
INTRODUCTION

Diagnosis, the single most important phase of 

orthodontic treatment, is dependent on accurate 

and reliable orthodontic records. The vital 

information required to diagnose a malocclusion 

and develop an orthodontic treatment plan consists 

of models, photographs, panoramic and lateral 

cephalometric radiographs, and a clinical 
[1]

examination.

Plaster study casts have a long and proven history in 

orthodontics. At present, plaster casts of the 

dentition remain a recognized tool for orthodontic 
[2]

diagnosis and treatment planning.  They have been 

the ''gold standard'' in orthodontics, with 

advantages ranging from being a routine dental 

technique, ease of production, inexpensiveness, and 

ease in measurement to plaster casts being able to 

be mounted on an articulator for study in three-

dimensions. The disadvantages range from time 

consuming in preparation, extra care to prevent 

breakages of plaster models and extra space 
[3,4]

required in the dental office for its storage. 

The contemporary orthodontic office is often 

equipped with a computer-based practice 

management system that is integrated with an 

imaging system. Computers are being used to 
 digitize and analyze the lateral and anteroposterior

cephalograms. Intraoral and extra oral photographs 

can be taken on digital cameras and viewed 

instantly from any computer. Orthodontic models 

can also be digitized and made available for viewing 
[5,6]

on the computer. 

Alternatives to using plaster study casts have been 

suggested ranging from photocopies, photography, 

holograms to digitization of points from the digital 

study models. 

Looking at the current scenario of contemporary 

orthodontic offices with digitization overpowering 

the manual methods of record keeping there is a 

necessity for quick diagnosis and treatment 

planning for effective time management in 

orthodontic offices.

The question therefore is whether study models 

really add to a significant body of knowledge for the 
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purpose of diagnosis and treatment planning in 

every orthodontic patient is one that needs 

consideration.

MATERIALS AND METHODS

A sample consisting of 7 orthodontic patient records 

were selected.  The groups consisted of two Class I, 

two Class II div 1, two Class II div 2 and one Class III 

orthodontic study casts to represent the average 
[7]

orthodontic population. 

Fifteen observers were selected; five observers 

were postgraduate students of orthodontia, five 

observers were having experience of less than 5 

years and five observers were having experience of 

more than 5 years. Initially each observer was 

shown each patient's records, which included extra 

oral photographs, intraoral photographs, a 

panoramic radiograph, and a traced and analyzed 

lateral cephalometric radiograph. The observer was 

then asked to complete a diagnostic questionnaire 

consisting of 18 diagnostic categories and to give a 

preliminary treatment plan as well as any pertinent 

details related to their proposed biomechanical 

procedures. Plaster models were then provided to 

the observer along with the previous records and a 

fresh questionnaire was again filled up to evaluate 

whether use of the study models changed any of the 

previously recorded information.

To conclude each examination the observer was

asked whether the models added any value to the 

diagnosis. Any changes in the diagnostic values or 

treatment plan decisions were documented and 

statistically evaluated. Each observer in this study 

was given not more than four patient records at each 

sitting to prevent fatigue. The primary investigator 

was present at every examination for technical help. 

The observer was not allowed to solicit any opinions 
[3]including that of the primary investigator . All the 

data collected and analysed using R Statistical 

Analysis software (version 2.15).

QUESTIONAIRE FOR THE STUDY

Q1. Molar anteroposterior relationship- cl I    cl 

IIdiv1   cl IIdiv2   cl III

Q2. Canine anteroposterior relationship- cl I   cl II   

cl III

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q3. Arch form-, U-shaped, V-shaped, Square- 

Shaped

Q4. Arch asymmetries-

Q5. Amount of overjet-_____mm

Q6. Amount of overbite-______mm

Q7. Amount of crowding in maxillary arch-

______mm

Q8. Amount of crowding in mandibular arch-

_____mm

Q9. Amount of spacing in maxillary arch- ______ 

mm

Q10. Amount of spacing in mandibular arch-

_____mm

Q11. Location of any crossbite-

Q12. Presence of any rotated teeth-

Q13. Presence of any abnormally angulated teeth-

Q14. Presence of any abnormally inclined teeth-

Q15. Location of any abnormally sized tooth-

Q16. Location of any abnormally shaped tooth-

Q17. Depth of the mandibular curve of spee- _____  

mm

Q18. Presence of any midline deviation Your 

treatment plan in brief-

Your treatment mechanics in brief-

1. Beggs PEA  

2. Bracket prescription-  

3. Anchorage consideration- Mild / Moderate / 

Maximum

Anchorage reinforcement appliance:

Upper arch-

Lower arch-

4. Any intrusion mechanics required-
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Removable treatment  

Myofunctional treatment  

Fixed Non- extraction  

Fixed Extraction (pattern)  

Any other (quad helix, rapid platal 

expansion, molar distalization, etc.) 

