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ABSTRACT
The use of photography benefits the practice 
of dentistry in many ways, including diagnosis 
and treatment planning, referrals to specialists, 
laboratory and patient communication, 
and marketing efforts. Although DSLR 
cameras remain the gold standard for dental 
photography, the availability of EALS and other 
devices for smartphone cameras has elevated 
the quality of smartphone images to a level 
that is clinically acceptable in many situations. 
This article reviews the ingredients for good 
dental photography, highlights the importance 
of an EALS in the conceptual framework of 
the “exposure diamond,” examines some of 
the applications of smartphone photography 
in dentistry, and discusses the maintenance 
of HIPAA compliance when taking and 
transmitting patient images and protected 
health information. 
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I
n the field of dental medicine and laboratory technology, 
photography has long been an essential means of docu-
menting, diagnosing, and communicating clinical find-
ings.1-4 The most prevalent devices currently utilized by 

dentists to achieve these ends are the compact digital cam-
era and digital single lens reflex (DSLR) camera.1,5 Despite 
the obvious utility of a digital camera as an integral part of 
the dental practitioner’s armamentarium, several surveys 
within the literature have consistently demonstrated that 
the majority of dentists do not use photography as a tool 
in their daily practice. A few of the most relevant reasons 
cited for not using photography are the high cost of the 
equipment, the additional training required, and the poor 
return on investment.1,5,6 These factors, coupled with the 
integration of digital photography into the cellular phone 
during the last two decades, have led to an increased preva-
lence of mobile camera technology within the operatory.7

Smartphone dental photography is inherently convenient, 
easy to use, and facilitates real-time collaboration with col-
leagues—all features that make the routine protocols of pho-
tographic record keeping less of a hurdle to overcome when 
compared with the use of a DSLR camera system. However, 
these advantages are not without technical drawbacks. The 
most salient disadvantage of smartphone dental photogra-
phy is the lack of sufficient and appropriate native light out-
put, which is a shortcoming that renders many of the images 
obtained from contemporary mobile devices inadequate for 
accurate and effective case documentation.

Ingredients for Good Dental Photography
At the high end of professional dental photography, the im-
ages produced by DSLR cameras represent the benchmark for 
dentists and laboratory technicians alike. Most DSLR cameras 
possess a modular component system, allowing for a wide vari-
ety of interchangeable lenses (Figure 1) and dedicated lighting 
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setups (Figure 2). The flexible nature of DSLR cameras allows 
for greater creative freedom regarding object illumination and 
varied focal lengths that are tailored to the desired depth of field.8 
In addition, the larger sensors built into DSLR cameras impart 
improved fidelity to the colors rendered and an increased reso-
lution of the subject being photographed. In combination, these 
features ultimately produce exceptional results.3,9

Achieving a properly exposed photograph requires mas-
tering the dynamic interplay of various camera settings and 
lens parameters because small adjustments to any one single 
factor will affect the others. These factors, which include 
shutter speed, ISO (Short for the Greek word isos, ISO is an 
International Organization for Standardization measure of 
how sensitive a camera’s digital sensor is to light), and aper-
ture, are collectively referred to as the “exposure triangle” 
and have been discussed in great detail elsewhere.10,11 When 
endeavoring to photograph the human dentition, the well-
established principle of the exposure triangle fails due to the 
dearth of ambient light present in the narrow and restricted 
confines of the oral cavity. In 1952, Lester Dine recognized 
and addressed this limitation by developing an external light 
source that attached to a macro lens on the clinician’s camera 
and was specifically designed to provide sufficient illumination 
throughout the mouth. Dine’s invention, which he called the 
“ring flash” (Figure 3), allowed clinicians to produce consis-
tent and predictable intraoral photographs for the first time.12

The Exposure Diamond
For most dental clinicians and technicians, the acquisition of 
professional-level photographs with a DSLR camera requires 
a steep economic investment and possesses a shallow learning 
curve. The time commitment and nebulous return on invest-
ment are certainly potent deterrents to the incorporation of 
these systems into daily practice. While remaining cognizant of 
the need for photographic documentation, the dental field has 
witnessed an increase at the low end of the dental photography 
continuum through the use of the ubiquitous smartphone as a 
proxy for the larger and more expensive DSLR camera setups. 
Most smartphones will allow the user to customize and control 
the elements of the exposure triangle via the internal camera 
settings or by means of a third-party application (Figure 4); 
however, the diminutive nature of the lenses, apertures, and 
sensors of these devices makes the necessary attainment of light 
problematic. When this is coupled with low-capacity native light 
output on the subject being photographed, the resulting images 
are often distorted, low-resolution, and possess inconsistent 
reproduction of color and detail, which renders them unaccept-
able for documenting patient treatment and collaborating with 
the laboratory (Figure 5 and Figure 6).

