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Abstract

Background: Stem cell-based therapy for bone regeneration has received atten-
tion in medical settings but has not yet been used in clinical practice for treating
alveolar bone defects. The objectives of this study were to explore whether peri-
odontists had heard about this approach, and if so how, how interested they were
to learn about it, which attitudes and behavioral intentions they had related to
using stem cell-based grafting, and what they would like to know before using
this approach.

Methods: Anonymous survey data were collected from 481 members of the
American Academy of Periodontology (response rate: 19.41%).

Results: Responses showed 35.3% had heard about stem cell-based therapy,
mostly from publications (9.6%) and meetings (8.3%); 76.1% wanted to learn about
it through in-person continuing education (CE) courses, 68.6% in online CE
courses, and 57.1% from manuals; 73% considered this approach promising; and
54.9% preferred it to traditional approaches. It was important to them that it
would result in more bone volume (93%), better bone quality (90.4%), and acceler-
ated healing (83.2%). Also, 60.1% considered it likely/very likely that they would
adopt this approach, 54% that patients would prefer it, and 62.1% that it would
benefit their practice. When asked what they would like to know about this
approach, information about short- and long-term outcomes, cost, and logistical
considerations were most frequently named.

Conclusions: These findings provide the basis to develop educational interven-
tions for periodontists about this novel approach and inform future research
activities aimed to translate this approach to clinical practice.

KEYWORDS
alveolar bone grafting, bone regeneration, craniofacial bone regeneration, periodontists, stem
cells, surveys and questionnaires
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1 | INTRODUCTION

In the rapidly evolving field of regenerative medicine,
stem cell-based treatments have developed as strategies
capable of transforming patient care. These innovative
approaches place special emphasis on tissue regenera-
tion and restoration, offering treatments for previously
incurable diseases that were merely managed, rather
than effectively treated."> Employing appropriate cells for
regenerating osseous defects in the periodontium and alve-
olus holds great promise as a potent strategy to foster
alveolar tissue regeneration.®> Alveolar bone defects and
deficiencies secondary to periodontal disease, tooth extrac-
tion, and trauma are very common and can be quite
challenging to treat and manage.* Improvements in den-
tal bone materials and technologies have enabled the
treatment of severe defects with progressively more pre-
dictable results.” Dental implant therapy often requires
bone-grafting with an estimated 50% of dental implant
therapies requiring grafting before or at the time of implant
placement, and approximately 2.2 million bone grafting
procedures are being performed each year, with these
numbers expected to rise.®” Further, a 2020 market report
indicated that the dental bone graft market is expected
to grow from $450 million in 2020 to $659 million by
2025.3 As more advanced cases are treated, this increase in
cases will invariably be accompanied by an increased num-
ber of complications, especially for difficult augmentation
cases.”!”

Though reconstructive methods for alveolar bone regen-
eration have evolved over the past 25 years, these
approaches still rely heavily upon the use of large autoge-
nous grafts or large quantities of non-vital materials as part
of guided bone regenerative procedures.!! Despite being
the “gold standard,” autogenous block grafting has been
less utilized in recent years due to its invasiveness, tech-
nique sensitivity, and limited donor supply.'? Alternative
approaches using allografts (a tissue graft from a donor of
the same species that is not genetically identical) and allo-
plasts (a synthetic material) have become therefore more
widely used. Combination therapies such as using bone
grafts (BGs) and biologics, or BGs and barrier membranes,
have proven to be more effective compared to using single
treatments alone.'>'* However, the limitation with the use
of these grafts is that they are non-vital grafts and require
long healing times (i.e., 6-9 months)."? In addition, there
is no consensus about what is the best material for an
allograft or alloplast.”” In clinical settings, there is a need
for more biologically based alternatives that yield faster
and better clinical outcomes. Stem cell-based therapies
could provide a solution to the current clinical limitations
when treating large alveolar defects.'© While other health
care disciplines such as orthopedics,'” plastic surgery,'®

rheumatology,'® and cardiology'® have adopted stem-cell-
based therapies in their scope of practice, no autologous
stem-cell-based products are currently used in dentistry."
As of now, over 6,000 clinical trials have been conducted
utilizing stem cells. However, globally, only 44 registered
clinical trials are focused on addressing oral diseases.'”

