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ABSTRACT

Objective: This study aimed to determine the reliability of selected anthropometric parameters of the 

hard palate as individual and simultaneous predictors of the width of the anterior maxillary teeth.

Methods: This retrospective cross-sectional observational study used the maxillary casts of 180 subjects 

from Bosnia and Herzegovina of both genders aged 20 to 40. Hamular distance, hard palate length, 

distances between the incisive papilla and left and right hamular notch, the widths of the anterior teeth at 

the level of contact points were measured on the casts using a digital caliper. For each subject, the sum of 

the widths of the anterior maxillary teeth was calculated and used as the value of a dependent variable. 

The obtained data were statistically analyzed.

Results: Established mean differences between the width of the anterior maxillary teeth and hard palate 

dimensions were statistically significant (p <0.05). Significant positive linear relationships (p <0.000) 

were found, between the hard palate dimensions and the width of anterior teeth, with correlation 

coefficients ranging r =0.247-0.398. The coefficient of multiple correlation was moderate (R =0.438, p 

<0.000).

Conclusions: The multiple linear regression model provides a more reliable prediction of the width of the 

anterior maxillary teeth compared to the simple linear regression models. Nevertheless, the combined 

influence of the four evaluated hard palate dimensions can explain at most 19% of the teeth width 

variability in our subjects, which is insufficient for a reliable prediction. Further studies should be 

examined some other parameters.
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Introduction

The rehabilitation of qualitative and quantita-

tive changes in the stomatognathic system caused 

by complete tooth loss is very demanding. 

Although contemporary Prosthodontics has 

several different therapeutic modalities, the 

making of conventional complete dentures 

remains the most common treatment for eden-

tulous patients [1]. Complete dentures should 

restore original occlusion, lost dentofacial har-

mony and the appearance of the patient being 

impossible to achieve without correct selection 

and setting of artificial teeth. The anterior 

maxillary teeth are most exposed to view and 

judgment, and since their appearance affects the 

dental and smile aesthetics dominantly [2], special 

attention in denture construction belongs to the 

selection of artificial maxillary anterior teeth. The 

anterior teeth are primarily selected to fulfill 

aesthetic requirements. Patients, especially those 

receiving complete dentures for the first time, 

generally expect a similar appearance between 

artificial and lost natural teeth [3-5]. The 

adequately selected size of artificial maxillary 

anterior teeth mostly influences a denture 

naturalness [6-8]. Pre-extraction records of the 

natural tooth dimensions, such as study models, 

photographs, preserved extracted teeth, as well as 

old radiographs and dentures, may be useful in 

selecting artificial anterior maxillary teeth [9]. If 

pre-extraction records are unavailable, deter-

mining the appropriate dimensions of artificial 

maxillary anterior teeth becomes one of the 

challenges [10], which is not always easy to 

respond to satisfactorily. The synthesis of know-

ledge, experience, creativity, imagination and a 

sense of the aesthetic is necessary to pass 

successfully through this step avoiding the 

distinctive artificial appearance of complete 

denture. It is easier to determine the appropriate 

length of artificial maxillary anterior teeth than 

their width [11] since relatively reliable anato-

mical and functional parameters permit this [12-

14]. However, the mesiodistal width of the anterior 

maxillary teeth is more relevant for the natural 

appearance and functionality of the denture [4, 12, 

13], but also much harder to estimate accurately. 

To date, several extraoral and intraoral anthro-

pometric landmarks have been proposed to deter-

mine the width of artificial anterior maxillary 

teeth, and the results of previous studies are in-

consistent regarding their reliability. An univer-

sally applicable anthropometric indicator of the 

anterior teeth width is yet to be found [15, 16], and 

their reliability varies among different ethnic 

groups around the world [3].

Regarding all the above mentioned, this study 

aimed to determine the reliability of selected 

anthropometric parameters of the hard palate as 

individual and simultaneous predictors of the 

width of the anterior maxillary teeth since that has 

not been studied in our population previously.

