
 

 108 
                                                                                                                 

  

 

 
 

 

 

 
 

Ruba J Mohammed                             Dept of Pedod, Orthod and Prev Dentistry 
BDS, MSc (Asst. Lec.)                                                             College of Dentistry, University of Mosul   

                                    

 

 الخلاصة
ور الشعاعية : تهدف ىذه الدراسة إلى مقارنة مصداقية قياسات التحليلات الخاصة بقياس الرأس للأنسجة الرخوية باستعمال التحليل الرقمي الدباشر للصالأهداف

الدراسة  المواد وطرائق العمل:لحاسوب للتحليلات الجانبية. الجانبية و بين تقنية تصوير أشعة الوجو الجانبية الاعتيادية باستعمال الطريقة اليدوية الاعتيادية و برنامج ا
سنة و كانت العينات مطابقة للمواصفات التي حددتها ىذه الدراسة. تسعة قياسات للأنسجة الرخوية قد  52–81، بعمر ابالغ اعراقي 03الحالية أجريت على عينة من

اليدوي و الرقمي الدباشر على شاشة الحاسوب، و تم تحليل البيانات باستعمال الإحصاء الوصفي و  سجلت من الصور الشعاعية الجانبية للمرضى باستعمال التحليل
إن تحليل الأنسجة الرخوية الجانبية بالطريقة  الاستنتاجات: أظهرت النتائج انو لا توجد اختلافات معنوية بين الطريقتين. النتائج: (Student’s t– test)اختبار 

من حيث  قل مصداقية عن استعمال الطريقة التقليدية ، فضلا عن ذلك فان الطريقة الرقمية للتحليل تملك الكثير من الدنافع عن الطريقة التقليديةالرقمية كانت  لا ت
 الصورة الإشعاعية يمكن تحسينها بطريقة مختلفة.  أنالإقلال من كمية الإشعاع و 

 

 ABSTRACT 

Aims: This study compared the reliability of measurements of soft tissue cephalometric analysis be-

tween the direct digital and conventional cephalometric images using computerized cephalometric pro-

gram and hand tracing. Materials and Methods: The adult sample consisted of (30) Iraqi subjects 

(females and males) with age ranged 18 – 25 years old, the samples satisfied the criteria of this study. 

Nine soft tissue measurements were recorded from lateral cephalometric radiographs using either hand 

tracing or digitally directly on the monitor. The data were analyzed using descriptive statistic and stu-

dent’s t–test. Results: No significant differences were found between the conventional or hand tracing 

and digital cephalometric analysis. Conclusions: The analysis of soft tissue profile using digital cepha-

lometric analysis is reliable as using the conventional method. Yet, the digital method had more benefit 

than the conventional method, such as reduction of the radiation dose and the image enhancement.  
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INTRODUCTION 
From ancient societies and cultures to 

our modern society, a great emphasis has 

been placed on the facial esthetics and 

physical attractiveness. The concept of 

esthetics is subjective, so, it is very hard to 

determine objective criteria of defining the 

concept of beauty. The aim of orthodontic 

treatment is to achieve a proper, functional 

occlusion together with a well balanced 

and esthetic facial profile; therefore many 

studies on the ideal relationship of skeletal 

and soft tissue have been carried out.
 (1–7)

  

Analysis of dental and skeletal pat-

terns alone might be inadequate or mis-

leading, because of marked variations in 

soft tissues covering the dento–skeletal 

framework. As treatment mechanics be-

come more effective, there has been in-

creased emphasis on the soft tissues in 

both diagnostic and treatment results. 

Cephalometric norms of various ethnic 

and racial groups have been established in 

many studies. Most investigators have 

concluded that there are significant differ-

ences between ethnic and racial groups, 

and many cephalometric standards have 

been developed for various ethnic groups.
 

