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Digital technology impacts orthodontic 
results
Dr. David Alpan reviews digital options that can benefit the orthodontic practice

Introduction
In the past, orthodontics did not require any digital technol-

ogy to achieve straight teeth. Rudimentary treatments for crowd-
ing and palatal expanders can be traced back to 17th and 18th 
century Europe. Innovative dentists, such as Pierre Fauchard and 
Christophe-Franchois Delabarre, helped set the groundwork for 
orthodontics.1-4 Orthodontic history dates back over 200 years, 
and Edward Angle became the father of modern orthodontics 
in 1892. However, the concepts of proper treatment planning 
to the face, airway, and TMJ, incorporating complex restorative 
and retention plans was not even a consideration during those 
pioneering times. The ability to accomplish the goal without 
harming the patient was most important. 

How long will it take for us to change how we use modern 
orthodontics? Would you walk far if you could drive? Would you 
write letters if you could get on the phone to talk? How many 
of us are still using Windows XP? How many of us do not have 
a computer involved in our treatment planning? As all technol-
ogy needs updates, wouldn’t orthodontic delivery of care need 
updates? Digital technology has improved patients’ orthodontic 
treatment experience and results.19

For contemporary orthodontists, incorporating orthodontic 
digital technology can transform the experience for the doctor 
and outcome for the patient.19 Innovative technology assists the 
practitioner with making improved decisions — creating more 
efficiency, accuracy, and precision in overall diagnosis and treat-
ment plans.5-7,19 

3D imaging is now able to assist with developing incredible 
stable life-changing treatment outcomes that improve the overall 
health of the patient with less office visits and reduced treatment durations.13,15,19 Planning the end result in 3D prior saves time in 

the office and helps direct the treatment flow for the team and 
patients.19 Offering virtual exams and treatment opens the door 
to a higher level of customer service and convenience. Creating 
a retainer subscription program will improve retention and con-
nection with our treated patients. Offering innovative technology 
differentiates the practice and helps create credibility. 

3D imaging impacts treatment decisions
Orthodontic treatment planning is a multifactorial deci-

sion-making process that requires as much diagnostic informa-
tion as possible.5-7 Orthodontic treatment planning considers age 
and stage of growth, which have a considerable influence on 
treatment decisions. The choices made can create very stable 
esthetic results or create unstable unattractive results. The more 
accurate and detailed data a practitioner has about the patients’ 
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Educational aims and objectives
This self-instructional course for dentists aims to provide 
insight into the reasons for incorporating digital technology 
into orthodontic practice.

Expected outcomes 
Orthodontic Practice US subscribers can answer the CE ques-
tions by taking the quiz online at orthopracticeus.com to earn 
2 hours of CE from reading this article. Correctly answering the 
questions will demonstrate the reader can:
• Realize how digital technology can lead to 3D diagnostic 

set-ups.
• Identify how 3D imaging can help to coordinate treatment, 

especially for patients who need restorative and orthog-
nathic treatment.

• Realize how 3D imaging can help with patient motivation 
and communication. 

• Identify how cone beam computed tomography (CBCT) 
imaging can help with diagnosis of airway, transpositions, 
supernumerary teeth, skeletal asymmetries, and pathol-
ogy, and increases the scope of diagnosis and impacts 
treatment decisions.

• Gain insight into digital technology’s efficiencies such as 
reduced treatment time minimizing 
unwanted tooth movements, increased 
appointment intervals, virtual exams, 
virtual treatment, and retainer sub-
scriptions — all requiring less visits. 
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current condition, the more precise they can be with the treat-
ment decisions. 

Viewing patients’ anatomy utilizing the standard of care 
cephalometric, panoramic, periapical, and bitewing X-rays 
allows us see landmarks in two dimensions, which unfortunately 
causes us to misdiagnose what we cannot see. A 3-dimensional 
image is more diagnostic than our standard-of-care images. 
Utilizing 3D CBCT imaging in conjunction with 3D intraoral 
scanning leads to improved diagnosis and treatment planning of 
not only the teeth and occlusion, but also the TMJ and airway. 