Materials and Methods

The research was performed at the Dental Pro-

sthetics Department of the Faculty of Dentistry of 

the University of Sarajevo as a retrospective 

observational study employing a cross-sectional 

method. In this study, the values of variables 

obtained by measuring the maxillary casts of 180 

subjects from Bosnia and Herzegovina of both 

genders aged 20 to 40 were used. The maxillary 

casts of the completely dentate subjects with 

proper tooth alignment free of fixed prosthetic 

restorations, fillings, caries, attrition, spacing or 

crowding of anterior teeth were included in the 

study. Slight rotations or inclinations of individual 

teeth and absence of third molars were tolerated, 

as well as different skeletal classes. Maxillary casts 

of subjects with confirmed orthodontic treatment, 

parafunctional habits, congenital or maxillofacial 

defects and craniofacial trauma were excluded 

from the study. Maxillary casts were obtained by 

pouring alginate impressions (Xantalgin® Select, 

Kulzer GmbH, Hanau, Germany) with a type IV gyp-

sum (Moldastone, Kulzer GmbH, Hanau, Germany). 

All impressions have been previously disinfected 

(Aseptoprint® Liquid,  OCC Switzerland, 

Fehraltorf, Switzerland). Following the gypsum 
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Results

The descriptive statistics results, including the 

arithmetic means and confidence intervals, 

standard deviations, value ranges and asymmetry 

coefficients for various measured dimensions of 

the teeth and the hard palate, are shown in Table 1.

The dependent t-test examined the mean 

differences between the measured dimensions on 

the right and left side of the maxilla and the 

obtained results are presented in Table 2. The 

average values of the widths of the anterior 

homologous teeth were not significantly different, 

nor the average values of the distances from 

hamular notch to incisive papilla on the right and 

the left sides of the hard palate.

The Paired samples t-test compared the mean 

differences between the sum of the widths of the 

anterior maxillary teeth and the four evaluated 

dimensions of the hard palate (Table 3). The most 

similar to the widths of the anterior maxillary teeth 

was the hard palate length with a mean difference 

of 0.51 ± 0.45 millimeters, while the most different 

was the hamular distance with a mean difference 

of 3.67 ± 0.55 millimeters. Nevertheless, the results 

of the t-tests showed that all established 

differences between the average values of the sum 

of the widths of the anterior maxillary teeth and 

the four evaluated dimensions of the hard palate 

were statistically significant (p <0.05).

In the separate simple linear regression models, 

the individual correlation and influence between 

the measured dimensions of the hard palate and 

the sum of the widths of the anterior maxillary 

teeth were quantified. A statistically significant 

weak positive linear relationship (r =0.247, p 

<0.000) was found between the hamular distance 

and the dependent variable. Other evaluated 

dimensions of the hard palate also had a 

statistically significant (p <0.000) but a moderate 

positive linear relationship with correlation 

coefficients ranging r =0.324-0.398. The results of 

setting process, the casts were removed from the 

impressions, analyzed to confirm the anatomical 

landmark structures were well duplicated and 

then trimmed. The approval by the Ethics 

Committee of the Faculty of Dentistry of the 

University of Sarajevo and the informed consent of 

participants was obtained for taking the 

impression, making and measuring the maxillary 

casts used in this research.

By one person using a digital caliper (Emil Lux 

GmbH & Co. KG, Wermelskirchen, Germany), the 

following distances on the casts were measured: 

the distance between the right and the left hamular 

notch (hamular distance), the distance between 

the center of the incisive papilla and the fovea 

palatine (hard palate length), the distance from the 

right hamular notch to the incisive papilla, the 

distance from the left hamular notch to the incisive 

papilla, and the mesiodistal widths of the anterior 

maxillary teeth at the level of contact points. Each 

variable was measured three times on each 

maxillary cast, and the obtained values were 

recorded on worksheets. The data later were 

transferred into the Microsoft Excel tables 

(Microsoft Excel 2016 MSO) to calculate the mean 

value of three measurements and get the reference 

value of variables. The sum of the widths of the 

anterior maxillary teeth was also calculated for 

each subject to obtain the value of the dependent 

variable.

