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Abstract

Due to the clear depiction of facial aesthetics and other craniofacial parameters, portraiture photography
(PP) is becoming more and more necessary in modern clinical practice. The studies chosen for this review's
inclusion looked at how PP affected the orthodontic treatment and diagnostic procedure on the subjects who
were watched in the studies. Studies published within the last decade precisely from 2013 were searched for
across major online databases after devising a proper search strategy. Multiple reviewers created a specific
data extraction form that was used for the investigation, followed by the evaluation of bias and the variables
found in each of the chosen papers. This form was meant for the assessment for various variables
encountered in this study. According to the meta-analysis, using PP was related with a statistically
significant decrease in the risk of orthodontic treatment and diagnostic modalities, with odds ratios (OR) of
0.52 with a 95% confidence interval (CI) of (0.28, 0.96), and a relative risk (RR) of 0.66 with a CI of (0.45,
0.96). In orthodontics, PP is an important tool that offers useful data for diagnosis, treatment planning, and
tracking treatment success. To validate the results of studies like ours, a sizable evidence sample is required
due to the limited number of trials that have been performed in this area.

Categories: Dentistry
Keywords: aesthetic rehabilitation, digital dentistry, orthodontic appliances, orthodontic treatment, dental
photography, portrait photography, digital orthodontics

Introduction And Background

Portraiture photography (PP) is the art of capturing images of people, with a focus on their facial
expressions, personality traits, and physical features [1]. PP can be done in various settings, such as studios,
outdoor locations, or even in the subject's home. The aim of PP is to capture the essence of the person in the
photograph, revealing their character, mood, and emotions through the image [2]. The photographer uses
lighting, composition, and posing techniques to create a portrait that captures the subject's unique qualities
and personality [1].

One of the key elements of PP is lighting. Photographers use various lighting techniques to highlight the
subject's best features and create a mood or atmosphere in the portrait [2]. For example, soft, diffused light
can create a gentle, dreamy atmosphere, while harsh, directional light can create a more dramatic and
intense portrait. Another important aspect is composition. The composition of a portrait can greatly impact
its effectiveness in conveying the subject's character and mood [2]. The photographer may use framing,
posing, and background elements to create a visually compelling portrait that draws the viewer's attention
to the subject. In addition to technical elements, PP also relies heavily on the relationship between the
photographer and the subject. A skilled portrait photographer must be able to communicate effectively with
their subject to make them feel comfortable and at ease during the photoshoot. This helps to create a
relaxed and natural expression in the subject, resulting in a more authentic and compelling portrait [1].

PP typically involves the use of digital cameras, specialized lighting equipment, and a standardized
photographic protocol to capture standardized images of the patient's face and teeth from different angles
[3]. These photographs can be used for various purposes, including orthodontic diagnosis, treatment
planning, and monitoring treatment progress. It is a valuable tool in the medical field, especially in
orthodontics, where it plays a crucial role in diagnosis, treatment planning, and monitoring treatment
progress [3-5]. PP involves the capture of standardized photographs of a patient's face and teeth using
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digital cameras and specialized lighting equipment [6]. PP provides detailed information about dental and
skeletal relationships, facial asymmetries, and other relevant features that are critical for accurate diagnosis
and treatment planning [7]. Orthodontists use PP to assess the patient's current condition and create a
customized treatment plan that addresses their specific needs. PP also allows orthodontists to monitor
treatment progress and adjust as needed [8].

In orthodontic diagnosis, PP can provide essential information about the size, shape, and position of teeth
and jaws, as well as any asymmetries or abnormalities in facial features [8]. PP can also aid in the
assessment of the patient's facial aesthetics, which is an important consideration in orthodontic treatment
planning. In treatment planning, PP can help orthodontists visualize the patient's current condition and
create a treatment plan tailored to their specific needs [9]. PP can also help orthodontists monitor the
progress of treatment and adjust as needed. Orthodontic treatment and diagnosis often require precise
measurements of dental and facial structures to ensure optimal treatment outcomes. In recent years, this
technique has emerged as a potential tool to aid in orthodontic diagnosis and treatment planning [6]. PP
involves capturing high-quality photographs of patients' faces and teeth, which can provide valuable
information regarding dental and skeletal relationships, facial asymmetries, and other relevant features [10].

Despite the potential benefits of PP in orthodontic practice, there is limited consensus on its efficacy and
impact on treatment outcomes. Several studies have examined the use of PP in orthodontic diagnosis and
treatment planning, but the results have been inconsistent, and there is a need for a comprehensive review
of the available literature [8-10]. Therefore, the aim of this systematic review and meta-analysis is to
evaluate the impact of PP on orthodontic treatment and diagnostic protocols. The studies selected for
inclusion in this review will examine the impact of PP on the orthodontic treatment and diagnostic protocol
on the people who were observed in the selected studies. This review will provide an up-to-date synthesis of
the available evidence on the use of PP in orthodontic practice and help to inform clinical decision-making
regarding its use in routine practice.

This systematic review and meta-analysis intended to assess how PP affected orthodontic treatment and
diagnostic procedures and its impact in the field of orthodontics.

This article was previously posted to the medRxiv preprint server on April 27, 2020.

Review
Methods

Search Strategy Initiation

In accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines, registration was completed prior to the commencement of the study (Figure 1) [11]. The research
protocol was developed to achieve the objectives and correctly submitted to PROSPERO (CRD42023407261).
PICOS is an acronym used in evidence-based medicine to define the key components of a research question.
In the case of a systematic review and meta-analysis assessing the impact of PP on orthodontic treatment,
the PICOS strategy would be as follows: P - Population: Patients undergoing orthodontic treatment; I -
Intervention: PP; C - Comparison: No PP or alternative methods of dental photography; O - Outcome:
Improvement in treatment planning, patient education, or treatment outcomes; S - Study design:
Randomized controlled trials or observational studies.

