
ORTHODONTIC PHOTOGRAPHY: 
AN UPDATE

Jonathan Sandler and Alison M Murray

Photographs are an essential component of 
comprehensive orthodontic investigations; they 
have historically be taken as conventional 
colour prints, Polaroid photographs, colour 
slides, or digital photographs.1 Personal prefer-
ence, of course, will dictate which of these for-
mats you choose, but the convenience of digital 
photography provides the clinician with not 
only a clinical record but also the facility to 
instantly use the image to educate the patient as 
well as providing the option to print hard copy 
for the patient, when required.

Photographs are an invaluable aid at the 
start, during and at the end of treatment, and 
are arguably the most important clinical record 
we take.

6.1 TREATMENT PLANNING

When devising treatment plans in the confines 
of your office, without the presence of the 

patient, it is not always possible just from clini-
cal notes, radiographs, and study models, to 
recall the important features of each patient as 
well as the finer details of their malocclusion. 
High quality photographs will assist you in 
recalling both intra- and extraoral features 
which will have an influence upon different 
possible treatment plans.

As long as the clinical notes have recorded 
the exact relationship of the upper centre-line 
to the mid-face and the presence or absence of a 
mandibular displacement on closure all other 
relevant features can be ascertained from high 
quality clinical records (Figures 6.1 and 6.2a,b).

6.2 CASE DISCUSSIONS

When consulting with a child and their par-
ents or an adult patient, they are immediately 
drawn to and fascinated by their own photo-
graphs on the flat screen monitor (Figure 6.3).
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46 ORTHODONTIC PEARLS

They have rarely seen their teeth from this 
aspect and close up photographs highlight the 
detail of the malocclusion. Photographs aid in 
explaining to the patient adverse tooth posi-
tions and gingival conditions, as well as rele-
vant features of the patient’s smile and profile. 
The photographs can also be used to demon-
strate what kind of appliance therapy might be 
used to correct the malocclusion or what the 
effects of treatment might be (Figures 6.4 and 
6.5a,b).2

6.3 AS AN AID DURING TREATMENT

Many times during treatment it is helpful for 
you to recall the original malocclusion and 
even what teeth looked like at the last visit. 
Instead of having to retrieve the study models, 
it is far easier to access the photographs, which 
ideally should be available on a computer 
screen at the chair side (Figure 6.6).

Only by studying the changes achieved on a 
visit by visit basis can the clinician learn which 

Figure 6.1

Upper or lower dental center line deviation from mid-face 
must also be recorded on the clinical notes. 

Figure 6.2

(a) Initial contact position, mandible nondisplaced. 
(b) Intercuspal position, mandible displacement must be 
noted on clinical records.

Figure 6.3

Consultation with parents and children greatly aided by 
clinical photographs.
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47ORTHODONTIC PHOTOGRAPHY

treatment techniques are the most efficient and 
which are least effective. For postgraduates in 
training this is an invaluable tool for them to 
learn the art and science of orthodontics.

6.4 PATIENT REMINDER

Photographs are also a tremendous aid to 
remind patients what their teeth looked like 
before treat ment. Patients and parents have 
notoriously short memories; they routinely for-
get what their teeth were like before treatment. 
Showing the patient and parent during treat-
ment, what they originally looked like and 
explaining just how far they have progressed in 
a comparatively short time encourages enthusi-
asm for treatment and enhances cooperation 
and is an excellent motivator (Figure 6.7).

6.5  PRACTICE BUILDER AND 
MARKETING TOOL

At the end of treatment, when the patient is 
looking in the mirror and seeing their actual 
teeth after debond, showing them the original 
photographs boosts their feeling of satisfaction 
and appreciation for what you have done for 

Palatal finger spring

Figure 6.4

The type of appliances to be used can be illustrated on the 
photograph.

Figure 6.5

(a) Initial photograph showing absent lateral incisors can 
be doctored in minutes. (b) ‘Kesling setup’ done digitally 
can reproduce the projected orthodontic and restorative 
changes required.

Figure 6.6

Clinicians can benefits enormously from having original 
and last visit photographs instantly available.
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48 ORTHODONTIC PEARLS

them. Printing out the start and finish photos 
for the patient will provide them with some-
thing they can show all of their friends and 
word of mouth recommendation for the qual-
ity of your services is arguably the best form of 
advertising.