The obtained data were statistically analyzed 

using IBM SPSS Statistics v.21. Descriptive 

statistical parameters were calculated. Testing of 

research hypotheses was performed by parametric 

statistical methods. Differences between two 

dependent samples were tested by the Paired 

samples t-test. The correlation and the influence of 

independent variables on the dependent variable 

were examined in the first procedure by simple 

linear regression analysis, while in the second 

procedure, a standard multiple linear regression 

analysis, the enter method, was used. Before 

testing the research hypotheses, the universal 

statistical assumptions of the used parametric 

statistical methods were screened, namely: 

normality of the distribution of variables and the 

presence of univariate atypical points (Outliers). 

Additionally, the absence of multicollinearity of 

independent variables with VIF coefficient for the 

linear regression analyzes was examined. By 

checking the stated assumptions, no significant 

violation of them was noticed. The alpha 

significance level was set at 5% (0.05).

Dimensions

The sum of the widths of the anterior maxillary teeth

Hamular distance

Hard palate length

Distance from the right hamular notch to the incisive papilla

Distance from the left hamular notch to the incisive papilla

Width of right central incisor

Width of right lateral incisor

Width of right canine

Width of left central incisor

Width of left lateral incisor

Width of left canine

Compared dimensions

Compared dimensions

Width of right central incisor - Width of left central incisor

The sum of the widths of the anterior maxillary teeth
- Hamular distance

Width of right lateral incisor - Width of left lateral incisor

The sum of the widths of the anterior maxillary teeth 
- Hard palate length

Width of right canine - Width of left canine

The sum of the widths of the anterior maxillary teeth 
- Distance from the right hamular notch to the incisive papilla

Distance from the right hamular notch to the incisive papilla

The sum of the widths of the anterior maxillary teeth 
- Distance from the left hamular notch to the incisive papilla

- Distance from the left hamular notch to the incisive papilla

n

180

180

180

180

180

180

180

180

180

180

180

n

n

180

180

180

180

180

180

180

180

Skewness

0,21

0,27

0,18

-0,55

0,42

0,14

0,07

-0,32

-0,02

0,07

-0,16

t value

t value

-0,964

13,059

2,214

-13,595

-12,351

-0,281

0,205

0,912

P value

P value

0,336

0,000

0,028

0,000

0,000

0,779

0,838

0,363

Std. Deviation

0,61

0,55

0,54

0,63

0,55

0,49

2,61

3,45

2,72

3,03

3,34

Std. Deviation

Std. Deviation

0,45

3,77

3,10

3,14

3,32

0,51

0,36

1,81

Minimum

7,30

5,37

6,75

5,40

5,50

6,60

40,40

32,00

40,09

41,60

41,00

Maximum

10,37

8,90

9,20

10,17

8,70

9,50

52,90

49,93

52,75

57,16

57,71

95% C.I.Mean

8,60±0,09

6,76±0,08

7,85±0,08

8,63±0,09

6,77±0,08

7,84±0,07

46,44±0,38

42,77±0,50

45,93±0,40

49,62±0,44

49,49±0,49

95% C.I.Mean

95% C.I.Mean

Paired Differences

Paired Differences

-0,03±0,07

3,67±0,55

0,51±0,45

-3,18±0,46

-3,05±0,48

-0,01±0,08

0,01±0,05

0,12±0,26

Table 1. Descriptive values of different evaluated dimensions of teeth and hard palate

Table 2. The differences between the average values of measurements on the right and left sides of the upper jaw

Table 3. The differences between the average values of the sum of the widths 
of the anterior maxillary teeth and the dimensions of the hard palate
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the anterior maxillary teeth were analyzed, the 

hamular distance showed a statistically significant 

contribution (Beta = 0.162, p <0.026) compared to 

other predictors that did not have statistical 

significance (Table 6). The result of performed 

multiple linear regression is the multiple linear re-

gression equation with included regression coeffi-

cients as follows: The sum of the widths of the 

anterior maxillary teeth = 25,621+ 0,122 X1 + 

0,010 X2 + 0,119 X3 + 0,186 X4, where X1 through 

X4 are distinct predictor variables given in Table 6.

