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ABSTRACT 
  
 

Objectives:  Subgingival dental calculus is recognized as an important 

contributing risk factor in the initiation and perpetuation of inflammatory forms of human 

periodontitis, and its removal from diseased tooth root surfaces constitutes a critical 

clinical end-point in periodontal therapy.  As a result, the reliable detection of 

subgingival dental calculus on tooth root surfaces is of paramount importance in 

periodontal diagnostics. 

A wide range of manual dental instruments have been employed to detect by 

tactile sensation the presence of subgingival dental calculus deposits on teeth.  However, 

the Old Dominion University (ODU) 11/12 dental explorer is presently used by all 

regional dental licensure examining boards in the United States to identify subgingival 

dental calculus on patients.  Interestingly, little data is presently available to validate the 

ability of the ODU 11/12 dental explorer to reliably discriminate between dental calculus-

positive and –negative tooth root surfaces. 

As a result, the purpose of this study was to to assess, with an in vitro typodont 

model system, the ability of an ODU 11/12 dental explorer to accurately identify 

subgingival dental calculus on tooth root surfaces. 

Methods: A total of 108 subgingival sites on mandibular posterior plastic teeth, of 

which 73 (67.6%) exhibited artificial dental calculus deposits, were mounted within on 

typodont models of the human oral cavity, comprised of white plastic teeth emerging 

from and surrounded by anatomically-accurate pink silicone gingival and palatal soft 

tissues.  Each typodont was attached to a phantom head with simulated soft tissue mouth 

shrouds.  Sheep blood was irrigated into subgingival and interproximal areas around 
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typodont teeth to simulate gingival tissue inflammation, and artificial saliva applied onto 

supragingival typodont tooth surfaces to further simulate typical oral cavity conditions in 

humans.  The 108 test subgingival surfaces were then evaluated for subgingival dental 

calculus with an ODU 11/12 dental explorer in duplicate by a primary examiner, who 

was a board-certified periodontist with 30 years of clinical specialty experience.  A 

periodontist initially educated as a dental hygienist and possessing 45 years of combined 

dental hygiene-periodontics clinical experience, scored all of the test subgingival tooth 

surfaces once as a secondary examiner.  The diagnostic performance of the ODU 11/12 

dental explorer, relative to in vitro detection of subgingival dental calculus, was assessed 

among all test root surfaces, as well as among proximal and non-proximal root surfaces, 

with calculations of sensitivity, specificity, positive predictive value, negative predictive 

value, positive likelihood value, negative likelihood value, diagnostic odds ratio, 

accuracy (diagnostic effectiveness), and Youden’s Index.  

  Results:  As utilized by the primary examiner, the ODU 11/12 dental explorer 

yielded a sensitivity of 91.2%, specificity of 78.4%, positive predictive value of 82.5%, 

negative predictive value of 88.9%, positive likelihood value of 4.2, negative likelihood 

value of 0.1, diagnostic odds ratio of 38.5, accuracy (diagnostic effectiveness) of 85.2%, 

and Youden’s index value of 0.70, for in vitro detection of subgingival dental calculus.  

Similar diagnostic test findings for the ODU 11/12 dental explorer were found on 

proximal (mesial and distal) and non-proximal (buccal and lingual) root surfaces, with 

accuracy (diagnostic effectiveness) values attained of 82.4% and 84.3%, respectively.  