It is also very useful to send a ‘before and 
after’ set of photographs, with the patient’s 
permission, to the referring practitioner to 
demonstrate the quality of treatment that you 
would be willing to provide for their patients. 
Again an impressive treatment result will no 
doubt be shown to other clinicians in the prac-
tice which should lead to further referrals in 
the future (Figure 6.8).

6.6  AS A DEFENCE TOOL IN MEDICO-
LEGAL CONFLICTS

Claims by patients or their parents that certain 
conditions, such as enamel fractures, chipped 
incisal edges or demineralization were caused 
by treatment, can in many cases be refuted by 
showing the patient that this particular condi-
tion was actually present at the start of treat-
ment. Such photographic evidence can in 
many cases defuse a potentially explosive situ-
ation and prevent a complaint progressing to a 
more serious level.

Photographs can also help enormously to 
document the case when you last saw the 
patient. Occasionally patients fail to attend 
their follow-up appointment and despite your 
best efforts sometimes slip through the net and 
get lost. When they do eventually return for 
brace removal you want to be able to demon-
strate they were in good shape when you last 

Figure 6.7

Significant changes appreciated when photos viewed side-by-side.

Figure 6.8

Degree of anterior open bite closure, demonstrated by 
(a) before and (b) after photographs.
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49ORTHODONTIC PHOTOGRAPHY

saw them and that efforts had been made to 
follow them up (Figure 6.9a,b).

6.7 CAMERA REQUIREMENTS

The camera setup chosen, particularly if for a 
multiuser setting, should require as few adjust-
ments as possible to ensure it is used effectively 
and regularly. Change of lenses between intra-
oral and extraoral or adjustment to many of the 
settings will unfortunately discourage the pho-
tographer from using the camera frequently. A 
point-and-shoot system is possible for intraoral 
photography with only a slight aperture adjust-
ment for mirror shots or for extraoral 
photographs.

These adjustments are to open up the aper-
ture by one full stop for the occlusal mirror 
views. The reason for this is that the light has 
to travel twice the distance from the camera to 
the mirror and reflected light is rarely reflected 
at 100%. The slight loss of light will mean the 
mirror shots are noticeably darker than the 
direct intraoral photographs unless this aper-
ture adjustment is made.

Whichever camera system is chosen, it will 
need to be calibrated by doing a test run on a 
volunteer. Extraoral, intraoral and close-up 
views should be taken using a variety of set-
tings to establish the optimal settings required 
to obtain high quality exposures.

If digital photography is your choice, then the 
Canon 70D camera is an excellent option. It 
needs to be purchased with a Canon EF 100 mm 
f/2.8 Macro USM lens which is perfect for both 
intraoral and extraoral portrait type photo-
graphs. It also has a dedicated Canon MR-14EX 
Macro Ring Lite flash which will guarantee con-
stant reproducible exposures time after time. 
This camera system is at the bottom end of pro-
fessional models but will provide the quality 
required for orthodontic clinical photography.

With this digital camera system the only 
adjustment that is required is to change the f 
stop from f/32 used for the front and buccal 
intraoral views to f/20 for the mirror shots and 
f/5.6 for the extraoral views.

Each orthodontist may take slightly different 
views on a routine basis. The basic minimum 
data set however, should include standardized 
extraoral full face, three-quarters and profile 

Pearl: The camera to be used in a busy mul-
tiuser situation should be kept easily acces-
sible and capable of producing high quality 
images over and over again, with few camera 
adjustments required.

Pearl: The advantage of taking the intraoral 
views at f/32 is the enormous depth of field, 
which ensures that the maximum amount of 
the area of interest is in crisp focus.

Figure 6.9

(a) Extended period away from the orthodontist showing 
evidence of neglect. (b) Last photo taken 9 years earlier 
show teeth in good shape.
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50 ORTHODONTIC PEARLS

views with the lips in a relaxed pose and also 
in full smile, intraoral front, and two buccal 
views with the teeth in occlusion and mirror 
views of the occlusal maxillary and mandibu-
lar arches using good lip retraction.

