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Any orthodontic treatment causes several 
changes in the soft tissues, with a consequent 
VLJQL¿FDQW�DHVWKHWLF�LPSDFW������7R�VXFFHVVIXOO\�PHHW�
expectations on facial aesthetics it is important to 
understand the impact of orthodontic treatment on it. 
Studies on craniofacial growth and facial aesthetics 
typically evaluate soft tissues using cephalometrics, 
ZLWK�FRQVHTXHQW�OLPLWDWLRQV�UHODWHG�WR�WKH�GLI¿FXOW\�
in correctly reproducing the “Natural Head Position” 
and in assessing the real labial and incisal prominence 
and detailed reproduction of the soft tissues (2). In 
order to completely evaluate the aesthetics of the 
face, it is possible to use anthropometry, templates, 
photographs, videos, 3D reconstructions, lasers and 
optical surface scanning (3-23). 

Photographs are easier to use than anthropometric 
analyses, allowing also to analyze larger areas and 

more details than the templates, with lower costs 
compared to three-dimensional and laser analysis 
and avoiding patient exposure to radiation, contrary 
to what happens with teleradiographs from which 
cephalometries are extrapolated (24-37). Photometric 
analysis therefore represents an effective, reliable 
and cheap system for the analysis of the craniofacial 
PRUSKRORJ\�LQ�IDFH�SUR¿OH������

The aim of this work was to carry out an 
overview of the literature to analyze the state of the 
art regarding aesthetic analysis on photos to draw 
useful conclusions for clinical practice.

MATERIALS AND METHODS

An initial research of the abstracts was carried 
RXW� WKURXJK� WKH� VFLHQWL¿F� DUFKLYHV� ³3XE0HG´� DQG�
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Photometric analysis techniques have been 
proposed in order to obtain an objective and 
biologically and economically advantageous 
evaluation of the facial aesthetics. In fact, photographs 
provide a good assessment of the harmony between 
external craniofacial structures, including the 
contribution of soft tissues. Furthermore, they 
provide reliable measurements which, thanks to the 
almost zero invasiveness, can be repeated during the 
intermediate stages of treatment, in order to monitor 
its progression (45-48).

7KURXJK� WKH� IDFLDO� SUR¿OH� SKRWRPHWULF� DQDO\VLV��
it is possible to obtain proportionality, angular and 
linear measurements, useful as parameters for an 
RSWLPDO�GH¿QLWLRQ�RI�QRUPDOLW\��KDUPRQ\�DQG�EDODQFH�
SUR¿OH�FRQGLWLRQV�������9DULRXV�VWXGLHV�KDYH�DWWHPSWHG�
to identify the facial features that account for the 
SOHDVDQWQHVV�RI�D�IDFH��VRPH�FODVVL¿HG�IDFLDO�SUR¿OHV�
through subjective analysis of the photographs, others 
VWXGLHG� VRPH� VWUXFWXUDO� IHDWXUHV� WKDW� FDQ� LQÀXHQFH�
SUR¿OH�DHVWKHWLF���������

Fortes et al. conducted a study in order to identify 
which linear, angular and proportional measures could 
be considered decisive in�LQÀXHQFLQJ�WKH�SOHDVDQWQHVV�
RI� WKH� SUR¿OH�� $IWHU� D� SUHOLPLQDU\� HYDOXDWLRQ� E\�
specialists (plastic surgeons and orthodontists) and 
common people of 150 standardized photographs of 
WKH�IDFLDO�SUR¿OH��FODVVL¿HG�DV�³SOHDVDQW´��³DFFHSWDEOH´�
or “unpleasant”, and the selection of the 15 best and 
���ZRUVW�SUR¿OHV�RI�WKH�VDPSOH��WKH�SKRWRJUDSKV�ZHUH�
scanned using AutoCAD software. Linear, angular 
and proportional measurements were performed 
RQ� WKLV� VFDQ�� WKH\� VKRZHG� D� VWDWLVWLFDOO\� VLJQL¿FDQW�
GLIIHUHQFH� EHWZHHQ� SOHDVDQW� DQG� XQSOHDVDQW� SUR¿OHV�
(54).