Discussion

According to the literature, some of the 

extraoral factors have been frequently used to 

determine the width of anterior maxillary teeth, 

particularly the intercommissural, interalar, inter-

canthal, interpupillary and bizygomatic distance 

[17]. The relationships between teeth and facial 

dimensions have been extensively examined, but 

the results of performed studies are not consistent. 

Several previous studies have shown that some 

parts of the face and dimensions of the anterior 

teeth have a proportional relationship [11, 12, 14, 

18-23]. Other studies have not confirmed the 

correlation [8, 24-29] or found it only in a 

particular gender [13, 30]. The general opinion is 

that harmony between the dimensions of the teeth 

and the patient's face is needed to achieve a 

satisfactory aesthetic result with dentures, but 

none of the studied facial dimensions can be 

recommended as universally applicable and 

reliable for determination of the width of the 

artificial anterior maxillary teeth. Additionally, the 

reliability of using the facial dimensions also 

compromises the absence of a static relationship of 

structures due to mobility and possible changes in 

soft tissue landmarks due to aging [31], body 

weight variability [32], aesthetic surgical or 

cosmetic corrections. It is considered that only 

fixed anatomical landmarks should be used to 

determine the width of artificial upper anterior 

teeth, which does not change due to the previously 

mentioned [33] or some other factors. Several 

intraorally located structures are known to remain 

constant throughout life [34]. The hamular notch is 

located at the junction of the maxilla and the 

pterygoid hamulus of the sphenoid bone [35]. It is 

an easily noticeable bilateral landmark that does 

not change after tooth loss, bone resorption, or due 

to aging or body weight changes [33]. Previous 

studies have found that the average values of 

hamular distance and the sum of individual 

mesiodistal widths of the anterior maxillary teeth 

are not significantly different, are significantly 

correlated and that this dimension of the hard 

palate is a reliable clinical guide [33, 36-39]. This 

study revealed that hamular distance was a 

significant but the weakest predictor of the sum of 

widths of the anterior maxillary teeth. All other 

dimensions of the hard palate showed a stronger 

association with the dependent variable. Similar to 

other previous studies [32, 40], the present study 

also found that the average values of the hamular 

distance and the sum of widths of the anterior 

maxillary teeth differ significantly. According to a 

recently published approach, a more reliable 

determination of the width of the anterior 

maxillary teeth performs if 10 millimeters are 

added to a measured value of the hamular distance 

[4, 15]. However, the results of this and some other 

studies [27] do not support this method. The 

incisive papilla is also considered a reliable and 

relatively stable anatomical landmark [34] that 

does not change position after tooth loss [41] and 

even years later [42]. Its center is usually used as a 

reference point [41, 42]. Larasati et al., founded 

that the distances between the center of the 

incisive papilla and the hamular notch on the right 

and left side and the width of the anterior maxillary 

teeth are significantly correlated and that these 

distances may explain 25.7% of tooth width 

variability [40]. In some studies, the strength of 

correlation between the distance from the center 

of the incisive papilla to the hamular notch and the 

width of the upper anterior teeth varies regarding 

ethnicity [39] and gender [40], but authors [38] 

still consider this distance of the hard palate as a 

reliable guide for determining the width of the 

upper anterior teeth. In the present study, this 

distance on the hard palate showed a significant 

the performed simple linear regression analysis 

are shown in Table 4. 

The multiple linear regression investigated the 

simultaneous influence of the measured dimen-

sions of the hard palate on the prediction of the 

sum of the widths of the anterior maxillary teeth. 

Results confirmed that the regression model with a 

set of independent variables has a statistically 

significant moderate multiple linear relationships 

(R = 0.438, p <0.000) with the dependent variable 

(Table 5). 

