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Shaping the future of dentistry  
with 3D printing
3D printing aligns seamlessly with the ongoing advance-
ment of dentistry. While it represents a clear departure  
from traditional dental technologies and methods, it remains  
fully in sync with the broader trajectory of dental innovation.  
The swift adoption of 3D printing across diverse dental ap-
plications highlights the necessity for a formally recognised 
framework that establishes manufacturing, laboratory and 
clinical standards. Additionally, it underscores the importance 
of developing a comprehensive educational platform to 
train dentists and technicians globally.

Dentistry has long been guided by the principles of form, 
function and aesthetics—core elements that define the  
science and art of dental medicine. While these factors  
continue to influence the profession’s evolution, there is  
another constant and critical dimension that must not be 
overlooked: the financial aspect of dental practice.

The majority of dentists worldwide work as private practi-
tioners, effectively running small businesses that are highly 
responsive to operating expenses, patient fee acceptance  
and other market dynamics. When a new procedure  
delivers comparable or improved outcomes for patients at  
a lower cost to the dentist, it becomes especially attractive, 
particularly if it requires minimal upfront investment and in-
volves manageable training and practice.

As dental practices move towards adopting digital technolo-
gies, they are presented with several options. One of the most 
appealing is in-office restoration manufacturing, which ben-
efits both patients and practitioners. The two primary meth-
ods are 3D printing and milling, both of which significantly re-
duce or eliminate laboratory expenses. Each system requires  
a digital scanner and compatible software—ideally with an 
open platform. However, that is where the similarities end. 
The upfront cost of a milling system is roughly ten times  
higher than that of a comparably accurate 3D-printing system.  

Additionally, milling blocks can cost ten to 30 times more than 
the materials used in 3D printing. A complete 3D-printing 
set-up is financially accessible for solo practitioners, and its 
low entry cost makes it easier to adopt newer technologies as 
they emerge. This affordability is a key factor driving the rapid 
and widespread adoption of 3D printing in dentistry.

Dental Tribune International is committed to providing com-
prehensive educational opportunities in 3D printing for the 
dental profession. The 3D Printing Symposium, to be held in 
June 2026, will feature expert insights from leading prac-
titioners, cutting-edge innovations from the manufacturing 
field and practical clinical applications of 3D printing.

3D printing is transforming the dental industry by deliver-
ing faster turnaround times, enhanced customisation and 
greater treatment accuracy. Tailored for both experienced 
users and newcomers, the 3D Printing Symposium will offer  
valuable insights into streamlined 3D-printing workflows  
and production methods. 

Featuring expert presentations, real-world case studies  
and hands-on learning, the symposium will highlight the  
latest innovations driving the evolution of modern dentistry. 
Attendees will learn practical strategies for successfully  
integrating 3D printing into clinical and laboratory envi-
ronments, addressing common challenges and improving  
clinical outcomes.

Join top experts and dental professionals at the 3D Printing  
Symposium to discover the latest breakthroughs in  
3D printing. Gain insights on streamlining workflows, im-
proving treatment precision and seamlessly incorporating 
3D printing into everyday practice.

Dr George Freedman
Editor-in-chief

Dr George Freedman

Editor-in-chief

editorial | 
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AI-generated versus 
human-crafted smiles: Aesthetic 
preferences in digital smile design
Dental Tribune International

Digital smile design has begun employing artificial intelli-
gence (AI), raising questions about the quality and accept-
ability of AI-generated design. A recent study from a team 
of researchers based in India has compared the aesthetic 
appeal of AI-generated versus prosthodontist-crafted  
designs. The findings suggest that, while AI can produce 
visually acceptable outcomes, human expertise remains 
crucial for achieving optimal aesthetic results.

The study aimed to assess the aesthetic preferences of 
traditional digital and AI-generated smile designs among 
dentists, dental students and laypeople, addressing  
gaps in previous research on the clinical acceptability of 
AI in prosthodontic aesthetics.1 Conducted across India, 
the research involved 320 participants evaluating smile 
designs created using exocad software.

For four clinical cases, the participants were presented 
with paired smile designs, one generated by AI and one 
crafted by a prosthodontist. The designs were evaluated  
based on factors such as symmetry, tooth proportions  
and overall aesthetic harmony. Statistical analysis  
showed that, while AI-generated designs for two of  
the cases received relatively higher acceptance rates 
compared with the other two, the prosthodontist-crafted  
designs were consistently preferred across all participant 
categories.

