloured Restorative Materials In Both Anterior And Posterior Teeth.
(Hussainy Et Al., 2018; Ravinthar And Others, 2018).Previously Our Team Has A Rich Experience In Working On
Various Research Projects Across Multiple Disciplines The (Somasundaram Et Al., 2015; Hafeez And Others,
2016; Krishnan Et Al., 2018)(Choudhari And Thenmozhi, 2016; Dhinesh Et Al.,, 2016; Gurunathan And
Shanmugaavel, 2016; Sneha And Others, 2016; Govindaraju And Gurunathan, 2017; Kumar And Rahman, 2017;
Felicita And Sumathi Felicita, 2018; Saravanan Et Al., 2018; Vijayakumar Jain Et Al., 2019; Wu Et Al., 2019; Palati
Et Al., 2020; Paramasivam, Vijayashree Priyadharsini And Raghunandhakumar, 2020).

The Purpose Of This Study Was To Evaluate The Various Matricing Techniques Preferred For Restoring The
Proximal Contact Area Of Class li Amalgam Restorations .

Materials And Methods

Study Design
Single Centered Retrospective Study

Ethical Approval

Approval For The Project Was Obtained From The Institutional Review Board Of Saveetha Institute Of Medical And
Technical Sciences, Chennai, India On Date 18/04/2020.Ethical Approval No -Sdc/Sihec/2020/Diasdata/0619-0320.
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Eligibility Criteria
Inclusion Criteria

Included Patients Were Of Age Group Of 18 To 60 Years,Teeth Restored With Class li Amalgam Restoration,
Permanent Teeth, Type Of Matricing Technique Used In Teeth Restored With Class li Amalgam Restorations.

Exclusive Criteria

Patients Of Age Group More Than 60 Years,Primary Teeth ,Endodontically Treated Teeth ,Teeth With Severe
Periodontal Disease, Teeth Apart From Class li Lesions, Teeth Restored With Other Restorations Apart From Amalgam

Data Extraction

For This Retrospective Study,Conducted In Saveetha Dental College,Chennai Data Was Collected From Patient
Records Which Is An Online Software System Recording Patient Data.Retrospective Data Collection Was Done From
A Period Of One Year From 10th June 2019 To 1st March 2020. Data Was Collected Based On The Type Of Matricing
Technique Preferred For Class li Amalgam Restorations .

Sample Size

A Total Of 880 Charts, Identifying The Type Of Matricing Technique Preferred For Class li Amalgam Restoration
Completed Over A Period Of One Year. After Applying The Inclusion And Exclusion Criteria, Around 853 Cases
Met With The Criteria. A Total Of 853 Clinical Cases Were Evaluated Based On The Type Of Matricing Technique
Used In Class li Amalgam Restoration Were Selected For This Study From Patient Records Within The Time Frame
Of 10" June 2019 To 1% March 2020.

Groups

Types Of Matricing Technique Preferred For Class li Amalgam Restorations Were Divided Into Four Groups.
Group A :Tofflemire

Group B: Ivory No 1

Group C :lvory No 8

Group D : Sectional Matrix

Clinical Outcome

In This Retrospective Study, The Type Of Matricing Technique Used For Class li Amalgam Restorations Were
Considered As The Primary Outcome Of The Study .

Clinical Protocol

The Primary Outcome Of This Clinical Treatment Evaluated Was The Success Rate Of The Class li Amalgam
Restorations Based On The Patient Revists For Restoration On The Same Tooth .All Patients Were Followed Up And
Evaluated For Fractured Restoration And Pain.

Study Outcome

Success Rate Was Assessed Based On Patient Visits, Because Of Pain ,Improper Contour And Contacts After
Placement Of Amalgam Restoration In Class li Cavities.Choice Of The Matrix Band Used Is The Most Crucial Factor
For The Success Or Failure Of Proximo-Occlusal Amalgam Restorations.
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Statistical Analysis

Data Entry Was Done Using Spss Software 21.0.Chi Square Test Was Used For Statistical Analysis Between Various
Matricing Techniques Preferred For Restoring Class li Amalgam Restorations. Age,Gender Of The Patients Were
Considered As Independent Variables.Matricing Technique Used And The Tooth In Which The Matrix Band Was
Adapted Were Considered As Dependent Variables For Statistical Analysis.The Final Data Was Exported To Excel

And Saved On A Secure Server For Analysis.
l Case selection ‘

I

Totzl No of cases 1880 Based on the type of
matricing techngue
Tofflemire 636 g
lvary numhber1: 172
lvary number&: B9
sectional matrix 3 - Ivary sectionzl
; Ivory .
Tofflemire
number1 Pusnbena matrix
Tatal Total Total Totzl
: number of number of number of l number af
Tatal Mo of cases taken into account based an cases:616 cases 1165 cases 69 cases:3
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. Variables evaluated
Tofflemire 1616 Age,zender tooth
lvary number1: 185 number, procedure
lvary number&: 69
sectional matrix 13

