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CORRELATION BETWEEN CLINICAL AND PHOTOGRAPHIC 
ASSESSMENT OF FACIAL PROFILE

1RIZWAN SHAH
2AMJAD MAHMOOD

3ABDUL JABBAR

ABSTRACT

 Profile photograph has become a corner stone in the diagnosis and treatment planning of an or-
thodontic case. It is important that the photographs reflect soft tissue discrepancy as accurately as 
assessed during the clinical evaluation of the patient as fundamental decisions such as extraction, 
growth modification, camouflage etc. are dependent on the validity and accuracy of conclusions drawn 
from the profile photograph. 

 The aim of this study was to determine the correlation between the clinical and photographic as-
sessment of the facial profile by the use of visual analogue scale (VAS).

 Profiles of 100 orthodontic patients (35 males and 65 females) were examined clinically and on the 
photographs. The extent of convexity/concavity of the profile angle and acuteness/obtuseness of the 
nasolabial angle were assessed with the help of VAS scoring. 

 The correlation coefficient of the mean VAS score of clinical and photographic assessment was 
calculated as r = 0.847 for the profile angle and a correlation coefficient value of r = 0.892 for the 
nasolabial angle, which was positively correlated and statistically significant. This indicates a strong 
correlation between the two assessment methods used. 

 This study concluded that since a strong correlation exists between the clinical and photographic 
assessment of soft tissue variables, it can be considered to finalize the treatment plan of a patient 
on the basis of photographs and the presence of the patient during case discussion can be omitted. 
In addition, this can further build a strong foundation for the orthodontists to justify their patient’s 
treatment plan and validate their decisions confidently just on the basis of photographic evaluation.
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INTRODUCTION

 Diagnosis of an orthodontic case requires history of 
the patient, clinical examination and certain diagnostic 
tools. During the clinical examination patient is exam-
ined extra-orally in different views including frontal 
and profile view. In this era of soft tissue paradigm, 
most diagnostic decisions are based on the profile view 
of the patient.1

 Clinical examination focuses on establishment of 
the type and severity of malocclusion and can determine 

whether the problem has a skeletal or dental origin. 
One can evaluate the skeletal jaw base discrepancy, 
protusiveness or retrusiveness of a profile on various 
parameters among which nasolabial angle2 and angle 
of convexity3 are important. It also helps to determine 
what routine and additional diagnostic records might 
be needed. The diagnostic tools include photographs, 
radiographs and dental casts.4

 Among the diagnostic tools, two-dimensional pho-
tographic assessment that includes frontal, profile and 
three quarter views has the advantage of being a basic, 
noninvasive, cost-effective, and quick method that re-
quires minimal time and equipment in the assessment 
of soft tissue.5-8

 At the time of treatment planning and case pre-
sentation when the patient is unavailable, a disparity 
might exist between the inferences derived during the 
previously done clinical examination and what is being 
evaluated on a profile photograph.
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 It is important that the photographs reflect soft 
tissue discrepancy as accurately as assessed during 
the clinical examination. Fundamental decisions such 
as extraction vs. non-extraction, growth modification 
or camouflage etc are dependent on the validity and 
accuracy of conclusions drawn from the profile photo-
graph.6-10

 Stuadt and Kiliaridis3 assessed the validity of 
profile photographs to detect the skeletal discrepancy 
using the angle of convexity. They found that among 
various soft and hard tissue variables, the angle of 
convexity showed a high correlation on clinical and 
profile photographs.3

 If the correlation between the clinical and pho-
tographic assessment is strong then the presence of 
patient during case presentation or treatment planning 
can be omitted. Furthermore orthodontists can present, 
justify and validate their decisions with confidence just 
on the basis of photographs. Hence the purpose of this 
study was to correlate the inferences derived during 
the clinical examination in the profile view and as 
measured/assessed on the profile photograph. 

METHODOLOGY

 Informed written consent was taken from the select-
ed patients after taking permission for this study from 
the ethical committee of the hospital. Profiles of 100 
healthy orthodontic patients (35 males and 65 females) 
were examined clinically and on the photographs and 
following two parameters were assessed with the help 
of visual analogue scale VAS;

1) Extent of convexity/concavity of the profile angle

2) Acuteness/obtuseness of the nasolabial angle.