Good reproducibility (kappa = 0.62) was found in duplicate scoring by the primary 

examiner of subgingival dental calculus with the ODU 11/12 dental explorer.  The 
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secondary examiner produced even better performance outcomes with the ODU 11/12 

dental explorer, providing a sensitivity of 91.2%, specificity of 86.3%, positive predictive 

value of 88.1%, negative predictive value of 89.8%, positive likelihood value of 6.7, 

negative likelihood value of 0.1, diagnostic odds ratio of 66.5, accuracy (diagnostic 

effectiveness) of 88.9%, and Youden’s index value of 0.78, for in vitro detection of 

subgingival dental calculus.  Similar to the primary examiner, the secondary examiner 

also found relatively close agreement in diagnostic test findings for ODU 11/12 dental 

explorer on both proximal and non-proximal root surfaces, with accuracy (diagnostic 

effectiveness) values attained of 85.2% and 92.6%, respectively.  A good level of 

agreement (kappa = 0.62) was found between the primary and secondary examiners in 

their in vitro scoring of subgingival dental calculus with the ODU 11/12 dental explorer.       

Conclusions:  These study findings provide important in vitro validation for 

continued use of an ODU 11/12 dental explorer for detection of subgingival dental 

calculus on dental licensure examining board examinations.  The ODU 11/12 dental 

explorer exhibited a high level of in vitro discrimination between subgingival dental 

calculus-positive and calculus-negative tooth root surfaces in a typodont model system 

with experienced periodontist examiners.  The ODU 11/12 dental explorer performed 

with a similar high level of diagnostic accuracy on both proximal and non-proximal tooth 

root surfaces, and exhibited good reproducibility in duplicate assessments made by the 

primary examiner, and showed good agreement between evaluations made by the primary 

and secondary examiners.  Based on these in vitro findings, routine clinical utilization of 

the ODU 11/12 dental explorer in dental practice for the detection of subgingival dental 

calculus is recommended. 
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CHAPTER 1 
 

INTRODUCTION 
 

Subgingival dental calculus is recognized as an important contributing risk factor 

in the initiation and perpetuation of inflammatory forms of human periodontitis, and its 

removal from diseased tooth root surfaces constitutes a critical clinical end-point in 

periodontal therapy (Meissner & Kocher 2011).  As a result, the reliable detection of 

subgingival dental calculus on tooth root surfaces is of paramount importance in 

periodontal diagnostics (Mandel & Gaffar 1986). 

A wide range of manual dental instruments have been employed to detect by 

tactile sensation the presence of subgingival dental calculus deposits on teeth (Kamath & 

Nayak 2014).  Clinical studies have shown a high false negative diagnostic outcome with 

conventional manual explorer detection of subgingival dental calculus, with 77.4% of 

root surfaces of evaluated teeth still positive for subgingival dental calculus after 

periodontal root instrumentation being erroneously scored with explorers as calculus-free 

(Sherman et al. 1990).  Similarly, the level of agreement between two clinical examiners 

in subgingival dental calculus detection after periodontal root instrumentation in a dental 

school environment was found to relatively poor, with the examiners less than 50% of the 

time in agreement on the presence of subgingival dental calculus when it was actually 

present (Pippin & Feil 1992). 

The Old Dominion University (ODU) 11/12 dental explorer is presently used by 

all regional dental licensure examining boards in the United States to identify subgingival 

dental calculus on patients (Huennekens & Daniel 1992).  Interestingly, little data is 
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presently available to validate the ability of the ODU 11/12 dental explorer to reliably 

discriminate between dental calculus-positive and calculus-negative tooth root surfaces.  

It is not presently known if the ODU 11/12 explorer demonstrates a high or poor level of 

accuracy in detecting subgingival dental calculus. 

As a result, the purpose of this study was to to assess, with an in vitro typodont 

model system, the ability of an ODU 11/12 dental explorer to accurately identify 

subgingival dental calculus on tooth root surfaces. 
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CHAPTER 2 

MATERIALS AND METHODS  

Laboratory Facilities 

All procedures in this study were performed using non-human and non-animal 

materials in the facilities of the Graduate Periodontology Clinic located in the Temple 

University Maurice H. Kornberg School of Dentistry on the Temple University Health 

Sciences Center campus in Philadelphia, Pennsylvania.  Since the data for the present 

study was non-clinical and laboratory-based, without any intervention or interaction with 

living individuals, and did not involve any identifiable private information, the research 

activity did not involve human subjects, as defined by United States Department of 

Health and Human Services regulations at 45 CFR part 46.116(f), and did not require a 

human subjects institutional review board approval, per a written determination issued by 

the Temple University Human Subjects Protections Institutional Review Board.   