Once again, Marchiori et al. tried to correlate 
the cephalometric measurements of the nasolabial 
angle, of the Holdaway H line and of the distance 
between the H line and the tip of the nose, in order 
to overcome a purely subjective assessment of the 
IDFH�SUR¿OH�DQG�WR�REWDLQ�TXDQWLWDWLYH�DQG�VWDWLVWLFDOO\�
relevant data. These measurements were taken on 
WKH� SUR¿OH� SKRWRJUDSKV� RI� D� VDPSOH� RI� ��� VXEMHFWV�
(25 males and 25 females, aged between 17 and 
24), with the subjective evaluations of a group 
of common people and orthodontists. From what 

“Cochrane Library” and the “full text articles” were 
downloaded in PDF. The following search terms 
were selected: “photometric analysis”, “photographic 
DQDO\VLV´��³DHVWKHWLF�DQDO\VLV´�RU�³VRIW�WLVVXH�SUR¿OH´��
The research was limited to the international 
bibliography in English from 2000 to 2018. From 
the numerous articles found, only those of major 
VFLHQWL¿F�ULJRU�ZHUH�VHOHFWHG�IRU�D�WRWDO�RI����DUWLFOHV��
This allowed to deepen the knowledge present in the 
literature and to draw some conclusions regarding 
SKRWRJUDSKLF�DQDO\VLV�RI�IDFLDO�VRIW�WLVVXH�SUR¿OH�

RESULTS

As observed by Li and Qian, orthodontic treatments 
produce changes in the soft tissues, with a consequent 
VLJQL¿FDQW�DHVWKHWLF�LPSDFW������0DQ\�VWXGLHV�KDYH�XVHG�
D� VXEMHFWLYH� HYDOXDWLRQ� V\VWHP� IRU� DQDO\]LQJ� SUR¿OH�
aesthetics and changes induced by orthodontic treatment; 
in particular, Sukhia et al. took into consideration the soft 
tissue changes resulting from orthodontic treatment by 
comparing the aesthetic preferences of orthodontists, 
patients and parents at the beginning and the end of the 
treatment (39). Similarly, but using a group of external 
evaluators that included students of art and dentistry 
alongside the parents of the patients, O’Neill et al. sought 
WR�GHWHUPLQH�WKH�SUR¿ORPHWULF�LPSURYHPHQWV�SURGXFHG�
by functional treatment in patients with class II division 
1 malocclusion; however, no differences were found 
between the treated patients and the control group (40). 
Therefore, it is clear that a purely subjective assessment 
VKRZV� VLJQL¿FDQW� OLPLWV� LQ� WHUPV� RI� WKH� SRVVLELOLW\� RI�
TXDQWL¿FDWLRQ� DQG� UHSURGXFLELOLW\� RI� WKH� REVHUYDWLRQV��
DV�ZHOO�DV�WKHLU�VWDWLVWLFDO�VLJQL¿FDQFH��6LQFH�WKHVH�OLPLWV�
affect the diagnosis and the treatment planning, the use 
of photo-retouching programs has been proposed in 
order to visualize the potential aesthetic improvement 
obtainable thanks to different orthodontic treatments 
(41-44). However, these are still purely subjective 
HYDOXDWLRQV�� ZKLFK� GR� QRW� DOORZ� D� ³TXDQWL¿FDWLRQ´� RI�
aesthetic improvements. Although the photographs 
are much closer to the real appearance of the face than 
the radiographs, it emerges that it is necessary to use 
techniques for the quantitative measurement of the facial 
structures in order to obtain an objective assessment of 
WKH�FKDUDFWHULVWLFV�RI�WKH�SDWLHQWV¶�SUR¿OHV�
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SUR¿OH� KDV� KLVWRULFDOO\� EHHQ� FRQVLGHUHG� SXUHO\�
practical, more functional to a general clinical setting 
rather than to an effective diagnostic purpose, it 
is an essential tool for diagnosis and orthodontic 
planning. Indeed, it represents an effective, reliable 
and economic tool, which provides some advantages 
compared to conventional cephalometry, including 
the possibility of correctly reproducing the “Natural 
Head Position”, of evaluating the real lip and incisal 
prominence and of reproducing the soft tissues 
in detail. The use of objective tools also ensures 
SUHGLFWDEOH� DQG� VWDWLVWLFDOO\� VLJQL¿FDQW� UHVXOWV�� WKXV�
allowing the advantages of the two types of images, 
radiographic and photographic, to be combined.
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class patients. The evaluation was conducted on upper 
anterior facial height (N-Sn), lower anterior facial 
height (Sn-Gn), total facial height (N-Gn), facial 
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DISCUSSION

Although the photometric analysis of the patient’s 
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