These results indicate that AI algorithms can achieve  
acceptable levels of aesthetic appeal, but still lack the  
nuanced understanding and emotional context that human 
clinicians provide. The study concluded that prosthodontist 
intervention remains critical for achieving truly personalised 
and aesthetically harmonious outcomes in smile design.

This aligns with findings from a Romanian study published 
in 2024 which assessed laypeople’s and dental profes-
sionals’ perceptions of a digital smile design application.2 
The research found that the preferences of both laypeople 
and dental professionals were shaped by features such 
as symmetry, tooth shade and gingival balance. Selecting  
and balancing these elements for an individual patient  
remains a clinician’s task, highlighting the importance of 
clinician input in achieving aesthetically pleasing results.

A recent review examined the growing use of AI in digital 
smile design, aiming to assess model performance, points 
of reference and software accuracy.3 Overall, the review 
found no significant difference between AI-generated  
and dentist-created smile designs in terms of aesthetic 
perception. The authors concluded that further research is 
needed to establish the role of AI in smile design.

In summary, while AI technologies offer promising tools for 
enhancing efficiency in digital smile design, they currently 
cannot replicate the intricate understanding and personalised 
touch of experienced clinicians. A hybrid approach that 
combines AI’s efficiency with human expertise may offer 
the best outcomes in prosthodontic aesthetics.

References
1. �Kaushik K, Sales A, Rodrigues SJ. Comparative analysis of facial aesthetics in AI 

generated versus conventionally crafted digital smile designs—a cross-sectional 
study. BDJ Open. 2025 Sep 15;11(1):79. doi: 10.1038/s41405-025-00367-z.

2. �Buduru S, Cofar F, Mesaroș A, Tăut M, Negucioiu M, Almășan O. Percep-
tions in digital smile design: assessing laypeople and dental professionals’ 
preferences using an artificial-intelligence-based application. Dent J (Basel). 
2024 Apr 11;12(4):104. doi: 10.3390/dj12040104.

3. �Baaj RE, Alangari TA. Artificial intelligence applications in smile design dentistry:  
a scoping review. J Prosthodont. 2025 Apr;34(4):341–9. doi: 10.1111/jopr.14000.
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DSO perspectives: Part 1— 
maintaining clinical autonomy and 
culture in a group practice setting
Dr Elizbeth Himel, US

As dental support organisations (DSOs) continue to grow in 
presence and scale, many dentists are asking an important  
question: is it possible to preserve clinical autonomy and  
personal values while working within a larger system? The 
answer, in my experience, is yes, provided there is intention,  
clarity and alignment from the very beginning. DSOs— 
corporate entities that provide non-clinical business support to  
dental practices—offer significant benefits in terms of efficiency, 
scalability and infrastructure. For those with a clear vision for 
patient care and leadership, however, alignment is key.

Start with vision, not just strategy

Maintaining clinical autonomy begins with defining a personal 
vision for care. For me, that vision has always been rooted 
in providing high-quality, affordable dental care to low- and 
middle-income patients—without sacrificing integrity for  
patient volume. Every patient is treated like a family member.  
I have worked hard on building a culture of cooperation, 
breaking down barriers to care and ensuring that the patient 
experience never comes at the cost of the team’s well-being.

Here is the critical part: your vision must align not only  
with that of the regional manager or office administrator 
but also with the vision of the DSO’s executive leadership. 

If the CEO’s priorities reflect the same values, there is room 
to thrive. If they do not, there will be friction. In my case,  
it was essential for me to hear my CEO talk about always 
doing right by our patients first. I firmly believe that, when 
you treat people well and provide the best possible care, 
the key business performance indicators will fall into place.

Pursue alignment from the top down and bottom up

Once the vision is clear, the next step is making sure that the en-
tire team—front desk staff, assistants, hygienists and laboratory 
technicians—understands and embodies it. Clinical autonomy 
can only extend as far as the team is willing and able to support.

Autonomy does not mean going it alone. It means leading  
by example, practising what you preach and building  
a practice culture where everyone understands the why 
behind decisions and believes in it enough to support it.

