
INTRODUCTION

rthodontists emphasize attaining 

Ofacial harmony and balance, 
employing diagnostic tools such 

as clinical examinations, dental casts, 
photographs (intraoral and extraoral), and 
var ious  rad iographs ,  with  la tera l 
cephalometric radiographs holding 
particular significance in orthodontic 

1diagnosis and treatment planning.  Facial 
photographs, on the other hand, serve as 
supplementary tools in this process.

Although a cephalometric radiograph is 
considered a significant diagnostic tool, it 
has drawbacks: radiation exposure, 
p r o v i d i n g  a  t w o - d i m e n s i o n a l 
representation of a three-dimensional 
structure, and the need for special 
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equipment (a cephalostat) that is not 
2a v a i l a b l e  e v e r y w h e r e .  S o  t h e 

photographs gained importance due to 
their low cost, easy availability, no 
instrumental expense, and non-invasive 

3 - 5character ist ics .  Therefore,  th is 
diagnostic tool may be a feasible 
alternative when the radiographic method 

6is considered invasive.

There has been a shift in orthodontics 
from the “angle paradigm," which focused 
mainly on the teeth and the jaws, to the 

7“soft-tissue paradigm”,  which focused on 
the clinical examination of a patient rather 
than the evaluation of the patient's casts 
and radiographs to design a management 
plan for an orthodontic patient, which 
means  tha t  we shou ld  t rea t  the 
malocclusion in concordance with the 

8facial aesthetics of the patient.

This study is prompted by the observed 
occasional disparities between facial 
photographic and lateral cephalometric 
diagnoses during orthodontic sessions, 
particularly in patients with mandibular 
deficiency, influencing treatment plans. 
The study was planned to investigate the 
correlation between lateral cephalometric 
and facial photographic measurements for 
orthodontic diagnosis in patients with 
mandibular deficiency. This exploration 
seeks to ascertain whether these 
measurements can be interchangeable or 
i f  they yield dist inct diagnoses in 
orthodontic patients, emphasizing the 
need to consider each individually for 
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ABSTRACT

OBJECTIVE: To correlate lateral cephalometric and facial photographic 
measurements for orthodontic diagnosis in patients with mandibular deficiency.

METHODS: This descriptive cross-sectional study was conducted at 
Department of Orthodontics, Dental College HITEC-IMS Taxila, Pakistan from 
Feb 2022 to July 2022. Total 60 patients were selected with the age range of 15-30 
years. All selected patients underwent lateral cephalometric radiography in 
natural head position. These radiographs were manually traced to measure SNB 
(sella, nasion, B point) and MCL (Mandibular Corpus Length). Facial photographs 
were taken for Ḿ-Me ́ (Distance between soft tissue menton and point M') and TN ́
B́ (Angular measurement showing anteroposterior position of mandible) 
measurements. Using SPSS 20.0, Pearson Correlation 'r' assessed the correlation 
between lateral cephalogram and facial photographs, with a significant P value of 
≤ 0.05 considered. 

RESULTS: In this study involving 60 patients (26 males, 34 females) with an 
average age of 21±5.37 years, a statistically significant correlation was observed 
between facial photographic and lateral cephalometric measurements for 
orthodontic diagnosis in patients with mandibular deficiency. The Pearson 
correlation coefficient of SNB and TN ́ B ́ was 0.788, indicating a high positive 
correlation. Additionally, the Pearson correlation coefficient of MCL and Ḿ-Me ́
was 0.571, demonstrating a substantial positive correlation.

CONCLUSION: This study demonstrates a significant correlation between 
facial photographic and lateral cephalometric measurements in diagnosing 
mandibular deficiency, suggesting facial photographs' reliability as an alternative 
to lateral cephalograms in evaluating craniofacial morphology in patients with 
mandibular deficiency.

KEYWORDS: Cephalometry (MeSH); Lateral cephalometric (Non-MeSH); 
Photography (MeSH); Facial photography (Non-MeSH); Orthodontic diagnosis 
(Non-MeSH); Mandibular deficiency (Non-MeSH); Natural head position (Non-
MeSH);
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comprehensive and effective treatment 
planning based on the patient's facial 
profile.    

METHODS

This study was conducted at the 
Department of Orthodontics, Dental 
College HITEC-IMS Taxila, Pakistan. A 
total sample size of 60 patients was 
selected by non-probability consecutive 
technique using correlation calculator.  

Patients with the age between 15-30 
years, presented with mandibular 
deficiency and no history of craniofacial 
trauma were included in the study while 
the patients having any craniofacial 
abnormality and males having beard were 
excluded from this study.