 

 



Changes observed in individual Diagnostic 

parameters 

A total of 1890 questions were asked in the whole 

study, out of which only 161 questions showed 

changes after viewing the study models. Thus 

91.48% of the total questions remained unchanged 

in the study. (Table 1)

5. Retraction pattern- En-masse / Two step

6. Any other mechanics-

7. Retention phase-

8. Prognosis –

9. Did the plaster models add any value to the 

diagnosis?

RESULTS
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I te m  N o . o f  c o r r e c t i o n  C h i-sq u a r e  p -v a lu e  

Q 1  M o la r  re la tio n  2 8  1 4 .4 1 6  0 .4 1 9  

Q 2  C a n in e  re la tio n  1 8  1 6 .4 9 4  0 .2 8 4  

Q 3  A rc h  fo rm  1  1 4 .1 3 5  0 .4 4 0  
Q 4  A rc h  
as ym m e try  2  

1 3 .2 5 2  0 .5 0 7  

Q 5  A m o u n t o f  
o v e r je t 2 4  

3 0 .4 6 3  0 .0 0 7 * *  

Q 6  A m o u n t o f  
o v e rb ite  5  

1 6 .8 0 0  0 .2 6 7  

Q 7  A m o u n t o f  
cro w d in g  in  
m a x illa ry  a rc h  3  

2 2 .6 4 7  0 .0 6 6  

Q 8  A m o u n t o f  
cro w d in g  in  
m a n d ib u la r  a rc h  1  

1 4 .1 3 5  0 .4 4 0  

Q 9  A m o u n t o f  
sp a c in g in  
m a x illa ry  a rc h  1  

1 4 .1 3 5  0 .4 4 0  

Q 1 0  A m o u n t o f  
sp a c in g in  
m a n d ib u la r  a rc h  0  

-  -  

Q 1 1  L o c a tio n  o f  
an y c ro ssb ite  1  

1 4 .1 3 5  0 .4 4 0  

Q 1 2  P re se n c e  o f  
an y ro ta tio n  4  

1 1 .4 3 6  0 .6 5 2  

Q 1 3  P re se n c e  o f  
an y a b n o rm a ll y 
an gu l a te d  to o th  0  

-  -  

Q 1 4  P re se n c e  o f  
an y a b n o rm a ll y 
in c lin e d  to o th  0  

-  -  

Q 1 5  L o c a tio n  o f  
an y a b n o rm a ll y 
s iz e d  to o t h 0  

-  -  

Q 1 6  L o c a tio n  o f  
an y a b n o rm a ll y 
sh a p e d  to o th  1  

1 4 .1 3 5  0 .4 4 0  

Q 1 7  D e p th  o f  
m a n d ib u la r  c u rv e o f  
S p e e  2 8  

2 9 .0 2 6  0 .0 1 0 *  

Q 1 8  P re se n c e  o f  
m id lin e  d e v ia t io n  4 4  

1 2 .2 8 4  0 .5 8 4  

 
** indicates significance at the 0.01 level. * indicates significance at the 0.05 level.
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evaluation provided a variety of skeletal 

discrepancies, levels of crowding and transverse 

discrepancies. Out of 18 diagnostic questions asked, 

two questions were found to be showing 

statistically significant changes in observations 

after viewing the plaster models. These questions 

are, 'the amount of overjet' and 'the depth of the 

curve of Spee in the mandible' (table 1). The changes 

in observations in the amount of overjet ranged 

from 2 mm under estimation to 2 mm 

overestimation with the average difference of 0.1 

mm overestimation which is similar to the finding of 
[3]study conducted by Callahan and co-workers . The 

differences recorded in the curve of Spee ranged 

from 1mm to 1.5mm either way.

Statistically significant differences in the 

observations were detected between Class I, class II 

div-1, class II div-2 and class III cases (chart 2).The 

change in observations were noted in 'molar 

anteroposterior relationship' and the 'amount of 

overjet' .  Highest numbers of changes in 

observations were noted while judging between 

class I, end-on molar relation and class II molar 

relation (chart 2). This can be attributed to a 

possible error in the angulation while taking lateral 

photographs.

Out of total 18 diagnostic parameters evaluated in 

the study, only two were found to have statistically 

significant changes after viewing the study models. 

These two categories are the “amount of overjet” 

and the “depth of curve of Spee” in the mandible.

Changes observed in Treatment Plan

Although changes were found in about 8.52% of 

questions asked and although two parameters 

showed significant changes the overall treatment 

plans remained the same for every patient before 

and after viewing the study models. 

Correlation between sagittal relation and changes in 

observations

Molar Relation: The changes observed in molar 

anteroposterior relationship before and after 

viewing the casts were found to be highly 

statistically significant (p=0.000). The highest 

number of changes was recorded in class II div-2 

malocclusion followed by class I and class II div-1 

whereas class III recorded no changes by any of the 

observers. 

