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Abstract 
Background: 
There is a widespread use of dental digital photography in the current practice of dentistry as a means of diagnosing 
and documenting, as well as communicating with the patient and conducting research. The developments and 
advancements in the technologies of camera, AI, and digital workflows have increased their usage in various 
specialities. 

Aim: 
This article is a review of the principles, equipment, protocols, ethical and future aspects of dental digital photography. 

Methods: 
A wide range of literature reviews has been done over the period of the last 25 years as given from 1997 to 2025, on 
the basis of PubMed, Scopus, and Google Scholar. Critical evaluation was done of the articles on the principles, 
equipment, clinical applications, and innovations of dental photography. 

Findings: 
Dental digital photography necessitates standard protocols: ideally, camera settings, lighting system and accessories 
to obtain reproducible and high-quality dental digital images. Its uses are applied in the field of prosthodontics, 
orthodontics, periodontics, forensic dentistry, and oral surgery. New technologies like smartphone imaging, artificial 
intelligence, 3D photogrammetry and augmented reality are contributing to precision and patient-centred care. The 
considerations of legal, ethical and consent are vital in clinical application. 

Conclusion: 
Digital photography in the dental practice is a built-in clinical process that is used to improve patient communication, 
as well as bolster medico-legal healthcare records. With ongoing advances in AI and advances in imaging technology, 
it is on the verge of changing dentistry through diagnosis, treatment planning and learning. 
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INTRODUCTION

● Evolution of Photography in Dentistry 
Digital dentistry technologies have transformed the 
process of dental diagnostics and treatment planning 
with higher precision and speed than those based on the 
use of film (Gebhardt et al., 2025)1. The combination of 
AI and big data in the context of the overall digital 
transformation of the dental realm promotes diagnostic 
accuracy and treatment outcomes (Alauddin et al., 
2021)2. The high-resolution extraoral and intraoral 
photos are essential when it comes to matching the shade 

and other morphology, as well as monitoring the 
progress of treatment (Versteeg et al., 1997)3. 

● Importance of Digital Photography in Modern 
Dental Practice 
The real-time process of checking an image and digitally 
altering it is an essential feature of digital imaging, 
which does not require an individual to perform a 
chemical process and work in a darkroom (Alghauli et 
al., 2025)4. Such digital images are capable of being 
stored, retrieved, and transferred, which increases the 
efficiency of communication and clinical workflow (Vij 
& Reddy, 2020)5. The parameterisation of digital 
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imaging, notably in radiography, can lead to the 
provision of a more accurate diagnosis and treatment 
planning, due to the higher quality of the images and 
superior analytical value, which in turn leads to better 
decision-making processes and consistent monitoring of 
dental conditions (Witmer & Lebovitz, 2012)6. 

● Scope and Applications in Clinical, Academic, and 
Research Settings 
Digital photography is an effective documentation aid, 
providing a high level of detail documentation of the 
photographic evidence that can be used in academic 
studies and medico-legal practice (Iorgulescu et al., 
2020)7. It can be used not only to improve the process of 
patient education but also to propagate collaboration 
among different areas of expertise and refine clinical 
guidelines (Gao et al., 2025)8. From an academic 
perspective, the appropriate digital images of 
multifaceted anatomies are valuable in demonstrating 
comparative pathologies and treatments and are the 
objects of research attention in the quantification 
analysis of dental morphologies and treatment options 
(Rakhshan, 2014)9. Further, enabling artificial 
intelligence and machine learning on digital 
photographic data improves predictive diagnostics and 
allows the creation of personal treatment plans and the 
evidence-based development of dentistry. The 
synergistic effect of the foregoing integration enhances 
workflows, harmonises a standard of care, and provides 
the ability to execute interventions objectively, which in 
turn facilitates the consistent and predictable outcome 
(Alghauli et al., 2025)4. 

Review and aim of review 

Although there has been a proliferation of the 
application of digital imaging in dentistry, the standard 
to be used by many clinicians in relation to the 
principles, selection of equipment and protocols that 
could lead to highly reproducible results remains 
elusive. Moreover, the latest innovation, including 
smartphone integration, artificial intelligence, and 3D 
photogrammetry, brings new opportunities and 
challenges in question and needs to be discussed 
critically. 

Thus, the purpose of this review is to give a prospective 
and comprehensive description of dental digital 
photography in terms of basic principles, equipment 
needed, standardised protocols, special techniques and 
utilisation, legal and ethical, and future developments. 
This review attempts to provide background knowledge 
on how it can be synthesised in terms of to enhance 
diagnostic accuracy, treatment outcomes, and even 
academic research in present-day dental practice. 

Research Gap 

Various reviews in digital imaging in dentistry have also 
been published; however, they tend to be narrowly 
focused either on radiographic modalities, shade 
matching, or application to a speciality. Few have gone 
deep into a cross-functional overview which links the 

principles of clinical photography, selection of 
equipment, standardisation protocols, advanced imaging 
techniques, ethical considerations and emerging 
technologies such as AI and 3D photogrammetry, 
together in a single framework. Moreover, as 
smartphone-based imaging and artificial intelligence 
integration have rapidly developed over the last few 
years (2020-2025), the literature has yet to fully explore 
the effects thereof upon clinical reproducibility, the 
medico-legal implications of accountability, and 
interdisciplinary communication. Thus, this issue urges 
the necessity of a new integrated review that summarises 
the major principles of innovations as well as critically 
assesses the contemporary developments and their 
impact on future clinical practice. 

 

Figure 1 – Timeline of the evolution of photography 
in dentistry 

This figure indicates the photography shift, as it relates 
to dental practice, from film-based photography to 
digital and Artificial Intelligence-assisted imaging and 
how each innovation has increased diagnostic accuracy, 
better treatment planning, and documentation in dental 
clinical practice. 

2. Fundamentals of Dental Digital Photography 

Principles of Photography 

Knowledge of core light concepts, image sensors, focal 
length, depth of field, etc., is imperative for high-quality 
dental photography. In essence, one controls light with 
specialised flash systems for shadow-free illumination 
and controls focal length and aperture to get sharp focus 
on the entire dentition. Standardised protocols for 
camera settings, patient position, and environmental 
conditions are needed to obtain reproducible and 
consistent images (Hexsel et al., 2017)10. 

Exposure, Aperture, Shutter Speed, ISO 
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Ideal exposure, brought upon by three different controls, 
is paramount for attaining true detail and colour 
reproduction in dental images. Aperture controls the 
depth of field, either placing or keeping everything in 
focus on the dentition. Shutter speed determines 
exposure to light and covers or fails to capture its 
motion. ISO sensitivity determines its responsiveness to 
light. We will want to keep the ISO as low as possible to 
avoid digital noise, giving it clarity; however, it may be 
increased in low-light conditions if the increased noise 
is deemed acceptable in terms of image quality (Igual, 
2019)11. Intraoral images will also require a greater 
depth of field with a recommended use of f/22 and 
above. This means that the full arch and posterior teeth 
are sharply in focus- an imperative requirement to 
document orthodontic and prosthodontic cases 
accurately. Shutter speed of 1/125-200 sec. Prevents any 
motion blur and is synchronised to flash systems. 
Portraits must be shot with wide apertures to isolate the 
subject in bokeh. For outside shots, keep ISO between 
100 and 400 to have clean shots; however, in difficult 
intraoral schools, an ISO elevation might be necessary. 
Correct calibration will provide consistent and reliable 
images for diagnosis and communication (Shin, 2020)12. 