(8–13)
 

Investigators have developed numer-

ous analyses to interpret the diagnostic 

information provided by the lateral cepha-

logram.
(14)
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Most investigations on the reliability 

of soft tissue cephalometric measurements 

using conventional and digital cephalo-

metric analysis
 
have dealt mainly with the 

skeletal reference points.
(15–17)

 Only a few 

authors have studied problems and bene-

fits regarding the reproducibility of soft 

tissue measurements.
(18–19)

 Each radio-

graphic exposure is a potential risk for the 

patient. The development of digital radio-

graph led to the further reduction in radia-

tion without the loss of diagnostic quality 

in addition to other benefits like the image 

processing, the storage improvement and 

information access or transfer.
 (20)

 

The aim of this study is to find the 

most appropriate method of assessing soft 

tissue profile to be used both in clinical 

and research works.  

 

MATERIALS AND METHODS 
The samples of this study consisted of 

30 adult males and females with age 

ranged between 18–25 years who were 

selected from the students of College of 

Dentistry, University of Mosul and from 

the patients attending the Collage. The 

samples satisfied the criteria of balanced 

facial profile, class I molar relationship, 

competent lips and normal overbite – 

overjet relationship and they have not re-

ceived any previous orthodontic treatment. 

Two lateral cephalometric radiographs 

(conventional and digital) have been taken 

for each subject. The conventional radio-

graphs were taken with cephalometric x – 

ray machine type Starto – M505 – Italy; 

operated at 78 kVp, 12 mA and 0.8 sec. 

exposure time. Whereas, the digital radio-

graphs were taken with Planmeca Dimaxis 

x – ray Pro–Finland; with 78 kVp, 12 mA 

and 23 sec. scanning time according to 

manufacturer’s instructions. 

In each method, the subject’s head 

was positioned in a cephalostat and orient-

ed parallel to the Frankfort horizontal 

plane. The lips were in closed position and 

the teeth were in maximum intercuspation. 

The conventional lateral cephalographs 

were traced using acetate paper, the skele-

tal landmarks were determined as de-

scribed by Thurow.
(21)

 

The soft tissue landmarks were deter-

mined according to the definition of Cha-

conas and Batroff.
 (22)

 

The angular measurements included 

the following; the angle of soft tissue faci-

al convexity excluding the nose (nˊ–sn–

pogˊ),
(23)

 angle of total facial convexity 

(nˊ–pr–pogˊ),
(23)

 soft tissue facial plane 

angle (nˊ–pogˊ to Frankfort horizontal 

plane),
(24)

 nasolabial angle (the angle 

formed between the tangent, to columela 

of nose and Sn–Ls),
(25)

 mentolabial angle 

(angle formed between Li –Bˊ  and the 

tangent to the chin),
(26)

 Z angle (which is 

formed between the FH plane and the line 

drawn from pogˊ to the most protruding 

lip). 

All sagittal and vertical linear dimen-

sions were measured perpendicular and 

parallel to Frankfort horizontal plane re-

spectively. The linear variables determined 

were measured by Zylinski et al.,
(26)

 and 

included: upper lip length (sn–sto), lower 

lip length (sto–meˊ) and nasal depth (pr–

nˊ). 

In the digital technique, the digital ra-

diographs were traced directly on the mon-

itor using Planmeca software program 

(Dimax classic imaging software, Fin-

land). The identification of landmarks was 

performed with a mouse controlled cross 

hair cursor, the monitor (Bestview, Korea) 

with high definition 1024x768 pixel, the 

software program was calibrated prior to 

each individual tracing, and then the same 

soft tissue angular and linear parameters, 

calculated and displayed on the monitor 

according to manufacturer’s instructions 

as shown in Figures (1) and (2) also the 

image manipulations (image magnifica-

tion, reverse gray scale, contrast alteration 

and pseudo–coloring of the image) were 

used to enhance the image quality, in turn 

this facilitated the landmark identifications 

of the soft tissues analysis. 