Since clinicians began photographing teeth, it has been well-
established that the application of the exposure triangle is ill-
suited to this particular form of image capture. Alternatively, 
an “exposure diamond” (Figure 7), in which an external 

FIG. 1

(1.) Interchangeable lenses of DSLR cameras allow for various focal lengths, creative depth of field, and endless 
possibilities. (2.) DSLR cameras possess a modular lighting system and enhanced subject illumination. (3.) Originally 
developed for dental photography, the ring-flash produces focused light throughout the dark recesses of the oral cavity. 
(4.) Most smartphones come equipped with native applications that allow for full customization of the internal camera 
settings. (5. AND 6.) Side-by-side comparison of a contemporary smartphone camera image and a DSLR camera 
system image. 
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artificial light source (EALS) represents the apex, provides 
a more appropriate conceptual framework that takes into ac-
count the prioritization of focused light output over the other 
three factors in the exposure triangle.

The Dental Industry Responds to a Need
Paralleling the obstacles that Lester Dine faced nearly 70 years 
ago, there exists a need within the dental community today 
for a cost-effective, easy-to-use technology that is specifically 
tailored to address the limitations of intraoral smartphone 
photography. In recognition of these shortcomings, several 
dental companies have developed economical and user-friend-
ly smartphone light attachments that produce consistent and 
uniform illumination of subjects. These attachments allow the 
user to overcome the physical limitations of the small internal 
camera and sensor—rendering the extensive manual modifica-
tion of shutter speed, ISO, and aperture unnecessary. The addi-
tion of a dental specific EALS to a contemporary smartphone 
ultimately simplifies the operator experience, resulting in a 
heightened focus on patient care and an elevation of the smart-
phone dental photography to a level that exceeds the current 
threshold for acceptable standards of clinical documentation.

Application of Smartphone  
Dental Photography
Today, the myriad uses for dental photography span the gamut 
from academia to art. The following examples do not represent 
an exhaustive list of the possible applications for smartphone 
dental photography, but rather, they serve to illustrate how 
smartphones are rapidly becoming an indispensable part of 
the armamentarium for the most common and practical day-
to-day clinical and laboratory protocols.

Diagnosis and Routine Treatment Planning
One of the main advantages that smartphone cameras have over 
DSLR cameras is that nearly everyone is already very familiar 
with the technology; therefore, the incorporation of these de-
vices into everyday practice does not require learning a new 
and unfamiliar skill set. The task of producing a series of high-
quality clinical photographs for routine examinations (Figure 
8), esthetic treatment planning (Figure 9 through Figure 11), or 
specialty care (Figure 12 and Figure 13) can be delegated with 
confidence to any staff member during the patient’s initial of-
fice visit and will generally require less than 5 minutes of time 
to complete. When a DSLR camera is used, evaluation of the 
intraoral images either takes place on the small viewfinder 
built into the camera or necessitates the physical removal of the 
memory card from the camera to downloaded the images onto 
a computer for review. An added bonus of smartphone dental 
photography is that the phone’s screen now replaces the much 
smaller viewfinder of a DSLR camera and provides the clinician 
with the ability to view and zoom into the patient images on a 
5- to 6-inch, high-definition display.

Emergency Care and Referral to Specialists
Emergency visits are a common and unpredictable occurrence 
at nearly all dental practices (Figure 14 and Figure 15). When 
an emergency occurs, the patient’s provider may not always 
be available to evaluate and initiate treatment. In a similar 
manner, new patients of record frequently present with oral 
conditions that require the attention of a dental specialist who 
may only be available at another clinic (Figure 16 and Figure 
17). For many of these patients, immediate access to care may 
be limited, and if a patient is experiencing discomfort, time 
will be a critical factor in regard to initiating a proposed plan 