Correct colour rendition is necessary for shade matching 
and the detection of pathological changes, thus its white 
balance needs correct calibration. Metamerism arises as 
a problem in rendition, thus necessitating the use of 
standard light sources with adequate intensity (Ajaj, 
2015), 13. Cross-polarised filters allow for cross-
polarisation; this removal of specular reflections 
exposes the actual underlying colour, which is then 
subjected to shade analysis (Zahid & Natto, 2023; Mahn 
et al., 2020)14,15. Digital cameras allow for the shade 
selection to be made more objective (Jarad et al., 
2005)16, and with precise calibration, the settings could 
be used for colour evaluation with certain reliability 
(Soldo et al., 2020)17. The management of colours 
correctly becomes crucial for the optimal 
communication between the clinician and the laboratory, 
resulting in an outcome that is superior aesthetically 
(Douglas et al., 2007; Newell, 1998; Thoma et al., 
2016)18,19,20. 

 

 

Figure 2. ISO sensitivity and lighting conditions in 
dental photography. 
 
The diagram explains the role of ISO settings in image 
clarity: low ISO (100, 200) provides the sharp, grain-
free clarity most desirable in extraoral portraits, but may 
be  needed in intraoral photography under low-light 
conditions but subject to graininess 

 
Figure 3. Effect of aperture on depth of field in 
dental photography. 
Narrow aperture (f/22) expands depth of field to enable 
intraoral images that are more focused, whereas a 
broad aperture (f/2.8) gives background blur, which is 
very useful in extraoral portraits. 

 
Figure 4. Role of shutter speed in dental 
photography. 

High shutter speeds (1/125-1/200 sec) eliminate the 
possible effects of motion blur in intraoral photography, 
where patient motion is inevitable, whereas low shutter 
speeds increase those effects and decrease their 
diagnostic quality. 

 
 

Figure 5. Example of intraoral dental digital 
photography. 
 
An example of a close-up of anterior teeth to verify the 
best aperture usage, shutter speed, and lighting to ensure 
clear details where shade matching and treatment plan 
commencement are outstanding. 
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 Setting  Recommended Range  Function  Clinical Relevance 
Aperture (f-stop) f/22 or higher (intraoral) 

f/2.8–f/5.6 (extraoral) 
Controls depth of 
field 

Small aperture ensures the entire 
arch is in focus for intraoral 
images; wide aperture creates 
background blur for portraits, 
improving focus on facial 
aesthetics. 

Shutter Speed 1/125 – 1/200 sec Controls exposure 
time and motion blur 

Prevents blur from patient or hand 
movement; syncs with flash to 
produce sharp, reproducible 
intraoral images. 

ISO Sensitivity 100–200 (extraoral) Up to 
400–800 (intraoral, low 
light) 

Controls sensor 
sensitivity to light 

Low ISO gives clean, noise-free 
extraoral images; higher ISO can 
help in intraoral settings but may 
introduce graininess. 

White Balance Daylight / Flash preset or 
calibrated grey card 

Controls colour 
rendition 

Ensures accurate tooth shade 
matching, reducing errors due to 
metamerism. 

Flash Type Ring flash (uniform light), 
Dual point flash 
(directional light) 

Provides illumination Ring flash avoids shadows in full-
arch images; dual point flash 
highlights surface details, useful 
for detecting margins and texture. 

Image Resolution and File Formats (JPEG, TIFF, RAW) 

High-image resolution is an utmost priority in dental 
photography to make fine anatomical structures visible 
and to identify any pathological changes at an early 
stage. The selection of efficient formats between JPEG 
and RAW is crucial in deciding image fidelity and the 
utility of the image for diagnostic purposes. RAW 
permits very high post-processing manipulations 
without losing any data, which can be very relevant 
while trying to analyse colour shades and subtle lesion 
details. However, JPEG has smaller file sizes and is 
convenient for storage and sharing, but irreversible data 
loss does occur in some situations, and this can hamper 

more technical diagnostic details in the image. 
Consequently, some standards ought to be implemented 
with regard to image quality, particularly in gross 
specimen photos where invisible characters have a 
diagnostic value (Choi et al., 2014; Lam et al., 2020)21,22. 

While these photographic principles ensure image 
quality, achieving them in practice requires the 
appropriate selection of equipment. The following 
section reviews the essential cameras, lenses, and 
lighting systems used in dentistry. 

3. Essential Equipment 

• Digital Single-Lens Reflex (DSLR) vs. Mirrorless 
Cameras for Dentistry 
Mirrorless and Digital Single-Lens Reflex (DSLR) 
cameras are widely used as dental capture devices, and 
differences in their sensor size and autofocusing aspects 
have a great impact on the workflow and on the 
precision of the images. Traditionally, dentists tended to 
prefer DSLR systems because of their durability and the 
versatility of the available lenses used in a number of 
clinical settings. Moreover, optical viewfinders in the 
case of DSLR cameras have zero lag and show the 
pictures being framed in real-time, which is especially 
useful in the case of spontaneous framing, as it is 
necessary during dental procedures (Ntovas & 
Papazoglou, 2021), 23. Mirrorless cameras have become 
popular in recent years and have the benefit of a smaller 
design, superior autofocus capabilities, and the option to 
see the image in real-time on an electronic viewfinder, 
thus offering increased control in exposure and lighting 
situations in clinical environments. 

 

Figure 6. DSLR vs. mirrorless camera mechanisms 
in dental photography. 

DSLRs employ mirrors and optical viewfinders, making 
available a wider selection of lenses, but also do not 
naturally feature fast autofocus and live preview of 
exposure well well-suited to clinical use. 

Cost-benefit-wise, DSLR and mirrorless systems are 
more costly upfront, but with better reproducibility and 
durability, as well as high-quality images, publishing-
quality, it is a superior choice in institutional and 
academic environments. But in individual cases, student 
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clinicians, or resource-challenged settings, the 
smartphone-based systems (with clip-on lens and ring-
light adaptors) can reach a more than adequate level of 
patient communication, documentation of cases, and 

access to basic learning representations-although, 
perhaps not to the level needed to match a shade, 
forensic usage, or publication requirements. 

