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ABSTRACT 
Aims: To determine cephalometric standards for Iraqi adults using Holdaway soft tissue analysis. Ma-
terials and Methods: The sample comprised 60 individual (31 males and 29 females), aged 18–23 
years. Ten linear and tow angular parameters were measured on lateral cephalometric radiographs, us-
ing the definitions provided by Holdaway. For each variable mean and SD were calculated, in addition 
independent samples t– test was performed to detect sexual dimorphism. Results: Some differences 
were determined when the measurement obtained for Iraqi sample were compared to Holdaway norms. 
Iraqi adults showed a more obtuse H angle, less nose prominence, more upper lip strain, more skeletal 
convexity, and greater soft tissue chin thickness. In addition, a comparison between males and females 
revealed a significant sexual dimorphism for upper lip sulcus depth, upper lip thickness, basic upper lip 
thickness, and soft tissue chin thickness. Conclusions: soft tissue cephalometric norms are specific for 
each ethnic group. The normative data for Iraqi population should be used as a guide for diagnosis and 
planning of orthodontic treatment. 
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INTRODUCTION 
The success of orthodontic  treatment 

is frequently related to the improvement 
gained in the patient's facial appearance,   
which includes the soft tissue profile (1), 
and since there is considerable variation in 
the soft tissue covering the face, mislead-
ing conclusions can be produced if diag-
nosis and treatment planning are based on 
dental and skeletal  measurements alone 
(2); therefore,  analysis of the soft tissue 
facial profile and its comparison with 
standard soft tissue profile measurements 
are necessary in all medical specialties that 
can change facial traits (3). 

Burstone (4–6) was  one of the first 
workers who developed a method of direct 
integument analysis and applied it in 
treatment planning of orthodontic cases. 
He stated that "Analysis of both dental and 
skeletal   patterns alone may prove inade-

quate or misleading, for marked variation 
exists in the thickness, length, and postural 
tone of soft tissue covering the dentoskele-
tal framework" (4). 

Holdaway (7) emphasized the impor-
tance of quantitating soft tissue features in 
orthodontic treatment. He noted that "Usu-
ally as we correct malocclusion, we bring 
about changes in appearance that are 
pleasing to all concerned. However, most 
orthodontists who have practiced for even 
a few years have had the unpleasant ex-
perience of finding that some patients' 
faces looked better before the orthodontic 
corrections were made".  

It has become well appreciated that 
using the cephalometric norms developed 
for one population would be unsuitable in 
diagnosis and treatment planning of an-
other group of people, since every race has 
its own dentofacial characteristics. There-
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fore orthodontists should establish specific 
norms for each racial or ethnic group (8–11). 
With increasing acknowledgement of im-
portance of soft tissue evaluation in treat-
ment planning, attempts have been made 
to investigate the soft tissue morphology 
in various races and ethnic groups includ-
ing African Americans (12,13), Japanese (14), 
Koreans (15), Saudi Arabians (16), Turkish 
(10,17), Thais (18), Spanish (3,19), and Icelandic 
(20). 

Taking all these points into considera-
tion we aimed in this study to: (1) Estab-
lish Holdaway soft tissue norms for Iraqi 
adults who live in Mosul City; and to 
compare them with Holdaway norms. (2) 
Investigate the differences in Holdaway 
measurements between males and females. 

MATERIALS AND METHODS 
The lateral cephalometric radiographs 

of 60 individuals (31 males and 29 fe-
males) were included in this study. These 
radiographs were obtained from the De-
partment of Pedodontics, Orthodontics and 
Preventive Dentistry; College of Dentistry, 
University of Mosul. Their age range was 
18–23 years. The criteria used for sample 
selection included: (1) normal occlusion 
with bilateral Class I molar and canine 
relationship with normal overjet and over-
bite (1–4mm) (18); (2) well aligned upper 
and lower dental arches with minor rota-
tions and/or spacing (less than 1mm) (18); 
(3) balanced facial profile, with competent 
lips, relaxed closed lip relation, and with 
no excessive protrusion or retrusion of the 
profile (21,22); (4) no previous history of 
orthodontic treatment or maxillofacial sur-
gery.  

The cephalometric radiographs were 
taken using S.S White cephalometric ma-
chine, each subject was radiographed in 
the standing position with the head ad-
justed so that the FH plane is parallel to 
the floor and the midsagittal plane perpen-
dicular to the floor.  All radiographs were 
traced and measured by the same investi-
gator. The following measurements were 
analyzed using the definitions provided by 
Holdaway (7) (Figure 1): 
1. H angle: the angle formed between the 

soft tissue facial plane and the H line 
(the tangent drawn from the tip of the 
chin to the upper lip). 

2. Soft tissue facial angle: is the down-

ward and inner angle formed between 
FH and a line drawn from soft tissue 
nasion, where S–N line crosses the soft 
tissue profile, to soft tissue chin. 

3. Nose prominence: the distance between 
the tip of the nose and a perpendicular 
line drawn to the FH plane from the 
vermilion of upper lip. 