3D digital treatment planning affects my treatment duration 
and outcome (Figure 5). If we incorporate more data from digital 
records to our treatment plan at the onset, this leads to treatment 
decisions that can create a more stable result in less time. For 
example, surgical orthodontics with three-dimensional planning 
has reduced average surgical treatment time by over 12 months. 
Average treatment time across the world for orthognathic surgery 
patients is 30 months,8,10,11,12 and with digital technology, it can 
average 18 months (Figures 1-4). 

With the advances of digital treatment planning such as 
Invisalign, LightForce, and surgical guides, reduced treatment 
times with the same or better results require less visits to the 
office. This is just one example of how digital technology impacts 
patients’ treatment results. The digital planning takes out many 
of the mid-treatment decisions like timing of IPR for tooth size 
discrepancies or coordinating arches for orthognathic cases prior 
to surgery.

With digital treatment planning, the clinician can measure 
the exact amount of interproximal reduction needed to reduce 
the tooth size discrepancy and complete it at the first or second 
appointment. Instead of realizing after leveling and aligning that 
the arches are not coordinated, with 3D treatment planning, the 
practitioner can coordinate the arches and level and align at the 
same time because the goal is created from the onset. 

With the use of 3D simulation software, patients and doc-
tors can verify multiple treatment plans and outcomes without 
ever having to touch the patient.9 Creating the best outcome and 
result can be challenging, but if the clinician can visualize those 
different results with a 3D digital plan prior to treatment, the best 

Figure 1: Initial orthognathic surgery patient treated with Acceledent and 
aligners with 3D digital set-ups 

Figure 2: Final image. Total treatment time ortho and surgery was 15 months 

Figure 3: Before-and-after frontal images of 15 months surgery case

Figure 4: Profile views of before and after
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choice can be made without any guessing the outcome. In all 
orthodontic care, we must consider that compliance and biology 
can affect the best made plan, and our own clinical judgment 
will solve most complex problems. No matter if you have a 
CBCT machine or have a patient go to a lab, the images are more 
diagnostic and aid in treatment planning as more parameters can 
be used to make the best treatment decisions. How much do 
you care to know before making your final treatment decisions? 
Remember, your patients don’t care how much you know, just 
how much you care (Figure 9).

 With the advent of 3D imaging, digital treatment plans can 
be fabricated to reduce unwanted tooth movements, especially 
round tripping.9 Utilizing 3D treatment planning software, the 
precise movement of teeth can be controlled in their timing and 
sequence, creating more efficiency in tooth movement. If you 
know where you are going, it is a lot easier to get there. With the 
use of 3D treatment planning tools from Invisalign or LightForce 
(Figure 8) as examples, patients are completing treatment within 
less overall time and requiring less visits to the office.13,14 I see 
better results from 3D treatment planning than traditional analog 
metal twin brackets, guiding the treatment at each appointment 
and praying for compliance. Digital technology will not take the 
place of tender loving care, but it will create more efficiencies 
and better outcomes. The experience for the patient and doctor 
is much different when both parties are working with a 3D plan 
agreed upon at the start.19

Now clinicians can offer a retainer subscription program via 
Align technology which automatically sets up a third-party to 
manage the transactions. This all starts with a 3D iTero™ scan 
which is stored for the future. A new retainer can be made from 
this stored data at any point without the doctor’s or team’s par-
ticipation. This can lead to better retention and increased con-
nectivity with our treated patients leading to more referrals. A 
retainer subscription program also leads to reduced time in the 
office for patients.

Airway is more important than occlusion and 
stability

The airway is more important for overall health than the 
occlusion or stability of the teeth. If orthodontic treatment deci-

sions were solely based on occlusion and stability, orthodontists 
would be making treatment decisions that are counterproduc-
tive for improving the airway. If the orthodontists’ decisions are 
solely made based on airway, occlusion and stability would not 
be as stable. Stability is based on many principles, but everyone 
agrees long-term retention is key. Other parameters that effect 
stability are upright teeth in bone, functional occlusion with no 
lateral interferences on excursions, centric stop for each tooth, 
and many other occlusal parameters.18 