 
Parameter DSLR Mirrorless Smartphone 

Image Quality 
Excellent (large sensors, 
high dynamic range) 

Excellent 
(comparable to 
DSLR in many 
models) 

Moderate (limited by 
small sensor size) 

Lens Options 
Wide range; specialised 
macro lenses available 

Increasing variety; 
macro lenses 
available but fewer 
than DSLR 

Limited; relies on clip-
on macro lenses or AI 
enhancement 

Autofocus & 
Speed 

Fast, accurate, but 
optical viewfinder only 

Superior real-time 
autofocus with 
electronic 
viewfinder 

Variable; depends on 
software algorithms 

Portability 
Bulky, heavy; requires 
external flash and 
accessories 

Smaller and lighter 
than a DSLR; still 
requires accessories 

Highly portable; 
minimal equipment 
needed 

Ease of Use 
Steep learning curve; 
requires training 

Easier interface, 
real-time preview 
helps beginners 

Very easy; intuitive 
apps, minimal training 

Cost 
High (camera + macro 
lens + ring/dual flash ~ 
₹1.5–3 lakhs) 

High (camera + lens 
+ flash ~ ₹1.2–2.5 
lakhs) 

Low (₹30,000–₹80,000 
with accessories) 

Clinical Suitability 
Gold standard for 
detailed documentation, 
shade matching, 
research-quality images 

Excellent for 
clinical use and 
teaching; 
increasingly 
replacing DSLR 

Suitable for patient 
education, quick 
records, and 
teledentistry; limited for 
publication-quality 
work 

Limitations 
Heavy, expensive, 
requires expertise 

Fewer lens options 
than DSLR; battery 
drains faster 

Limited image 
resolution for 
publication; risk of non-
standardisation 

 

Macro Lenses and Their Role in 

Intraoral Imaging 

Need-driven choice of the camera type to be used in 
intraoral imaging balances the need to be portable and 
fast in image acquisition. Given the increased 
performance capabilities of mirrorless cameras and 
advanced video capabilities, it can be expected that they 
will respectively have superior performance and faster 
burst speed, while DSLRs will have a greater variety in 
relation to macro lenses, as they are critical for close-ups 
and intraoral imagery. Macro-lenses are key to dental 
photography as they allow reducing the distance 
between the camera and the object, including the oral 
structures (teeth, gums, etc.). This allows ensuring great 
precision in taking pictures of clinical cases. Besides 
normal dental photography, digital radiology 
technologies like cone-beam computed tomography 
(CBCT) or intraoral scanners have advanced 
diagnostics. High-resolution 3D images are achievable 

with less radiation, which can increase the diagnostic 
accuracy and efficiency of workflow considerably (Safi 
et al., 2022)24. Moreover, the development of image 
processing systems to higher levels has led to better 
diagnoses and treatment results, maximising clinicians' 
capabilities in assessing and planning dental 
interventions (Jain et al., 2019; Richert et al., 2017)25,26. 

• Flash Systems: Ring Flash vs. Dual Point Flash 
In dental photography, the selection of the illumination 
system contributes greatly to the quality of the photos in 
terms of shadow formation, the texture of the surface, 
and the lighting sense. A ring flash also provides a non-
shadowed light and is perfect for taking wide, intraoral 
images that have a uniform light covering the mouth. 
Comparatively, the use of dual-point flashes enables the 
control of directional lighting with more control over 
accentuating anatomical details and surface features, so 
that they are valuable when assessing the restorative 
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margin, as well as tooth morphology (Tordiglione et al., 
2016)27. 

 
figure 7- lights in dental photography 
 

A comparison table of continuous LED, flash-based, 
smartphone, and macro ring lights, using them to 
provide uniform illumination to intraoral images and 
minimise shadows to appear in clinical documentation. 

To increase the quality of lighting and reduce distracting 
highlights, custom diffusers and modifiers may be used 
with light sources, maximising light distribution and 
contributing to valid results of subsurface properties like 
the tooth shade and material characteristics. Along with 
conventional imaging, other developed imaging 
technologies, such as panoramic imaging and micro-
computed tomography (micro-CT), provide panoramic 
views of the maxillofacial area and obtain thin cuts of 
dental structures, which can be used in a CAD/CAM 
system to render a more accurate plan of handling 
(Haghanifar et al., 2020; Yajvinder & Gulati, 2020)28,29. 

• Accessories: Cheek Retractors, Intraoral Mirrors, 
Contrastors 
Each accessory in dental photography serves a specific 
function to enhance image quality and facilitate accurate 
diagnosis. Cheek retractors are essential for keeping soft 
tissues away from the view, providing unobstructed 
access to the oral cavity. Intraoral mirrors are invaluable 
for capturing images of hard-to-reach areas and offering 
indirect views, making them crucial for comprehensive 
documentation. Contrastors, on the other hand, provide 
a dark background to highlight the translucency of the 
tooth, improving shade analysis and masking 
background distractions for clearer aesthetic 
documentation. In addition to the proper use of these 
accessories, selecting the right camera and lighting setup 
is vital for capturing detailed, high-quality images with 
diagnostic value. These images are indispensable not 

only for treatment planning but also for patient 
education, ensuring clear communication of the dental 
condition and the proposed treatment outcomes. 

 
Figure 8. Accessories for dental digital photography. 

Cheek retractors, intraoral mirrors, contrastors, and 
callipers enhance viewing, alignment, and contrast, 
making diagnosis and documentation of intraoral 
images stable and accurate.              

Beyond having the right equipment, consistency and 
reproducibility in photography depend on standardised 
protocols, which are described in the next section. 

4. Standardisation in Dental Photography 

The ADA and AACD suggested guidelines provide a set 
of protocols comprising elements that can be followed 
for uniform photographic documentation in clinical 
practice-from consent through to camera setting 
choices. Abiding by the suggested parameters would 
guarantee the production of an uninterruptedly, recorded 
file of image quality for further diagnosis, treatment 
planning, and communication. A precise positioning of 
the patient, standard angulation of the camera, and 
lighting conditions are the basic elements of 
photography, giving photographic reproducibility for 
longitudinal assessment. 

The colour calibration tools, including colour charts and 
software, are essential to provide correct colours for 
teeth and soft tissues for shade matching. It becomes 
necessary with the intent to curb metamerism that may 
otherwise arise and that may lead to colour changes 
depending on the specimen and conditions of 
illumination. Such calibration puts forth a reference that 
can be clearly communicated not only with the 
laboratory but also with the patient himself. 

Once standardisation is established, these principles can 
be applied in routine clinical photography, from 
extraoral portraits to intraoral documentation, as 
discussed below. 

 View  Description  Clinical Purpose 

 Frontal Smile View  Patient in natural head position, lips at rest 
and during full smile. 

 Records smile line, symmetry, tooth display, 
and gingival contours. 

 Frontal Retracted 
View 

 Lips retracted to expose full maxillary and 
mandibular arches in occlusion. 

 Evaluates arch alignment, midline, buccal 
corridors, and overall occlusion. 
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 Right Lateral 
Retracted View 

 Lips and cheeks retracted, right side teeth 
in occlusion. 

 Assesses posterior occlusion, canine 
guidance, and crossbite relationships. 

 Left Lateral 
Retracted View 

 Same as right, from the left side.  Complements the right side for full occlusal 
evaluation. 

 Maxillary Occlusal 
View 

 Using an intraoral mirror, capture the 
entire maxillary arch. 

 Documents arch form, palatal anatomy, 
spacing, and prosthetic needs. 

 Mandibular 
Occlusal View 

 Using an intraoral mirror, capture the 
entire mandibular arch. 

 Records arch form, lingual anatomy, 
spacing, and occlusal contacts. 

 Close-up (Anterior 
Teeth) 

 Focused image of anterior teeth 
(retracted). 

 Useful for shade matching, caries detection, 
and restorative margin evaluation. 

 Extraoral Portraits  Full face frontal and profile views.  Records facial proportions, soft-tissue 
profile, and aids smile design. 