Typodont Tooth Root Surfaces 

Mandibular plastic teeth and three typodont models of the human oral cavity, 

which are comprised of white plastic teeth emerging from and surrounded by 

anatomically-accurate pink silicone gingival and palatal soft tissues, were obtained 

(Kilgore International, Inc., Coldwater, MI).   A total of 27 mandibular premolar and 

molar teeth, with a total of 108 subgingival surfaces, were selected to serve as test tooth 

root surfaces to be evaluated with the ODU 11/12 explorer.  Mandibular posterior teeth 

were used to eliminate possible difficulties with examiner access and visualization of 

tooth surfaces as a potential confounding issue hampering evaluation of subgingival 
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surfaces.  A total of 73 (67.6%) of the 108 subgingival root surfaces had artificial dental 

calculus deposits.  The test teeth were mounted into the three typodont models, with each 

typodont containing nine test teeth. (Figure 1).     

  

Figure 1. Front (left), and side view (right) of typodont model.   

Plastic teeth positive and negative for artificial dental calculus deposits were 

distributed in an unpredictable pattern throughout the posterior mandibular portions of 

the three typodont models, and care was taken to insure that the dental calculus was 

positioned in a subgingival location (Figure 2). 

            

 Figure 2. Example of subgingival location (left) of calculus-free mesial surface and 

calculus-positive buccal surface (right) on mandibular typodont molar tooth.  

Each typodont was attached to a phantom head with simulated soft tissue mouth 

shrouds to simulate the head and neck of a human being.  Defibrinated sheep blood, 
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obtained from the Oral Microbiology Testing Service Laboratory at Temple University 

School of Dentistry, and normally utilized in the preparation of anaerobic microbial 

culture media, was irrigated with a three milliliter tuberculin syringe and needle into the 

interproximal and subgingival surfaces of the test typodont teeth to simulate the presence 

of gingival tissue inflammation characteristic after periodontal probing of untreated 

chronic periodontitis lesions.  A commercial artificial saliva was sprayed onto 

supragingival typodont tooth surfaces to simulate the presence of oral fluids that naturally 

occur on teeth in situ.  

ODU 11/12 Dental Explorer Assessments 

The 108 test subgingival surfaces were evaluated for subgingival dental calculus 

with an ODU 11/12 dental explorer in duplicate by a primary examiner, who was a 

board-certified periodontist with 30 years of clinical specialty experience (Dr. Thomas 

Rams).  A periodontist initially educated as a dental hygienist and possessing 45 years of 

combined dental hygiene-periodontics clinical experience (Dr. Susan Chialastri), scored 

all of the test subgingival tooth surfaces once as a secondary examiner.   

The ODU 11/12 explorer was held parallel to the long axis of teeth, and the side 

of the curved tip adapted to the tooth surface in order to detect subgingival dental 

calculus deposits (Figure 3).   
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Figure 3. Curved tip of ODU 11/12 dental explorer.  

Dental calculus was tactically detected by the examiners as a bump or irregularity 

occurring as the explorer was gently moved on a repeated basis in an apical-coronal 

direction parallel to the tooth root surface (Figure 4). 

 

Figure 4. ODU 11/12 explorer positioned parallel to tooth (right) and moved repeatedly 

in a apical-coronal direction to detect subgingival dental calculus.  

Data Analysis 

Using 2x2 contingency table analysis, sensitivity, specificity, positive predictive 

value, negative predictive value, positive likelihood value, negative likelihood value, 
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diagnostic odds ratio, accuracy (diagnostic effectiveness), and Youden’s Index, were 

calculated to assess the diagnostic performance of the ODU 11/12 dental explorer relative 

to in vitro detection of subgingival dental calculus (Shaikh 2011).   