(7.) The exposure diamond represents the addition and prioritization of an 
EALS to the field of dental photography. (8.) Routine case photograph taken 
with a smartphone and an EALS device. (9. THROUGH 11.) Preoperative 
esthetic case documentation using a smartphone and an EALS device. (12. 
AND 13.) Intraoral photographs taken with a smartphone and an EALS device 
for orthodontic evaluation. (14. AND 15.) Photograph of fractured right 
lateral incisor taken with a smartphone and an EALS device during patient 
presentation for emergency treatment shown with accompanying radiograph.
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of action. The use of a smartphone with an EALS can allow 
the clinical staff to rapidly acquire intraoral photographs or 
a video and transmit these images and other information 
via encrypted text message or secure e-mail to anywhere 
in the world for immediate consultation. The combination 
of telecommunications and dentistry is known as teleden-
tistry,13 which has been shown to impart significant benefits 
to patients and providers in the fields of oral medicine,14 oral 
and maxillofacial surgery,15 endodontics,16 prosthodontics,17 
periodontics,18 pediatrics,19 orthodontics,20 and oral hygiene.21

Shade Selection and Laboratory Communication
The most utilized intraoral photographs in the field of dentist-
ry are perhaps those that capture shade information (Figure 18 
and Figure 19). The analysis of color (ie, value, chroma, hue) 
in dentistry is a critical step in the fabrication of esthetic in-
direct restorations, such as all-ceramic crowns and porcelain 
laminate veneers. The ability to properly communicate this 
information with the dental laboratory is essential to ensure 

an appropriate shade match, a reduction in chairtime and over-
head, and most importantly, a satisfactory patient experience 
and treatment outcome. In recent years, the use of polarized 
light photography as an aid in the shade selection process has 
become extremely popular. For some EALS devices, special 
polarizing filters have been specifically designed to fit over the 
light-emitting portion of the device (Figure 20 and Figure 21). 
The images produced using polarized light photography dem-
onstrate an elimination or reduction in the specular reflection 
of hard and soft tissue, resulting in a matte-finish appearance 
of the dentition and gingiva. These types of photographs aid the 
ceramist in identifying areas of opacity and translucency, crack 
lines, hypo- or hypercalcification, and other internal features 
of the dentition that may not be readily visible without such 
a filter (Figure 22).

Marketing and Creative Photography
Dentistry is a highly visual healthcare specialty. Annual sym-
posiums, office websites, and peer-reviewed publications 

(16. AND 17.) Photograph of failing implant prosthetics that may require specialty care taken with a smartphone and an 
EALS device. (18. AND 19.) Tooth shade analysis of value, chroma, and hue taken with a smartphone and an EALS device.
(20. AND 21.) Polarizing light filter attachments are available for several dental smartphone EALS devices. (22.) Polarized 
images aid the laboratory technician by enhancing the appearance of crack lines, intensives, translucencies, and other 
nuanced features of the hard and soft tissues.
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are all inundated with gorgeous before and after case pho-
tographs as well as images of materials and techniques. The 
ability of a smartphone equipped with an EALS to docu-
ment the workflow of relevant patient treatment does not 
necessarily have to end at the dental chair. Another use 
for smartphone image capture aided by an EALS is small 
object product photography (Figure 23 through Figure 25). 
Some EALS devices also have the ability to facilitate the 
addition of third-party add-on lenses (Figure 26) to add 
further innovation to smartphone photography and video 
recordings. Creative photographs have extraordinary po-
tential for developing a marketable and recognizable brand, 
attracting new clients, and providing 
a deeper sense of career-related per-
sonal satisfaction.

Smartphone Usage and  
Patient Privacy Concerns
In 1996, the adoption of the 
Health Insurance Portability and 
Accountability Act (HIPAA) placed 
a mandate on all healthcare provid-
ers, including dentists and dental 
laboratories, to create and imple-
ment policies to protect patients’ 
personal health information.22 As 
the use of smartphones for capturing, 
storing, and sharing images in clini-
cal dentistry has increased, so too 

has the potential for the violation of HIPAA guidelines 
via unencrypted e-mail, text messaging, and social media 
platforms.23 In order to remain HIPAA compliant, dental 
offices and laboratories are encouraged to incorporate 
any of the widely available smartphone applications that 
address the aforementioned vulnerabilities in the routine 
dissemination of patient images (Figure 27). Features to 
look for when selecting an application include consent 
forms, integration with the electronic health record, 
user authentication, an audit trail that logs user access 
to patient information, nonpermanent data storage, an 
application time-out feature, integrated image and video 

FIG. 23

(23. THROUGH 25.) Smartphone dental light attachments are useful for product photography. (26.) Third-party add-on 
lenses allow for increased creativity for certain smartphone dental EALS devices. (27.) Many inexpensive HIPAA-compliant 
smartphone applications are currently available to protect patient privacy during data transmission and storage.