Lateral cephalometric radiographs in 
natural head position were taken of all the 
selected patients. Each radiograph 
underwent manual tracing on acetate 
paper using a 2HB Goldfish pencil, and 
measurements of SNB (Sella, Nasion, B 
point) and MCL (Mandibular Corpus 
Length) were subsequently calculated for 
all patients (Table I and Figure I). Then the 
facial photographs of the right lateral view 
were taken using a Nikon DSLR D3500 in 
a natural head position with maximum 
intercuspation, relaxed lips, and by asking 
the patient to look into the reflection of 
their eye in a mirror that was placed at eye 
level on a wall in front of the patient. Each 
subject held a ruler (12 inches) in front of 
the nose as a measurement scale for the 
resulting image we obtained. M ́ - Me ́ and 

TŃ  B́  w e r e  m e a s u r e d  o n  t h e s e 
photographs (Table II and Figure II).

Mandibular deficiency was defined on the 
lateral cephalogram as SNB of the patient 
less than 78⁰ and MCL(Go-Me) of less than 
SN + 7mm. While on facial photographs, if 
TN ́ B ́ was less than 78º and M ́- Me ́ was 
less than SN + 7mm, patient is considered 
to have mandibular deficiency.  

The data was analyzed on SPSS 20.0. 
Qualitative variables like gender were 
measured as frequency and percentage. 
Quantitative variables like age of the 
patient,  SNB and MCL on lateral 
cephalogram, and M ́ - Me ́ and TN ́ B ́on 
facial photographs were measured as 
mean ± SD. Pearson Correlation 'r' was 
calculated between lateral cephalogram 
and facial photographs. P value ≤ 0.05 was 
considered significant. Effect modifiers 
like gender was controlled through 
stratification. Post-stratification (Pearson 
correlation) was also calculated.

RESULTS

Out of 60 patients, 26 (43.3%) were 
males and 34 (56.7%) were females. The 
mean age of the patients was 21±5.37 
years. Mean SNB was 73.76±1.96° and 
mean TN ́ B ́was 71.35±1.99°. Mean MCL 
was 64.38±2.72 mm and mean M-́Me ́was 
65.34±2.70 mm.

Statistically significant correlation was 
found between facial photographic and 
lateral cephalometric measurements for 
orthodontic diagnosis in patients with 
m a n d i b u l a r  d e f i c i e n c y.  Pe a r s o n 
correlation coefficient of SNB and TN ́ B ́
was 0.784 in males and 0.792 in females, 
with a mean value of 0.788 (Table III). The 
Pearson correlation coefficient of MCL 
and M-́Me ́ was 0.497 in males and 0.644 in 
females, with a mean of 0.571 (Table III), 
showing high positive correlation between 
photographic and lateral cephalometric 
measurements.

DISCUSSION

Our study on 60 patients (43.3% males, 
56.7% females) revealed significant 
correlations between facial photographic 
and lateral cephalometric measurements 
in diagnosing mandibular deficiency. The 
Pearson correlation coefficients for SNB 
and TN ́B ́were 0.788, and for MCL and M-́
Me,́  they were 0.571, indicating a high 
positive correlation across gender groups.

Lateral cephalogram has been considered 
a gold standard radiograph used for the 
diagnosis and treatment planning of an 

Correlation between lateral cephalometric and facial photographic measurements for orthodontic diagnosis in patients with mandibular deficiency

Table I: Cephalometric landmarks and measurements
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Sella (S)

Nasion (N)

B point 
(Supramentale) [B]

Gonion (Go)

Menton (M)

SNB  

MCL (Go-Me)

Landmarks

Name (Symbol) Definition

Midpoint of Sella turcica

The most anterior point of the frontonasal suture in the midsagittal 

plane

The deepest point in the concavity between chin and mandibular 

alveolar process

Most posteroinferior point on angle of mandible

The most inferior point on the mandibular symphysis

Angle formed by SN plane and NB line showing anteroposterior 

position of mandible relative to the anterior cranial base

Line joining Go to Me showing length of mandibular body in 

millimeters (mm)

Measurements

SNB: Sella, Nasion, B point; MCL: Mandibular Corpus Length

Table II: Photographic landmarks and measurements

Tragion (T)

Soft tissue Nasion 
(N′)

Soft tissue point B (B′)

Point M′ (M′)

Soft tissue Menton 
(Me′)

