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INTRODUCTION 

The curve of Spee was first described 

by Graf Von Spee as an anatomic curvature 

constituting part of a cylinder passing 

tangential to the incisal edges of the lower 

incisors, the mandibular second molar and the 

mandibular condyle. The center of this cylinder 

lies in the mid-orbital plane with a radius of 

6.6-7 cm(1). From the clinical aspect, the curve 

of Spee is determined by the distal marginal 

ridges of posterior teeth together with the 

incisal edges of the lower incisors.            

The significance of the curve of Spee 

still remains unclear. However, its importance 

in increasing the masticatory efficiency and the 

distribution of the occlusal forces has been 

reported in previous research.(2–4) 

  Several factors have been reported for 

affecting the development of the curve of Spee 

including the mandibular incisor proclination 

(5–7), lower arch circumference (7,8) incisor 

overbite (9,10) as well as craniofacial 

morphology(11,12). 

Andrews(13) described the six keys of 

occlusion and stated that the curve of Spee 

ranged from flat to mild in individuals with 

normal occlusion. A deep curve of Spee has 

been correlated with deep bite malocclusions. 

Therefore, leveling the curve of Spee is 

considered an integral part of the treatment of 

most orthodontic cases. This can be achieved 

through several modalities including incisor 

intrusion or molar extrusion(14).  

Understanding the relationship between the 

different types of malocclusion and the curve 

of Spee will allow better treatment of such 

orthodontic cases. Therefore, this study aimed 

to determine the depth of the curve of Spee in 

different types of malocclusion. 

 

MATERIALS AND METHODS 

This study was designed as a 

retrospective cross-sectional study on records 

of orthodontic patients obtained from the 

outpatient clinic, Department of Orthodontics, 

Faculty of Dentistry, Cairo University. Due to 

the retrospective nature of the study, as well as 

being carried on dental models, no approval of 

the ethics committee was sought. Dental 

models of one hundred and twenty patients (47 
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males and 73 females with age range between 

14- 25years) were selected and included in the 

study. All patients fulfilled the following 

inclusion criteria: healthy subjects having 

complete set of permanent dentition including 

fully erupted second permanent molars. Except 

for the third molars, no other maxillary or 

mandibular teeth were absent. None of the 

patients had previous orthodontic treatment. 

All patients were free of any craniofacial 

disorder, any tooth attrition or wear. The casts 

were divided into 4 equal groups of 30 casts 

each according to the type of malocclusion as 

defined by the British standards of 

classification. 

Group 1 class I malocclusion  

Group 2 class II div 1 malocclusion 

Group 3 class II div 2 malocclusion  

Group 4 class III malocclusion  

The dental models were scanned using 

3-dimensional desktop laser Scanner (3Shape, 

Copenhagen, Denmark). The digital models 

were then analyzed using the 3Shape 

Orthoanalyzer 2019 software and the curve of 

Spee was measured according to the method 

advocated by Braun et al.(10). It was measured 

as the perpendicular distance between the 

deepest cusp tip and a horizontal reference 

plane that was laid between the lower central 

incisors and the distobuccal cusp of the 

mandibular second molars as shown in  figure 

(1). The measurement was made on the right 

and left sides of the dental arch and the mean 

value of these two measurements was used as 

the depth of the curve of Spee.  

Figure (1): A screenshot of the Orthoanalyser Software 

showing measurement of the curve of Spee 

 

STATISTICAL ANALYSIS 

Statistical analysis was performed with 

SPSS 16 ® (Statistical Package for Scientific 

Studies), Graph pad prism & windows excel. 

Data were presented as mean &standard 

deviation.  

One Way Repetitive ANOVA was 

performed to compare between the four groups 

and find if there was a significant difference 

between them. Significance level was set at 

P≤0.05. 

RESULTS 

 Class II div 2 cases revealed the 

highest mean (2.95mm ± 0.58) indicating the 

deepest curve of Spee , followed by class II div 

1 (2.49mm ± 0.64), then class I (1.96mm ± 

0.61), while the least was class III (1.79mm ± 

0.52) as presented in table (1) and figure (2).  

One Way Repetitive ANOVA was 

performed to compare between  four groups 

and revealed significant difference between 

them (P < 0.05), followed by Tukey`s post hok 
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test for multiple comparisons which revealed 

significant difference between means with 

different superscript letters as P < 0.05 as 

shown in table (1). Therefore, a significant 

difference was found between the depths of the 

curves of Spee when comparing between  class 

I & class II division 1malocclusion,  class I & 

class II division 2 malocclusion, class II 

division 1 & class II division 2, class II 

division 1 & class III malocclusion and 

between class II div 2 & class III malocclusion.  

However, an insignificant difference was found 

between the depths of the curves of Spee 

between Class I and Class III malocclusion 

cases which was represented with the same 

superscript letters as P > 0.05 as shown in 

table(1) . 

Table (1): Mean and standard deviation of curve of 

Spee depth in different types of malocclusion. 