2023 Alam et al. Cureus 15(10): e48054. DOI 10.7759/cureus.48054 20of 11


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Identification of new studies via databases and registers

dentification of new studies via othermetods

c Record: d before screening: ; 3
:2 Records identfied from: Dupkcate records (n = 58) Rw‘z;fs.f::‘ﬁe%m -
g Databases (n=562) r— Records marked as ineligible by automation Ougans aﬁn[ns‘n 0
= Registers (n=0) todls (1 =0) Gt i [ (! ]43]
3 Record: dior other teasons (n = 34) onsareiing (0=
Records screened Recoids excluded
(n=470) ] (n=35)
o Reports soughtfor retrieval L Reports not refieved Reports sought for retrieval Reports not retieved
E (n=34) (n=61) [n=67) (n=18)
0
Repors excluded:
Studies hatdeviated fomtheir Reports exchuded:
Reports assessed for eligibity Lyl intended objectives (n="72) Reports assessed for eligibility L Systematic reviews 0= 24)
(n=323) Case reports n = 81) =49 Studies involving animal subjects (n=11)
Studies published before 2013 (n = 109) Full-tet unavailabiliy (n = 14)
Thesis aricles n =53)
v New sudies includedin review
2 (n=8)
% Reportsoinewincluded siudies
£ (n=0)

FIGURE 1: PRISMA protocol

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

Using this PICOS strategy, the research question for this systematic review and meta-analysis was: In
patients undergoing orthodontic treatment, what is the impact of PP compared to no PP or alternative
methods of dental photography on treatment planning, patient education, and treatment outcomes? This
review included randomized controlled trials and observational studies that assess the use of PP in
orthodontic treatment and would focus on the impact of this intervention on key outcomes such as
treatment planning, patient education, and treatment outcomes.

Search Strategy Implementation

The following search strategy was used across four online databases to identify relevant articles for our
investigation using Medical Subject Headings (MeSH) keywords and a combination of Boolean operators:

PubMed- (((((((((((((("Photography"[Mesh]) OR "Portraits as Topic"[Mesh]) OR "Dental Photography"[Mesh])
OR "Orthodontics"[Mesh]) OR "Dentistry"[Mesh]) OR "Dental Care"[Mesh]) OR "Orthodontic Appliances”
[Mesh]) OR "Orthodontic Brackets"[Mesh]) OR "Orthodontic Wires'[Mesh]) OR "Orthodontic Records'[Mesh])
OR "Orthodontic Models"[Mesh]) AND (("Treatment Outcome'[Mesh]) OR "Patient Education as Topic"
[Mesh])) AND ((((((("Humans"[Mesh]) AND "English’[lang]) AND ("2019/03/15"[PDat] : "2023/03/15"[PDat]))
AND "Randomized Controlled Trials as Topic"[Mesh]) OR "Observational Study"[ptyp]) OR "Cohort Studies"
[Mesh]) OR "Case-Control Studies"[Mesh]) OR "Cross-Sectional Studies"[Mesh]))

Google Scholar- (portraiture photography OR dental photography OR orthodontic photography) AND
(orthodontic treatment OR orthodontics OR dental care) AND (treatment outcomes OR patient education)
AND ("randomized controlled trials" OR observational study OR cohort study OR case-control study OR
cross-sectional study)

Web of Science- TS=(portraiture photography OR dental photography OR orthodontic photography) AND
TS=(orthodontic treatment OR orthodontics OR dental care) AND TS=(treatment outcomes OR patient
education) AND (PT=(randomized controlled trial) OR PT=(observational study) OR PT=(cohort study) OR
PT=(case-control study) OR PT=(cross-sectional study))

Scopus- TITLE-ABS-KEY (portraiture photography OR dental photography OR orthodontic photography)
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AND TITLE-ABS-KEY(orthodontic treatment OR orthodontics OR dental care) AND TITLE-ABS-
KEY(treatment outcomes OR patient education) AND (DOCTYPE(ar) OR DOCTYPE(cr) OR DOCTYPE(arcp)
OR DOCTYPE(co) OR DOCTYPE(sc))

Inclusion Criteria for the Review

To identify relevant studies for the systematic review and meta-analysis on the impact of PP on orthodontic
treatment, a set of inclusion criteria were established. Only studies published from 2013 to the present were
considered for inclusion in the analysis. This was done to ensure that the findings of the review were based
on current research and reflected the most recent advances in orthodontic treatment. Studies that assessed
the impact of PP on orthodontic treatment outcomes, patient education, or treatment planning were
included. Only randomized controlled trials or observational studies were considered, as they provide the
highest level of evidence in the medical literature. Studies that included a comparison group without the use
of PP or with alternative methods of dental photography were also included in the analysis. Finally, only
studies that reported quantitative data were considered for inclusion, as this allowed for the most accurate
assessment of the impact of PP on orthodontic treatment.

Reviewer Evaluation

To ensure the accuracy and completeness of the data extracted for the systematic review and meta-analysis
on the impact of PP on orthodontic treatment, multiple reviewers were involved in the data selection
process. After conducting the initial search across multiple databases, the reviewers independently screened
the titles and abstracts of the identified studies against the established inclusion and exclusion criteria. Any
discrepancies between the reviewers were resolved through discussion and consensus. Following the title
and abstract screening, the full texts of the selected studies were obtained and reviewed by the reviewers. A
data extraction form was used to collect the relevant information from each study. The variables that were
assessed included study design, sample size, intervention type, comparator type, outcome measures, and
results. The reviewers independently extracted the data from each study, and any discrepancies were
resolved through discussion and consensus.

After the data extraction process was completed, the extracted data were cross-checked for accuracy and
completeness. Any errors or missing data were identified and resolved through discussion and consensus
between the reviewers. The extracted data were then compiled and analysed using appropriate statistical
methods to assess the impact of PP on orthodontic treatment outcomes.