4. Upper lip sulcus depth (upper lip curl): 
the distance measured between the up-
per lip sulcus and a perpendicular line 
drawn from the vermilion of upper lip 
to the FH plane. 

5. Basic upper lip thickness: the dimen-
sion measured between the drape of the 
upper lip and the anterior aspect of 
maxilla at approximately 3 mm below 
point A. 

6. Upper lip thickness: the distance be-
tween labrale superius and the labial 
surface of maxillary incisors. 

7. Upper lip strain: the difference between 
the basic upper lip thickness and the 
upper lip thickness. 

8. Skeletal profile convexity: the distance 
between point A and the skeletal facial 
plane. The distance was denoted as 
positive when point A was ahead of the 
facial plane, and as negative when 
point A was behind the plane, and as 
zero when point A was on the plane. 

9. Soft tissue subnasale to H line: the 
measurement from subnasal point to 
the H line. 

10. Lower lip to H line: the distance be-
tween labrale inferius and H line. The 
distance was denoted as positive when 
the vermilion point was ahead of the H 
line, as negative when it was behind the 
line, and as zero when it was located on 
the H line. 

11. Inferior sulcus to the H line (lower lip 
sulcus depth): the distance measured at 
the point of greatest convexity between 
the vermilion border of the lower lip 
and soft tissue chin measured to the H 
line. 

12. Soft tissue chin thickness: the distance 
between the skeletal and soft tissue fa-
cial planes at the level of Ricketts' su-
prapogonion. 
The data were analyzed using SPSS 

software package (version 11.5). The min-
imum, maximum, mean and SD were cal-
culated for each variable. The differences 
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between males and females were exam- ined using independent–samples t–test. 
 

 
 

 

 
 

 
 
 

Figure (1): Holdaway soft tissue analysis. (1) H angle; (2) soft tissue facial angle; (3) 
nose prominence; (4) upper lip sulcus depth; (5) basic upper lip thickness; (6) upper 
lip thickness; (7) skeletal convexity; (8) soft tissue subnasale to H line; (9) lower lip 

to H line; (10) inferior sulcus to H line; (11) soft tissue chin thickness. 
  

RESULTS 
Combined descriptive statistics (min-

imum, maximum, means and SD) for Iraqi 
adults along with the values proposed by 
Holdaway for white normal group were 
presented in Table (1). Our study sample 
demonstrated a more obtuse H angle, less 
prominent nose; more upper lip strain; 
more convex skeletal profile; and thicker 

soft tissue chin as compared to Holdaway 
norms. When the means and standard de-
viations of measurements for males and 
females were compared, only 4 variables 
showed significant sexual dimorphism 
(Table 2); where males demonstrated 
higher values for upper lip sulcus depth, 
upper lip thickness, basic upper lip thick-
ness, and chin thickness. 
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Table (1): Descriptive statistics for 60 Iraqi adults. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variable Minimum Maximum Mean + SD Holdaway norms 

H angle 6.00 20.00 13.13 3.15 10 (7–14) 

Soft tissue facial 
angle 84.00 98.00 91.39 2.98 91+7 

Nose promi-
nence 12.00 24.00 16.83 2.64 14–24 

Upper lip sulcus 
depth .00 6.50 3.01 1.13 3 (1–4) 

Basic upper lip 
thickness 9.00 21.00 15.60 2.10 15–16 

Upper lip thick-
ness 9.50 17.00 13.23 2.05 13–14 

Upper lip strain .00 5.50 2.41 1.44 1–2 

Skeletal profile 
convexity –3.50 7.00 2.05 2.46 0 (–3 to 3) 

Subnasale  to H 
line .00 8.50 4.41 2.08 5+2 

Lower lip to H 
line –2.00 3.00 .42 1.29 0–05 (–1 to 2) 

Inferior sulcus 
to H line 2.00 10.00 5.64 1.44 5+1 

Soft tissue chin 
thickness 10.00 18.00 13.25 1.63 10–12 
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Table (2): Comparison of cephalometric measurements between males and females. 

* significant at p < 0.05, ** highly significant at p < 0.001. df = 58. 
 

 
DISCUSSION 

In evaluating Holdaway analysis in 
Iraqi adults sample we determined some 
differences regarding certain variables be-
tween Iraqi adults and Holdaway white 
group. Our results showed a higher mean 
value for H angle (13.13o) than the ideal 
value proposed by Holdaway (10o) and 
this is justified by the higher degree of 
skeletal convexity (2.05 +2.46mm) that 
was exhibited by our sample. According to 
Holdaway (7) as the skeletal convexity in-
creases H angle must also increase if a 
harmonious drape of soft tissue is to be 
realized in varying degrees of profile con-
vexity. This finding is in agreement with 

the results reported for other ethnic groups 
including Turkish (11,17) (13.75+3.01o), Jap-
anese (14) (15.51+4.28o), and Koreans (15) 
(17.4+2.87o). 