The use of 3D CBCT imaging (Figure 6) opened the door 
for orthodontists to screen and diagnose airway-related issues. 
Imaging led to measuring the volumetric space of the airway 
during growth as well as before and after orthodontic treatment. 
With the use of CBCT imaging, orthodontists can consider airway 
when treating patients. With this consideration, we can improve 
the bite, smile, and airway at the same time we have improved 
the overall health of the patient. The concept was first introduced 
to me by Sean Carlson and Juan-Carlos Quintero, but airway 
literature dates back nearly 100 years. The advent of CBCT imag-
ing has given us a visual goal to increase the size and patency 
of airways as part of orthodontic treatment. Treatment planning 
to grow or change the airway while maintaining great occlusion 
and stable results is the ultimate goal of Airway Orthodontics. A 
very common airway centric treatment plan is to never prescribe 
extractions of premolars and typically involves more expansion 
treatments. During phase one treatment, the use of slow expan-
sion has demonstrated the ability to enlarge the airway. Long- 
term growth analysis studies out of Stanford showed that airways 
grew up to age 30-35 and then began to shrink after age 35. As 
orthodontists, we can prevent airway-related issues with the use 
of 3D CBCT imaging to guide the proper treatment decisions 
to create patent airways and stable occlusion while creating an 
esthetic result.  

There are numerous types of intraoral devices to treat 
Obstructive Sleep Apnea (OSA). All devices are designed to 
help reduce hypoxic events while sleeping. Unfortunately, these 
intraoral appliances can have negative long-term effects on the 
occlusion. With digital imaging technology, practitioners can 
visualize the airway in three dimensions to help aid in the deci-
sion to improve the airway or just focus on stable teeth results. 

Patients who present with mild sleep apnea can be treated 
with dental expansion, but moderate to severe diagnosis 
of OSA are best treated with orthognathic surgical correc-
tions to achieve the gold standard result. 

Virtual exams/treatment improve commu-
nication via an app with AI & 24/7 virtual 
support

Increased communication improves the patient’s 
experience and orthodontic results. Utilizing a patient 
communication system to monitor and assist with treat-
ment is the future. Grin® or others offer a patient commu-
nication tool which dramatically reduces the number of 
office visits because many of the questions or concerns 
are resolved virtually. This leads to less time for patients in 
the office. Not all the visits can be completed virtually, but 

Figure 5 (left): iTero™ scanner to digitally scan teeth for 3D set ups and appliance 
fabrication. Figure 6 (right): i-CAT™ imaging machine for 3D CBCT X-ray images
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with the use of Grin, we can track patients’ outcomes midway 
in treatment. So, we can be assured sooner or see the issues 
that need to be addressed earlier to avoid increased office visits 
and overall treatment time. Utilization of Grin Scopes and Grin 
AI have increased capacity and broadened the types of remote 
distant treatment that can be offered (Figure 7).  

Conclusion
Offering more 3D digital diagnostic imaging — from teeth 

scanning, airway scanning, TMJ scans, three-dimensional tooth-
positioning diagnostic set ups, and root positioning — we can 
diagnose and treatment plan for ideal orthodontic outcomes 
with patent airways. Orthodontic treatment decisions do not 
have to compromise the patients’ airway or dental stability. As 
we create more patent airways, we also improve overall health. 
With increased patient communication using Grin AI and 24/7 
support, we are finding decreased office visits and phone time. 
This allows treatment to progress on time with less difficulties for 
both patients and doctors. Utilizing 3D custom-designed aligners 
or braces with custom 3D-printed bases and prescription brack-
ets, orthodontic end results are more comprehensive, stable, 
well balanced, and symmetric. Preparing restorative treatment 
options can be more accurate utilizing technology to image the 
occlusion, smile arc, and symmetry. Incorporating digital tech-
nology will shorten orthodontic treatment time, while improving 
overall outcomes, which are visible to the patient. Utilizing 
Grin AI helps to keep patients motivated and enthusiastic about 
treatment, leading to improved results. Happy, motivated, and 
compliant patients always have better outcomes, so start your 
digital journey now.
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Figure 7: Grin 24/7 AI Patient support for tracking and monitoring treatment

Figure 8: LightForce 3D-planned, fabricated, and delivered braces fully 
customizable

Figure 9: One-on-one communication showing graphically in 3D what treat-
ment results, progress and finish will look like