  
5. Clinical Photography Protocols 

 Standardised exterior photography is an important 
factor in both beauty analysis and treatment planning 
(smile design), where it can also be used as a guiding or 
orientation tool in both areas (Rajan et al., 2020)30. 
Intraoral photography is critical as well and records the 
required information about the teeth and their 
environments. The need to capture the incisal wear 
necessitates the use of anterior views, posterior views 
are needed to capture the occlusal contacts, and the 
occlusal views to capture the arch form (Aswani et al., 
2020)31. To achieve precise diagnosis and treatment 
planning, intraoral images should show the presentation 
of relevant abnormalities in detail, along with 
periodontal condition and root morphology (Nazeer et 
al., 2016; Shah, 2014)32,33. The sequential clinical 
images obtained during treatment are used as 
documentation of the progress of a treatment, to validate 
the treatment decision-making, and are invaluable 
learning and medical-legal instruments. Not only do 
these images supplement peer review, but they also 
cultivate patient comprehension and appreciation of 
their treatment process (Ong et al., 2016), 34. Also, there 
is an opportunity to have quality control and 
professional growth because the documentation of 
clinical procedures enables clinicians to critically 
evaluate their work and perfect the technique, thus 
providing better care to patients (Rondon et al., 2014), 
35. 

6. Advanced Imaging Techniques 

Cross-Polarisation Photography for Eliminating 
Surface Reflections 
While using this method, one sets a polarising filter on 
the light source and another polarising filter on the 
camera lens, oriented perpendicular to one another. In 
that manner, light that would be specularly reflected 
from the tooth surface is suppressed, letting in the view 
of the intrinsic colour and value so much relied on in 

esthetic work (Kim et al., 2012; Segundo et al., 
2023)36,37. 

 
Figure 9-polarising filler function in dental 
photography 

With the glare due to surface rendered ineffective by 
cross-polarisation, a true intrinsic tooth colour can be 
read without the help of a shade guide, and facilitates 
improved planning and selection of the shade of 
treatment.    

Example-A patient who came to receive laminate veneer 
treatment was characterised by strong specular 
reflections on the enamel surface in normal flash 
photography that masked the intrinsic tooth shade. 
Adjusting the glare by fixing the cross-polarisation 
filters on the flash and camera lens removed the glare, 
thus enabling the clinician to see the actual enamel and 
dentin colour and value. This aided in consistent 
matching of veneer shade and helped enhance the dental 
lab communication, resulting in an aesthetic restoration. 

• Fluorescence Photography for Caries and Composite 
Detection 
It is the method in which different tooth structures 
fluoresce in the presence of certain wavelengths of light. 
Sound tooth structure, carious lesions, and restorative 
materials fluoresce differently, thus aiding in the 
diagnosis of demineralisation and residual caries (Naik 
et al., 2023)38 
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. 
Fig 10-Comparison of Imaging Techniques in Dental 
Photography  
Clinical, near-infrared (NIR), and fluorescence imaging 
visualise distinct diagnostic features- fluorescence 
increases visibility of caries and composite margins, 
whereas NIR increases visibility of enamel cracks above 
that achieved with conventional photography. 
Example-In a potential case of a recurrent carious lesion 
under a composite filling on the distal aspect of a 
maxillary premolar, a conventional camera was unable 
to show a negative decisive indication of pathology. The 
demineralised enamel under fluorescence photography 
had a clear orange-red fluorescent feature, but the sound 
enamel had green fluorescence. This comparison 
facilitated early identification of secondary caries and 
early initiation of minimum intervention with avoidance 
of unnecessary removal of healthy tooth structure. 

• Photomicrography for Dental Microscopy 
Documentation 
Higher magnification allows one to magnify more 
worldly anatomical details than such machines usually 
do. It is, therefore, an invaluable approach for diagnosis 
and teaching impinged on marginal pathological 
changes or restoration precision at the cellular level 
(Maude et al., 2008)39. 
Example-In a mandibular molar during post-endodontic 
examination, photomicrograph examination in the 
dental operating microscope exhibited marginal 
discrepancies along the top restoration, which were not 
evident in standardised intraoral photographs. Capturing 
of these micro-defects aided in the discussion of the 
possibility of retreatment with the patient and served as 
a good teaching point to medical students in 
postgraduate studies. 

• Multi-Flash and Ambient Light Blending Techniques 
In summary, such methods take images shot with 
multiple flashes and with ambient light and mix them to 
create a balanced exposure, emphasising internal tooth 
attributes and surface textures for complete visual data. 

 

Fig 10: "Lighting Setups in Dental Photography"  

 This capture shows us various flash lighting settings 
and the light dispersion effects to attain favourable 
dental photography lights. Example-In a case where 
anterior composite build-ups were done, using 
traditional single-flash photography gave images that 
were flat and too bright to discern incisal halo effects 
and surface texture. Multi-flash exposure and blending 
with ambient light allowed this clinician to capture the 
optical characteristics of the internal optical properties 
of the natural teeth as well as the morphological surface 
of the restoration. This intensified communication 
between the lab and gave an accurate reference point to 
reproduce natural aesthetics. 

7. Digital Workflow and Image Management 
An effective digital workflow includes uniform file-
naming systems, keyword assignment, and archiving 
procedures that provide secure retention, the ability to 
access the desired files easily, long-term storage and 
conformity to data privacy policies. This will make the 
process flow easily within the dental practice. Digital 
photographs incorporated into CAD/GAM equipment 
and patient management software provide an efficient 
means of automating many of the processes and 
producing prosthetic designs in real-time, planning 
treatment options in direct conversations with the 
patient, making the whole process highly visual and 
patient-friendly. The combination not only streamlines 
fabrication but also facilitates the creation of holistic 
digital patient records with which to track patient 
progress longitudinally and encourage cross-
disciplinary care (Mounajjed et al., 2022)40. Ethical 
codes that allow manipulation of the images must also 
be followed, so that authenticity in the images must be 
assured. Any modifications that are done must be clear 
and reasonable, as they must consist of scientific and 
legal validity, since the image must not distort the 
situation or outcome of the patient. Moreover, the 
software that helps in tooth numbering and diagnosing 
by using artificial intelligence needs high-quality 
unmanipulated images to be analysed and trained 
(Prados‐Privado et al., 2021)41. The problem of 
integrating digital images with the electronic health 
records and picture archiving and communication 
systems (PACS) requires good management and 
understanding of the sharing of patient data 
(Ramamurthy et al., 2013), 42. 

8. Applications in Specialised Fields 

• Prosthodontics: Shade Matching and Laboratory 
Communication 
Digital photography aids precise shade matching in 
prosthodontics, ensuring restorations integrate 
seamlessly with natural dentition (Daher et al., 2022)43. 

• Orthodontics: Treatment Planning and Progress 
Tracking 
High-resolution images are vital for orthodontic 
diagnosis, cephalometric analysis, and monitoring tooth 
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movement (“New Approaches and Technologies in 
Orthodontics,” 2024)44. 

• Periodontics: Soft Tissue Evaluation and 
Documentation 
Digital photography is crucial for assessing gingival 
health, documenting inflammatory conditions, and 
evaluating surgical outcomes. 

• Oral and Maxillofacial Surgery: Pre- and Post-
operative Documentation 
Digital photographs aid pre-operative assessment, 
surgical planning, and post-operative evaluation in oral 
and maxillofacial surgery. 

• Forensic Dentistry: Identification and Legal 
Documentation 
Photographs provide visual evidence for victim 
identification and bite mark analysis in forensic 
dentistry (Chung et al., 2020), 45. 