Figure (2): Bar chart showing the means of curve 

of Spee depths in different types of malocclusion. 

 

DISCUSSION 

Many of the orthodontic problems are 

associated with an increased curve of Spee and 

therefore, evaluation of the depth of the Curve 

of Spee plays a pivotal role in orthodontic 

diagnosis and treatment planning. Although 

there are different opinions about the 

development of the COS, it is important to 

know in which type of malocclusion this curve 

is more severe. Therefore, this study was 

performed to assess the relationship between 

different sagittal dental malocclusions and the 

depth of the curve of Spee. 

  Gender predilection has not been 

reported to affect the depth of the curve of 

Spee (15,16). Therefore, no attempt was made 

to separate the sample according to sex in this 

study. 

   It has been claimed that the depth of the 

COS is stable throughout adolescence and into 

adulthood(15,17) Accordingly, adolescents and 

young adults with all teeth present except third 

molars were included in the study.  

The patient’s craniofacial morphology 

has been suggested to have little influence on 

the depth of the curve of Spee as reported by 

Kumar and Tamizharasi.(18) Therefore, patient 

selection was based primarily on dental 

malocclusion. Moreover, patients with any 

facial asymmetry or skeletal abnormalities 

were excluded from the study as not to affect 

the depth of the curve of Spee. 

 
N Min. Max M SD P value 

class I 30 0.37 2.93 1.96 a 0.61 

< 

0.001* 

Class II 

div1 
30 1.13 3.85 2.49 b 0.64 

class II 

div2 
30 2.08 4.25 2.95 c 0.58 

class II 30 0.68 3.01 1.79 a 0.52 
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 In the current study, the Curve of Spee 

is determined by the distal marginal ridges of 

the mandibular second molars and the incisal 

edges of the central incisors.  Reviewing the 

literature, many methods for calculating the 

depth of the curve of Spee have been adopted. 

Bishara et al.(17),used the average of the sum 

of the perpendicular distances to each cusp tip, 

while Braun et al.(10) and Braun and 

Schmidt(19) used the average of the sum of the 

maximum depth on both sides. However, these 

measurements were made on plaster models 

with a caliper.  With the recent advances in the 

3D technology, digitized study models of 

plaster casts are now available. Moreover, 

precise measurements can be now made using 

highly specialized software(20,21).  The 

accuracy and validity of measurements carried 

out on the 3D digitized models have been 

experimented in several studies(22–24). 

Considering the accuracy of the measured 

outcome together with the ease of use as well 

as the reduced time, digital models were used 

in this study.  

Analyzing the results of the current 

study, the mean depth of the curve of Spee was 

greatest in the Class II division 2 malocclusion 

cases, followed by Class II Division 1, Class I, 

and then Class III, with the least depth. These 

results suggest that the depth of the curve of 

Spee in the mandibular arch is affected by the 

anteroposterior position of the mandibular 

incisors which in turn supports the evidence 

that the radius of the curve of Spee is shorter in 

subjects with Class II malocclusion(11). Those 

results were in alignment with findings of  of 

Imtiaz et al.(25) and  Shanon & Nanda(26).  

On the contrary, a similar study by Veli et 

al.(27) reported higher means for the curve of 

Spee in class II division 1 than in division 2 

cases. Other studies reported deeper curves of 

Spee in class II malocclusion followed by class 

I and then class III without taking into 

consideration any differences between 

divisions 1 and 2 of class II(28,29). 

Comparing the different types of 

malocclusion, a statistically significant 

difference between Class I malocclusion and 

each of Class II division 1 and Class II division 

2 malocclusions was found in the current 

study. On the other hand, Braun and 

Schmidt(19) reported similar depths of the 

curves of Spee for those with Class I and Class 

II malocclusion. Moreover, Class II division 2 

cases showed significantly deeper curve of 

Spee than Class II division 1 cases. This was in 

disagreement with the findings of Veli et 

al.(27) where no significant difference was 

found in the depth of the curve of Spee 

between both groups. Regarding the depths of 

the curve of Spee for class III malocclusion, no 

significant difference was found between class 

I and class III malocclusion. Similar findings 

were reported by  Sayar & Oktay(29) and Veli 

et al.(27). 
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Treatment techniques to deal with 

exaggerated curves of Spee and the stability of 

those treatments are an all-time attraction for 

orthodontists worldwide (30). Our findings 

provide insight into the magnitude of the curve 

of Spee in different types of malocclusion. 

 

CONCLUSIONS: 

1. The depth of the curve of Spee was 

deepest in Class II division 2 malocclusion, 

followed by Class II division 1, Class I, and 

then Class III , which showed least depth of 

the curve of Spee. 

2. There was a significant difference 

between class I and both divisions of class II 

malocclusion. 

3. There was a significant difference 

between the depths of the curve of Spee in 

class II division 1 and Division 2 cases. 

4. There was a significant difference 

between both divisions of class II and class 

III malocclusion. 

5. There was NO significant difference 

between the depths of the curve of Spee 

between Class I and Class III malocclusion 
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