Stem cell therapies have been an area of key inter-
est in emerging technologies. We have recently reported
the promising results of phase I/II clinical trials utilizing
heterogeneous, bone marrow-derived mesenchymal stem
cell populations (CD90+ and CD14+ enriched cell popu-
lations) for alveolar bone reconstruction. This approach
utilizes autologous cell therapy and the results have
demonstrated accelerated bone regeneration and better
bone quality in the treatment of alveolar bone defects.?’-*!
In other periodontal contexts, the potential of autolo-
gous periodontal ligament stem cell transplantation in
the repair and regeneration of periodontal intraosseous
defects has been demonstrated.?? Additionally, several case
reports have shown the potential use of dental pulp stem
cells (DPSCs) for the treatment of intra-bony defects.?*~%
In patients with bone defects resulting from periodon-
tal disease, minimally invasive surgeries were performed
and collagen sponges along with autologous or allo-
geneic DPSCs were applied. These treatments resulted in
decreased probing depth, new fiber reinsertion, and new
bone formation with minimal adverse effects, suggesting
that DPSCs possess regenerative capabilities for periodon-
tal tissues.”*>> Despite the promise of stem cell therapies,
for clinical adoption of these therapies in dentistry, dental
surgeons have to be open and willing to incorporate them
within their respective scope of clinical practice.'” A clear
understanding of the rationale and benefits for their use is
therefore needed.

Periodontists need to have enough information about
this new approach to develop an interest in using it. As
this is a matter of crucial importance, the objectives of
this study were to explore whether periodontists had heard
about this approach, and if so, how they had heard, how
interested they were to learn about it, which attitudes and
behavioral intentions they had related to using stem cell-
based grafting, and what they would like to know before
using this approach in the future.

2 | MATERIALS AND METHODS

This study was determined to be exempt from Institutional
Review Board (IRB) oversight by the Health Sciences and
Behavioral Sciences IRB at the University of Michigan on
October 31, 2019 (#HUMO00160280) because the respon-
dents answered the survey anonymously. It is survey
research and has a cross-sectional study design.
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Currently, when a patient has large horizontal and vertical alveolar bone defects, a dental surgeon
might use any one of a variety of grafting techniques in efforts to regenerate the bone for dental
implant reconstruction. Over the last decade, we have developed a stem cell therapy approach as
an alternative to traditional approaches. This stem cell therapy is now being evaluated in clinical
trials.
For this new stem cell therapy to regenerate a bone defect:
- You collect a small sample of bone from your patient by making a small incision in the
gingiva or mucosa in an edentulous area of the jaw and using a bone scraper, collect a
small sample of bone (0.2-0.3 cc) cells.
- This collected sample is sent to a facility that isolates the stem cells and grows them.
- After 2-3 weeks, you receive the stem cells back and place them on a biomaterial to be
used as a bone graft to regenerate the bone defect.
- Previous clinical trials have shown accelerated healing and better bone quality using this
approach.
FIGURE 1 Information provided at the beginning of the survey about stem cell-based bone grafting.

The respondents were 481 members of the American
Academy of Periodontology (AAP) who responded anony-
mously to a mailed survey by returning it per postal mail
to the research team.

The procedure consisted of mailing recruitment letters
to 2500 postal addresses provided by the AAP of active
members, explaining to these periodontists the purpose of
the research and asking them to respond to an enclosed
survey and return it to the research team in a provided
stamped envelope. Twenty-two envelopes were undeliv-
erable, and 481 responses were returned (response rate:
19.41%).

