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ABSTRACT: 

 

The Aim Of The Study Is To Radiographically Evaluate The Maxillary First Premolar Development Based 

On Nollas  Stage Of Tooth Development In 7 To 9 Year Old Male Children. A Total Of About 400 

Orthopantomography (OPG) Images Were Collected From The  Database Record Of The Dental Institution Between 

June 2019-March 2020. Of These 200 Opgs Were Selected Based On The Age Group Between 7-9 Years Old Male 

Children. Dental Age Of Developing Permanent First Maxillary  Premolar Was Calculated Based On The Nollas 

Method After Data Collection Statistical Analysis Was  Done In SPSS Software. Among The Study Population 68% 

Were 7 Years Old, 13% Were 8 Years Old  And 19% Were 9 Years Old.  Considering The Distribution Of Teeth 

Assessed 52.5% Were 14 And 47.5% Were 24. Majority Of The Teeth Attained Maximum Development  At Stage 

4(45%), And The Least Assessed At Stage 1(1%). The Association Between The Age And Nollas Stage Of Tooth 

Development Showed P-Value Of 0.082(P>0.05) The Difference Is Statistically Not Significant. And The Association 

Between The Tooth Number And Nollas Stage Of Tooth Development Showed P Value-0.054,P(>0.05), Which Is 

Statistically Not Significant. Within The Limitations Of The Study It Was Concluded That, Majority Of The Maxillary 

First Premolar Teeth Assessed Among 7 To 9 Years Old Male Children Had Premolar ‘Crown Almost Completed’ 

(Stage 4) According To Nollas Stage Of Tooth Development. Majority Of The Children In The Age Group Of 7 And 

9 Years Had 2/3rd Crown Completed In Premolar(Stage 4) And Majority Of 8 Years Old Children  Had ‘Crown 

Almost Completed’ In Premolar (Stage 5).  
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Age Determination Has Great Importance In Treating Orthodontic Patients.[(1)] Therefore It Is Necessary 

That The Clinician Has Certain Growth Status Of The Individual So That The Appropriate Treatment Can Be Timely 

Initiated. Dental Age Identification Plays An Important Role In Paediatric Dentistry, Orthodontic Treatment Planning 

And Forensic Medicine. [(2)] Dental Age Is Based Upon The Rate Of Development And Calcification Of Their Teeth 

Buds And The Progressive Sequence Of Their Eruption In The Oral Cavity[(3)].Early Childhood Caries Is One Arising 

Prevalent Disease Which Can Be A Cause Of Premature Loss Of Primary Teeth[(4,5)] Maintenance Of Oral Health 

Has An Important Role In General Well Being Of An Individual [(6–9)] Pulpectomy Procedure Is Performed In 

Primary Teeth To Avoid Extraction And To Maintain Its Form And Function[(10–16)] Fluoride When Present In 

Optimal Quantities Is Known To Prevent Caries By Various Mechanisms But More Predominantly By Deposition Of 

Calcium Fluoride Crystals Which Is More Resistant To Demineralisation [(17,18)] 

 

Various Skeletal And Dental Methods Are Available For Age Assessment Of The Child. They Are Described 

By Nolla, Demirjian And William Where Tooth Formation At The Different Age Is A More Accurate Way To 

Determine The Dental Age.Dental Age Is Of Particular Interest To The Paediatric Dentist And Orthodontist In 

Planning The Treatment Of Different Types Of Malocclusion In Relation To The Maxillofacial Growth[(19)]In The 

Absence Of Chronological Age A Reliable Method Is Needed For The Assessment Of The Growth Status Of The 

Child To Plan Different Treatment Modalities. Growth Status Can Be Assessed By Height, Weight, Gender, 

Chronological Age, Dental Age And Skeletal Age Of Child[(20)]. Difference Between Chronological And Biological 

Age Have Led To The Development Of Different Indications Of Their Maturity Such As Skeletal Age[(21)] 

 

Dental Age Can Be Assessed By Observing The Degree Of Calcification Of The Teeth On 

Radiographs.Tooth Calcification Is More Reliable Indicator Of Dental Maturity Than The Tooth Eruption Because It 

Is Not Affected By Local Factors Such As Loss Of Primary Teeth, Lack Of Space, Dental Decay, Malnutrition, 

Ankylosis,Orthodontic Modalities In Addition To The Under Genetic Control[(20,22,23)]Previously Our Team Has 

A Rich Experience In Working On Various Research Projects Across Multiple Disciplines The      (17,24,25)(7,9,26–

35) 

 

The Aim Of The Study Is To Radiographically Evaluate The Development Of Maxillary First Premolar Based 

On The Nollas  Stage Of  Tooth Development In 7 To 9 Year Old Male Children. 

