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Scoring Plaque and Calculus

This is the fourth in a series of sessions at the 

North American and European Veterinary 

Dental Forums. The previous sessions resulted 

in recognition of interest in pursuing digital 

scoring methodology for dental plaque and 

calculus.  



Items to be Covered in this Session:

I. Brief Introduction of purpose and progress to date in establishment 

of a digital scoring system. 

II. Initial assessment of teeth sets needing to be scored for validity in 

VOHC trials compared with past methods. 

III. Presentations on recent developments of the QLF system. 

IV. Demonstration of the QLF system. 

V. Discussion on where to go from here, including cost and timing. 

The session is scheduled for 45 minutes; however, use of this 
room for the entire morning for the VOHC session has been 
approved by the meeting organizers. 

We will break at 10.30 so that those interested can hear the 
presentation on Oral Microbiota in the Trindad Room, then 
reconvene here at 11.15 for demonstration of the QLF system and 
further discussion.



The Weak Link in VOHC Trials is use of Subjective

Scoring Methods for Plaque and Calculus. 

The steps are subjective and non-linear (ordinal or 

qualitative data) – a score of 4 does not indicate twice 

as much plaque as a score of 2. 

Result: Accuracy and repeatability are questionable, 

and use of parametric statistical tests is questionable.



At the previous sessions, there was no disagreement that 

the IDEAL for VOHC use would be……

1. Quick, accurate, reliable/reproducible, providing 

quantitative data, as for e.g. blood glucose lab test.  

2. Suitable for extent and thickness of plaque or

calculus.

3. No anesthesia or sedation required in trained animals.

4. Suitable for both dogs and cats.

5. Single positioned image, to reduce positioning errors. 

6. Technically easy to learn and perform.

7. Cost-effective and publicly available. 



Inspektor Research Systems NV developed the human 
Simple Plaque Score™, automatically calculated from 

Quantitative Light-induced Fluorescence (QLF) images:

Visual indication on the original image of all pixels that 

contributed to the resulting Simple Plaque Score™.



The Quantitative Light-induced 
Fluorescence technique

Corrin Wallis, Yadvinder Gill, Alison Colyer, Judi Allsopp, Ian
Davis, Zoe Marshall-Jones, Gleb Komorav, Sue Higham,
Stephen Harris, Lucy Holcombe
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Less plaque detected in images of undisclosed 
teeth than disclosed teeth

Undisclosed Disclosed

Undisclosed plaque detection Disclosed plaque detection



QLF requires a smaller number of dogs or cats 
than the modified Logan & Boyce Plaque Index 

Proprietary information: Not to be reproduced or distributed without the express consent of Mars, Inc.

Number of cats required to 
detect a 15% reduction in 
plaque build-up when fed a 
dental diet compared to a 
control diet in a two-way 
crossover trial (90% power)

QLF
Modified 
Logan & 
Boyce

Cats 
required 
for 90% 
power

10 >30
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Conclusions

QLF is a reliable and accurate method for 
measuring extent of dental plaque in dogs and 
cats 

QLF is not subjective and requires fewer 
animals
QLF images provide a permanent electronic 
record





Extent and Thickness…….

Plaque varies in thickness, with increasing thickness indicating 
increasingly anaerobic, pathogenic plaque. 

Extent of coverage is thus an overly simple assessment. 

Some indices assess thickness on a 1-3 scale based on depth of 
disclosing solution color, recording only the maximum depth.

A composite index is then calculated as coverage score multiplied by 
the thickness score. If maximum coverage (75-100%) score is 4, and 

maximum thickness score is 3, maximum composite score is 12. 



‘Thickness Score’ 
Current Subjective Scoring Methods Cause Distortion

Example: Extent coverage = app. 55%, Plaque Extent score is 3 (50-74%).  

Thickness score in area of deepest stain = 3. 

Combination Plaque score = 3 x 3 = 9 (maximum score = 12). 

But only about 10% of the plaque area has thickness of 3, with e.g. 50% of 

thickness 2 and 40% of thickness 1. Recalculated for varying thickness, score 

would be (3 x 0.1 x 3) = 0.9 plus (3 x 0.5 x 2) = 3 plus (3 x 0.4 x 1) = 1.2.      

Composite Plaque Score = 5.1 - much lower than the actual score recorded.  
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Calculus

VOHC Provides Claims for Plaque and Calculus 
(Tartar)

Is QLF a suitable system for scoring calculus as 
well as plaque?





Number of Teeth Required for Scoring

VOHC requires that a specific set of teeth is scored. 

Issues:
1. The full ‘buccal’ surface of Max I 3 is 

not in the same plane as the buccal 

surfaces of the other teeth on a single 

image. 

2. What is the minimum number of teeth 

required for a valid imaging analysis?

3. Is use of a unilateral tooth set valid?



One image, consistent positioning ?



Correlation Coefficient Analyses

To consider variations on the VOHC tooth set, three 

companies that have submitted data for review by 

VOHC were asked to conduct a correlation 

coefficient analysis of various subsets of the VOHC 

tooth set relative to a full VOHC data set, using data 

from trials already on record. 



Full VOHC Tooth Set – bilateral, 18 teeth

Bilateral Subset B – 10 teeth – ri in three trials ≥ 0.95 

Unilateral Subset – 8 teeth - ri in three trials ≥ 0.94 

Correlation Coefficient (ri) Analysis of Subsets of VOHC Teeth
Results from One Company 





While we have concentrated our 

efforts on QLF, I have continued 

to ask whether there are 

alternatives out there…….

None mentioned to date



Next Steps

1. Work with Inspektor Research Systems to develop 
thickness score software. 

2. Work with Inspektor Research Systems and 
Waltham to investigate methodology and reliability 
of QLF for scoring calculus (extent and thickness). 

3. Complete the statistical review of subsets of VOHC 
tooth set and determine best positioning for 
consistent image collection. 

1. Unilateral vs. bilateral.
2. Exclusion of Max I 3.
3. Minimum number of teeth. 



Full VOHC Tooth Set – bilateral, 18 teeth

Bilateral Subset B – 10 teeth – ri in three trials ≥ 0.95 

Unilateral Subset – 8 teeth - ri in three trials ≥ 0.94 

Correlation Coefficient (ri) Analysis of Subsets of VOHC Teeth
Results from One Company 



Additional Presentations,  
Demonstration of QLF and 

Discussion





Esperanza Room

VOHC Digital Scoring Session 

The VOHC Digital Scoring Project presentation has 

temporarily stopped so that participants can attend the  

presentation on Oral Microbiota, scheduled for 10.40 –

11.10 in the Trinidad Room. 

The VOHC Digital Scoring session will reconvene in this 

room at 11.15, and will include a detailed demonstration of 

the Inspektor Research Systems QLF system. 



Dinner??
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