For aesthetics and smile evaluation, a close-
up view of the smile without the use of cheek 
retractors is sometimes useful to allow assess-
ment of the soft tissues in relation to the teeth. 
Remember, patients have never seen their teeth 
with their lips pulled to the side with retrac-
tors, and they relate much more easily to a 
view showing their teeth smiling without 
retractors in place. Some operators also like to 
take a close up of the overjet just showing 
canine to central incisor taken at 90 degrees to 
the midsagittal plane and occasionally an 
oblique anterior view showing whether or not 
the overbite is complete to hard or soft tissue.

6.8  OTHER CAMERA 
EQUIPMENT REQUIRED

6.8.1 Orthodontic Retractors

It is essential to have two sizes of double-ended 
cheek retractors. For the front intraoral view 
the large end of the larger retractor is appro-
priate in 95% of cases (Figure 6.10). The only 
cases that will not be able to tolerate the large 

end of the larger retractor are very small chil-
dren or patients with markedly reduced lower 
facial height (Figure 6.11). These two groups of 
patients find it impossible to close in centric 
relation with the large end of the large retrac-
tors in place.

It is extremely important to instruct the per-
son doing the retraction to pull the retractors 
not only laterally but also forwards, away from 
the patient to allow them to close up comfort-
ably. Any attempt to pull the retractors back-
wards, towards the person doing the retraction 
will mean that the patient will find it difficult 
to close on the retractors due to impingement 
of the alveolus on the edge of the plastic retrac-
tors. Also pulling the retractors backwards 
will cause the lips to furl over the alveolus cov-
ering the area of interest to the clinician.

For those few exceptional patients, who just 
cannot cope with the large end of the larger 
retractor, use the large end of the smaller 
retractor for the front shot to again ensure ver-
tical not horizontal retraction of the lips.

For buccal views we want to ensure the 
opposite type of retraction on the side of 

Figure 6.10

Both pairs of retractors required for every set of intraoral 
photographs.

Figure 6.11

Patients with reduced lower facial height struggle to close 
on large end of large retractor.
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51ORTHODONTIC PHOTOGRAPHY

interest that is horizontal not vertical retrac-
tion of the lips. Therefore on the side of inter-
est, the large retractor is turned to 180 degrees, 
to utilize its slightly smaller end, thus maxi-
mizing the amount of horizontal retraction 
and cutting down on the amount of vertical 
retraction of the soft tissues. On the side that is 
not being photographed, the large end of the 
larger retractor is left in place (Figure 6.12).

For the occlusal views, the small end of the 
smaller retractor is used to pull the lips later-
ally, upwards away from the teeth but also out-
wards towards the photographer (Figure 6.13).

Special single lip retractors to hold the lip 
away for occlusal views are commercially 
available; however, we feel that these add to 
the ‘noise’ in the photograph and do not pro-
duce as high quality result as with the smallest 
retractor pulled appropriately.

6.8.2 Orthodontic Mirrors

The next most important piece of equipment is 
the mirror chosen to record the orthodontic 
views. Intraoral photographic mouth mirrors 

are essential for occlusal views of the maxillary 
and mandibular arches. The mirror recom-
mended for both maxillary and mandibular 
occlusal views is the long-handled ‘mirror C’ 
produced by Filtrop AG (American Orthodon-
tics, UK). The advantage of this mirror is pri-
marily its size, which allows recording of the 
entire dental arch in almost every patient (Fig-
ures 6.14 and 6.15).

Very occasionally, with small children or 
adults with tiny mouths, the smaller occlusal 
mirror is required; however, this would perhaps 
only be appropriate for fewer than 5% of patients.

The other advantage of mirrors is their long 
handle that, while the photographer is setting 

Pearl: The most important pieces of equip-
ment for securing high quality clinical views, 
once the correct camera has been selected, 
are the cheek retractors, which must be used 
correctly to ensure success.

Pearl: It is important to instruct patients to tilt 
the head back as far as possible when tak-
ing occlusal views and just before the photo-
graph is taken ask them to ‘open about twice 
as wide’. The Filtrop mirrors provide the best 
chance of a quality result.

Figure 6.12

Photographer holds large end of large retractor on side 
being photographed.

Figure 6.13

Smallest end used and pulled laterally and forwards and 
up – all simultaneously.
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52 ORTHODONTIC PEARLS

up the shot, allows the patient to hold it in 
position. Once the photographer has used the 
aspirator to completely remove all saliva, the 
mirror handle can be taken from the patient to 
allow the photographer to move the mirror 
into the ideal position to record a perfect plan 
view of the teeth.