 

MATERIALS AND METHODS: 

 

Study Setting: 

The Study Was Conducted With The Approval Of The Institutional Ethics Committee 

[SDC/SIHEC/2020/DIASDATA/0619-0320]. The Study Consisted Of One Reviewer, One Assessor And One Guide. 

 

Study Design: 

The Study Was Designed To Include All Children  Aged Between 7-9 Years Male Children And Maxillary First 

Premolar Only Included . The Children Who Did Not Fall Under This Inclusion Criteria Were Excluded.  

 

Sampling Technique: 

The Study Was Based On The Random Sampling Method. To Minimise The Sampling Bias, All The Cases Were 

Reviewed Priorly And Included. 

 

Data Collection And  Tabulation: 

Data Collection Was Done Using The Patient Database With The Timeframe Work Of 1st June 2019 To 30th April 

2020. About 400 Opgs Were Reviewed And Those Fitting Under The Inclusion Criteria Were Included. Cross 

Verification Of Data Was Done By A Reviewer. The Collected Data Was Tabulated Based On The Following 

Parameters: 

● Patients Demographic Details 

● Tooth Number(Teeth Were Included Which Showed Maximum Maturation) 

● Nollas Stage Of Tooth Development 

 

Statistical Analysis: 
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The Variables Were Coded And The Data Was Imported To SPSS. Using SPSS Version 20.0 Categorical Variables 

Were Expressed In Terms Of Frequency And Percentage And Bar Graphs Were Plotted.The Statistical Significance 

Of The Associations Were Tested Using The Chi-Square Test. 

 

 

 

                                                                                                                                                  

 

RESULTS: 

 

Among The Study Population 68% Were 7 Years Old, 13% Were 8 Years Old  And 19% Were 9 Years Old.  

Considering The Distribution Of Teeth Assessed 52.5% Were 14 And 47.5% Were 24. Majority Of The Teeth Attained 

Maximum Maturation At Stage 4 (45%), Least Maturation Assessed At Stage 1(1%). The Association Between The 

Age And Nollas Stage Of Tooth Development Showed P-Value Of 0.082(P>0.05) The Difference Is Statistically Not 

Significant. And The Association Between The Tooth Number And Nollas Stage Of Tooth Development Showed P 

Value-0.054,P(>0.05), Which Is Statistically Not Significant.  

 

DISCUSSION: 

 

In This Study About 400 Opgs Were Evaluated Out Of Which 200 Were Segregated Based On The Age Group 7 To 

9 Years Old Male Children. The Dental System Is Considered As An Integral Part Of The Human Body, Its Growth 

And Development Can Be Studied In Comparison With Other Physiological Maturity Indicators. Nollas Method Is 

Based On 10 Stages Of Tooth Development. Stage 0-Absence Of Crypt, Stage 1-Presence Of Crypt, Stage 2- Initial 

Calcification, Stage 3- One Third Crown Completed, Stage 4-Two Third Crown Completed, Stage 5-Crown Almost 

Completed, Stage 6-Crown Completed, Stage 7- One Third Of The Root Completed,Stage 8-Two Third Of The Root 

Completed, Stage 9-Root Completed Apex Open, Stage 10-Apical Foramen Closed.It Is Accepted As The Gold 

Standard Method Over Years.(20) Among The Study Population 68% Were 7 Years Old, 13% Were 8 Years Old  And 

19% Were 9 Years Old. [Table 1] 

 

[Table 2] Shows The Distribution Of The Tooth That Is Taken In The Study. Among The Study Population 

52.5% Were 14 And 47.5% Were 24.[Figure 1] Shows The Distribution Of The Nollas Stage. It Included 10 Stages, 

Out Of Which Stage 1, 4, 5 And 6 Were Noted In The Development Of Maxillary 1st Premolar. Majority Of The 

Teeth Attained Maximum Development At Stage 4(45%) , And Least Assessed At Stage 1(1%).    