Based an Taath Number

Based on Age
Group 1- 18 to 30 years-263 Bzsed on Gender
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Group 1-Maxillary premalars -255
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roup years G 3 IMale 4332 Group 3-Mandibular Premalars - Group 2-Class 11 MO-425
Group 3-41 ta 50 years-211 e 149 Group 2 -Class || DO-118
Group 4-51-60 years-100 Graup 4—Mandibular malars-193

Figure 1 : Shows Total Number Of Cases And Cases Included Based On The Inclusion And Exclusion Criteria
Results And Discussion

The Clinical Database System Resulted In A Total Of 880 Patient Charts, Identifying The Type Of Matricing Technique
Preferred For Class li Amalgam Restoration Completed Over A Period Of One Year. After Applying The Inclusion
And Exclusion Criteria, Around 853 Cases Met With The Criteria ( Figure 1).

The Data After Applying The Inclusion And Exclusion Criteria Consisted Of 616 Cases Of Tofflemire Type Of
Matricing Technique,165 Cases Of Ivory No 1 Matricing Technique,69 Cases Of lvory No 8 And 3 Cases Of Sectional
Matricing Technique.With A Total Of 853 Cases, 421 Were Females And 432 Males.Based On The Tooth Distribution
,255 Cases Consisted Of Maxillary Premolars,256 Were Maxillary Molars,149 Were Mandibular Premolars And 193
Cases Consisted Of Mandibular Molars (Table 1).Results Of The Study Were Not Found To Be Statistically
Significant.( P Value >0.5).

In This Study Analysing The Type Of Matricing Technique Used In Class li Amalgam Restorations, Tofflemire
Matricing Technique Was Preferred For Restoring Class li Amalgam Restorations In The Majority Of The
Cases.Based On The Age Of The Patient,Age Groups Of 31-40 Years (32.7%) Accounted For Maximum Number Of
Cases Followed By Age Group Of 18-30 Years Which Included 30% Overall Cases.Age Group Of 41-50 Years
Included 25% Of Overall Cases And Age Groups Of 51-60 Years Accounted 11.7% Of Overall Cases (Figure 2).Based
On The Gender Males Accounted 50% Of Overall Cases And Females Accounted 49% Of Overall Cases.Based On
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The Tooth In Which The Matrix Band Retainer Is Adapted,Upper Molars Accounted Maximum Number Of Cases
30% ,Upper Premolar Accounted 29% Of Overall Cases,Lower Molars Accounted 23% Of Overall Cases And Lower
Premolars Accounted 18% Of Overall Cases( Figure 3).Based On The Procedure Done ,Maximum Cases Accounted
For Class li Cavities With Mesio -Occlusal Amalgam Restorations (50% Of Overall Cases ),Followed By Class li
Cavities With Disto -Occlusal Amalgam Restorations Accounting 49% Of Overall Cases And Mesio-Occluso -Distal
Restorations Accounting 1.2% Of Overall Cases .(Figure 4)(Table 1)

Tooth Distribution | No Of Teeth Percentage Value
Jaw

Maxillary 511 59.9
Mandibular 342 40.1
Teeth Type

Premolars 736 38.7
Molars 1176 61.3
Type Of Matricing Technique

Tofflemire 616 72.2
lvory No 1 165 19.3
Ivory No 8 69 8.1
Sectional Matrix 3 0.4

Table 1:Showing Tooth Distribution Of The Various Teeth That Received Class li Amalgam Restorations And The
Type Of Matricing Technique Used. A Total Of 511 Maxillary Teeth And 342 Mandibular Teeth Were Evaluated. A
Total Of 616 Cases Included Placement Of Tofflemire Matricing Technique ,165 Cases Included Ivory No 1,69 Cases

Included Ivory No 8 And 3 Cases Included Sectional Matricing Technique In Class li Amalgam Restorations.
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Bar Chart
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Figure 2 :This Graph Represents Association Of Age And Type Of Matricing Technique Preferred In Class li
Amalgam Restorations..X Axis Denotes The Age And Y Axis Denotes Total Number Of Cases. There Is Significant
Association Between The Age Group Of 31-40 Years And The Type Of Matricing Technique Used In Class li
Amalgam Restorations Which Was Tofflemire Matricing Technique(Group A). Chi Square Test (0.35)Was Done
And Association Was Found To Be Not Statistically Significant. Pearson's Chi Square P Value 0.790 > 0.05.
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Figure 3