Specialty Applications 
Prosthodontics Accurate shade matching; 

communication with dental 
laboratories; documentation of 
prosthetic outcomes. 

Orthodontics Recording baseline malocclusion, 
monitoring tooth movement, 
cephalometric analysis, patient 
motivation, and progress 
tracking. 

Periodontics Assessment of gingival health; 
recording pre- and post-surgical 
outcomes; monitoring 
periodontal therapy. 

Oral & 
Maxillofacial 
Surgery 

Pre-operative planning; 
intraoperative documentation; 
post-operative evaluation; 
medico-legal record keeping. 

Conservative 
Dentistry & 
Endodontics 

Documentation of carious 
lesions, fractures, and 
restorations; evaluation of 
marginal integrity; teaching and 
research. 

Forensic Dentistry Victim identification; bite mark 
analysis; age estimation; legal 
documentation of dental 
evidence. 

Academic & 
Research 

Teaching tool for students; 
publication-quality 
documentation; development of 
AI datasets for diagnostics. 

 

9. Legal, Ethical, and Consent Considerations 

• Patient Consent and Privacy (HIPAA/GDPR 
Compliance) 
Informed consent is a foundational ethical requirement 
for capturing and utilizing patient images, necessitating 
clear explanations of how photographs will be stored, 
accessed, and used, particularly given the increasing 
adoption of digital platforms and artificial intelligence 

in healthcare, which introduce new data security 
challenges (Alghauli et al., 2025; Georgievskaya, 2021; 
Thornton et al., 2024)4,46,47.  

• Avoiding Misrepresentation Through Editing 
Digital image manipulation, while offering aesthetic 
enhancements, presents ethical dilemmas, as excessive 
alteration can distort clinical reality and compromise 
diagnostic integrity. Therefore, stringent guidelines are 
imperative to differentiate between permissible 
adjustments, such as cropping or brightness corrections, 
and unethical alterations that could misrepresent clinical 
conditions or treatment outcomes (Thornton et al., 
2024)47.  

• Copyright and Ownership of Clinical Images 
Legal frameworks define the ownership of clinical 
images, typically residing with the healthcare institution 
or clinician, while patients retain rights over the privacy 
and usage of their personal health information 
(Cunningham et al., 2010)48.  

10. Emerging Trends and Future Directions 
Smartphone-Based Dental Photography: 
Capabilities and Limitations 

Smartphones have brought mainstream options of 
readily available and portable extraoral and intraoral 
image capture, but remain limited by optical quality and 
standardisation, which poses issues for documentation 
at the diagnostic grade (Alghauli et al., 2025)4. 
Extension lenses for smartphones, together with AI-
integrated image processing to enhance images, are 
slowly beginning to fill these gaps; nevertheless, longer-
reliability-based changes and increases in special 
equipment make better documentation and imaging-
based analyses for more complicated circumstances 
(Kakti et al., 2022)49. 

The use of a smartphone with an appendable lens and 
stabilising rig will allow clear intraoral and extraoral 
images, so it can serve as a cost-effective substitute to 
meet the documentation and patient education needs 

 
fig 11: Smartphone-based Dental Photography Setup 
Artificial Intelligence and Automated Image 
Analysis 

Artificial intelligence is revolutionising dental 
diagnostics and treatment planning by leveraging 
advanced algorithms to analyse patient images from 
large databases. This enables improved clinical 
diagnosis accuracy, prediction of treatment outcomes, 
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and the development of personalised care plans (Dhopte 
& Bagde, 2023; Shan et al., 2020)50,51. 

3D Dental Photography and Photogrammetry 

Newer innovations in 3D dental photography and 
photogrammetry make it possible to create quite precise 
3D models of oral-surgical structures, which are key in 
surgical planning, prosthetic construction, and 
orthodontic correction (Gao et al., 2025)8. When 
combined with 3D imaging devices, AI applications 
have the potential to change the face of dental practices 
with automatic data interpretation of volumetric 
insights. This integration will offer enhanced, efficient, 
and accurate diagnosis and treatment procedures 
(Dhopte and Bagde, 2023)50. As an example, AI may 
evaluate anatomical differences and identify the 
pathological status by analyzing the 3D scans, and AI-
driven dental robotics can help perform the surgical 
procedure with a greater level of precision (Sharma et 
al., 2024)52. 

Virtual Reality and Augmented Reality in Dental 
Imaging 

These immersive technologies have reference to other 
forms of immersive technology by integrating scientific 
breakthroughs, enabling different means of studying the 
complex anatomy of the body and the course of 
treatment, producing new educational content that can 
be used by practitioners, and producing more patient-
friendly communication opportunities. These facilitate 
virtual simulations whereby some of these procedures 
can be simulated on, providing dentists with the chance 
to step in where complicated procedures are involved 
and can foresee where the issues might occur; the 
augmented reality, in its turn, provides a situation where 
the dentist can be overlaid with digital details of the 
patient anatomy during the process of the procedure, and 
the real-time information further leads to a more 
accurate procedure. 

Comparative Analysis of Emerging Trends 

While multiple innovations are shaping the future of 
dental digital photography, their readiness for 
widespread clinical use varies considerably: 

Technology Current 
Strengths 

Clinical 
Readines
s 

Limitations/Bar
riers 

Smartphone-
Based 
Imaging 

Portable, 
cost-
effective, 
accessible, 
and suitable 
for patient 
education 
and basic 
documentati
on. 

High – 
already 
integrated 
into daily 
practice, 
especially 
in 
resource-
limited 
settings. 

Limited 
resolution for 
publication; lack 
of 
standardisation; 
dependent on 
external 
accessories (clip-
on lenses, 
stabilisers). 

Artificial 
Intelligence 

Powerful for 
diagnostic 

Moderate 
to High – 

Requires high-
quality, 

(AI) & 
Automated 
Image 
Analysis 

support, 
predictive 
analytics, 
automated 
tooth 
numbering, 
and shade 
analysis. 

pilot 
systems in 
practice; 
rapidly 
growing 
evidence 
base. 

standardised 
datasets; medico-
legal 
accountability 
unclear; risk of 
over-reliance on 
algorithms. 

3D Dental 
Photography 
& 
Photogramm
etry 

Enables 
highly 
precise 3D 
models for 
prosthetic, 
orthodontic, 
and surgical 
planning. 

Moderate 
– 
promising 
in 
academic 
and 
research 
settings; 
limited 
clinical 
adoption. 

High equipment 
cost; complex 
workflow; steep 
learning curve 
for clinicians. 

Augmented 
Reality (AR) 
& Virtual 
Reality (VR) 

Enhances 
patient 
communicat
ion, 
education, 
and surgical 
simulations. 

Low to 
Moderate 
– 
experimen
tal in most 
dental 
practices. 

Requires 
expensive 
hardware/softwa
re; lack of 
standardised 
protocols; 
limited 
validation in 
large-scale 
studies. 

 

Limits and Obstacles to Adoption 

Even though they are promising, there are a few 
obstacles that hinder the respective adoption of these 
emerging technologies: 

1. Expense of Devices and Infrastructure- Top-notch 
DSLR/mirrorless systems, 3D scanners, or AR 
technologies are costly, and hence inaccessible in single 
or small clinics. 

2. Training and Learning Curve - Clinicians need to be 
trained on the skills of photography, digital processes, 
and AI-based applications to effectively utilise such 
technologies. 