 

[Figure 2]Shows The Association Between The Age And Nollas Stage Of Tooth Development.All The 

Children In 9 Years Of Age Group Attained Stage 1 Maturity Of Maxillary First Premolar Development. Majority Of 

The Children In The Age Group Of 7 Attained Stage 4 Who Had Two Thirds Of The Crown Completed And The Age 

Group Of 8 Attained Almost Equal Maturation In Stage 4 And Stage 5. However, The Difference Is Statistically 

Insignificant As The Chi Square Test, P-Value Is 0.082(P>0.05). 

 

[Figure 3] Shows The Association Between The Tooth Number And Nollas Stage Of Tooth Development.It 

Is Assessed That Both 14 And 24 Showed Maximum Maturation At  Stage 4.Chi Square Test, P Value-0.054,P(>0.05), 

Statistically Insignificant. Based On This Analysis There Is No Association Between Tooth Number And Nollas Stage. 

The Limitation Of The Study Is That Only Male Gender Was Taken In This Study And Also Limited Sample Size.Our 

Institution Is Passionate About High Quality Evidence Based  Research And Has Excelled In Various Fields ( (36–

46) 

 

 

CONCLUSION: 

 

Within The Limitations Of The Study It Was Concluded That, Majority Of The Maxillary First Premolar 

Teeth Assessed Among 7 To 9 Years Old Male Children Had Premolar ‘Crown Almost Completed’ (Stage 4) 

According To Nollas Stage Of Tooth Development. Majority Of The Children In The Age Group Of 7 And 9 Years 

Had 2/3rd Crown Completed In Premolar(Stage 4) And Majority Of 8 Years Old Children  Had ‘Crown Almost 

Completed’ In Premolar (Stage 5).  
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Table 1:Shows The Distribution Of Age Of The Male Children Participants Wot Were Included In The Study. Among 

The Study Population 68% Were 7 Years Old, 13% Were 8 Years Old  And 19% Were 9 Years Old.   

 

 FREQUENCY PERCENT VALID PERCENT CUMULATIVE 

PERCENT 

VALID           14                      105                     52.5                     52.5                     52.5 

                       24                        95                     47.5                     47.5                      100 

              TOTAL                      200                      100                      100  

 

Table 2: Shows The Tooth Distribution Based On Nolla's Stage Assessed In This Study. Among The Study Population 

52.5% Were 14 And 47.5% Were 24. 

AGE OF THE 

CHILD IN YEARS 

FREQUENCY PERCENT VALID PERCENT CUMULATIVE 

PERCENT 

VALID          7                      136                        68                        68                        68 

                      8                        26                        13                        13                        81 

                      9                        38                        19                        19                      100 

              TOTAL                      200                      100                      100  
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Figure 1: Shows The Distribution Of Nollas Stage Of Tooth Development Assessed In This Study. X Axis - 

Distribution Of Nollas Stage Of Tooth Development, Y Axis - Number Of Teeth. Majority Of The Teeth Attained 

Maximum Development At Stage 4 (45%), And Attained Least At Stage 1(1%)    
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Figure 2: Shows The Association Between The Age And Nollas Stage Of Tooth Development. X Axis-Distribution 

Of Nollas Stage In Maxillary First Premolar,Y Axis- Number Of Children. All The Children In 9 Years Of Age Group 

Attained Stage 4 Maturity Of Maxillary First Premolar Development. Majority Of The Children In The Age Group 

Of 7 Attained Stage 4 Who Had Two Thirds Of The Crown Completed And The Age Group Of 8 Attained Almost 

Equal Maturation In Stage 4 And Stage 5. However, The Difference Is Statistically Insignificant As The Chi Square 

Test, P-Value Is 0.082(P>0.05). 

 

 
Figure 3: Shows The Association Between The Tooth Number And Nollas Stage Of Tooth Development. X Axis - 

Distribution Of Nollas Stage. Y Axis- Number Of Children. It Is Assessed That Both 14 And 24 Showed Maximum 

Maturation At  Stage 4. Chi Square Test, P Value-0.054,P(>0.05), Statistically Insignificant. However, Based On This 

Analysis There Was No Association Between Tooth Number And Nollas Stage.    
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