In the plan view the palatal surface of the 
upper incisors or the lingual surface of the lower 
incisors are recorded on the image. If the labial 
surface of the incisor teeth can be seen then the 
patient has not opened the mouth sufficiently 
wide and further encouragement is required.

It must be remembered that the person doing 
the retraction has the most difficult job during 
orthodontic photography. They cannot see the 
image the photographer can see through the 
viewfinder so they must be given the informa-
tion when the lips or soft tissues are impinging 
on the area of interest, so that they may rectify 
this situation.

For certain patients, where it is difficult to 
obtain good buccal views of the occlusion, 
there are mirrors available which can be placed 
in the buccal vestibule. These act as cheek 

retractors and at the same time show a reflected 
view of the occlusion extending back as far as 
the first and in some cases the second molars. 
Occasionally they can offer a significant qual-
ity improvement to the photograph.

6.9 FLASH LIGHTING

Flash lighting is an essential component of clin-
ical photography. The two options available are 
the ring flash and the point flash. A ring flash 
provides good even lighting to almost any area 
of the mouth; however, it does eliminate shad-
ows. Certain intraoral views lose their sense of 
depth and appear flat. By contrast, with a point 
flash intraoral views have a feeling of depth 
where the three-dimensional perspective of the 
teeth and surrounding tissues can be visually 
appreciated.

If a point flash is used for the buccal shots, it 
is essential to avoid the flash throwing a 

Pearl: With all mirror shots, it is possible to 
reduce the problem of fogging by warming 
the mirror in hot water just prior to use in the 
mouth.

Figure 6.14

Long handled Filtrop AG mirrors – the best that money 
can buy.

Figure 6.15

The entire arch is easily accommodated with the largest 
occlusal mirror.
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53ORTHODONTIC PHOTOGRAPHY

shadow of the cheek over the buccal teeth. To 
avoid this problem, the flash should be posi-
tioned on the left of the camera (photogra-
pher’s left) for the patient’s left buccal view and 
on the right of the cameras for the patient’s 
right buccal view. If the flash is fixed on one 
side, then the camera can be inverted (turned 
upside down) for the contralateral view.

The current ‘gold standard’ equipment is to 
use the dedicated Canon MR-14EX flash with 
the Canon 100 mm lens and the Canon 70D 
body. Any compromise on the lens or flash or 
both will inevitably lead to a compromise on 
the picture quality.

The Canon 430EX accessory flash is also a 
very useful addition to be used to improve the 
quality of illumination for the extraoral photo-
graphs. It is automatically compatible with the 
Canon’s flash metering mode and works wire-
lessly providing the correct channel is selected 
on the ring flash. The ideal setup is to have one 
flash ahead of the subject bouncing off the ceil-
ing and a second accessory flash behind the 
subject illuminating a white background. This 
will effectively ‘white out’ the background, 
which gives the shots a very effective look.

6.10 DIGITAL PHOTOGRAPHY

As far as the digital camera is concerned it 
offers many advantages over previously used 
slide or print photography. Initially, when digi-
tal cameras came on the market the issue of 
image quality was first and foremost. A con-
ventional 35 mm slide was believed to hold the 
equivalent of about 25 million pixels (picture 
elements), whereas the original charged couple 
devices (CCDs) only recorded about 1 million 
pixels of information. Nowadays it is common 
to record 10–20 million pixels of information 
on a single image so we are getting very close 
to the quality of image that could be produced 
on a 35 mm slide.

For orthodontic use this provides more than 
enough information to allow a high quality 
image to be recorded and reproduced.

Digital cameras offer the photographer 
instant feedback as to whether the area of 
interest has been recorded and whether a high 
quality in focus picture has been taken. The 

image can be instantly discarded if not of suf-
ficient quality and the photographer can 
improve the image on the second attempt.

With the Canon system recommended, the 
high quality flash is sufficiently powerful to 
allow images to be recorded using very small 
apertures of F32. This ensures that the area of 
interest in crisp focus on the intraoral images 
will extend from the labial surface of the upper 
incisors brackets to the buccal tubes on the 
molars.