Bias Assessment

To ensure the validity and reliability of the systematic review and meta-analysis on the impact of PP on
orthodontic treatment, the reviewers used two tools for bias assessment. The first tool was the Joanna Briggs
Institute Qualitative Assessment and Review Instrument (JBI) Risk of Bias tool (Figure 2), which was used to
assess the risk of bias in the selected studies [12]. This tool allowed the reviewers to assess the quality of
each study by examining potential sources of bias, including selection bias, performance bias, detection
bias, attrition bias, and reporting bias. The reviewers used this tool to critically appraise the quality of the
selected studies and to identify any potential biases that may have affected the results.

[13-20]" href="https://assets.cureus.com/uploads/figure/file/747132/lightbox_b48dc7d04cbb11ee93b6e53c6946f3d0-
port2.png"> [13-20]" title="JBl-appraisal-tool-
for-studies-selected-and-the-bias-within-them-[13-20]"
src="https://assets.cureus.com/uploads/figure/file/747132/article_river_b48dc7d04cbb11ee93b6e53c6946f3d0-
port2.png" />

FIGURE 2: JBI appraisal tool for studies selected and the bias within
them [13-20]

JBI: Joanna Briggs Institute Qualitative Assessment and Review Instrument

The second tool used was the AXIS tool (Figure 3), which was used to assess bias within the review itself [12].
This tool allowed the reviewers to assess the quality and reliability of the review process by examining
potential sources of bias, including selection bias, performance bias, detection bias, attrition bias, and
reporting bias. The reviewers used this tool to identify any potential biases that may have affected the
review process and to ensure that the review was conducted in a rigorous and systematic manner.
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FIGURE 3: Bias assessment within the review using AXIS checklist
items

The reviewers selected these tools because they are widely recognized as valid and reliable tools for
assessing bias in research studies and systematic reviews. By using these tools, the reviewers were able to
ensure that the findings of the review were based on high-quality research and that the review process itself
was conducted in a rigorous and systematic manner. Ultimately, this helped to enhance the validity and
reliability of the review and to ensure that the findings were useful and informative for clinicians and
researchers working in the field of orthodontic treatment.

Protocol for Statistics

In order to conduct the meta-analysis for the systematic review on the impact of PP on orthodontic
treatment, the reviewers used the RevMan 5 software. This software allowed the reviewers to analyze and
synthesize the data from the selected studies using a random effects model. The software generated odds
ratio (OR) and relative risk (RR) forest plots to depict the impact of PP on orthodontic treatment and
diagnostic modalities in the total sample size of the selected studies.

The OR and RR forest plots generated by the RevMan 5 software provided a visual representation of the data
and allowed the reviewers to easily compare the results of the selected studies. The random effects model
used in the analysis helped to account for the variability between the studies and to estimate the true effect
size of PP on orthodontic treatment outcomes. Overall, the RevMan 5 software played a critical role in the
meta-analysis process by allowing the reviewers to analyze and synthesize the data from the selected studies
in a systematic and rigorous manner. The OR and RR forest plots generated by the software provided a clear
and concise summary of the results of the analysis, which helped to inform the conclusions of the systematic
review on the impact of PP on orthodontic treatment.

Results

The procedure followed in our investigation involved a methodical and exacting strategy to finding
pertinent studies and putting the evidence together. The study was able to find high-quality evidence that
could be used to support the research question and objectives by using a clear set of inclusion and exclusion
criteria and a structured strategy to data selection. The deductive approach taken in this research was
intended to reduce bias and make sure that the data presented were solid and trustworthy. 562 articles in
total were found using the original search methodology. The total number of articles was reduced to eight
studies that met our stated inclusion and exclusion criteria after eliminating duplicates and applying
inclusion and exclusion criteria based on the research question and goals. These studies were chosen based
on the strength of the evidence they provided and their applicability to the research topic.

Two of these eight studies-out of the eight-came from India, but they looked at the use of PP in two distinct
parts of the nation. From Istanbul, Turkey, the United States, the Netherlands, China, and Ukraine, one
research from each was chosen (Table 7).
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Study

Aksakalli et al. [13]
Cifter et al. [14]
Godlevsky et al. [15]
Jackson et al. [16]
Kragt et al. [17]
Parveen et al. [18]
Singh et al. [19]

Yu et al. [20]

Year

2014

2018

2013

2018

2016

2022

2016

2016

Region of investigation

Istanbul 45
Turkey 20
Ukraine 72
USA 168
The Netherlands 91
India 120
India 100
China 108

Sample size (n)

11-12

16-20

13.1 (mean)
28-66+

11.7 (mean)
12-28

18-30

12-29

Age range (in years)

Gender ratio (male: female)
Unspecified

10:10

29:43

146:22

Unspecified

40:80

50:50

30:78

TABLE 1: Basic variables that were part of the studies selected under the investigation

Significant impact of PP on the respective orthodontic treatment/diagnostic modalities were observed in 6
of the investigations, with one of them reporting a slightly female-dominated significance impact. Half of
the studies recorded greater than 60% of positive perception observed in the respondents pertaining to the

usage of PP in an orthodontic setting, with one study reporting a less than ideal 30% and one study

reporting variable percentages according to the different curves of smile aesthetics that were observed in
them. In five of the selected studies, PP was utilized in the beginning of the orthodontic treatment plan and
with half of the selected studies utilizing PP as a diagnostic tool in order top achieve better efficacy in their

respective findings (Table 2).