As detailed by Shaikh (2011), sensitivity was defined as the probability that the 

ODU 11/12 dental explorer will be positive when root surface calculus is detected (true 

positive rate).  Specificity was defined as the probability that the ODU 11/12 dental 

explorer will be negative when root surface dental calculus is not detected (true negative 

rate).  Positive predictive value was defined as the probability that root surface calculus is 

detected when the ODU 11/12 dental explorer is positive.  Negative predictive value was 

defined as the probability that root surface calculus is not detected when the ODU 11/12 

dental explorer is negative.  Positive likelihood value shows how much the odds that root 

surface calculus is detected is increased when the ODU 11/12 dental explorer is positive.  

Negative predictive value shows how much the odds that root surface calculus is detected 

is decreased when the ODU 11/12 dental explorer is negative.  Diagnostic odds ratio was 

used as an overall measure to summarize the discriminative ability of the ODU 11/12 

dental explorer in detecting dental calculus-positive vs. calculus-negative root surfaces.  

Accuracy (diagnostic effectiveness) was the proportion of tooth root surfaces correctly 

categorized by the ODU 11/12 dental explorer.  Youden’s index was also used as a global 

measure of overall discriminative power of the ODU 11/12 dental explorer to summarize 

its sensitivity and specificity (Shaikh 2011). 

Kappa analysis (Hunt 1986) was performed to quantify agreement beyond chance 

for the reproducibility of duplicate scoring of root surfaces by the primary examiner for 
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subgingival dental calculus by the ODU 11/12 dental explorer, and also for the level of 

agreement in examinations conducted by the primary and secondary examiners.  Kappa 

values between 0.40 and 0.75 were considered to represent fair to good agreement, with 

those > 0.75 indicating excellent agreement (Hunt 1986). 

The PC-based STATA/SE 14.2 for Windows (StataCorp PL, College Station, TX 

USA) 64-bit statistical software package was used in the data analysis. 
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CHAPTER 3 

RESULTS 

Typodont Tooth Root Surfaces 

The results of the primary examiner analysis of all 108 test root surfaces with the 

ODU 11/12 dental explorer is presented in Table 1.  

Table 1.  Distribution from the primary examiner analysis of all tooth root surfaces by  
 
               ODU 11/12 explorer outcome and presence or absence of dental calculus  
_______________________________________________________________________ 

 

 

 

Root surface dental 

calculus present 

Root surface dental 

calculus absent 

   ODU 11/12 explorer  

           outcome          

 

positive 

 

52 

 

11 

 
 

negative 

 

5 

 

40 

_______________________________________________________________________ 

Using 2x2 contingency table analysis, the ODU 11/12 explorer outcomes, relative 

to the presence or absence in vitro of subgingival dental calculus for all tooth surfaces, 

show a sensitivity (true positive rate) = 91.2%, a specificity (true negative rate) = 78.4%, 

a positive predictive value = 82.5%, a negative predictive value = 88.9%, a likelihood 

ratio for positive test = 4.2, a likelihood ratio for negative test = 0.1, a diagnostic odds 

ratio = 38.5, a diagnostic effectiveness (accuracy) = 85.2%, and a Younden’s index = 

0.70. 
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The distribution of ODU 11/12 explorer outcomes scored between duplicate 

examinations of 108 tooth root surfaces by the primary examiner is presented in Table 2. 

 Table 2.  Distribution of ODU 11/12 explorer outcomes between duplicate examinations   

                of 108 tooth root surfaces by the primary examiner 

_______________________________________________________________________ 

 

 

 

      ODU 11/12 explorer outcome  

at examination #2 

positive                  negative 

   ODU 11/12 explorer  

           outcome  at   

        examination #1          

positive 48 15 

 
 

negative 

 

7 
38 

_______________________________________________________________________ 

Good level of reproducibility (kappa = 0.62) was found in duplicate scoring by 

the primary examiner of subgingival dental calculus with the ODU 11/12 dental explorer. 