3. Lack of Standardisation - Lack of widely agreed upon 
standards on data collection (especially with 
smartphones and AR) causes disparity in data and 
complicates AI training. 

4. Medico-Legal and Ethical Risks Medico-legal and 
ethical risks are related to doctor accountability and 
patient control via machine learning-based image 
manipulation, use of AI in diagnostic protocols, and 
sharing of digital data. 

5. Clinical Workflow Integration - Most innovations are 
time-consuming or technically demanding and thus not 
integrated effectively into busy practices. 
11. Common Errors and Troubleshooting 
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Audience, obviously, this section discusses common 
mistakes in dental photography along with some 
technical issues and their probable solutions to achieve 
good photographic quality or consistency. Some of the 
common pitfalls are the use of bad lighting, incorrect 
camera settings, mistakes in patient positioning, and 

interference artefacts like glare and reflections. All can 
lessen the diagnostic value of the photograph to a great 
degree. Training the technicians, calibrating instruments 
continually, and working to a fixed protocol all go some 
way to mitigating some of these errors and making 
digital dental imaging reliable.   

 

Common Error 
Cause Effect on Image Troubleshooting Solution 

Blurry images 
Slow shutter speed or 
patient movement 

Loss of sharpness, 
diagnostic details unclear 

Use shutter speed 1/125–1/200 
sec; stabilize the camera; instruct 
the patient to stay still; use a 
tripod or camera mount if 
needed. 

Overexposed/underexposed 
images 

Incorrect aperture/flash 
settings 

Details washed out or too 
dark 

Adjust aperture (f/22 for 
intraoral); balance flash 
intensity; review histogram and 
retake image. 

Excessive noise (graininess) 
High ISO setting in low 
light 

Reduced image clarity and 
shade accuracy 

Keep ISO low (100–400); 
increase light with flash or ring 
light instead of ISO. 

Colour mismatch 
(metamerism) 

Wrong white balance or 
mixed lighting sources 

Inaccurate tooth shade 
reproduction 

Use daylight/flash preset or grey 
card calibration; avoid mixing 
natural and artificial light 
sources. 

Reflections/glare on teeth 
Direct flash or glossy 
surface 

Loss of detail, masking 
lesions 

Use cross-polarising filters; 
adjust flash angle; use diffusers. 

Soft tissue obstruction 
Lips, cheeks, or tongue not 
retracted properly 

Key areas of the teeth are 
hidden 

Use cheek retractors and 
intraoral mirrors; ensure proper 
positioning before capturing an 
image. 

Fogging of intraoral mirrors 
Warm breath condensing 
on the mirror surface 

Blurred or unclear mirror 
images 

Warm mirror before insertion; 
apply anti-fog solution or gently 
blow air before use. 

Improper angulation 
The camera is not aligned 
with the dental arch 

Distorted tooth proportions, 
inaccurate records 

Standardise patient head 
position; use positioning guides; 
align lens perpendicular to dental 
arch. 

Inconsistent image 
documentation 

Lack of protocol in 
settings and positioning 

Images cannot be compared 
over time 

Follow ADA/AACD standard 
protocols; maintain consistent 
camera settings; create a clinic-
specific photographic protocol 
sheet. 

12. Conclusion 

Applied in cities, these dental photographs hold 
tremendous utility, granting enhanced conveniences in 
diagnosis, treatment planning, patient communication, 
and recording across the various specialisations present 
in dentistry. The continuous improvement and also 
based on AI and advanced modalities of imaging, further 
promise to enhance the utility and change the onset of 
oral healthcare (Dhopte & Bagde, 2023)50. The 
furtherance of AI in data curation and algorithmic 
enhancement stands to overcome present barriers, 

enabling wider and greater adoption in dental practice 
(Shan et al., 2020)51. While this technology is still 
emerging, speedy growth is underway aimed at 
addressing these challenges so that it may reap its 
greatest benefits for dentistry (Katne et al., 2019), 53.  

 

REFERENCES 

1. Gebhardt, J. S., Harth, V., Groneberg, D. A., & Mache, 
S. (2025). Job Demands and Resources Perceived by 
Dentists in a Digital Dental Workplace and Perceived 



DENTAL DIGITAL PHOTOGRAPHY 

IJDDT, Volume 16 Issue 13s, 2026 Page 834 

 

Effects on Job Satisfaction and Stress: A Qualitative 
Study. Clinics and Practice, 15(5), 92. 
https://doi.org/10.3390/clinpract15050092  

2. Alauddin, M. S., Baharuddin, A. S., & Ghazali, M. I. M. 
(2021). The Modern and Digital Transformation of Oral 
Health Care: A Mini Review [Review of The Modern 
and Digital Transformation of Oral Health Care: A Mini 
Review]. Healthcare, 9(2), 118. Multidisciplinary 
Digital Publishing Institute. 
https://doi.org/10.3390/healthcare9020118  

3. Versteeg, C., Sanderink, G. C. H., & Stelt, P. F. van der. 
(1997). Efficacy of digital intra-oral radiography in 
clinical dentistry [Review of Efficacy of digital intra-
oral radiography in clinical dentistry]. Journal of 
Dentistry, 25, 215. Elsevier BV. 
https://doi.org/10.1016/s0300-5712(96)00026-7  

4. Alghauli, M. A., Aljohani, W., Almutairi, S., Aljohani, 
R., & Alqutaibi, A. Y. (2025). Advancements in digital 
data acquisition and CAD technology in Dentistry: 
Innovation, clinical Impact, and promising integration 
of artificial intelligence. Clinical eHealth. 
https://doi.org/10.1016/j.ceh.2025.03.001  

5. Vij, A., & Reddy, A. (2020). Using digital impressions 
to fabricate space maintainers: A case report. Clinical 
Case Reports, 8(7), 1274. 
https://doi.org/10.1002/ccr3.2848  

6. Witmer, W. K., & Lebovitz, P. J. (2012). Clinical 
Photography in the Dermatology Practice. Seminars in 
Cutaneous Medicine and Surgery, 31(3), 191. 
https://doi.org/10.1016/j.sder.2012.06.004  

7. Iorgulescu, G., Cristache, C. M., Burcea, C., Ionescu, I., 
Perieanu, V., Marcov, N., & Burlibașa, M. (2020). 
ETHICAL AND MEDICO-LEGAL ASPECTS 
BEHIND THE USE OF DIGITAL TECHNOLOGIES 
IN DENTISTRY. Romanian Journal of Legal Medicine, 
28(2), 202. https://doi.org/10.4323/rjlm.2020.202  

8. Gao, S., Wang, X., Xia, Z., Zhang, H., Yu, J., & Yang, F. 
(2025). Artificial Intelligence in Dentistry: A Narrative 
Review of Diagnostic and Therapeutic Applications 
[Review of Artificial Intelligence in Dentistry: A 
Narrative Review of Diagnostic and Therapeutic 
Applications]. Medical Science Monitor, 31. 
International Scientific Information Inc. 
https://doi.org/10.12659/msm.946676  

9. Rakhshan. (2014). Image resolution in the digital era: 
notion and clinical implications. 15(4), 153. 
https://europepmc.org/article/MED/25469352  

10. Hexsel, D., Hexsel, C. L., Dal’Forno, T., Souza, J. S. de, 
Fagundes, A., & Siega, C. (2017). Standardised methods 
for photography in procedural dermatology using simple 
equipment. International Journal of Dermatology, 
56(4), 444. https://doi.org/10.1111/ijd.13500  