When the individual influences of independent 

variables in the model on the contribution to the 

prediction of the value of the sum of the widths of 

R F P valueStd. Error
R

Square
Adjusted
R Square

0,438 10,386 0,0002,370,192 0,173

Table 5. Representativeness of the multiple linear regression model 
for predicting the value of the sum of the widths of the anterior maxillary teeth

Table 6. Realized regression parameters for predicting the value of the sum of the widths of the anterior maxillary teeth

a

Hamular distance (X1)

Hard palate length (X2)

Distance from the right hamular 
notch to the incisive papilla (X3)

Distance from the left hamular 
notch to the incisive papilla (X4)

Unstandardized 
Coefficients

Standardized 
Coefficients

95% Confidence
Interval for B

Lower
Bound

B Beta
Std.

Error

P valuet value
Upper
Bound

25,621

0,122

0,010

0,119

0,186

3,612

0,054

0,120

0,120

0,108

32,749

0,230

0,248

0,356

0,399

7,094

2,245

0,083

0,992

1,731

0,000

0,026

0,934

0,323

0,085

18,493

0,015

-0,228

-0,118

-0,026

-

0,162

0,010

0,138

0,239

Regression models

Hamular distance -> 
The sum of the widths of the anterior maxillary teeth

Hard palate length -> 
The sum of the widths of the anterior maxillary teeth

Distance from the right hamular notch to the incisive papilla -> 
The sum of the widths of the anterior maxillary teeth

Distance from the left hamular notch to the incisive papilla -> 
The sum of the widths of the anterior maxillary teeth

0,19

0,31

0,33

0,31

38,45

32,18

29,87

31,06

0,247

0,324

0,388

0,398

0,92

0,99

1,07

1,07

46,44

46,44

46,44

46,44

42,76

45,93

49,62

49,49

P valuebarX/YYX

0,000

0,000

0,000

0,000

Mean Regression parameters

Table 4. Simple linear regression models for predicting the value of the sum of the widths of the anterior maxillary teeth
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the anterior maxillary teeth were analyzed, the 

hamular distance showed a statistically significant 

contribution (Beta = 0.162, p <0.026) compared to 

other predictors that did not have statistical 

significance (Table 6). The result of performed 

multiple linear regression is the multiple linear re-

gression equation with included regression coeffi-

cients as follows: The sum of the widths of the 

anterior maxillary teeth = 25,621+ 0,122 X1 + 

0,010 X2 + 0,119 X3 + 0,186 X4, where X1 through 

X4 are distinct predictor variables given in Table 6.

Discussion

According to the literature, some of the 

extraoral factors have been frequently used to 

determine the width of anterior maxillary teeth, 

particularly the intercommissural, interalar, inter-

canthal, interpupillary and bizygomatic distance 

[17]. The relationships between teeth and facial 

dimensions have been extensively examined, but 

the results of performed studies are not consistent. 