Overall impact of photography
observed on orthodontic
treatment being administered

Significantly positive impact
observed

Negative impact observed

Significantly positive impact
observed

Significantly positive impact
observed

Not a very significant impact
observed; efficacy was improved in
conjunction with radiographic
assessment

Significantly positive impact
observed

Significant impact observed more
in the female group

Significantly positive impact
observed

Positive
erclewt'on Stage at which
i
P _p_ photography was utilized Associated issues
Study Year pertaining to L. . " .
(beginning/midway/end of specified (if any)
usage of
treatment/)
photography
Aksakalli 2014 Unspecified Bleginning (as a diagnostic Clas.s I, II. and Il sk.el.etal
etal. [13] aid) relations in the participants
Patients experienced
Cifter et 2018 30% Throughout the whole signlificant discomfort in
al. [14] treatment getting
photographed/videographed
Godlevsky 2013 92% Midway Diastema and overcrowded
etal. [15] teeth
Jackson 2018 80% Bleginning (as a diagnostic Clas§ I, II. and Il sk‘el.etal
etal. [16] aid) relations in the participants
Kragt et Beginning (as a diagnostic Missing teeth, overbite,
9 2016 63.7% eginning ( g "9 ,
al. [17] aid) overjet, crossbite
Parveen » Beginning (as a diagnostic Class I, Il and Il skeletal
2022 Unspecified ) ) ) L
etal. [18] aid) relations in the participants
Singh et Variable across None (used as an .
2016 . . ] Unspecified
al. [19] different domains evaluation tool)
Yu et al. None (used as an X X
2016 96.68% } Aesthetic evaluation
[20] evaluation tool)
TABLE 2: Studies observed in the review and their various characteristics
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Figure 4 presented a statistical analysis regarding the impact of PP on orthodontic treatment and diagnostic
modalities, based on the total sample size of selected studies.

Noticeable impact  Negligible impact 0Odds Ratio ‘0dds Ratio
StudyorSubgroup Events Total _Events Total Weight M-H,Random, 95%Cl M-H, Random, 95% CI
Aksakalli et al 2014 [13] 9 45 32 45 11.2% 0.10[0.04, 0.27]
Cifter et al 2018 [14] it 20 3 20 7.9% 3.05 [0.66, 14.14] T =
Godlevsky et al 2013 [15] 18 72 31 72 13.0% 0.44[0.22, 0.90] A
Jacksen et al 2018 [16] 41 168 78 168 14.4% 0.39[0.25, 0.62] b
Kragt et al 2016 [17] 28 91 19 91 132% 1.68 [0.86, 3.30] T
Parveen et al 2022 [18] 23 120 62 120 13.8% 0.22[0.12, 0.40] v
Singh et al 2016 [19] 17 100 14 100 126% 1.26 [0.58, 2.71] et
Yu etal 2016 [20] 30 108 54 108 13.9% 0.38 [0.22, 0.68] -
Total (95%C1) 724 724 100.0% 0.52 [0.28, 0.96] e g
Total events 173 201
Heterogeneily: Tau? = 0.62; Chi? = 42.90, df = 7 (P < 0.00001); I = 84% ID.O1 051 150 100"

Test for overall effect: Z = 2.10 (P = 0.04) Noticeable impact Negligible impact

FIGURE 4: Impact of PP on orthodontic treatment and diagnostic
modalities in the total sample size of the selected studies represented
in terms of the OR

PP: Portraiture photography; OR: Odds ratio

The analysis showed an OR of 0.52 with a 95% confidence interval (CI) of (0.28, 0.96) assuming a research
estimate (RE) model, indicating that the use of PP was associated with a statistically significant reduction in
the odds of orthodontic treatment and diagnostic modalities. Moreover, the analysis revealed a considerable
heterogeneity in the studies, with Tau? estimated at 0.62, and a Chi-square statistic of 42.90, with 7 degrees
of freedom (df) (P < 0.00001). The I2 value of 84% indicated that a large proportion of the total variation
across studies was due to heterogeneity rather than chance. Finally, the test for overall effect showed a Z
score of 2.10 (P = 0.04), suggesting that the overall effect size was statistically significant. In summary, the
statistical analysis presented in figure 4 indicated that the use of PP had a significant impact on orthodontic
treatment and diagnostic modalities, with a reduced OR, despite considerable heterogeneity in the studies
included in the analysis.

Figure 5 displays a statistical analysis of the same impact based on the total sample size of selected studies.

Noticeable impact  Negligible impact Risk Ratio Risk Ratio
Studyor p Events Total Events Total Weight M-H,Random, 95%CI M-H, Random, 95% CI
Aksakalli et al 2014 [13] 9 45 32 45  11.8% 0.28[0.15, 0.52] =
Cifter et al 2018 [14] 7 20 3 20 6.3% 2.33[0.70, 7.76] T
Godlevsky et al 2013 [15] 18 72 31 72 13.4% 0.58 [0.36, 0.94] =
Jackson et al 2018 [16] 41 168 76 168  15.2% 0.54[0.39, 0.74] -
Kragt et al 2016 [17] 28 a1 19 91 13.1% 1.47 [0.89, 2.44] |G
Parveen et al 2022 [18] 23 120 62 120 14.2% 0.37 [0.25, 0.56] -
Singh et al 2016 [19] 17 100 14 100 11.3% 1.21[0.63, 2.33] T
Yu et al 2016 [20] 30 108 54 108 14.8% 0.56 [0.39, 0.79] -
Total (95%Cl) 724 724 100.0% 0.686 [0.45, 0.96] L 2
Total events ) ) )

Heterogeneity: Tau? = 0.22; Chi2 = 33.43, df = 7 (P < 0.0001); 12 = 79%

:
0.01 0.1 1 10 00
Test for overall effect: Z = 2.17 (F = 0.03) I . !