Amount of Overjet: More number of changes was 

observed while assessing the amount of overjet in 

class I and class II div- 2 cases, class II div- 1 showed 

fewer changes whereas class III showed no changes 

before and after viewing the casts (p=0.021).

Correlation between group of observers and 

number of changes observed Group 3 which 

comprised of 5 postgraduate students of part II & III 

showed highest number of changes in observations 

than as compared to group 1 and group 2. 

Statistically significant changes were observed 

while assessing the canine anteroposterior relation 

(p=0.004) and the amount of overjet (p=0.000) by 

observers in group 3.

DISCUSSION

Plaster casts are routinely used three-dimensional 

record of the dentition since the inception of 

orthodontics. These models are being used for easy 

visualization of the occlusion, the determination of 

tooth size and arch length discrepancies, as well as 
[8]

other measurements for research purposes. 

The selection of seven orthodontic records for 

 CHART 2

CHART 1
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significant.

Callahan and co-workers conducted a study similar 

to Rheude and co-workers' study; the results 

indicated a total of 83 changes of the 1600 

diagnostic values among 20 diagnostic categories 

recorded. The five categories that were statistically 

signif icant  included the anteroposterior 

relationship of the molars, the anteroposterior 

relationship of the cuspids, the amount of overbite, 

the amount of overjet, and the depth of the curve of 

Spee in the mandible. There were no clinically 

significant changes in treatment recommended by 

the orthodontists from their preliminary to their 

final treatment plans following examination of the 

study casts [3]. In the present study only two 

diagnostic categories were found to have 

statistically significant changes and overall 161 

changes were recorded out of 1890 questions. The 

two questions which had statistically significant 

changes are amount of overjet and depth of 

mandibular curve of Spee. Similarly no changes 

were observed in treatment plan in the present 

study. 

CONCLUSION

Thus from the present study following conclusions 

can be drawn:

1) Only two out of eighteen diagnostic questions 

i.e. 'amount of overjet' and 'curve of Spee' 

showed statistically significant changes in all 

the three groups before and after viewing the 

study casts. These changes could have been 

further reduced if clinical examination was 

part of the study.

2) Statistically significant differences were 

observed while assessing the molar sagittal 

relation (p=0.000) and the amount of overjet 

(p=0.021) in all the three groups.

3) Highest numbers of changes were recorded in 

group III observers in most of the diagnostic 

questions. And statistically significant 

changes were observed particularly while 

assessing canine relation (p=0.004) and 

amount of overjet (p=0.000).

4) Out of 105 treatment plans recorded in the 

Only one observer in group II whereas all group III 

observers showed highest numbers of changes 

before and after viewing the casts (chart 1). These 

changes were observed in 'canine anteroposterior 

relationship' and 'the amount of overjet'. A possible 

explanation for this could be their limited 

experience in observing the details from the 

available records. No significant difference was 

found between group I, group II and group III 

observers for either in the treatment planning 

procedures or treatment mechanics at the p = 0.05 

level of significance.

A study by Han and co-workers presented the 

records incrementally starting with the plaster 

models followed by the facial photographs and 

continuing with the panoramic radiograph, lateral 

cephalogram, and then the tracing. Han and co-

workers showed that in the majority of cases (55%) 

models could provide an adequate amount of 
[2]information for treatment planning . In the current 

study all of the records were shown initially except 

the models and of 105 treatment plans none had 

changed with the addition of the plaster models. In 

only 8.52% of the cases were the diagnostic values 

changed.

A study by Rhuede and co-workers evaluated the 

diagnostic value of digital models by comparing 

them to plaster models. Their sample was selected 

to represent the patients submitted for ABO 

certification. And they found a statistically 

significant difference in the diagnostic values in 14 

of the 20 diagnostic characteristics, including the 

same 2 characteristics found in the present study to 

have a statistically significant number of changes. 
4

Rhuede and co-workers concluded that although 

the number of changes was statistically significant, 

the degree of change was minimal and not clinically 
[4]significant. 

The present study found only two characteristics 

with a statistically significant number of changes 

and with the same minimal degree of change as 

reported by Rheude and co-workers. In the present 

study it was concluded that the diagnostic changes 

made following the addition of the study models to 

the other records proved not to be clinically 
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study there were no changes observed in 

either the treatment plans or treatment 

mechanics before and after viewing the casts.

Thus from the present study it can be concluded that 

the current orthodontic practice can do without 

plaster study casts by thorough clinical 

examination, lateral cephalograms, OPG and good 

quality photographs in most of the cases. Thus 

plaster study casts may no longer be considered as 

an essential diagnostic tool in modern orthodontic 

practice. Further studies are suggested to affirm or 

refuse these findings.
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