The survey materials were developed by the authors
based on the objectives of the study. A draft was pilot
tested with several periodontists and their feedback was
considered to create the final version of the survey. The
survey began with an explanation of stem cell-based bone
grafting (see Figure 1). The first question asked whether
the respondents had heard about stem cell bone grafting
before. If they had heard about it before, an open-ended
follow-up question inquired how they had heard about it.
A set of four questions followed inquiring how interested
the respondents were in learning more about this approach
in continuing education courses, from manuals or in other
ways. If they responded that they would like to learn in
other ways, a follow-up question asked them to describe
these “other ways of learning.” Next, a set of seven atti-
tudinal questions and one behavioral intention question
followed. Responses to these questions were made on a 5-
point rating scale ranging from 1 = “not at all” to 5 = “very
much.” The next question asked about the highest accept-
able cost for the respondent when sending small bone

samples to a stem cell facility to grow the stem cells so that
they could be used for grafting. After an open-ended ques-
tion concerning what they would like to know about this
new approach, some background questions inquired how
long the respondents had practiced as periodontists and
what percentage of their practice was dedicated to bone
grafting.

For the statistical analysis, the paper-pencil survey
responses were entered into an SPSS (IBM SPSS Statis-
tics for Windows, Version 28; IBM Corp., Armonk, NY,
USA) data file. Descriptive statistics such as frequency
distributions, percentages, and means were computed to
provide an overview of the responses to the closed-ended
questions. Inferential statistics were used to determine if
there were significant relationships between the respon-
dents’ years of practice and percentage of bone grafting
in their professional lives and the attitudinal and behav-
ioral responses and their interest in additional information
about this approach. Pearson correlation coefficients were
computed to explore the relationships between these
answers. The significance level was set at p < 0.001.

3 | RESULTS

A total of 481 surveys of the 2478 successfully mailed sur-
veys were returned (response rate: 19.41%). Table 1 provides
an overview of the respondents’ background and practice
characteristics. The number of years practiced as a peri-
odontist ranged from 1 to 46 years (Mean = 17.60 years) and
the percentage of their professional activities consisting of
bone grafting large horizontal/vertical bone defects ranged
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TABLE 1 Overview of periodontists’ background characteristics.
Background characteristics Mean N = 481 SD/Range
Number of years practiced in specialty Mean = 17.60 SD =10.343
Range: 1- 46
Practice characteristics Frequencies N = 481 Percentages
Practice/employment situation:
- Solo practice 272 57.3%
- Group practice 162 34.1%
- Academic appointment 24 5.1%
- Military/VA 6 1.3%
- Other 1 2.3%
Location of work place:
- Rural (<5000 people) 4 0.8%
- Small town/city (5000-24,999) 37 7.8%
- Moderate-sized city (25,000-250,000) 171 36.2%
- Suburb of a large city 94 19.9%
- Large city (>250,000) 167 35.3%
% of practice consisting of bone grafting large Mean = 23.82% SD =19.329

horizontal/vertical bone defects

TABLE 2

Information about stem cell-based bone grafting

Have you heard about this stem cell therapy approach before?

How did you hear about this approach? I learned from:
Education at conferences/meetings:

- AAP/AAOMS meeting

- At meeting/seminar/conference

- Continuing education/study club

Total

Research:

- Journal

- Literature/research/publications

Total

Learned in educational setting:

- Lectures

- During periodontics residency

Total

Heard from others

Heard about stem cell therapy outside of dentistry
TOTAL

Range: 0%-85%

Frequencies/percentages of responses concerning previously received information about stem cell-based bone grafting.

Frequencies N = 481 Percentages
Yes: 170 Yes: 35.3%
No: 299 No: 62.2%
Frequencies N = 481 Percentages
27 5.6%
23 4.8%
6 1.3%
56 11.6%
28 5.8%
25 5.2%
53 11.0%
12 2.5%
13 2.7%
25 5.2%
18 3.7%
16 3.3%
168 34.9%

Abbreviations: AAOMS, American Association of Oral and Maxillofacial Surgeons; AAP, American Academy of Periodontology.

from 0% to 85% (Mean = 23.82%). Most respondents prac-
ticed in a solo practice (57.3%), with about a third (34.1%)
practicing in a group practice. The locations of the practice
ranged widely from rural areas (0.8%) to moderate sized
(36.2%) and large cities (35.3%).

