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Evaluation of Soft Tissue Cephalometric Evaluation Using
Holdaway Analysis in District Solan Population.
Abstract:
Introduction: The soft tissue of the face requires an independent appraisal besides skeletal and dental analysis to comprehensively diagnose
and plan treatment to meet objectives of orthodontic treatment leading to a pleasing profile. Soft tissue envelope offace plays an important role in
esthetics, functional balance and facial harmony.
Aim: The aim of the study was to evaluate soft tissue cephalometric evaluation using Holdaway analysisin district Solan population.
Materials and Method: The study was conducted in the Department of Orthodontics and Dentofacial Orthopedics, Bhojia Dental College,
Baddi, Distt. Solan(HP).Pretreatment lateral cephalograms of 60subjects(30males and 30 females) with Class II division 1 were taken. The patients
aged between 12 and 26 years. Each of them fulfilled the following criteria, proclined maxillary anteriors, increased overjet, increased overbite,
incompetent lips. Various cephalometric landmarks were identified and marked according to Holdaway analysis. The following measurements were
recorded: Facial angle, H-line angle, upper sulcus depth, skeletal convexity at point A, Nose prominence, soft tissue subnasale to H-line,basic upper lip
thickness, upper lip thickness, upper lip strain, lower lip to H-line, lower sulcus depth, soft tissue chin thickness.
Results: In the present study, significant variations were seen in facial angle, H-line angle, upper lip strain and lower sulcus depth when comparison
of cephalometric measurement changes between males and females was done.
Conclusion: District Solan population showed significant difference in facial profile with more facial angle in females and more H-line angle, upper
lip strain and lower sulcus depth in males.
Keywords: Cephalometry, soft tissues, standard values.
Introduction:
Dr Angle interpreted the concept of balance again a normality
standard as follows: “There is a law for determining the best
balance of features, or at least the best balance of the mouth
with the rest of the features. It is that the best balance, the best
harmony, the best proportion of the mouth in its relations to the
other features require that there shall be the full complement of
the teeth and that each tooth shall be made to occupy its normal
position -- normal occlusion.[1]

therefore, analysis of soft tissue profile is mandatory.[2,3]
Lifestyle of today's era demands the high esthetic perception.
Macro-esthetics, mini-esthetics, and micro-esthetics have
been emphasized, and orthodontic ethics has been linked to
improving the nose, lip, and chin balance. Soft tissue analysis
has been used by orthodontist and surgeon as an aid in
diagnosis and treatment planning. The nature of the soft tissue
profile is affected by many factors, including ethnicity,
cultural origin, gender difference, and age; for this reason,
1

Facial esthetics in dentistry has gained great attention in recent
times. The success of orthodontic treatment is frequently
related to the improvement gained in patient's facial
appearance, which includes soft tissue profile and since there
is a considerable variations in soft tissue covering, misleading
conclusions can be produced if diagnosis and treatment
planning is based on dental and skeletal measurements alone;
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facial characteristics have been studied in various ethnic
groups. The thickness of soft tissues is different in different
populations, so it becomes mandatory to study soft tissue
analysis along with hard tissue analysis for optimizing
treatment results.[2,4]

were taken. Informed consent was obtained from all the
subjects after explaining the nature and purpose of study.
Table 1:Grouping

The literature has recognized such importance where the topic
has been addressed as early as 1907 when Angle emphasized
the importance of the soft tissue relations and facial esthetics.
As this would affect the psychological development of young
persons, Holdaway (1983) has further stressed the
implementation of proper soft tissue relations to provide
patients with the best possible harmony of facial lines. Thus,
many authors have emphasized the importance of
incorporating soft tissue analysis during the process of
diagnosis.[5]

Inclusion Criteria:
• The patients aged between 12 and 26 years.
• Proclined maxillary anteriors, increased overjet,
increased overbite
• Incompetent lips.

Holdaway stated that “Usually as we correct malocclusions,
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 experience of
finding that some patients' faces looked better before the
orthodontic corrections were made.” He further stated that
“Better treatment goals can be set if we quantitate the softtissue features which contribute to or detract from that
'physical attractiveness stereotype' which has been ingrained
into our culture.[6]

Exclusion Criteria:
• Subjects who had history of previous orthodontic
treatment
• Presence of any pathological conditions
• Facial asymmetry or deformity
• Obvious periodontal disease
• Evidence of previous trauma/surgery
Various cephalometric landmarks were identified and marked
according to Holdaway analysis. The following
measurements were recorded: Facial angle,H-line angle,
upper sulcus depth, skeletal convexity at point A, Nose
prominence, soft tissue subnasale to H-line,basic upper
lip thickness, upper lip thickness, upper lip strain, lower
lip to H-line, lower sulcus depth, soft tissue chin
thickness.[8]
TABLE 2: Cephalometric Landmarks[8]

Holdaway has attempted to quantify the soft tissue features
that contribute to better orthodontic planning decision leading
to improved treatment outcomes. Holdaway soft tissue
analysis has addressed the main profile characteristics of the
lower and middle facial structures. It also relates its findings
to the facial upper third.[5,7]
Aim and Objectives:
•

To evaluate soft tissue cephalometric evaluation using
Holdaway analysis in district Solan population.
To investigate the differences between the Holdaway
soft tissue norms of males and females in district Solan
population.