Because of this, data from both examinations were jointly used to assess variation in 

ODU 11/12 outcomes between tooth types. 

The outcomes of ODU 11/12 assessments of proximal (mesial and distal) test root 

surfaces for in vitro detection of subgingival calculus is presented in Table 3.  
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Table 3.  Distribution of proximal tooth root surfaces scored in both examinations #1  
 
               and #2 by ODU 11/12 explorer outcome and presence or absence of dental  
 
               calculus  
_______________________________________________________________________ 

 

 

 

Root surface dental 

calculus present 

Root surface dental 

calculus absent 

   ODU 11/12 explorer  

           outcome            

 

positive 

 

69 

 

16 

 
 

negative 

 

3 

 

20 

_______________________________________________________________________ 

Using 2x2 contingency table analysis, the ODU 11/12 explorer outcomes, relative 

to the presence or absence in vitro of subgingival dental calculus for proximal tooth 

surfaces, show a sensitivity (true positive rate) = 95.8%, a specificity (true negative rate) 

= 55.6%, a positive predictive value = 81.2%, a negative predictive value = 87.0%, a 

likelihood ratio for positive test = 2.2, a likelihood ratio for negative test = 0.1, a 

diagnostic odds ratio = 21.6, a diagnostic effectiveness (accuracy) = 82.4%, and a 

Younden’s index = 0.51. 

In comparison, and also using data from both examinations, the results of ODU 

11/12 explorer outcomes of non-proximal (buccal and lingual) test root surfaces for in 

vitro detection of subgingival calculus is presented in Table 4.  
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Table 4.  Distribution of non-proximal tooth root surfaces scored in both examinations  
               #1 and #2 by ODU 11/12 explorer outcome and presence or absence of dental  
               calculus  
_______________________________________________________________________ 

 

 

 

Root surface dental 

calculus present 

Root surface dental 

calculus absent 

   ODU 11/12 explorer  

           outcome            

 

positive 

 

29 

 

4 

 
 

negative 

 

13 

 

62 

_______________________________________________________________________ 

Using 2x2 contingency table analysis, the ODU 11/12 explorer responses, relative 

to the presence or absence in vitro of subgingival dental calculus for non-proximal tooth 

surfaces, show a sensitivity (true positive rate) = 69.1%, a specificity (true negative rate) 

= 93.9%, a positive predictive value = 87.9%, a negative predictive value = 82.7%, a 

likelihood ratio for positive test = 11.4, a likelihood ratio for negative test = 0.3, a 

diagnostic odds ratio = 39.0, a diagnostic effectiveness (accuracy) = 84.3%, and a 

Younden’s index = 0.63  It is noteworthy that similar diagnostic test findings for the 

ODU 11/12 explorer were found on both non-proximal (buccal and lingual) and proximal 

(mesial and distal) root surfaces, with accuracy (diagnostic effectiveness) values of 

84.3% and 82.4%, respectively. 

The results of the secondary examiner analysis of all 108 test root surfaces with 

the ODU 11/12 dental explorer is presented in Table 5.  
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Table 5.  Distribution from the secondary examiner analysis of all tooth root surfaces by  
               ODU 11/12 explorer outcome and presence or absence of dental calculus  
_______________________________________________________________________ 

 

 

 

Root surface dental 

calculus present 

Root surface dental 

calculus absent 

   ODU 11/12 explorer  

           outcome          

 

positive 

 

52 

 

7 

 
 

negative 

 

5 

 

44 

_______________________________________________________________________ 

Using 2x2 contingency table analysis, the ODU 11/12 explorer outcomes for the 

secondary examiner, relative to the presence or absence in vitro of subgingival dental 

calculus for all tooth surfaces, show a sensitivity (true positive rate) = 91.2%, a 

specificity (true negative rate) = 86.3%, a positive predictive value = 88.1%, a negative 

predictive value = 89.8%, a likelihood ratio for positive test = 6.6, a likelihood ratio for 

negative test = 0.1, a diagnostic odds ratio = 66.5, a diagnostic effectiveness (accuracy) = 

88.9%, and a Younden’s index = 0.78. 