Noticeable impact Negligible impact

FIGURE 5: Impact of PP on orthodontic treatment and diagnostic
modalities in the total sample size of the selected studies represented
in terms of the RR

PP: Portraiture photography; RR: Relative risk

The analysis showed an RR of 0.66, with a 95% CI of (0.45, 0.96), indicating that the use of PP, was
associated with a statistically significant reduction in the risk of orthodontic treatment and diagnostic
modalities. The analysis also revealed a significant heterogeneity in the studies, with Tau? estimated at 0.22
and a Chi-square statistic of 33.43, with 7 df (P < 0.0001). The I? value of 79% indicated that a substantial
proportion of the total variation across studies was due to heterogeneity rather than chance. Furthermore,
the test for overall effect assuming a random effects model showed a Z score of 2.17 (P = 0.03), suggesting
that the overall effect size was statistically significant. In summary, the statistical analysis presented in
figure 5 indicated that the use of PP had a significant impact on orthodontic treatment and diagnostic
modalities, with a reduced RR, despite considerable heterogeneity in the studies included in the analysis.

Discussion

The systematic review conducted in our investigation and the results of the subsequent meta-analysis show
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that the use of PP as a diagnostic tool and at the beginning of the orthodontic treatment plan is associated
with a statistically significant decrease in the risk of orthodontic treatment and diagnostic modalities. The
selected studies showed that respondents had a favorable opinion of the use of PP in an orthodontic setting.
More than 60% of the studies found that respondents had a positive view of the use of PP in orthodontics,
indicating the potential for increased use of PP in clinical practice. The meta-analysis also found that using
PP was related to a statistically significant decrease in the risk of orthodontic treatment and diagnostic
modalities, with ORs of 0.52 and RR of 0.66. These findings suggest that the use of PP may lead to better
treatment outcomes and lower diagnostic modalities in orthodontics.

In addition, the study found that PP was used as a diagnostic tool in half of the selected studies and at the
beginning of the orthodontic treatment plan in five of the studies that were chosen. This highlights the
potential benefits of using PP as an early diagnostic tool in orthodontics, which could lead to more effective
treatment planning and better treatment outcomes for patients. So, we believe that the systematic review
and meta-analysis on the impact of PP on orthodontic treatment is a significant study that provides
valuable insights into the potential benefits of using PP in clinical practice. The study's findings have
important implications for orthodontic treatment planning and could lead to improved treatment outcomes
for patients.

During the planning stage of treatment, clinical photographs enable the orthodontist to closely examine the
soft tissue patterns of the current patient. To evaluate the shape and tone of the lips, the smile's arc and
aesthetics from different perspectives, and the degree of incisal show when beaming [21,22]. It cannot be
overstated how important the need for such records for medico-legal purposes is increasing, both for
research and publishing purposes as well as for lecturing and teaching presentations [23-25]. They enable us
to study the patient in a supposedly "social” environment while the patient is never actually present. This
data significantly helps the orthodontist create the best treatment plan for each patient and monitor their
progress during follow-up visits [24,26].

A clearer grasp of the external relationships between the craniofacial structures can be gained from
photographic analyses. Since the soft tissue profile is also affected by other variables, such as muscles and
adipose tissue, the overall facial analyses cannot be completed using the skeletal analysis alone. Thanks to
Proffit, photographic assessment has become a hot topic due to the emergence of the paradigm shift that
gives a higher priority to soft tissue structure and its assessment, particularly with regard to changes that
occur with aging [27]. The reliability of the photographic method has been demonstrated in numerous
studies by standardizing the photography protocol and its evaluation [28-31].

A lateral facial photograph, or a 90° photo of the right side of the patient's face captured while holding the
natural head position, is required by a standard photography protocol [32]. It's crucial to set landmarks
accurately using palpation. In the study by Parveen et al. that we selected for our review, the landmarks were
found by a single operator, who then marked them with stickers to reduce error and demonstrate method
reproducibility [18]. Additionally, the majority of the landmarks chosen for the analyses are along the
midline and not from various planes of space, so the distortion of subjects due to differing distances from
the lens isn't a cause for error [27].

Only when a diagnostic tool can reliably identify the disease is it deemed successful. The efficacy of lateral
photography as a diagnostic tool can only be examined by comparing it to the current standard because
malocclusion and facial disharmony are not pathological conditions. Numerous investigations contrasting
cephalometric and photographic measurements have been carried out [33-34]. While the majority of studies
demonstrate the reproducibility of photographic analyses [28-32], there are contradictory findings regarding
whether photographic analysis can truly be a substitute for cephalometric analysis. One of the studies that
we selected used a total of 20 variables to compare standardized lateral photographs to the corresponding
cephalograms in an effort to determine the answer to that question [18].

The systematic review and meta-analysis findings underscore several practical implications of incorporating
PP into orthodontic practice. These implications have the potential to positively impact both patients and
orthodontists while advancing the field of orthodontics.

Benefits for patients include the utilization of PP in orthodontic treatment planning allows orthodontists to
create more tailored and effective treatment plans. By analyzing detailed facial features and soft tissue
patterns, orthodontists can design treatments that not only align teeth but also enhance facial aesthetics,
leading to increased patient satisfaction. PP helps facilitate effective communication between patients and
orthodontists. Visualizing the expected treatment outcomes through photographs enables patients to have a
clearer understanding of their orthodontic journey, fostering a sense of trust and cooperation. During
follow-up visits, PP aids in monitoring treatment progress. Orthodontists can track changes in facial
aesthetics and incisal display, ensuring that treatment goals are being met. This proactive approach allows
for timely adjustments when necessary, leading to more predictable and satisfactory outcomes for patients

[5].

Benefits for orthodontists include PP contributes to more accurate orthodontic diagnoses by providing
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comprehensive information about facial and dental structures. Orthodontists can assess facial symmetry, lip
posture, and smile aesthetics, enabling a more holistic understanding of the patient's condition. With a
wealth of visual data at their disposal, orthodontists can devise treatment plans more efficiently and with
greater confidence. This efficiency translates into reduced treatment times and better outcomes for
patients. PP records offer valuable resources for teaching and research purposes. Orthodontic educators can
use standardized photographs to illustrate key concepts to students, while researchers can analyze these
records to advance the field's knowledge base [5-7].