Slightly more than a third of the respondents had heard
about stem cell-based bone grafting before (35.3%) (see
Table 2). About one in 10 respondents had heard about it
at conferences or meetings (11.6%) and through research-
related publications (11.0%). When asked how interested
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TABLE 3

How interested are you to
learn about stem cell-based

bone grafting: 1* 2 3

- in an in-person CE course? 2.8% 6.4% 14.7%
- in an online CE course? 6.5% 5.7% 19.1%
- with the help of a manual? 7.4% 12.1% 23.4%
- in other ways? 34.0% 7.7% 30.9%

Open ended answers concerning
“Other ways of learning”

In person:

- IP hands on practice/mentoring
- IP representative

- IP CE/lectures/seminar/lunch & learn/study club
- in person

- IP in office demonstration

- IP mini residency

Subtotal:

Online learning:

- YouTube/video/DVD

- webinar/online tutorial/forum
Subtotal:

Publications:

- clinical research-based publication
- literature based publication

- peer-reviewed publications
Subtotal:

Conference based:

- AAP annual meeting

- CE/lecture

Subtotal:

Total

JOU Rl}lAL OF
Periodontology
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Responses related to interest in learning about stem cell-based bone grafting.

Years in practice/

4 5 Mean SD % bone grafting r?
28.2% 47.9% 4.12 0.12 p < 0.01/
1.059 0.18 p < 0.001
27.9% 40.8% 3.91 0.03/0.10
1.186 p < 0.05
31.0% 26.1% 3.56 0.07/0.04
1.209
14.9 12.8% 2.64 0.03/0.12
1.403 p<0.05
Frequency Percentage
N =810f481 16.84%
15 3.1%
9 1.8%
11 2.3%
1 0.2%
4 0.8%
0.4%
9 1.8%
9 1.8%
18 3.7%
1.7%
0.8%
0.4%
14 2.9%
5 1.0%
2 0.4%
1.5%
81 16.8%

Abbreviations: AAP, American Academy of Periodontology; CE, continuing education; IP, in person.
2The answers ranged from 1 = “not at all,” 2 = “a little,” 3 = “somewhat,” 4 = “interested,” to 5 = “very interested.”

they were to learn more about this approach, 76.1% were
much/very much interested in learning through an in-
person continuing education (CE) course, 68.7% through
an online CE course, 57.1% through manuals, and 27.7%
were interested to learn in other ways (see Table 3). A total
of 8.7% were interested in receiving education by others
and 3.7% in web-based learning.

The more years of practice the respondents had, the
more they were interested in learning about this topic
through in-person CE courses (r = 0.12; p < 0.01). The
higher the percentage of bone grafting procedures they per-
formed in their professional lives, the more they wanted

to learn about stem cell-based bone grafting through in-
person CE courses (r = 0.18; p < 0.001), in online CE
courses (r = 0.10; p < 0.05), and in other ways (r = 0.12;
p < 0.05).

Table 4 provides an overview of the responses concern-
ing the respondents’ attitudes towards the use of stem
cell-based bone grafting. The majority were positive in
their responses concerning how important is it that this
approach results in more bone volume (93.1%), in better
bone quality (90.3%), and in accelerated healing (83.3%).
In addition, 73.1% considered the approach as promising,
62.3% believed that it would be beneficial for their practice
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TABLE 4 Responses related to attitudes and behavioral intentions concerning stem cell-based bone grafting.

Percentage of responses

Pearson correlations

Attitudes: How important is it

that this approach results: 1! 2 3
- in more bone volume? 0.6% 1.3% 5.0%
- in better bone quality? 0.8% 1.0% 7.8%
- in accelerated healing? 0.4% 3.6% 12.8
How promising is this approach? 0.4% 1.5% 25.1%
How much benefit would it be for 3.6% 4.6% 29.5%
your practice to offer this
approach?
How much would you prefer this 2.5% 6.1% 36.3%
approach to the traditional
approach?
How much do you think your 2.5% 10.7% 32.6%
patients would prefer this
approach?
Behavioral intention 1! 2 3
How likely are you to adopt this 2.7% 5.3% 33.5%

approach in the future?