Several previous studies have shown that some 

parts of the face and dimensions of the anterior 

teeth have a proportional relationship [11, 12, 14, 

18-23]. Other studies have not confirmed the 

correlation [8, 24-29] or found it only in a 

particular gender [13, 30]. The general opinion is 

that harmony between the dimensions of the teeth 

and the patient's face is needed to achieve a 

satisfactory aesthetic result with dentures, but 

none of the studied facial dimensions can be 

recommended as universally applicable and 

reliable for determination of the width of the 

artificial anterior maxillary teeth. Additionally, the 

reliability of using the facial dimensions also 

compromises the absence of a static relationship of 

structures due to mobility and possible changes in 

soft tissue landmarks due to aging [31], body 

weight variability [32], aesthetic surgical or 

cosmetic corrections. It is considered that only 

fixed anatomical landmarks should be used to 

determine the width of artificial upper anterior 

teeth, which does not change due to the previously 

mentioned [33] or some other factors. Several 

intraorally located structures are known to remain 

constant throughout life [34]. The hamular notch is 

located at the junction of the maxilla and the 

pterygoid hamulus of the sphenoid bone [35]. It is 

an easily noticeable bilateral landmark that does 

not change after tooth loss, bone resorption, or due 

to aging or body weight changes [33]. Previous 

studies have found that the average values of 

hamular distance and the sum of individual 

mesiodistal widths of the anterior maxillary teeth 

are not significantly different, are significantly 

correlated and that this dimension of the hard 

palate is a reliable clinical guide [33, 36-39]. This 

study revealed that hamular distance was a 

significant but the weakest predictor of the sum of 

widths of the anterior maxillary teeth. All other 

dimensions of the hard palate showed a stronger 

association with the dependent variable. Similar to 

other previous studies [32, 40], the present study 

also found that the average values of the hamular 

distance and the sum of widths of the anterior 

maxillary teeth differ significantly. According to a 

recently published approach, a more reliable 

determination of the width of the anterior 

maxillary teeth performs if 10 millimeters are 

added to a measured value of the hamular distance 

[4, 15]. However, the results of this and some other 

studies [27] do not support this method. The 

incisive papilla is also considered a reliable and 

relatively stable anatomical landmark [34] that 

does not change position after tooth loss [41] and 

even years later [42]. Its center is usually used as a 

reference point [41, 42]. Larasati et al., founded 

that the distances between the center of the 

incisive papilla and the hamular notch on the right 

and left side and the width of the anterior maxillary 

teeth are significantly correlated and that these 

distances may explain 25.7% of tooth width 

variability [40]. In some studies, the strength of 

correlation between the distance from the center 

of the incisive papilla to the hamular notch and the 

width of the upper anterior teeth varies regarding 

ethnicity [39] and gender [40], but authors [38] 

still consider this distance of the hard palate as a 

reliable guide for determining the width of the 

upper anterior teeth. In the present study, this 

distance on the hard palate showed a significant 

the performed simple linear regression analysis 

are shown in Table 4. 

The multiple linear regression investigated the 

simultaneous influence of the measured dimen-

sions of the hard palate on the prediction of the 

sum of the widths of the anterior maxillary teeth. 

Results confirmed that the regression model with a 

set of independent variables has a statistically 

significant moderate multiple linear relationships 

(R = 0.438, p <0.000) with the dependent variable 

(Table 5). 

When the individual influences of independent 

variables in the model on the contribution to the 

prediction of the value of the sum of the widths of 

R F P valueStd. Error
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Square
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R Square

0,438 10,386 0,0002,370,192 0,173

Table 5. Representativeness of the multiple linear regression model 
for predicting the value of the sum of the widths of the anterior maxillary teeth

Table 6. Realized regression parameters for predicting the value of the sum of the widths of the anterior maxillary teeth
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Hamular distance (X1)

Hard palate length (X2)

Distance from the right hamular 
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2007;20(3):313-315.
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Hypotheses. 2016;7(4):147-151.

18. Ibrahimagić-Šeper L, Selimović E. Analysis of 

the correlation between some antropometric 

parametars of the face and the teeth in 

reconstruc-tive removable prosthodontics. 

Med Glas. 2005;2(1):29-33.

19. Gomes VL, Gonçalves LC, Costa MM, Lucas Bde 

L. Interalar distance to estimate the combined 

width of the six maxillary anterior teeth in oral 

rehabilitation treatment. J Esthet Restor Dent. 

2009;21(1):26-36.

positive relationship with the width of the anterior 

maxillary teeth, the strongest of all variables 

analyzed by simple linear regression. 