Benefits for the field of orthodontics include the integration of PP encourages the development of
standardized photography protocols within orthodontics. This standardization promotes consistency and
comparability across different clinical settings and research studies, contributing to the advancement of
evidence-based practice. As technology and techniques in PP continue to evolve, orthodontics stands to
benefit from ongoing advancements. Innovations such as 3D imaging and artificial intelligence may further
enhance the diagnostic and treatment planning capabilities of PP in the future [5].

Despite the significant findings reported, this systematic review and meta-analysis on the impact of PP on
orthodontic treatment has some limitations. One limitation is the potential for publication bias, as only
studies published in English were included. This may have resulted in the exclusion of relevant studies
conducted in other languages, which could have affected the overall results of the meta-analysis. Another
limitation is the heterogeneity of the selected studies in terms of study design, sample size, and PP
techniques used. This could have affected the consistency and generalizability of the study's findings.
Additionally, the lack of long-term follow-up data in some of the studies made it difficult to assess the long-
term impact of using PP in orthodontics. Furthermore, the quality of the selected studies varied, and some
studies had a high risk of bias. The use of the JBI Risk of Bias tool and AXIS tool helped to minimize bias in
the selected studies and within the review itself. However, it is still possible that some studies may have
been affected by bias, which could have affected the overall results of the meta-analysis. Finally, the study
only included studies conducted after 2013, which could have excluded relevant studies conducted before
this time period. Therefore, the results of the meta-analysis may not reflect the full range of evidence
available on the impact of PP on orthodontic treatment. Summarily speaking, while the study provides
valuable insights into the potential benefits of using PP in orthodontics, the limitations outlined above
suggest that caution should be exercised when interpreting the results. Further research is needed to
confirm the findings of this study and to address the limitations identified.

Conclusions

In conclusion, our study underscores the critical role of PP in orthodontics. It serves as a powerful diagnostic
and treatment planning tool, enabling clinicians to deliver personalized care and monitor treatment
progress effectively. With the advent of digital photography technology, PP has seamlessly integrated into
modern medical practice, including orthodontics. However, while our findings are promising, it is imperative
that future research endeavors expand the evidence base in this field. We encourage researchers to
undertake larger, more comprehensive studies to validate and build upon the insights provided by this
research. The path to enhanced orthodontic care and patient outcomes lies in further exploration and
application of PP.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Mohammad K. Alam, Huda Abutayyem , Salah Nazal Alotha, Basant Mousa H Alsiyat ,
Saif Hamdan K Alanazi , Mashael Hamoud Hammad Alrayes , Ragiyah H Alrayes, Dimah Fayadh Khalaf
Alanazi , Haytham Jamil Alswairki , Ahmed Ali Alfawzan, Mohammad Younis Hajeer, Deepti Shrivastava,
Kumar Chandan Srivastava

Acquisition, analysis, or interpretation of data: Mohammad K. Alam, Huda Abutayyem , Salah Nazal
Alotha, Basant Mousa H Alsiyat , Saif Hamdan K Alanazi , Mashael Hamoud Hammad Alrayes , Ragiyah H
Alrayes, Dimah Fayadh Khalaf Alanazi , Haytham Jamil Alswairki , Ahmed Ali Alfawzan, Mohammad Younis
Hajeer, Deepti Shrivastava, Kumar Chandan Srivastava

Drafting of the manuscript: Mohammad K. Alam, Huda Abutayyem , Salah Nazal Alotha, Basant Mousa H
Alsiyat , Saif Hamdan K Alanazi , Mashael Hamoud Hammad Alrayes , Ragiyah H Alrayes, Dimah Fayadh
Khalaf Alanazi , Haytham Jamil Alswairki , Ahmed Ali Alfawzan, Mohammad Younis Hajeer, Deepti
Shrivastava, Kumar Chandan Srivastava

Critical review of the manuscript for important intellectual content: Mohammad K. Alam, Huda
Abutayyem , Salah Nazal Alotha, Basant Mousa H Alsiyat , Saif Hamdan K Alanazi , Mashael Hamoud
Hammad Alrayes , Ragiyah H Alrayes, Dimah Fayadh Khalaf Alanazi , Haytham Jamil Alswairki , Ahmed Ali

2023 Alam et al. Cureus 15(10): e48054. DOI 10.7759/cureus.48054 9 of 11


javascript:void(0)
javascript:void(0)

Cureus

Alfawzan, Mohammad Younis Hajeer, Deepti Shrivastava, Kumar Chandan Srivastava

Supervision: Mohammad K. Alam, Huda Abutayyem , Salah Nazal Alotha, Basant Mousa H Alsiyat , Saif
Hamdan K Alanazi , Mashael Hamoud Hammad Alrayes , Ragiyah H Alrayes, Dimah Fayadh Khalaf Alanazi ,
Haytham Jamil Alswairki , Ahmed Ali Alfawzan, Mohammad Younis Hajeer, Deepti Shrivastava, Kumar
Chandan Srivastava