The outcomes of ODU 11/12 assessments by the secondary examiner of proximal 

(mesial and distal) test root surfaces for in vitro detection of subgingival calculus is 

presented in Table 6.  
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Table 6.  Distribution of proximal tooth root surfaces scored by the secondary examiner  
 
               by ODU 11/12 explorer outcome and presence or absence of dental  
 
               calculus  
_______________________________________________________________________ 

 

 

 

Root surface dental 

calculus present 

Root surface dental 

calculus absent 

   ODU 11/12 explorer  

           outcome            

 

positive 

 

33 

 

5 

 
 

negative 

 

3 

 

13 

_______________________________________________________________________ 

Using 2x2 contingency table analysis, the ODU 11/12 explorer outcomes by the 

secondary examiner, relative to the presence or absence in vitro of subgingival dental 

calculus for proximal tooth surfaces, show a sensitivity (true positive rate) = 91.7%, a 

specificity (true negative rate) = 72.2%, a positive predictive value = 86.8%, a negative 

predictive value = 81.3%, a likelihood ratio for positive test = 3.3, a likelihood ratio for 

negative test = 0.1, a diagnostic odds ratio = 27.5, a diagnostic effectiveness (accuracy) = 

85.2%, and a Younden’s index = 0.69. 

In comparison, the results of ODU 11/12 explorer outcomes by the secondary 

examiner of non-proximal (buccal and lingual) test root surfaces for in vitro detection of 

subgingival calculus is presented in Table 7.  
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Table 7.  Distribution of non-proximal tooth root surfaces scored by the secondary  
 
               examiner by ODU 11/12 explorer outcome and presence or absence of dental  
 
               calculus  
_______________________________________________________________________ 

 

 

 

Root surface dental 

calculus present 

Root surface dental 

calculus absent 

   ODU 11/12 explorer  

           outcome            

 

positive 

 

19 

 

2 

 
 

negative 

 

2 

 

31 

_______________________________________________________________________ 

Using 2x2 contingency table analysis, the ODU 11/12 explorer responses by the 

secondary examiner, relative to the presence or absence in vitro of subgingival dental 

calculus for non-proximal tooth surfaces, show a sensitivity (true positive rate) = 90.5%, 

a specificity (true negative rate) = 93.9%, a positive predictive value = 90.5%, a negative 

predictive value = 93.9%, a likelihood ratio for positive test = 14.3, a likelihood ratio for 

negative test = 0.1, a diagnostic odds ratio = 149.3, a diagnostic effectiveness (accuracy) 

= 92.6%, and a Younden’s index = 0.84.  It is noteworthy that similar diagnostic test 

findings for the ODU 11/12 explorer by the secondary examiner were found on both non-

proximal (buccal and lingual) and proximal (mesial and distal) root surfaces, with 

accuracy (diagnostic effectiveness) values of 85.2% and 92.6%, respectively. 