However, based on the realized coefficients r = 

0.388 for the right and r = 0.398 for the left side, the 

correlation was only moderate. Baker et al., 

considered a hamular distance a more reliable 

guideline of the width of the anterior maxillary 

teeth than the distance between the center of the 

incisive papilla and the hamular notch [15]. In the 

present study, multiple regression analyses 

confirmed a similar result, and the hamular 

distance contributes significantly (Beta = 0.162, p 

<0.026) to the estimation of the width of the 

anterior maxillary teeth, unlike the other three 

predictors. However, when a simple linear 

regression examined the individual influence of 

predictors, the present study found the opposite 

results, a weak correlation of the width of teeth and 

the hamular distance, and a moderate correlation 

between the width of teeth and the length between 

the incisive papilla and the hamular notch. The 

hard palate length is another possible intraoral 

reference distance with boundary points, the 

center of the incisive papilla and the palatine fovea 

remaining constant after tooth loss. Previous 

studies have shown that the average values of this 

distance are not significantly different in dentate 

and edentate subjects, and also that through its 

measurement, the original value of the length of 

the upper central incisor can be estimated [43]. 

According to the present study results, four 

examined dimensions of the hard palate were 

significantly different in the mean value from the 

width of the anterior maxillary teeth, and the hard 

palate length was the most similar, with a mean 

difference of 0.51 ± 0.45 millimeters. The present 

study founded a statistically significant moderate 

positive linear relationship between the hard 

palate length and the anterior teeth width. 

Compared to other predictors, hard palate length 

would be a better guideline than the hamular 

distance but weaker than the distance between the 

incisive papilla and the hamular notch. Similar 

studies examining the relationship between the 

hard palate length and the width of the anterior 

maxillary teeth are lacking in the literature.

Conclusion

Within the limitations of this study, the 

following conclusions can be drawn:

1. There is a significant positive correlation 

between all evaluated dimensions on the hard 

palate and the anterior maxillary teeth width, 

and the multiple linear regression model 

provides a more reliable prediction of the 

original value of the width of the anterior 

maxillary teeth compared to the simple linear 

regression models constructed in this study.

2. Determination of the width of the artificial 

anterior maxillary teeth by measurement of 

the hard palate dimensions can be used as the 

initial step or combined with other methods 

for the selection of anterior teeth in denture 

construction. Some other parameters must be 

examined since the combined influence of the 

four evaluated hard palate dimensions can 

explain at most 19% of the variability of 

maxillary anterior teeth width in our subjects, 

which is insufficient for a reliable prediction.
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teeth than the distance between the center of the 

incisive papilla and the hamular notch [15]. In the 

present study, multiple regression analyses 

confirmed a similar result, and the hamular 

distance contributes significantly (Beta = 0.162, p 

<0.026) to the estimation of the width of the 

anterior maxillary teeth, unlike the other three 

predictors. However, when a simple linear 

regression examined the individual influence of 

predictors, the present study found the opposite 
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hard palate length is another possible intraoral 
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remaining constant after tooth loss. Previous 
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distance are not significantly different in dentate 

and edentate subjects, and also that through its 

measurement, the original value of the length of 

the upper central incisor can be estimated [43]. 

According to the present study results, four 

examined dimensions of the hard palate were 

significantly different in the mean value from the 
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palate length was the most similar, with a mean 
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would be a better guideline than the hamular 

distance but weaker than the distance between the 

incisive papilla and the hamular notch. Similar 

studies examining the relationship between the 

hard palate length and the width of the anterior 

maxillary teeth are lacking in the literature.

Conclusion

Within the limitations of this study, the 

following conclusions can be drawn:

1. There is a significant positive correlation 

between all evaluated dimensions on the hard 

palate and the anterior maxillary teeth width, 

and the multiple linear regression model 

provides a more reliable prediction of the 

original value of the width of the anterior 

maxillary teeth compared to the simple linear 

regression models constructed in this study.

2. Determination of the width of the artificial 

anterior maxillary teeth by measurement of 

the hard palate dimensions can be used as the 

initial step or combined with other methods 

for the selection of anterior teeth in denture 

construction. Some other parameters must be 

examined since the combined influence of the 

four evaluated hard palate dimensions can 

explain at most 19% of the variability of 

maxillary anterior teeth width in our subjects, 

which is insufficient for a reliable prediction.
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