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References

1. Wango K: The role of hyperrealism in painted portraiture-engaging culture: analysis of portraiture by Eddy
Ochieng. East Afr J Interdiscip Stud. 2020, 2:157-79. 10.37284/eajis.2.1.246
2. Freeland C: Portraits in painting and photography . Philos Stud. 2007, 135:95-109. 10.1007/s11098-007-
9099-7
3. Volpe A: Shooting soldiers: Civil War medical photography by R.B. Bontecou, and: doctored: the medicine
of photography in nineteenth-century America (review). ] Civ War Era. 2012, 2:456-9.
10.1353/cwe.2012.0075
4. Chadwick RG: Close range photogrammetry—a clinical dental research tool . ] Dent. 1992, 20:235-9.
10.1016/0300-5712(92)90093-r
5. Kumar Shetty BS, Kumar YM, Sreekumar C: Digital photography in orthodontics. IJDR. 2017, 5:135-8.
10.14419/ijdr.v5i2.7489
6.  Wander P: Clinical dental photography in orthodontic practice. Prim Dent J. 2016, 5:38-44.
10.1308/205016816820209488
7. Samawi S: Clinical digital photography in orthodontics: professional photographic records in daily practice .
Jordan Dent J. 2013, 18:20-32.
8. Agarwal A, Mahajan S, Verma S: Digital single lens reflex photography in clinical orthodontics: revolution
or evolution. World J Dent. 2014, 5:118-23. 10.5005/jp-journals-10015-1271
9. Galante DL: History and current use of clinical photography in orthodontics . J Calif Dent Assoc. 2009,
37:173-4.10.1080/19424396.2009.12222960
10. Kumar A: Digital single-lens reflex (DSLR) camera: general principles and their technical considerations to
improve the technical skill for better diagnosis and treatment planning in orthodontics. Int J Sci Res. 2021,
10:596-600. 10.21275/SR21514034242
11. Liberati A, Altman DG, Tetzlaff ], et al.: The PRISMA statement for reporting systematic reviews and meta-
analyses of studies that evaluate health care interventions: explanation and elaboration. PLoS Med. 2009,
6:€1000100. 10.1371/journal.pmed.1000100
12.  McGuinness LA, Higgins JP: Risk-of-bias VISualization (robvis): an R package and Shiny web app for
visualizing risk-of-bias assessments. Res Synth Methods. 2021, 12:55-61. 10.1002/jrsm.1411
13.  Aksakalli S, Demir A: Facial soft tissue changes after orthodontic treatment . Niger J Clin Pract. 2014,
17:282-6. 10.4103/1119-3077.130226
14.  Cifter M: A qualitative analysis of dental photography in orthodontics: the patient’s perspective . Biomed
Res Int. 2018, 2018:5418592. 10.1155/2018/5418592
15.  Godlevsky LS, Bidnyuk E, Bayazitov N, Kresyun N, Kovalenko A, Lyashenko A, Balykov V: Application of
mobile photography with smartphone cameras for monitoring of early caries appearance in the course of
orthodontic correction with dental brackets. Appl Med Inform. 2013, 33:21-6.
16.  Jackson TH, Kirk CJ, Phillips C, Koroluk LD: Diagnostic accuracy of intraoral photographic orthodontic
records. ] Esthet Restor Dent. 2018, 31:64-71. 10.1111/jerd.12426
17.  Kragt L, Hermus AM, Wolvius EB, Ongkosuwito EM: Three-dimensional photographs for determining the
Index of Orthodontic Treatment Need in scientific studies. Am J Orthod Dentofacial Orthop. 2016, 150:64-
70.10.1016/j.ajodo.2015.12.023
18.  Parveen M, Muralidhar NV, Kiran J, Raghunath N: Photogrammetry versus cephalometric analysis in
orthodontic diagnosis and treatment planning (pre-print). Research Square. 2022, 1:1-16. 10.21203/rs.5.rs-
1571230/v1
19. Singh N, Abdulla R, Sable R, Bhosale V, Halli R: Smile analysis: a comparison between photographic and
videographic methods. | Indian Orthod Soc. 2016, 50:8-13. 10.4103/0301-5742.175705
20. YuXN, Bai D, Feng X, et al.: Correlation between cephalometric measures and end-of-treatment facial
attractiveness. ] Craniofac Surg. 2016, 27:405-9. 10.1097/SCS.0000000000002444
21. N Hegde M, B Sodvadiya U: Photography in dentistry: A perspective . ] Otolaryngol ENT Res. 2020, 12:161-5.
10.15406/joentr.2020.12.00476
22. Gallegos AG: Enhancing interprofessional communication through digital photography. J Calif Dent Assoc.
2001, 29:752-7.
23.  Smith RV: The digital camera in clinical practice. Otolaryngol Clin North Am. 2002, 35:1175-89.
10.1016/50030-6665(02)00066-x
24. Kim MH, Moon SE, Kim YJ, Kim SY, Cho HE, Kang HJ: Oral health belief and satisfaction after scaling
experience with comprehensive dental hygiene care. ] Korean Soc Dent Hyg. 2022, 22:1-9.
10.13065/jksdh.20220001