11. Igual, J. (2019). Photographic Noise Performance 
Measures Based on RAW Files Analysis of Consumer 

Cameras. Electronics, 8(11), 1284. 
https://doi.org/10.3390/electronics8111284  

12. Shin, J. H. (2020). Recent Radiation Reduction 
Strategies for Neurointerventionists. Neurointervention, 
15(3), 167. https://doi.org/10.5469/neuroint.2020.00346  

13. Ajaj, A. (2015). Basics of Shade Selection and 
Importance of Laboratory Communication Restorative 
Dentistry. Journal of Dental Health Oral Disorders and 
Therapy, 2(6). 
https://doi.org/10.15406/jdhodt.2015.02.00072  

14. Zahid, T. M., & Natto, Z. S. (2023). Validity and 
Reliability of Polarised vs Non-Polarised Digital Images 
for Measuring Gingival Melanin Pigmentation. Clinical 
Cosmetic and Investigational Dentistry, 189. 
https://doi.org/10.2147/ccide.s422139  

15. Mahn, E., Tortora, S. C., Olate, B., Cacciuttolo, F., 
Kernitsky, J. R., & Jorquera, G. (2020). Comparison of 
visual analogue shade matching, a digital visual method 
with a cross-polarised light filter, and a 
spectrophotometer for dental colour matching. Journal 
of Prosthetic Dentistry, 125(3), 511. 
https://doi.org/10.1016/j.prosdent.2020.02.002  

16. Jarad, F., Russell, M., & Moss, B. W. (2005). The use of 
digital imaging for colour matching and communication 
in restorative dentistry. BDJ, 199(1), 43. 
https://doi.org/10.1038/sj.bdj.4812559  

17. Soldo, M., Illeš, D., Čelić, R., & Zlatrić, D. K. (2020). 
Assessment of Colour Parameters on Maxillary Right 
Central Incisors Using Spectrophotometer and RAW 
Mobile Photos in Different Light Conditions. Acta 
Stomatologica Croatica, 54(4), 353. 
https://doi.org/10.15644/asc54/4/2  

18. Douglas, R., Steinhauer, T., & Wee, A. G. (2007). 
Intraoral determination of the tolerance of dentists for 
the perceptibility and acceptability of shade mismatch. 
Journal of Prosthetic Dentistry, 97(4), 200. 
https://doi.org/10.1016/j.prosdent.2007.02.012  

19. Newell, B. D. (1998). Understanding Digital Colour 
Imaging and Processing. Microscopy and 
Microanalysis, 4, 56. 
https://doi.org/10.1017/s1431927600020407  

20. Thoma, D. S., Ioannidis, A., Fehmer, V., Michelotti, G., 
Jung, R. E., & Sailer, I. (2016). Threshold Values for the 
Perception of Colour Changes in Human Teeth. The 
International Journal of Periodontics & Restorative 
Dentistry, 36(6), 777. https://doi.org/10.11607/prd.2937 

21. Choi, J.-W., Han, W.-J., & Kim, E. (2014). Image 
enhancement of digital periapical radiographs according 
to diagnostic tasks. Imaging Science in Dentistry, 44(1), 
31. https://doi.org/10.5624/isd.2014.44.1.31 

22.   Lam, H., Kwan, R., Tuthill, M., & Haghighi, M. 
(2020). UniTwain: A Cost-Effective Solution for Lean 
Gross Imaging. Journal of Pathology Informatics, 11(1), 
31. https://doi.org/10.4103/jpi.jpi_42_20  



DENTAL DIGITAL PHOTOGRAPHY 

IJDDT, Volume 16 Issue 13s, 2026 Page 835 

 

23.   Ntovas, P., & Papazoglou, E. (2021). Digital selection 
of composite resin shade using cross-polarised 
photography and a standardised white balance grey 
reference card. Journal of Clinical and Experimental 
Dentistry. https://doi.org/10.4317/jced.58340  

24. Safi, Y., Ahsaie, M. G., & Amiri, M. J. (2022). Effect of 
the Field of View Size on CBCT Artefacts Caused by the 
Presence of Metal Objects in the Exomass. International 
Journal of Dentistry, 2022, 1. 
https://doi.org/10.1155/2022/2071108  

25. Jain, S., Choudhary, K., Nagi, R., Shukla, S., Kaur, N., 
& Grover, D. (2019). New evolution of cone-beam 
computed tomography in dentistry: Combining digital 
technologies [Review of New evolution of cone-beam 
computed tomography in dentistry: Combining digital 
technologies]. Imaging Science in Dentistry, 49(3), 179. 
https://doi.org/10.5624/isd.2019.49.3.179  

26. Richert, R., Goujat, A., Venet, L., Viguié, G., Viennot, 
S., Robinson, P., Farges, J., Fages, M., & Ducret, M. 
(2017). Intraoral Scanner Technologies: A Review to 
Make a Successful Impression [Review of Intraoral 
Scanner Technologies: A Review to Make a Successful 
Impression]. Journal of Healthcare Engineering, 2017, 
1. Hindawi Publishing Corporation. 
https://doi.org/10.1155/2017/8427595  

27.   Tordiglione, L., Franco, M. D., & Bosetti, G. (2016). 
The Prosthetic Workflow in the Digital Era. 
International Journal of Dentistry, 2016, 1. 
https://doi.org/10.1155/2016/9823025  

28. Haghanifar, A., Majdabadi, M. M., & Ko, S. (2020). 
PaXNet: Dental Caries Detection in Panoramic X-ray 
using Ensemble Transfer Learning and Capsule 
Classifier. arXiv (Cornell University). 
https://doi.org/10.48550/arxiv.2012.13666  

29. Yajvinder, & Gulati, V. (2020). Implementation of Micro 
CT in CAD/CAM dentistry for image processing and 
soft computing: a review [Review of Implementation of 
Micro CT in CAD/CAM dentistry for image processing 
and soft computing: a review]. Journal of Physics 
Conference Series, 1432(1), 12079. IOP Publishing. 
https://doi.org/10.1088/1742-6596/1432/1/012079  

30. Rajan, N., S, R. K., Rajan, A., Singh, G., & Jindal, L. 
(2020). Shade Selection – Basic for Esthetic Dentistry: 
Literature Review. International Journal of 
Contemporary Research and Review, 11(9). 
https://doi.org/10.15520/ijcrr.v11i09.849  

31. Aswani, K., Wankhade, S., Khalikar, A., & Deogade, S. 
(2020). Accuracy of an intraoral digital impression: A 
review [Review of Accuracy of an intraoral digital 
impression: A review]. The Journal of Indian 
Prosthodontic Society, 20(1), 27. Springer 
Science+Business Media. 
https://doi.org/10.4103/jips.jips_327_19  

32.   Nazeer, M. R., Khan, F. R., & Rahman, M. (2016). In 
vitro assessment of the accuracy of extraoral periapical 

radiography in root length determination. European 
Journal of Dentistry, 10(1), 34. 
https://doi.org/10.4103/1305-7456.175681  

33.   Shah, N. (2014). Recent advances in imaging 
technologies in dentistry [Review of Recent advances in 
imaging technologies in dentistry]. World Journal of 
Radiology, 6(10), 794. Baishideng Publishing Group. 
https://doi.org/10.4329/wjr.v6.i10.794  