 The VAS for profile angle was calibrated from very 
concave (1) to straight (3) to very convex (5). Similar-
ly, the VAS for nasolabial angle was calibrated from 
very obtuse (1) to 90º (3) to very acute (5). The mean 
for profile assessment and nasolabial assessment was 
calculated for photographs and clinical examination and 
compared to establish a correlation. To eliminate the 
intra-observer bias, a gap of at least 1 week between 
the assessment on clinical examination and on the 
photographs was undertaken.

 Each patient was examined clinically by the ob-
server from the right side in their natural head po-
sition (NHP) seated comfortably on the dental chair 
in upright position. In order to examine the patient 
in NHP, subjects were asked to sit and look straight 
into their eyes' image in the mirror located on the wall 
in front of them at the same level as their pupils. In 
this position, the mandible was relaxed, adopting the 
position it normally does during the day. The observer 
was seated on the stool at about 4 feet from the dental 

chair being at the same level as that of the patient. 
The assessment of profile and nasolabial angle was 
documented on the data collection form.

 A Sony 6 mega-pixels, 3x zoom lens camera was 
used and all photographs were taken in colour. Stan-
dard pictures were taken in the same environment 
for every patient in their NHP with the same lighting 
conditions at a constant distance of 90cm from the 
camera which was fixed in position with a tripod. The 
pictures were then transferred to computer software 
(Adobe Photoshop version 7) and editing was done to 
standardize them. Pictures were standardized to 5×3 
inches. Profile angle and nasolabial angle were assessed 
and documented on the data collection form. 

 Patients without any craniofacial anomalies/syn-
dromes e.g. hemifacial microsomia, Down’s syndrome 
etc.

 Patients with no obvious facial asymmetry

 Patients with beard or covering their faces under 
any religious/social obligations e.g. hijab were not in-
cluded in this study because photographic landmarks 
could not be identified clearly in such cases. Fig 1 and 
2 illustrate the soft tissue landmarks and planes used 
in this study according to Proffit et al.1

RESULTS

 The present study consisted of 100 patients visiting 
out patients in the department of orthodontics, MIHS, 
Rawalpindi. The age range was from 5 to 34 years with 
mean age of 15.81 ± 5.892 years. Among the selected 
sample of patients, there were 35% males and 65% 
females. Patients of both genders and any age group 
seeking orthodontic treatment for all types of maloc-
clusions were included.

 In the clinical assessment of profile angle (T1), 
the sample exhibited a minimum VAS score of 2 and a 
maximum score of 5 with a mean of 4.02 ± 0.738. The 
frequency calculated for the sample in clinical assess-
ment of profile angle (T1) showed that 2 patients had 
concave profile angle, 20 had straight angle, 52 had 
convex and 26 had a very convex profile angle where 
as in the photographic assessment of profile angle (T2), 
the sample showed a minimum VAS score of 2 and a 
maximum score of 5 with a mean of 4.03 ± 0.758. The 
frequency calculated for the sample in photographic 
assessment of profile angle (T2) showed that 4 patients 
had concave profile angle, 15 had straight angle, 55 
had convex and 26 had a very convex profile angle as 
shown in Table 1.

 In the clinical assessment of nasolabial angle (T3), 
the sample exhibited a minimum VAS score of 2 and 
a maximum score of 5 with a mean of 3.47 ± 1. The 
frequency calculated for the sample in clinical assess-
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TABLE 1: FREQUENCY AMONG CLINICAL AND 
PHOTOGRAPHIC ASSESSMENT OF 

PROFILE ANGLE

VAS score 
for Profile 
Angle

Frequency Percent-
age

Cumula-
tive Per-
centage

T1 T2 T1 T2 T1 T2
2 2 4 2 4 2 4
3 20 15 20 15 22 19
4 52 55 52 55 74 74
5 26 26 26 26 100 100
Total 100 100 100 100

TABLE 2: FREQUENCY AMONG CLINICAL AND 
PHOTOGRAPHIC ASSESSMENT OF 

NASOLABIAL ANGLE

VAS score 
for  nasola-
bial  Angle

Frequency Percent-
age

Cumula-
tive Per-
centage

T3 T4 T3 T4 T3 T4
1 0 2 0 2 0 2
2 22 21 22 21 22 23
3 24 24 24 24 46 47
4 39 34 39 34 85 81
5 15 19 15 19 100 100
Total 100 100 100 100

TABLE 3: CORRELATION BETWEEN CLINICAL 
AND PHOTOGRAPHIC ASSESSMENT OF 

PROFILE ANGLE

Correla-
tion

Clinical  
Assess-

ment (Pro-
file Angle)