2023 Alam et al. Cureus 15(10): e48054. DOI 10.7759/cureus.48054 10 of 11


https://dx.doi.org/10.37284/eajis.2.1.246 
https://dx.doi.org/10.37284/eajis.2.1.246 
https://dx.doi.org/10.1007/s11098-007-9099-7
https://dx.doi.org/10.1007/s11098-007-9099-7
https://dx.doi.org/10.1353/cwe.2012.0075
https://dx.doi.org/10.1353/cwe.2012.0075
https://dx.doi.org/10.1016/0300-5712(92)90093-r
https://dx.doi.org/10.1016/0300-5712(92)90093-r
https://dx.doi.org/10.14419/ijdr.v5i2.7489
https://dx.doi.org/10.14419/ijdr.v5i2.7489
https://dx.doi.org/10.1308/205016816820209488
https://dx.doi.org/10.1308/205016816820209488
https://orthonotes.files.wordpress.com/2018/12/ClinicalDigitalPhotographyinOrthodontics-ShadiSamawi-Vol18-2012.pdf
https://dx.doi.org/10.5005/jp-journals-10015-1271
https://dx.doi.org/10.5005/jp-journals-10015-1271
https://dx.doi.org/10.1080/19424396.2009.12222960
https://dx.doi.org/10.1080/19424396.2009.12222960
https://dx.doi.org/10.21275/SR21514034242
https://dx.doi.org/10.21275/SR21514034242
https://dx.doi.org/10.1371/journal.pmed.1000100
https://dx.doi.org/10.1371/journal.pmed.1000100
https://dx.doi.org/10.1002/jrsm.1411
https://dx.doi.org/10.1002/jrsm.1411
https://dx.doi.org/10.4103/1119-3077.130226
https://dx.doi.org/10.4103/1119-3077.130226
https://dx.doi.org/10.1155/2018/5418592
https://dx.doi.org/10.1155/2018/5418592
https://ami.info.umfcluj.ro/index.php/AMI/article/view/439
https://dx.doi.org/10.1111/jerd.12426
https://dx.doi.org/10.1111/jerd.12426
https://dx.doi.org/10.1016/j.ajodo.2015.12.023
https://dx.doi.org/10.1016/j.ajodo.2015.12.023
https://dx.doi.org/10.21203/rs.3.rs-1571230/v1
https://dx.doi.org/10.21203/rs.3.rs-1571230/v1
https://dx.doi.org/10.4103/0301-5742.175705
https://dx.doi.org/10.4103/0301-5742.175705
https://dx.doi.org/10.1097/SCS.0000000000002444
https://dx.doi.org/10.1097/SCS.0000000000002444
https://dx.doi.org/10.15406/joentr.2020.12.00476
https://dx.doi.org/10.15406/joentr.2020.12.00476
https://pubmed.ncbi.nlm.nih.gov/11799670/
https://dx.doi.org/ 10.1016/s0030-6665(02)00066-x
https://dx.doi.org/ 10.1016/s0030-6665(02)00066-x
https://dx.doi.org/10.13065/jksdh.20220001
https://dx.doi.org/10.13065/jksdh.20220001

Cureus

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

Sandler ], Murray A: Recent developments in clinical photography . Br ] Orthod. 1999, 26:269-72.
10.1093/0ortho/26.4.269

Bengel W: Digital photography in the dental practice-an overview (II) . Int ] Comput Dent. 2000, 3:121-32.
Ozdemir ST, Sigirli D, Ercan I, Cankur NS: Photographic facial soft tissue analysis of healthy Turkish young
adults: anthropometric measurements. Aesthet Plast Surg. 2009, 33:175-84. 10.1007/s00266-008-9274-z
Hwang SA, Lee JS, Hwang HS, Lee KM: Benefits of lateral cephalogram during landmark identification on
posteroanterior cephalograms. Korean ] Orthod. 2019, 49:32-40. 10.4041/kjod.2019.49.1.32

Patel DP, Trivedi R: Photography versus lateral cephalogram: role in facial diagnosis . Indian | Dent Res.
2013, 24:587-92. 10.4103/0970-9290.123378

de Carvalho Rosas Gomes L, Horta KO, Gandini LG Jr, Goncalves M, Gongalves JR: Photographic assessment
of cephalometric measurements. Angle Orthod. 2013, 83:1049-58. 10.2319/120712-925.1

Chandna A, Singh J, Gupta M: Validity of the extraoral photograph as a diagnostic tool for assessment of the
malocclusion. ] Orofac Health Sci. 2013, 4:114-18. 10.5958/j.2229-3264.4.3.022

Khan W, Faisal S, Hussain S: Correlation of craniofacial measurements between cephalometric radiographs
and facial photographs. Annals Abbasi Shaheed Hosp Karachi Med Dent Coll. 2018, 23:37-45.

Kale-Varlk S: Angular photogrammetric analysis of the soft tissue facial profile of Anatolian Turkish adults . J
Craniofac Surg. 2008, 19:1481-6. 10.1097/SCS.0b013e318188a34d

Mahto RK, Kharbanda OP, Duggal R, Sardana HK: A comparison of cephalometric measurements obtained
from two computerized cephalometric softwares with manual tracings. ] Indian Orthod Soc. 2016, 50:162-
70.10.4103/0301-5742.186359

2023 Alam et al. Cureus 15(10): e48054. DOI 10.7759/cureus.48054

11 0of 11


https://dx.doi.org/10.1093/ortho/26.4.269
https://dx.doi.org/10.1093/ortho/26.4.269
https://pubmed.ncbi.nlm.nih.gov/11351551/
https://dx.doi.org/10.1007/s00266-008-9274-z
https://dx.doi.org/10.1007/s00266-008-9274-z
https://dx.doi.org/10.4041/kjod.2019.49.1.32
https://dx.doi.org/10.4041/kjod.2019.49.1.32
https://dx.doi.org/10.4103/0970-9290.123378
https://dx.doi.org/10.4103/0970-9290.123378
https://dx.doi.org/10.2319/120712-925.1
https://dx.doi.org/10.2319/120712-925.1
https://dx.doi.org/10.5958/j.2229-3264.4.3.022
https://dx.doi.org/10.5958/j.2229-3264.4.3.022
https://annals-ashkmdc.org/oldsite/pdfs/2018/1/7.pdf
https://dx.doi.org/10.1097/SCS.0b013e318188a34d
https://dx.doi.org/10.1097/SCS.0b013e318188a34d
https://dx.doi.org/10.4103/0301-5742.186359
https://dx.doi.org/10.4103/0301-5742.186359

	Impact of Portraiture Photography on Orthodontic Treatment: A Systematic Review and Meta-Analysis
	Abstract
	Introduction And Background
	Review
	Methods
	FIGURE 1: PRISMA protocol
	FIGURE 2: JBI appraisal tool for studies selected and the bias within them [13-20]
	FIGURE 3: Bias assessment within the review using AXIS checklist items

	Results
	TABLE 1: Basic variables that were part of the studies selected under the investigation
	TABLE 2: Studies observed in the review and their various characteristics
	FIGURE 4: Impact of PP on orthodontic treatment and diagnostic modalities in the total sample size of the selected studies represented in terms of the OR
	FIGURE 5: Impact of PP on orthodontic treatment and diagnostic modalities in the total sample size of the selected studies represented in terms of the RR

	Discussion

	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