The autofocus systems are now sufficiently 
well developed to allow sharp focusing both on 
the intraoral and extraoral views. The shutter 
button should be depressed half way to select 
focusing on the area of interest; which on the 
front intraoral photos is the distal of the lateral 
incisor and on the buccal photos is the first pre-
molar. Provided the correct apertures are 
selected everything of interest will be in focus. 
On the extraoral shots the lower eyelid is the 
areas to select for the automatic focusing, which 
will again ensure all the area of interest is in 
crisp focus. Prior to taking any images it is 
important for each user to set the diopter 
adjustment on the viewfinder (if present) to 
their particular eyesight. Again this will ensure 
the photos are as sharp as possible.

Other advantages of digital photography are 
that there should be no ageing of the images as 
seen with conventional prints or 35 mm slides.

In addition, there is no film purchasing or pro-
cessing costs, as is the case with conventional 
systems. Because of these myriad advantages, 
in orthodontics digital has completely taken 
over from conventional photography.

6.11 IMPROVING IMAGE QUALITY

6.11.1 Use of an Aspirator

If a few seconds are used to remove saliva 
from the field of view, a far superior quality of 

Pearl: Storage of the images is much less 
of a problem and the images are very easily 
retrieved, duplicated, and transmitted around 
the world at the touch of a button.D
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54 ORTHODONTIC PEARLS

image will be obtained. Any clinical photogra-
pher should therefore ensure photographs are 
taken with the subject in a chair that has an 
aspirator on hand. This will prevent the all too 
frequently seen photographs, which appear as 
if the patient has just had a ‘liquid soap’ mouth 
rinse. The problem with saliva-drenched pho-
tos is that details of the case, such as relative 
marginal ridge heights or contact point dis-
crepancies, are masked, or detailed finishing 
techniques cannot be discerned clearly.

6.11.2 Timing of Photographs

The photographs should be taken before the 
other clinical records are taken, particularly 
study models. Alginate in the embrasures 
between the teeth or smeared over the patient’s 
face significantly detracts from the overall qual-
ity of image obtained. Also, patients occasion-
ally find it slightly uncomfortable to have their 
lips retracted during the intraoral photography 
and therefore, if the extraoral photography is 
done before the intraoral photo graphy, there is 
a better chance of getting a smile out of a 
patient!

6.11.3 Tongue Retraction

During intraoral views if the tongue is retracted 
away from the teeth a darker background is 
obtained, which contrasts nicely with the 
enamel of the teeth and therefore gives a better 
quality image. If the tongue is pressed up 
between the teeth it tends to squeeze saliva 
between the teeth, which once again detracts 
from the quality of the image obtained.

6.11.4 Image Reproducibility

Consistency in patient positioning and image 
size is important particularly when projecting 
start and finish views next to each other. Of 
course with digital photography all these 
things can be manipulated ‘postproduction’ 
but for a busy orthodontist taking very many 

images per day, significant postproduction 
work is not an attractive option. It is therefore 
important to use a constant magnification for 
all intraoral views in one series, both mirror 
views and all the extraoral views.

An attempt should also be made to get the 
patient to position the head routinely in one 
position to allow direct comparison between 
the before and after treatment photographs. 
The Frankfort plane should be horizontal for 
extraoral views or an attempt made to photo-
graph the patient in ‘natural head position’. 
This can be done by having a mirror on the 
surgery wall and asking the patient to look at 
the reflection of his or her own eyes, in this 
mirror.

6.11.5 File Size of Digital Photographs

If the images are to be used merely to show a 
picture on the computer screen or to perhaps 
incorporate into a PowerPoint presentation, 
there is no point recording more pixels than 
the computer can actually display. There is lit-
tle advantage recording many millions of pix-
els only to have to compress the image size 
into a PowerPoint slide. It is necessary to 
experiment with a digital camera and record 
the smallest file size that will still provide a 
satisfactory output. This will ensure the 
images are ‘fit for purpose’ but also that they 
transfer to the computer and into slideshows 
easily and effectively.

The only reason for recording a very high 
number of pixels would be if the image were 
to be used in a subsequent publication in 
which case it is recommended that the image 
is stored as a TIFF file.3 This uncompressed 
image will then allow the maximum quality 
image to be reproduced on high quality pho-
tographic paper when required. JPEGs are 
much smaller files and easier to share and 
work with; however, a small amount of infor-
mation is lost from the picture each time they 
are adjusted.