Photo-
graphic  
Assess-

ment (Pro-
file Angle)

Pearson 
Correlation

1 0.847**

Clinical As-
s e s s m e n t 
(Profile An-
gle)

Sig. 
(2-tailed)

0.00

N 100 100
Pearson 

Correlation
0.847** 1

P h o t o -
graphic  As-
s e s s m e n t 
(Profile An-
gle)

Sig. 
(2-tailed)

0.00

N 100 100

**Correlation is significant at the 0.01 level (2-tailed).

TABLE 4: CORRELATION BETWEEN CLINICAL 
AND PHOTOGRAPHIC ASSESSMENT OF 

NASOLABIAL ANGLE

Correla-
tion

Clinical  
Assess-

ment (Na-
solabial 
Angle)

Photo-
graphic  
Assess-

ment (Na-
solabial 
Angle)

Pearson 
Correlation

1 0.892**

Clinical As
sessment 
(Nasolabial 
Angle)

Sig. 
(2-tailed)

0.00

N 100 100
Pearson 

Correlation
0.892** 1

Photograph-
ic  Assess-
ment (Naso-
labial Angle)

Sig. 
(2-tailed)

0.00

N 100 100

**Correlation is significant at the 0.01 level (2-tailed).

Fig1: The angle of convexity is formed by the lines 
N'A' and A'Pg'

ment of nasolabial angle (T3) showed that 22 patients 
had obtuse nasolabial angle, 24 had 90° angle, 39 had 
acute and 15 had a very acute nasolabial angle where 
as in the photographic assessment of nasolabial angle 
(T4), the sample exhibited a minimum VAS score of 1 
and a maximum score of 5 with a mean of 3.47 ± 1. The 
frequency calculated for the sample in photographic 
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reliably and can be useful for initial consultations thus 
avoiding unnecessary irradiation of the lateral cepha-
lograms.

 Consistent relationships between facial overlying 
tissues and skeletal structures have been reported 
through lateral radiographs analysis by Kasai,11 
Zhang,12 Rose13 and Saxby.14

 In this study the clinical assessment of nasolabial 
angle, the sample showed that the angle varied from 
obtuse to very acute. Patients that showed a 90° naso-
labial angle on clinical examination corresponded sig-
nificantly to those on the photographic evaluation. The 
results of our sudy are in comparison with the results 
of Anicy – Milosevic et al2 who used profile angle and 
nasolabial angle among other variables and evaluated 
the average variables that defined the soft tissue facial 
profile by means of angular measurements. They aimed 
that it would serve as a guide for aesthetic treatment 
goals during planning.

 The correlation between the mean VAS score of 
clinical and photographic assessment of profile angle 
was strong and statistically significant where as the 
correlation of nasolabial angle was positively correlat-
ed, strong and statistically significant. Our research is 
comparable with the results of Gomes et al7 who also 
reported highly significant correlations between anal-
ogous photographic and cephalometric measurements. 
Hence this can further augment the findings mentioned 
previously and build a strong foundation of justifying a 
patient’s treatment plan on the basis of photographic 
evaluation.

 The assessment of certain variables in the field of 
orthodontics might have difference in opinion among 
various orthodontists due to variability in individual 
perception. A factor that might be considered as a 
limitation in this study was that the evaluation of the 
variables was done by a single researcher since vari-
ability might exist in the observation of each person. 
To eliminate this inter-observer bias, each variable was 
double checked by either the supervisor, or a senior 
colleague at the time of clinical examination and while 
evaluating the photographs.

CONCLUSION

 This study concluded that since a strong correlation 
exists between the clinical and photographic assess-
ment of soft tissue variables, it can be considered to 
finalize the treatment plan of a patient on the basis 
of photographs and the presence of the patient during 
case discussion can be omitted. In addition, this can 
further build a strong foundation for the orthodontists 
to justify their patient’s treatment plan and validate 
their decisions confidently just on the basis of photo-
graphic evaluation.

Fig 2: Nasolabial angle is the angle between the 
lines Cm-Sn and Sn-Ls

assessment of nasolabial angle (T4) showed that 2 
patients had a very obtuse nasolabial angle, 21 had an 
obtuse angle, 24 had 90° angle, 34 had acute and 19 
had a very acute nasolabial angle as shown in Table 2.