34.   Ong, C. T., Yap, J. F., Wai, Y. Z., & Ng, Q. X. (2016). 
A Review Of Oculoplastic Photography: A Guide For 
Clinician Photographers [Review of A Review Of 
Oculoplastic Photography: A Guide For Clinician 
Photographers]. Cureus. Cureus, Inc. 
https://doi.org/10.7759/cureus.733  

35. Rondon, R. H. N., Pereira, Y. C. L., & Nascimento, G. 
C. (2014). Common positioning errors in panoramic 
radiography: A review [Review of Common positioning 
errors in panoramic radiography: A review]. Imaging 
Science in Dentistry, 44(1), 1. 
https://doi.org/10.5624/isd.2014.44.1.1  

36.   Kim, E., Son, T., Lee, Y., & Jung, B. (2012). 
Development of a polarisation dental imaging modality 
and evaluation of its clinical feasibility. Journal of 
Dentistry, 40. 
https://doi.org/10.1016/j.jdent.2012.04.013  

37. Segundo, Â. R. T. C., Saraiva, S. H., Castro, C. de F. e 
S., Sesma, N., Bohner, L., Andretti, F. L., & Coachman, 
C. (2023). CAD–CAM natural restorations—
Reproducing nature using a digital workflow. Journal of 
Esthetic and Restorative Dentistry, 35(7), 993. 
https://doi.org/10.1111/jerd.13028  

38. Naik, S. B., N K. K., Bhargavi, Hya, Brigit, B., & 
Merwade, S. (2023). Artificial Intelligence in Detecting 
Peri Apical Lesion: A systematic review [Review of 
Artificial Intelligence in Detecting Peri Apical Lesion: 
A systematic review]. International Journal of Applied 
Dental Sciences, 9(3), 272. 
https://doi.org/10.22271/oral.2023.v9.i3d.1819  

39. Maude, R. J., Koh, G., & Silamut, K. (2008). Taking 
Photographs with a Microscope. American Journal of 
Tropical Medicine and Hygiene, 79(3), 471. 
https://doi.org/10.4269/ajtmh.2008.79.471  

40. Mounajjed, R., Taylor, T. N., Hamadah, O., Voborná, I., 
& Al-Akkad, M. (2022). Assessment of the readiness of 
restorations manufactured by CAD/CAM in terms of 
marginal fit (Part I). PeerJ, 10. 
https://doi.org/10.7717/peerj.13280  

41.   Prados‐Privado, M., Villalón, J. G., Torres, A. B., 
Martínez-Martínez, C. H., & Ivorra, C. (2021). A 
Convolutional Neural Network for Automatic Tooth 
Numbering in Panoramic Images. BioMed Research 
International, 2021, 1. 
https://doi.org/10.1155/2021/3625386  



DENTAL DIGITAL PHOTOGRAPHY 

IJDDT, Volume 16 Issue 13s, 2026 Page 836 

 

42.   Ramamurthy, S., Bhatti, P., Arepalli, C., Salama, M. E., 
Provenzale, J. M., & Tridandapani, S. (2013). 
Integrating Patient Digital Photographs with Medical 
Imaging Examinations [Review of Integrating Patient 
Digital Photographs with Medical Imaging 
Examinations]. Journal of Digital Imaging, 26(5), 875. 
Springer Science+Business Media. 
https://doi.org/10.1007/s10278-013-9579-6  

43. Daher, R., Ardu, S., Bella, E. di, Krejci, I., & Duc, O. 
(2022). Efficiency of 3D printed composite resin 
restorations compared with subtractive materials: 
Evaluation of fatigue behaviour, cost, and time of 
production. Journal of Prosthetic Dentistry, 131(5), 943. 
https://doi.org/10.1016/j.prosdent.2022.08.001  

44.   New Approaches and Technologies in Orthodontics. 
(2024). In MDPI eBooks. 
https://doi.org/10.3390/books978-3-7258-1222-6  

45. Chung, M., Lee, J., Park, S., Lee, M.-K., Lee, C. E., Lee, 
J., & Shin, Y.-G. (2020). Individual tooth detection and 
identification from dental panoramic X-ray images via 
point-wise localization and distance regularisation. 
Artificial Intelligence in Medicine, 111, 101996. 
https://doi.org/10.1016/j.artmed.2020.101996  

46.   Georgievskaya, A. (2021). Artificial Intelligence 
Confirming Treatment Success: The Role of Gender- 
and Age-Specific Scales in Performance Evaluation. 
Plastic & Reconstructive Surgery, 150. 
https://doi.org/10.1097/prs.0000000000009671  

47. Thornton, S., Attaluri, P. K., Wirth, P. J., Shaffrey, E. C., 
George, R. E., Carbullido, M. K., & Rao, V. K. (2024). 
Picture Perfect: Standardising and Safekeeping Clinical 
Photography in Plastic Surgery. Aesthetic Surgery 
Journal Open Forum, 6. 
https://doi.org/10.1093/asjof/ojae012  

48. Cunningham, S. J., Masoodian, M., & Adams, A. 
(2010). Privacy Issues for Online Personal Photograph 
Collections. Journal of Theoretical and Applied 
Electronic Commerce Research, 5(2). 
https://doi.org/10.4067/s0718-18762010000200003  

49.   Kakti, A., Alhisan, A. M., Alammar, A. M., Almakadi, 
F. S., Alibrahim, K. E., Alkraidees, M., & Alshahrani, O. 
D. (2022). Knowledge and Perception of Senior Dental 
Students Regarding Digital Dentistry and Its Use in 
Prosthodontics. Annals of Dental Speciality, 10(2), 93. 
https://doi.org/10.51847/g4ksnsandk  

50. Dhopte, A., & Bagde, H. (2023). Smart Smile: 
Revolutionizing Dentistry With Artificial Intelligence 
[Review of Smart Smile: Revolutionizing Dentistry With 
Artificial Intelligence]. Cureus. Cureus, Inc. 
https://doi.org/10.7759/cureus.41227  

51. Shan, T., Tay, F. R., & Gu, L. (2020). Application of 
Artificial Intelligence in Dentistry [Review of 
Application of Artificial Intelligence in Dentistry]. 
Journal of Dental Research, 100(3), 232. SAGE 
Publishing. https://doi.org/10.1177/0022034520969115  

52. Sharma, S., Kumari, P., Sabira, K., Parihar, A. S., Rani, 
P. D., Roy, A. K. S., & Surana, P. (2024). 
Revolutionizing Dentistry: The Applications of 
Artificial Intelligence in Dental Health Care [Review of 
Revolutionizing Dentistry: The Applications of Artificial 
Intelligence in Dental Health Care]. Journal of 
Pharmacy And Bioallied Sciences, 16. Medknow. 
https://doi.org/10.4103/jpbs.jpbs_1290_23  

53. Katne, T., Kanaparthi, A., Gotoor, S. G., Muppirala, S., 
Devaraju, R., & Gantala, R. (2019). Artificial 
Intelligence: Demystifying Dentistry – The Future and 
Beyond. International Journal of Contemporary 
Medicine Surgery and Radiology, 4(4). 
https://doi.org/10.21276/ijcmsr.2019.4.4.2  

 

 

 