Pearl: A major advantage of the digital cam-
era is the ability to view the image immedi-
ately which instantly allows an out of focus 
shot to be repeated.
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55ORTHODONTIC PHOTOGRAPHY

6.11.6  Avoid ‘Noise’ in Clinical 
Photographs

A neutral background should be chosen, either 
a dark colour to reduce the amount of shadow, 
or an illuminated white background behind 
the patient, to completely eliminate shadow-
ing. Any extraneous items within the back-
ground will act as ‘noise’ and will only serve 
to distract the viewer. The patient or photogra-
pher should be moved vertically to reduce the 
distractions wherever possible.

6.11.7  Important Points to Note 
When Taking Extraoral 
Photographs (see Video 6.1)

• Have different sized steps available, to get 
the photographer and the subject at the 
same height

• Have a non-reflective background behind 
the patient

• Consider back lighting the patient to illumi-
nate the background using an accessory 
slave flash

6.11.8  Important Points for Intraoral 
Photographs (see Video 6.2)

• Get the dental chair at the correct height 
and tipped back

• Use the dental light to illuminate the mouth 
to aid focusing

• Place the correctly sized retractors
• Ask the assistant to pull retractors laterally 

and forwards towards the photographer
• Use the aspirator for every photograph
• Get the patient to close in retruded contact 

position
• Get occlusal plane horizontal: left to right 

but also front to back
• Ask the patient to retract tongue away from 

the teeth
• Focus on lateral incisor/canine area
• For buccal shots, reverse the large retractor 

on the side being photographed
• Patient to turn head right around to one side
• Re-aspirate all saliva

• Photographer must hold the retractor on the 
side being photographed

• Retract a further 5 mm to show distal of 6 s at 
least, the moment before the shot is captured

• For opposite buccal shot, both retractors 
reversed

• Patients head turned through 160 degrees
• Photographer hardly moves at all
• Re-aspirate
• Photographer must hold the retractor on the 

side being photographed
• Retract a further 5 mm to show distal of 6 s at 

least, the moment before the shot is captured

6.11.9  Important Points for Mirror 
Shots (see Video 6.3)

• Tip back of chair back further
• Other, smaller pair of retractors used
• Small end used to retract lips: pulled later-

ally up and forwards
• Large occlusal mirror placed, patient to hold 

mirror handle
• Aspirate all saliva
• Photographer now takes mirror handle and 

positions mirror
• Patient to hold their breath
• Patient told to open ‘twice as wide’
• Move mirror off distal marginal ridges of 

last molar tooth to ensure they are on the 
photograph

• Repeat for lower shot but back of chair 
moved even further back

• Patient to extend head as much as possible
• Place mirror, patient can hold handle
• Aspirate all saliva
• Photographer now to hold mirror handle
• Patients tongue above mirror if possible
• Patient to hold their breath
• Open ‘twice as wide’
• Move mirror off distal marginal ridges of 

last molar tooth to ensure they are on the 
photograph

6.12 SUMMARY

The final quality of your photographs is de-
pendent on both the photographic technique 
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56 ORTHODONTIC PEARLS

used and on the camera equipment and acces-
sories available. Critically evaluate the colour, 
the sharpness, the size of the image, the angle 
of view, the presence of shadows and the back-
ground. If the final product is not up to stan-
dard, then consult with either a colleague who 
understands photography and is routinely get-
ting good results, or seek professional advice.

VIDEOS

 6.1 Short video showing the clinical proce-
dures for taking extra oral full face, 450 
profile and full 900 profile views. Note the 
non-reflective white background and the 
patients head positioned (using a step) at 
the same level (height) as the camera. 
(Available at http://goo.gl/gZ53fH)

 6.2 Short video showing the clinical procedure 
for taking intra oral front, left buccal and 
right buccal views using cheek retractors. 
Note the retractors being reversed by the 
nurse and the aspiration of saliva before 

taking the shot. (Available at http://goo.gl/
zDc6xv)

 6.3 Short video showing the clinical procedure 
for taking intra oral maxillary palatal and 
mandibular occlusal views. Note the posi-
tion of the lip retractors for both upper and 
lower views as well as the photographic 
intra oral mirror. (Available at http://goo.gl/
oVKxms)
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