TN′ B′

M′-Me′

Landmarks

Name (Symbol) Definition

The point where the inner crease meets the outer edge at the 
center of the ear

Located at the point of maximum concavity between nose and 
forehead

Analogous to the hard tissue point B located by palpation

Analogous to the gonion of the mandible, located by palpation

Lowest point on soft tissue of mandibular symphysis located by 
palpation

Angular measurement showing anteroposterior position of 
mandible

Distance between soft tissue menton and point M'

Measurements

Table III: Pearson correlation with respect to the gender

Pearson Correlation Gender

Male

Female

Male

Female

n Pearson Correlation P-Value

26

34

26

34

0.784

0.792

0.497

0.644

Mean 

(0.788)

Mean

(0.571)

0.001

0.001

0.003

0.005

SNB and TN ́ B́

MCL and M ́-MÉ

SNB: Sella, Nasion, B point; TN� B:� Angular measurement showing anteroposterior position of mandible; MCL: Mandibular Corpus Length; M� - Me:� Distance between soft tissue menton and point M'

https://en.wikipedia.org/wiki/Sella_turcica


orthodontic patient. However, facial 
p h o t o g r a p h y  c a n  b e  u s e d  f o r 
epidemiologic studies as it does not 
expose patients to harmful radiation and is 

9also a low-cost technique.

It was established earlier in a few studies 
that the angular and linear measurements 
used to evaluate the morphology of the 
face can be measured from the facial 
photographs constantly. The results of 
these studies suggests that photographs 
might be a beneficial and feasible 
alternative when radiographic techniques 

10-12are considered impractical or invasive.  

A study confirmed the excellent reliability 
of uti l iz ing facial  photographs for 
orthodontic diagnosis, demonstrating 
consistent location of landmarks used to 

13assess craniofacial morphology.  This 
finding is intriguing, particularly for 
epidemiologic studies involving large 
groups, where reproducibility is crucial. 
Our results demonstrate that the facial 
photographic technique is equally reliable 
as lateral cephalometry, as indicated by the 
correlated measurements. 

Interestingly, for vertical facial heights, 
1 4highest correlations were found.  

Rationale for this could be that the 
landmarks, nasion (N) and menton (Me) 
used for evaluating the height of the face 
are not influenced by excess of soft tissue 
in such areas, and as a result, the soft tissue 
represent a good estimation of the hard 
tissue landmark. The results of our study 
show consistency with this description. 
S im i l a r l y,  s t a t i s t i ca l l y  s i gn i f i c an t 
correlations (p<0.05) were established 
for most of the vertical and sagittal 
m e a s u r e m e n t s  b e t w e e n  l a t e r a l 

15cephalometric and facial photography.  In 
another study, reliability of photographs 
has been checked, which indicate that the 
photographs can be used to locate the 
facial landmarks. According to this study 
facial photographic technique was found 
to be cost effective, repeatable, non-
invasive and a reproducible alternative 
when used for orthodontic diagnostic 

16purposes.

In this study, significant correlation was 
found between lateral cephalometric and 
fac ia l  photograph ic  var iab les  for 
orthodontic diagnosis in patients with 
m a n d i b u l a r  d e f i c i e n c y.  Pe a r s o n 
correlation coefficient of SNB and TN ́ B ́
was 0.788 and coefficient of MCL and M-́
Me ́ was 0.571, showing high positive 
relationship between photographic and 
lateral cephalometric measurements. This 
was similar to a previous study in which 
correlation between photographic and 
lateral cephalometric measurements was 
studied and coefficient between SNB and 

17TNB was found to be 0.390.  

A similar correlation was established 
between the facial photographic and 
lateral cephalometric variables for black 
and white individuals, even though the 
thickness of the soft tissue is generally 
higher in black individuals. In spite of the 
fact that the thickness of soft tissue is 
higher in black individuals, this soft tissue 
thickness is consistent and as a result, this 
consistency causes a good correlation 
between analogous soft tissue and hard 

9tissue landmarks.

In contrast to our study, no correlation 
w a s  f o u n d  b e t w e e n  f a c i a l  a n d 
cephalometr ic  l inear  and angular 

measurements except for nasolabial angle 
and that might be due to the variability of 

17soft tissue thickness.

In future, more studies are needed to 
establish the fact that the soft tissue 
landmarks are analogous to their hard 
tissue landmarks to help us in the better 
diagnosis and treatment planning of 
orthodontic patients, especially those with 
mandibular deficiency.

CONCLUSION

A statistically significant correlation was 
found between ana logous la tera l 
cephalometric and facial photographic 
variables, which indicates that facial 
photographs can be used for orthodontic 
diagnosis as an alternative to lateral 
cephalograms to evaluate the craniofacial 
morphology of mandibular deficient 
patients. 
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