:This Graph Represents Association Of The Tooth Number And Type Of Matricing Technique Preferred In Class li
Amalgam Restorations.X Axis Denotes The Tooth In Which The Matricing Technique Is Done And Y Axis Denotes
Total Number Of Cases.There Is Significant Association Between Upper Premolars And The Type Of Matricing
Technique Used In Class li Amalgam Restorations Which Was Tofflemire Matricing Technique(Group A).Chi
Square Test (0.52 )Was Done And Association Was Found To Be Not Statistically Significant.Pearson's Chi Square

P Value 0.56>0.05.
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Figure 4 :This Graph Represents Association Of The Procedure Done And Type Of Matricing Technique Preferred In
Class li Amalgam Restorations.X Axis Denotes The Procedure Done And Y Axis Denotes Total Number Of Cases.
There Is Significant Association Between Class li Mesio-Occlusal Amalgam Restorations And The Type Of Matricing
Technique Used Which Was Tofflemire Matricing Technique(Group A). Chi Square Test (0.04 )Was Done And
Association Was Found To Be Not Statistically Significant. Pearson's Chi Square P Value 0.567 > 0.05.

Tightness And Point Of Contact Between Adjacent Teeth And Contour Of Proximal Surfaces Are Critical Factors To
The Health Of The Periodontal Tissues.(Hancock Et Al., 1980; Jernberg, Bakdash And Keenan, 1983; Dorfer Et Al.,
2000) In Vivo Studies Have Proved That Contact Strength Is Influenced By Several Factors Such As Tooth Type
,Postural Change And Periodontal Condition Of The Tooth.(Southard, Southard And Tolley, 1990)

The Palodent Matrix System Created By Far The Tightest Contact Between The Restoration And The Adjacent
Tooth.(Loomans Et Al., 2006) Contact Point Between The Posterior Tooth Is Located At The Transition Of The
Middle To Occlusal Third Of The Proximal Surface Cervico-Occlusally And Morphology Of The Proximal Surface
Shows Considerable Variability.(Peumans Et Al., 2001)Ivory No 1 Matrix Is A Mechanical Matrix That Is Useful For
Placement Of A A Simple Class li Or Unilateral Restoration.(Mcgehee, True And Inskipp, 1956; Simon, 1956;
Charbeneau, 1988; Sturdevant, 1995)Disadvantages Include Difficulty In Placement And More Time Compared To
Other Matrices.Advantages Include It Works Efficiently When Other Matrices Cannot Be Placed Such As Disto -
Occlusal Preparation Of Most Posterior Tooth Where Contact On Mesial Side Is Too Tight For Placement Of
Circumferential Matrix.(Kaplan And Schuman, 1986; Qualtrough And Wilson, 1991)Circumferential Matrix Can Be
Used For Simple Class li Restorations Or Complex Multi Surface Restorations.(Baum, Phillips And Lund, 1995)

Tofflemire Matrix Is The Most Popular Mechanical Matrix Used ,Referred To A Unilateral Retainer.It Is Easy To Use
And Durable.(Hill, 1983)However Disadvantages Included Contact Surface Is Usually Located Incorrectly Near
Marginal Ridge Leading To An Abnormal Embrasure Space And An Unnatural Look.Apart From Contact Point
Strength, Formation Of Anatomically Correct Proximal Contour Reproduction Is A Major Prerequisite For A Success
Restoration.

Tofflemire,Sigveland, Ivory No 1, Ivory No 8 And Universal Matrix Retainers Were Used Based On The Techniques
Advocated By Hold Back, Miller And Markey.(Hollenback, 1937; Miller, 1948; Markley, 1951) In This Study Based
The Evaluation Of Different Matricing Techniques For Class li Amalgam Restorations Tofflemire Matrix Was The
Most Preferred Matricing Technique Used.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;
Vijayashree Priyadharsini, Smiline Girija And Paramasivam, 2018; Ezhilarasan, Apoorva And Ashok Vardhan, 2019;
Ramadurai Et Al., 2019; Sridharan Et Al., 2019; Vijayashree Priyadharsini, 2019; Chandrasekar Et Al., 2020; Mathew
Et Al., 2020; R Et Al., 2020; Samuel, 2021).

Conclusion

Within The Limitations Of The Study, Tofflemire Matrix(Group A) Was The Most Preferred Matricing Technique
Used For Class li Amalgam Restorations In Comparison To Ivory No 1(Group B),lvory No 8(Group C) And Sectional
Matrix Technique (Group D).

Study Limitation
This Study Included Only A Few Cases Of Sectional Matricing .Tofflemire Matrix Technique Has Limitations Such
As The Contact Surface Is Often Located Incorrectly Leading To An Abnormal Embrasure Space.

Future Scope

Future Studies Should Be Undertaken To Focus On The Sectional Matrix Technique And Newer Techniques Of
Matricing.
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