The data were analyzed using descrip-

tive statistics including mean, standard 

deviation. Student’s t – test was used to 

examine the difference between the two 

methods at p≤ 0.05. 
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Figure (1): Angular measurements of soft tissue analysis within digital image. 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

Figure (2): Linear measurements of soft tissue analysis within digital image. 
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The descriptive statistics along with 

the results of Student’s t – test for the soft 

tissue parameters using the two methods 

(conventional and digital cephalographs) 

are presented in Table (1). No significant 

difference was noticed between the two 

methods regarding angular soft tissue 

measurements as shown in Table (1) and 

Figure (3). 

 

Table (1): Angular and linear measurements of soft tissue analysis in conventional and digital methods. 

p –value df t – value SE SD Mean No. Group  Variables  

0.973 58 0.034 
0.815 4.468 163.53 30 Conventional 

a
n

g
u

la
r

 

ń–sn–˗pog´ 

angle 0.539 2.956 163.50 30 Digital 

0.688 58 –0.404 
0.775 4.247 127.70 30 Conventional ń–pr–pog´ 

angle 0.741 4.064 128.13 30 Digital 

0.755 58 –0.314 
1.196 6.551 90.01 30 Conventional ń–pog´ to 

FH angle 0.528 2.893 90.42 30 Digital 

0.193 58 –1.316 
1.450 7.942 74.23 30 Conventional 

Z– angle 
0.769 4.214 76.39 30 Digital 

0.780 58 –0.281 
2.002 10.966 104.13 30 Conventional Nasolabial 

angle 1.339 7.336 104.80 30 Digital 

0.813 58 0.238 
1.576 8.636 135.70 30 Conventional Mentolabial 

angle 0.199 1.094 135.32 30 Digital 

0.731 58 –0.345 
0.378 2.073 21.40 30 Conventional 

L
in

ea
r 

 

Upper lip 

length 0.760 4.164 21.69 30 Digital 

0.950 58 –0.063 
0.341 1.872 49.10 30 Conventional Lower lip 

length 1.041 5.706 49.16 30 Digital 

0.851 58 0.189 
0.610 3.342 28.53 30 Conventional 

Nasal depth 
0.621 3.405 28.36 30 Digital 

Angular variable are measured in degree, linear variables are measured in mm. No: Number; SD: Stand-

ard deviation; SE; Standard error of mean; df: Degree of freedom. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
Figure (3): Descriptive statistics of the angular soft tissue measurements in the conventional 

and digital cephalographs. 

 

Mohammed RJ 

Al – Rafidain Dent J 
Vol. 13, No1, 2013  

 

10

30

50

70

90

110

130

150

170

n`-sn-pog` n`-pr-pog` n`- pog`-FH Z- angle Nasolabial 

angle 

Mentolabial 

angle 



 

 112 
                                                                                                                 

  

 

10

30

50

70

90

conventional digital conventional digital conventional digital

Upper lip length Lower lip length Nasal depth 

The linear soft tissue measurements 

also showed no significant statistical dif-

ference between the conventional and digi-

tal cephalographs as shown in Table (1) 

and Figure (4). 

 

 

 

 

 

Figure (4): Descriptive statistics of the linear soft tissue measurements in the conventional 

and digital cephalographs. 
 

 

 

DISCUSSION 
In this study, the mean values of the 

angular and linear soft tissue measure-

ments that have been done by the conven-

tional tracing method were near to those 

angular and linear soft tissue measure-

ments that have been done in the study of 

Al – Zubaidi
(27)

 for the adults, when they 

are compared as shown in Table (2); alt-

hough the nasolabial angle showed slight 

difference, but it is statistically acceptable, 

then according to these results, the mean 

values of all the angular and linear soft 

tissue measurements that have been done 

by digital method were compared and 

evaluated with those of conventional one 

and there were no significant differences 

between these results and this agreed with 

the findings of Kublashili et al.,
(19)

 who 

reported no significant difference in the 

reliability of the measurements in regards 

to soft tissue cephalometric landmarks 

between digital and conventional images 

using different models of analysis. 