FIG. 26 FIG. 27

FIG. 24 FIG. 25

The addition of a dental specific EALS to a contemporary 

smartphone ultimately simplifies the operator experience, 

resulting in a heightened focus on patient care and an 

elevation of the smartphone dental photography to a 

level that exceeds the current threshold for acceptable 

standards of clinical documentation.



82  INSIDE DENTISTRY | July 2019 | www.insidedentistry.net

capture, image annotation, and secure wireless transmis-
sion.24 Additional best practice guidelines to minimize the 
risk of a breach include the use of password protection 
and data encryption as well as the removal of identifiable 
information, such as distinguishing facial features, birth-
marks, and tattoos from all images.25

Discussion
Clinical and laboratory photographic documentation in 
dentistry is a well-established practice that informs case 
documentation, patient education, staff training, medico-
legal reporting, marketing, collaboration with colleagues, 
communication with the laboratory, didactic lessons in 
academia, and, of course, self-improvement. The DSLR 
camera currently represents the most common tool that 
practitioners and technicians use to achieve this end; how-
ever, the continued advancement of smartphone cameras 
and dental-specific EALS devices is causing a sea change 
in this trend. The potential applications of this emerg-
ing shift toward smartphone dental photography present 
the field of dentistry with a myriad of novel and exciting 
ways in which to capture, share, and utilize patient im-
ages. As the fundamental nature of small object photog-
raphy requires both substantial ambient light and a large 
sensor to collect that light in order to be effective, the 
images produced with smartphone cameras and dental-
specific EALS devices will always be challenged to match 
the images produced by DSLR cameras. For this reason, 
smartphone dental photography should not be viewed as 
an absolute replacement for the DSLR camera. Instead, 
it should be viewed as a unique adjunct and, perhaps, a 
preferred tool for certain individuals in particular circum-
stances. Creativity is the only limit.   
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 A few of the most relevant reasons cited for not using 
photography include what?

A. The high cost of the equipment
B. The additional training required
C. The poor return on investment
D. All of the above

  The most salient disadvantage of smartphone dental 
photography is the lack of what?

A. Appropriate aperture diameters
B. Sufficient and appropriate native light output
C. Shutter speed control
D. ISO sensitivity

  What larger component built into DSLR cameras imparts 
improved fidelity to the colors rendered and an increased 
resolution of the subject being photographed?

A. Apertures
B. Screens
C. Sensors
D. None of the above

  Which factors are collectively referred to as the  
exposure triangle?

A. Shutter speed, ISO, and aperture
B. Shutter speed, aperture, and aspect ratio
C. ISO, aperture, and depth of field
D. ISO, shutter speed, and aspect ratio

  What did Lester Dine call his invention that allowed clinicians 
to produce consistent and predictable intraoral photographs 
for the first time?

A. The “ring light”
B. The “ring flash”
C. The “EALS”
D. The “flash ring”

  What provides a more appropriate conceptual framework 
that takes into account the prioritization of focused light 
output over the other three factors in the exposure triangle?

A. An “exposure diamond”
B. An “exposure hierarchy”
C. An “exposure square”
D. An “exposure pyramid”

  The combination of telecommunications and dentistry is 
known as what?

A. Telehealth
B. Digital dentistry
C. Teledentistry
D. None of the above

  The analysis of what in dentistry is a critical step in the 
fabrication of esthetic indirect restorations?

A. Occlusion
B. Bone volume
C. Color
D. None of the above

  The images produced using what technique demonstrate an 
elimination or reduction in the specular reflection of hard 
and soft tissue, resulting in a matte-finish appearance?

A. Macro photography
B. Infrared photography
C. High-speed photography
D. Polarized light photography

  In 1996 the adoption of what placed a mandate on all health-
care providers to create and implement policies to protect 
patients’ personal health information?

A. The Patient Protection and Affordable Care Act
B. The Emergency Medical Treatment and Labor Act
C. The Health Insurance Portability and Accountability Act
D.  The Health Information Technology for Economic and 
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