Protect the culture you build:  
The laboratory technician lesson

Creating the right culture by hiring the right people is only 
half the battle. Protecting that culture is where real leader-
ship lies. It is easy to live by your values when everything is 

Dr Elizabeth Himel leads an Aspen Dental practice in South  Carolina in the US as part of a dental support organisation model. 
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going well. The challenge is staying the course when tough 
decisions test patience, business models and boundaries. 
Let me give an example of leadership in action.

A few months ago, I made the decision to bring on a second 
laboratory technician. It was a stretch for the business finan
cially, but I have always believed that, if you lead with integrity, 
treat people fairly and work hard, the money will follow.  
I paid both technicians above the market average—not only 
because I value their skills and experience, but because  
I respect the cost of raising a family in today’s economy.

The financials, however, did not add up the way I had hoped. After 
several months, I had to have some difficult conversations with leader-
ship. A clear, data-driven plan was needed—or the possibility of letting 
someone go would become real, an outcome I was trying to avoid.

I sat both technicians down. I was transparent: for this to work, we 
needed to be aligned on day-to-day deliverables, goals and new 
processes. Not only did I need productivity, but I also needed them 
both to be fully committed. After this conversation, it became clear 
that one technician understood the assignment and was willing  
to rise to the challenge, while the other did not and was not.

There was a shift in the office that no leader ever wants 
to feel—friction, disengagement and resentment. The final 
straw came on a day when we saw 12 patients. That meant:

– �preparing and cleaning the treatment room 12 times;
– �reviewing 12 health histories;
– �taking 12 sets of radiographs;
– �holding 12 consultations;
– �verifying 12 insurance plans;
– �processing 12 financial applications; and
– �providing 12 patients with time, attention and care.

Despite this, I could tell that there was still tension building 
and one of the technicians was not onboard regarding the 
practice vision and purpose. As a leader, I had to make a 
decision that was in the best interest of the business and 
other members of my team, who were consistently showing up, 
completing the work and prioritising quality patient care.

I approached the conversation with empathy and conviction. 
My office manager and I sat down with the dental technician 
and had an honest, direct conversation. We did not soften 
the message or avoid the uncomfortable parts. We talked 
openly about the numbers, workflow issues and impact on 
the rest of the team. It became clear that something had to 
change. Together, expectations, gaps and necessary sup-
port were identified. It was not easy, but it was necessary.

Structure sets you free:  
Plan for profit, patients and parenthood

To have autonomy, infrastructure must exist to support it. 
For me, that means honouring what matters most:

– �delivering the best possible care to my patients;
– �keeping the practice profitable and productive; and
– �being present for my family.

I am a room mom. I am at class parties. I volunteer for 
field day, and I make it home in time to cook dinner.  
That is not accidental. It is the result of structure, mutual 
respect and proactive scheduling.

Each year, my associate and I sit down to pre-plan time off.  
We alternate holidays like Christmas and Thanksgiving, and we 
coordinate our schedules to avoid disruption. Yes, I own the  
practice, but I deeply respect that he has a family too. This mutual  
respect makes our collaboration work. Also, by staying ahead  
of the calendar, we reduce the need to reschedule patients, 
a key factor in maintaining patient trust and operational flow.

Autonomy does not mean doing whatever, whenever.  
It means taking ownership of outcomes. The way I do this 
is by channelling energy into production by:

– �prioritising high-impact procedures;
– �planning more new patient days before time out of the office;
– �coordinating with specialists to keep production on 

track during absences; and
– �scheduling to serve the practice goals, not just to fill time slots.

I find this to be the perfect balance of working harder 
and smarter. I plan for success that allows everyone— 
my team, patients and business—to benefit.

Embrace a clear vision,  
consistency and courage

Clinical autonomy within a DSO is not only possible; it is 
powerful. Growth requires clarity. Culture requires consis-
tency. Leadership requires courage. The business side of 
the dental office does not thrive by chance but by design. 
That design starts with a clear vision, a strong team and 
consistent support from the leadership that stands behind it.

about

Dr Elizabeth Himel earned her DDS 
from Howard University in Washington 
in the US in 2018 and completed  
a general practice residency at  
Rutgers University in Newark in  
New Jersey in the US the following 
year. She has been a dental practice 
owner with Aspen Dental since 2019.
Her path in dentistry has been  

shaped by family heritage and a strong sense of purpose.  
From taking over her father’s private practice to assuming  
a leadership role within a dental support organisation,  
she has embraced a contemporary approach to clinical, 
personal and business development.
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