 The correlation between the mean VAS score of 
clinical and photographic assessment of profile angle 
was r = 0.847 as shown in Table 3, which was positively 
correlated and statistically significant (p-value = 0.) 
This indicates that the correlation between clinical and 
photographic assessment of profile angle is strong.

 Similarly the correlation between the mean VAS 
score of clinical and photographic assessment of naso-
labial angle was r = 0.892 as shown in Table 4, which 
was positively correlated and statistically significant 
(p-value = 0.) This signifies that the correlation between 
clinical and photographic assessment of nasolabial 
angle is strong.

DISCUSSION

 Since the sample collected for this study was by 
non-probability consecutive sampling technique, the 
profile angle showed a variety of range varying from 
concave to very convex during the clinical examination. 
In this study more or less similar results were seen when 
the profile angle of these patients was assessed on the 
photographs with the exception of patients exhibiting 
a very convex profile angle which is in agreement with 
the study of Staudt and Kiliaridis3 who assessed the 
validity of using profile photographs to detect individ-
uals with a skeletal discrepancy. They concluded that 
profile photographs reflect the underlying hard tissues 



78Pakistan Oral & Dental Journal Vol 37, No. 1 (January-March 2017)

Clinical and photographic assessment of facial profile

REFRENCES
1 Proffit WR, Sarver DM, Ackerman JL. Orthodontic Diagnosis: 

The Development of a problem List. In: Proffit WR, Fields HW, 
Sarver DM (edi). Contemporary Orthodontics. 4th ed. St.Louis: 
Mosby 2007:167-33.

2 Anicy- Milosevicy S, Lapter- Varga M, Slaj M. Analysis of the 
soft tissue profile by means of angular measurements. Eur J 
Orthod 2008; 30:135-40.

3 Staudt CB, Kiliaridis S. A nonradiographic approach to detect 
Class III skeletal discrepancies. Am J Orthod Dentofacial Or-
thop. 2009;136:52-58. 

4 Ackerman JL, Nguyen T, Proffit WR. The decision-making 
process in orthodontics. In: Graber LW, Vanarasdall RL, Vig 
KWL (edi). Current principles and techniques. 5th ed.St. Louis: 
Mosby 2011:3-58.

5 Aksu M, Kaya D, Kocadereli I. Reliability of reference distances 
used in photogrammetry. Angle Orthod. 2010;80:670-77.

6 Khan M, Fida M. Soft tissue profile response in extraction versus 
non-extraction orthodontic treatment. J Coll Physicians Surg 
Pak. 2010;20:454-59.

7 de Carvalho Rosas Gomes L, Horta KO, Gandini LG Jr, Gonçalves 
M, Gonçalves JR Photographic assessment of cephalometric 
measurements. Angle Orthod.2013;83(6):1049-58.

8 Subtelny JD, Kyrkanides S. Retrospective revelations: twenty 
orthodontically treated individuals with unilateral cleft lip and 
palate. World J Orthod. 2004;5(2):152-63.

9 Bishara SE, Jakobsen JR, Hession TJ, Treder JE. Soft tissue 
profile changes from 5 to 45 years of age. Am J Orthod Dento-
facial Orthop. 1998;114(6):698-706.

10 Godt A, Müller A, Kalwitzki M, Göz G. Angles of facial convexity 
in different skeletal Classes. Eur J Orthod 2007;29(6):648–53.

11 Kasai K. Soft tissue adaptability to hard tissues in facial profiles. 
Am J Orthod Dentofacial Orthop. 1998;113(6):674–84.

12 Zhang X, Hans MG, Graham G, Kirchner HL, Redline S. 
Correlations between cephalometric and facial photographic 
measurements of craniofacial form. Am J Orthod Dentofacial 
Orthop. 2007;131(1):67-71.

13 Rose AD, Woods MG, Clement JG, Thomas CD. Lateral facial 
soft-tissue prediction model: analysis using Fourier shape de-
scriptors and traditional cephalometric methods. Am J Phys 
Anthropol. 2003;121:172-80.

14 Saxby PJ, Freer TJ. Dentoskeletal determinants of soft tissue 
morphology. Angle Orthod. 1985;55:147-54.

CONTRIBUTIONS BY AUTHORS
1 Rizwan Shah: Principal Investigator. Data collected
2 Amjad Mahmood: Language correction, Data analysis, Data entry and language correction
3 Abdul Jabbar: Helped in discussion writing, reference setting, plagiarism corrected