 In this study, the digital cephalometric 

analysis of the soft tissues was as reliable 

as the conventional method and this 

agreed with the study of Hwang et al.,
(25)

 

who sought to quantify objectively their 

clinical impressions of the soft tissue pro-

file was not a simple matter, because the 

profile, as observed in the lateral head 

film, consisted of many curved lines. 

The curved lines usually were convert-

ed to straight lines to quantify the soft tis-

sue contours, and then these straight lines 

are compared to so called “normal values” 

and thus this agreed with results of this 

study which indicated that in digital analy-

sis directly on the monitor, the construc-

tion of these straight lines is more repro-

ducible over the time that required to do 

this analysis.
 (25)
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Table (2): Comparison of the angular and linear measurements of the soft issue analysis in the 

present study and Al–Zubaidi study–2009. 
Means (Al–Zubaidi–study 2009– 

conventional method) 
Means         

(present study) 
Group  Variables 

166.26 M 
Conventional 

163.53 Conventional 

a
n

g
u

la
r

 

ń –sn–pog´ 
162.60 F 163.50 Digital 
131.30 M 

Conventional 
127.70 Conventional 

ń –pr–pogˊ 
128.36 F 128.13 Digital 
91.30 M 

Conventional 
90.01 Conventional ń – pogˊ to 

FH angle 90.90 F 90.42 Digital 

78.90 M 
Conventional 

74.23 Conventional 
Z–angle 

76.43 F 76.39 Digital 

99.40 M 
Conventional 

104.13 Conventional Naso–Labial 

angle 109.30 F 104.80 Digital 

133.40 M 
Conventional 

135.70 Conventional Mento–

Labial angle 139.20 F 135.32 Digital 

21.23 M 
Conventional 

27.40 Conventional 

L
in

ea
r

 

Upper lip 

length 20.86 F 21.69 Digital 
53.20 M 

Conventional 
49.10 Conventional Lower lip 

length 48.63 F 49.16 Digital 
28.73 M 

Conventional 
28.53 Conventional 

Nasal depth 
27.40 F 28.36 Digital 

   M; male. F; female. 

 

 

Moreover in this study, the image ma-

nipulation was used to clarify and make 

the digital radiographic images more better 

for viewing with best resolution in order to 

facilitate the land marks identification and 

thus made digital analysis more reliable as 

the conventional one and this agreed with 

results of Quintero et al., and Ferreira et 

al.,
(28,29) 

who showed that the use of digital 

imaging allowed the operator to manipu-

late data on a computer, facilitating the 

complex analysis, and organization that 

were required, also they found the sto–meˊ 

and sn–sto measurements could be more 

precise by using all variables resources for 

altering the computerized radiographic 

images. 

Also, the results of this study come into 

agreement with Celik et al.,
(30)

 who found 

no significant differences in the soft tissue 

measurements between the conventional 

and digital images, they revealed that dur-

ing conventional hand tracing, different 

reference planes may be constructed to 

identify the inner most points of a curve, 

therefore, measurements of the nasolabial 

angle which was constructed on a curve 

may show great variation. So that, com-

puterized cephalometric measurements 

using direct digital imaging was inherently 

preferable for its user – directly and time 

saving characteristics. 

In addition, the results of this study 

agreed with Galderazzi et al.,
(31)

 who re-

ported that the digital imaging technique 

provided better visualization of soft tissue 

structures, also the image manipulation 

that available within the image software 

programs would facilitate and make the 

landmarks identification, either the hard 

and soft tissue more accurately and easily. 

Therefore, when all digital technologies 

were applied together correctly in an in-

terdisciplinary approach they will fertilize 

each other resulting in more precise diag-

nosis improved treatment results and better 

communications and this agreed with the 

study of Ogodescu et al.,
(32)

.  

 

CONCLUSIONS 
There was no significant difference in 

the reliability of measurements in regard 

to soft tissue cephalometric analysis be-

tween the conventional and digital cepha-

lometric images, although the digital 

method showed more accuracy in their 

measurements. It has been suggested in 

many studies that in the future, conven-
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tional radiographs will become obsolete 

and will be replaced by digital images. 
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