The distribution of ODU 11/12 explorer outcomes scored by the primary and 

secondary examiners in evaluations of 108 tooth root surfaces is presented in Table 8. 
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 Table 8.  Distribution of ODU 11/12 explorer outcomes by the primary and secondary  

                 examiners for evaluations of 108 tooth root surfaces 

_______________________________________________________________________ 

 

 

 

      ODU 11/12 explorer outcome  

by secondary examiner 

positive                  negative 

   ODU 11/12 explorer  

  by primary examiner          
positive 51 12 

 
 

negative 

 

8 
37 

_______________________________________________________________________ 

A good level of agreement (kappa = 0.62) was found in scoring made by the 

primary and secondary examiners of subgingival dental calculus with the ODU 11/12 

dental explorer.  
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 CHAPTER 4 

DISCUSSION 

The study findings demonstrate that the ODU 11/12 explorer provides reliable 

identification of subgingival dental calculus, as revealed in an in vitro typodont model 

system.  While this type of non-clinical evaluation fails to capture the various influencing 

factors of clinical testing on humans, the in vitro typodont model enabled specific testing 

of the ODU 11/12 instrument in a standardized environment that can be used to 

comparatively examine multiple types of subgingival dental calculus detection. 

In this study, the ODU 11/12 dental explorer yielded high levels of accuracy for 

subgingival calculus detection when using experienced periodontist examiners.  Good in 

vitro discrimination between subgingival dental calculus-positive and calculus-negative 

tooth root surfaces was obtained with the ODU 11/12 explorer.  In vivo clinical studies 

on comparable mandibular posterior teeth need to be performed to find out if the present 

non-clinical study findings are replicable in human clinical settings. 

The ODU 11/12 dental explorer performed with a similar high level of diagnostic 

accuracy on both proximal and non-proximal tooth root surfaces.  This indicates that 

access into narrow interproximal posterior areas can be attained with the instrument 

without sacrificing the reliability of subgingival dental calculus detection.  This is an 

important aspect of the instrument’s clinical applicability – it appears useful irrespective 

of tooth surface location among posterior mandibular teeth.  In contrast, a similar study 

design using a dental calculus detection methodology based on differential reflectometry 
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(unpublished observations, Dr. Jennifer Lopes, Temple University School of Dentistry, 

Philadelphia, PA), performed markedly worse in proximal, as comparted to buccal and/or 

lingual, tooth surfaces. 

The ODU 11/12 dental explorer exhibited good reproducibility in duplicate 

assessments made by the primary examiner, and showed good agreement between 

evaluations made by the primary and secondary examiners.  This suggests that the 

decision-criteria employed to score a root surface as either dental calculus positive or 

negative were clear enough that the end-points could be repeated with a high degree of 

agreement. 

Overall, the ODU 11/12 dental explorer in the hands of experienced specialists in 

periodontology provides a rapid, reliable, inexpensive, and reproducible clinical method 

to detect subgingival dental calculus on tooth root surfaces.  These characteristics are not 

only highly desirable for clinical dental practice, but also for use in evaluating the quality 

of periodontal root instrumentation in dental licensure examinations.  The present study 

data provide additional in vitro validation supporting the continued use of the ODU 11/12 

dental explorer for detection of subgingival dental calculus on dental licensure examining 

board examinations. 

Further studies and clinical applications of the ODU 11/12 explorer are needed 

and warranted.  
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CHAPTER 5 

CONCLUSIONS 

The ODU 11/12 dental explorer exhibited a high level of in vitro discrimination 

between subgingival dental calculus-positive and calculus-negative tooth root surfaces in 

a typodont model system with experienced periodontist examiners.  The ODU 11/12 

dental explorer performed with a similar high level of diagnostic accuracy on both 

proximal and non-proximal tooth root surfaces.  The ODU 11/12 dental explorer 

exhibited good reproducibility in duplicate assessments made by the primary examiner, 

and showed good agreement between evaluations made by the primary and secondary 

examiners.   

Based on these in vitro findings, routine clinical utilization of the ODU 11/12 

dental explorer in dental practice for the detection of subgingival dental calculus is 

recommended. 

These study findings also provide important in vitro validation for continued use 

of an ODU 11/12 dental explorer for detection of subgingival dental calculus on dental 

licensure examining board examinations.  Additional validation of the ODU 11/12 

explorer for detection of subgingival dental calculus needs to be made with in vivo 

clinical studies. 
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