The more convex skeletal profile re-
ported in the current study is in line with 
the results obtained by other researchers 
who investigated the craniofacial mor-
phology in non Caucasian adults with well 
balanced faces (14,16,23). It is also clear that 
the difference between upper lip thickness 
and basic upper lip thickness reveals that 
our sample had more upper lip strain 
(2.41+1.44) when compared to Holdaway 
norms (7); this may be attributed to in-
creased labial inclination of upper incisors 

Variable Gender No. Mean + SD t–test P value 

H angle 
 

male 
female 

31 
29 

12.96 
13.31 

3.17 
3.19 –0.41 

 
0.67 

 
Soft tissue facial 

angle 
male 

female 
31 
29 

91.62 
91.13 

2.77 
3.22 

 
0.63 

 
 

0.52 

Nose prominence male 
female 

31 
29 

16.75 
16.91 

2.56 
2.76 –.22 

 
0.82 

 
Upper lip sulcus 

depth 
male 

female 
31 
29 

3.35 
2.65 

1.14 
1.02 2.48 

 
0.016* 

 
Basic upper lip 

thickness 
male 

female 
31 
29 

16.51 
14.62 

1.89 
1.89 3.86 0.000** 

Upper lip thick-
ness 

male 
female 

31 
29 

14.51 
11.86 

1.57 
1.58 6.51 

 
0.000** 

 

Upper lip strain male 
female 

31 
29 

2.06 
2.79 

1.34 
1.47 –2.00 

 
0.050 

 
Skeletal profile 

convexity 
male 

female 
31 
29 

1.70 
2.43 

2.69 
2.17 –1.14 0.25 

Subnasale  to H 
line 

male 
female 

31 
29 

4.74 
4.06 

2.06 
2.08 1.25  

0.21 

Lower lip to H line male 
female 

31 
29 

.67 

.15 
1.24 
1.31 1.58 0.11 

Inferior sulcus to 
H line 

male 
female 

31 
29 

5.90 
5.36 

1.64 
1.16 1.46 0.14 

Soft tissue chin 
thickness 

male 
female 

31 
29 

14.01 
12.43 

1.62 
1.20 4.26 0.000** 
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in Iraqi subjects, as has been reported ear-
lier for Iraqis (24), which stretches the ver-
milion portion of the upper lip upon clo-
sure. A larger upper lip strain was also 
reported for Japanese (14) (2.57+2.73), and 
Turkish adults (17) (2.68+2.39). 

According to Holdaway (7), the con-
tour in the inferior sulcus (5+1 mm) 
should fall into harmonious line with supe-
rior sulcus form (2–4 mm). The mean val-
ues obtained for upper and lower lip sulcus 
depths in the present  study, shows a defi-
nite curl of the upper lip, and lower lip 
form and sulcus that is harmonious with 
those of upper lip. Our results also showed 
less nose prominence and more soft tissue 
chin thickness than Holdaway norms (7), 
this can be attributed to the ethnic varia-
tion. 

A comparison between males and fe-
males disclosed that males had signifi-
cantly higher upper lip sulcus depth, 
greater upper lip thickness and soft tissue 
chin thickness. Similar findings were re-
ported by Basciftci et al., (17), however the 
difference regarding upper lip sulcus depth 
was statistically insignificant. Genecov et 
al., (25), who measured upper lip sulcus 
depth in relation to subnasale vertical line, 
also reported larger value in young adult 
males as compared to females.     

When the results of the current study 
were compared with those performed on 
other populations, similar findings were 
reported regarding the insignificant differ-
ence between men and women for H angle 

(11,15,17,23). On the other hand, our findings 
regarding soft tissue facial angle disagree 
with those reported by Hashim and Al Ba-
racati (16) who showed a significantly high-
er value in females than males. In addition, 
the present investigation showed no sexual 
dimorphism in nose prominence which 
agrees with the results obtained by Sca-
vone et al., (26), but disagrees with the find-
ings reported for Turkish (17,27) and Saudi 
(16) adults. 

On analyzing the position of soft tis-
sue subnasale, lower lip, and inferior sul-
cus in relation to H line; it was observed 
that the values were similar for both sexes. 
These findings are in line with those re-
ported by Sushner (12) for African–
Americans. Other researchers (10,11,15), who 
have only included lower lip distance in 

relation to H line in their cephalometric 
evaluation also showed insignificant dif-
ference between sexes. 

   
CONCLUSIONS 

This study focused on evaluating soft 
tissue profile of Iraqi adults according to 
Holdaway analysis. The results revealed 
that some measurements were different 
from those proposed by Holdaway, includ-
ing; H angle, nose prominence, upper lip 
strain, skeletal convexity, and soft tissue 
chin thickness. These differences disclose 
the importance of using normative data 
established for Iraqi individuals in formu-
lating orthodontic diagnosis and treatment 
plan. When the differences between the 
sexes were explored, only four variables 
showed statistically significant difference. 
Men possessed more upper lip curvature, 
greater upper lip 
and basic upper lip thickness, and thicker 
soft tissue chins. 
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