Mean  Years of % bone

4 5 SD practice grafting

19.3% 73.8% 4.64 0.01 -0.08
0.694

24.5% 65.8% 4.53 0.07 -0.06
0.754

31.2% 52.1% 4.31 0.11 0.14
0.857 p<0.05 p <0.01

37.1% 36.0% 4.07 0.23 0.09
0.839 p<0001  p<0.05

35.7 26.6% 3.77 0.18 0.09
1.009 p <0.001

33.8% 21.3% 3.65 0.23 0.13
0964  p<0.001 p<0.01

30.5% 23.6% 3.62 0.18 0.06

1.037 p <0.001

Mean
4 5 SD r (Years) r (%)
35.9% 22.6% 3.70 0.22 0.19

0966  p<0.001  p<0.001

Note: The answers ranged from 1 = “not at all,” 2 = “alittle,” 3 = “somewhat,” 4 = “much,” to 5 = “very much.”

to offer this approach, and 54.1% that their patients would
prefer this approach. The majority (56.5%) responded that
they would adopt this approach in the future.

The longer the respondents had practiced as periodon-
tists, the more promising they considered the approach
(r =0.23; p < 0.001), the more they preferred it to the tra-
ditional approach (r = 0.23; p < 0.001), and the more likely
they thought it would be that they would adopt it in the
future (r = 0.22; p < 0.001). The higher the percentage
of bone grafting in their professional activities, the more
likely they thought it would be to adopt stem cell bone
grafting in the future (r = 0.19; p < 0.001).

In response to the question concerning the highest
acceptable cost to for sending small bone samples to a stem
cell facility to grow the stem cells for grafting, the answers
ranged widely from $50 to $5000 (Mean = $572.22). Fif-
teen respondents provided responses between $2000 and
$5000.

Table 5 provides an overview of the open-ended
responses to the question of what the respondents would
like to know before adopting stem cell-based bone grafting.
The most frequently provided answers were outcome-
related questions (32%) such as the general success rate
(8.2%), the amount of volume (6.7%), and the compar-
ison between the outcomes of this new approach and
the traditional approach (5.9%). Clinical considerations

(16.1%) centered around questions concerning compli-
cations (5.2%), logistics/techniques (4.4%), and patient-
related answers (15.2%). The most common patient-related
answers focused on the cost for the patient (14.2%).
Research-related responses (14.7%) stressed the need for
high-quality research. More than one in 10 respondents
raised questions concerning how well it would work
(11.5%) and had practice management-related questions
(10.8%).

4 | DISCUSSION

The purpose of this research was to explore what periodon-
tists already know or want to know about the potential
of a new stem cell-based bone grafting technique and
how willing they are to adopt this new approach in the
future. One indicator for their level of interest was that
nearly one of five recipients of this survey responded. This
response rate was more positive than expected based on
survey response-related research.’?” A second indicator
of interest in this topic was the fact that more than one
open-ended response was received from each respondent
and that these open-ended responses showed a genuine
curiosity concerning this topic. It is also worthwhile to
consider that the respondents ranged widely in the years
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TABLE 5 Frequencies/percentages of responses concerning what the respondents would like to know before adopting this new

approach.