•

Materials And Method
The study was conducted in the Department of Orthodontics
and Dentofacial Orthopedics, Bhojia Dental College, Baddi,
Distt. Solan(HP). Pretreatment lateral cephalograms of 60
subjects(30 males and 30 females) with Class II division 1
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Table3: One Sample Kolmogorov-Smirnov Test

Fig.1: Cephalometric measurements: (1) H line; (2) soft tissue
facial angle; (3) soft tissue subnasale to H line; (4) lower lip to
H line; (5) H angle; (6) soft tissue chin thickness; (7) skeletal
profile convexity.[8]

Table 4:Descriptive Statistics For Males
Fig 2. Cephalometric measurements: (8) nose prominence;
(9) upper lip sulcus depth; (10) inferior sulcus to H line (lower
lip sulcus depth); (11)basic upper lip thickness; 12) upper lip
thickness.[8]
Data collection and analysis;
All the lateral cephalograms were traced by the principal
investigators manually on a lead acetate paper with 0.5mm
lead pencil on a view box. Precautions were taken to eliminate
stray light for accurate identification of the cephalometric
landmarks. All the angular measurements were obtained to
the nearest of 0.5 by protractor and ruler.
Statistical analysis;
•

Table 5:Descriptive Statistics For Females

Analysis was conducted using IBM SPSS STATISTICS
(version 22.0).
Normality of quantitative data were checked by
measures of Kolmogorov Smirnov tests of Normality.
Continuous data were given as mean±SD; range and
median with interquartile range. Comparisons of values
of skewed data were made by Mann-Whitney test for 2
groups (Gender).
Gender was reported as counts and percentages.
Spearman correlation coefficient were calculated to see
relation between different variables.
p value <0.05 was considered signi? cant.

•

•
•
•
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Table6:Comparison between males and females (Spearman's correlation coefficient)(N=30)
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Results:
In Table 3, combined mean and standard deviation for the
District Solan population was given. Most values for the
District Solan population were similar to the Holdaway soft
tissue norms. For facial angle, H line angle, upper lip strain
and lower sulcus depth, some differences were found between
Holdaway soft tissue norms and the values for the District
Solan population. Table 4and table 5shows the descriptive
statistics of the males and females and the comparisons of the
sex differences.In facial angle (p<0.001), H line angle
(p<0.001), upper lip strain(p<0.003) and lower sulcus
depth(p<0.001) measurements, statistically significant sex
differences were found between the District Solan males and
females.Table 6 shows comparison between males and
females of district Solan population using Spearman's
correlation coefficient. They showed significant difference in
facial profile with more facial angle in females and more Hline angle, upper lip strain and lower sulcus depth in
males.Nose prominence, superior sulcus depth, soft tissue
subnasale to H line, skeletal profile convexity, upper lip
thickness, lower lip to H line, and soft tissue thickness did not
vary by sex.
Discussion:
In orthodontic practice, various analyses are used to evaluate
cephalometric radiographs. When assessing the success of
orthodontic treatment, soft tissues values are often as
important as hard tissue values. Therefore, soft tissue values
must accurately reflect ideal norms for a particular ethnic
group to which the patient belongs.8 It was thought that a
study to determine the soft tissue norms for the District Solan
population would be beneficial for orthodontic diagnosis and
treatment planning.
The purpose of this study was to define current soft tissue
norms for the District Solan population. The aim of this study
was to evaluate the soft tissue evaluation usingHoldaway
norms for District Solan individuals with esthetically pleasing
appearance and ideal skeletal relationships in anteroposterior
and vertical directions. The cephalometric films of those who
lacked the ideal criteria were excluded. It was found that
Holdaway's soft tissue norms and the District Solan
population values were generally similar, except in facial
angle, H line angle, upper lip strain and lower sulcus depth
measurements.
14

The H angle is formed by a line tangent to the chin and upper
lip with the NB line. Holdaway said the ideal face has an H
angle of 7º-15º, which is dictated by the patient's skeletal
convexity. Holdaway suggested that, with a normal ANB
angle of 1º-3º, his soft tissue angle should be 7º-9º. The larger
the ANB angle, the larger Holdaway's soft tissue angle, unless
there is soft tissue compensation.8 The District Solan
population values in this study for H angle were more for
males to those given by Holdaway.
Holdaway also specified that “the contour in the inferior
sulcus area should fall into harmonious lines with the superior
sulcus form,” so a range of 3-7 mm will also be accepted as
normal for inferior sulcus to the H line.8,9,10 According to all
given values as stated above, District Solan population have
ideal values for Nose prominence, superior sulcus depth, soft
tissue subnasale to H line, skeletal profile convexity, upper lip
thickness, lower lip to H line, and soft tissue thickness.
It was found that approximately half of Holdaway's soft tissue
measurements in males and females were similar to those of
this study's sample. However, in soft tissue facial angle, H line
angle, upper lip strain and lower sulcus depth measurements,
statistically significant sex differences were determined.
Conclusion:
In this study, Holdaway soft tissue norms for the District
Solan population were determined. These variables have
received extensive clinical and research usage in the field of
both orthodontics and orthognathic surgery. Generally, most
measurements were similar to the Holdaway norms. Some
differences for soft tissue facial angle, H line angle, upper lip
strain and lower sulcus depth measurementswere noticed.
When comparisons were made between the sexes, some
significant differences between males and females were
found. On an average, males have relativelymore H-line
angle, upper lip strain and lower sulcus depth than do the
females and females had more facial angle. According to
these results, new soft tissue norms are established for
orthodontic diagnosis and treatment planning for the patient
of the District Solan population. The results of this study
should be an aid in designing treatment plans that are
consistent with the perception of beauty, attractiveness, and
facial balance for the native District Solan population.
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