Outcome-related answers
General success rate

Amount of volume

Compare success to current approach
Long term stability

Bone quality of the graft

Increased bone height

Outcomes

Difference in bone quality
Subtotal

Clinical considerations
Complications
Logistics/techniques

Safety

Feasibility

Clinical considerations

Post op pain
Indications/contradictions
Compatibility with other bone grafts/membranes
Can a less invasive approach be used?
Subtotal

Patient-related concerns

Cost for patient

Patient

Systemic status of patient affect success?
Subtotal

Research-related responses
Research results needed
Randomized/clinical trials needed
Case studies/longitudinal studies
Research

Sub total

How well it works

Healing time

How well it works

Predictability

Side effects

Challenges/barriers to technology
Negative outcomes/cancer
Validity

Subtotal

Practice management concerns
Time involved

Cost to practice

Insurance coverage

Practice management concerns
Prep time

Best company/lab to use

Subtotal

Total

Frequency
N =660
54
44
39
26
19
13
12
4
211

) S =2 )

106

94

100

37
31
15
13
96
Frequency
22
16
15
1
6
4

76
28

25
9

71
660

Percentage
8.2%
6.7%
5.9%
3.9%
2.9%
2.0%
1.8%
0.6%
32.0%

5.2%
4.4%
2.1%
2.0%
0.9%
0.9%
0.3%
0.2%
0.2%
16.1%

14.2%
0.8%
0.2%

15.2%

5.6%
4.7%
2.3%
2.0%
14.7%
Percentage
3.3%
2.4%
2.3%
1.7%
0.9%
0.6%
0.3%
11.5%

4.2%
3.8%
1.4%
0.8%
0.3%
0.3%
10.8%
100%
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they had practiced as periodontists. This fact is interesting
because research on the diffusion of innovation showed
that the age of health care professionals can affect the
degree of acceptance of technological innovations in the
health care field.?® The wide age range of respondents to
our study is therefore promising because it could poten-
tially indicate a widespread interest among periodontists.
This consideration was also supported by the fact that not
only periodontists with a high percentage of their pro-
fessional activities dedicated to bone grafting responded,
but that periodontists with no bone grafting or very low
percentages of bone grafting activities participated in this
survey.

Given that stem cell-based therapies have been suc-
cessfully adopted by other health care providers such as
orthopedic surgeons and endocrinologists,?”*" it was sur-
prising that only about a third of periodontists had heard
about this approach before. However, the fact that the
absolute majority were interested in learning more about
it through in-person and online CE courses as well as with
the help of manuals was encouraging. The high interest
for in-person education could stem from using advanced
grafting techniques and thus looking for hands-on and in-
person training that would support the use of this approach
in their professional lives.

Even more interesting is the finding that the longer peri-
odontists had practiced, the more they wanted to attend
in-person CE courses. Stem cell-based bone grafting was
clearly not just of interest to more previously graduated
periodontists but was of interest to periodontists across
the life/career span. Not surprising was the finding that
periodontists with higher percentages of bone grafting pro-
cedures in their practices were more interested in learning
about this topic.

Despite the finding that only about a third of the
respondents had heard about stem cell-based bone graft-
ing before, the attitudes toward this new approach were
quite positive and provided clear guidance for future
research needed to satisfy the great interest in this area.
The majority of periodontists considered it important to
have empirical evidence that this approach results in accel-
erated wound healing, better bone quality, and in more
bone volume compared to the traditional approach. These
attitudes underscore the importance of conducting clinical
research that evaluates efficacy in the context of periodon-
tal and bone tissue regeneration. As an example, there is
recent evidence of engineered periodontal scaffolds offer-
ing the capacity to position amorphous cell sheets precisely
within the periodontal ligament space. These scaffolds uti-
lize porous structures to support and secure the material
next to the root surface, effectively filling the periodontal
defect. This is an innovative stem cell-based approach that

holds great promise for the regeneration of periodontal
tissues in periodontal defects.>'3*

It is also important to note that the absolute majority of
the respondents indicated that they considered this new
approach as promising and that they would prefer this
new approach to the traditional approach. This finding is
consistent with research concerning the potential of using
stem cells both in plastic surgery as well as in orthopedic
surgery.>%

The majority also responded that using this approach
would benefit their practice and that patients would prefer
this approach to the traditional approach. Overall, peri-
odontists’ attitudes towards stem cell-based therapy were
quite positive. These positive attitudes might explain why
the majority responded that they were likely/very likely to
adopt this approach in the future.

The responses to the open-ended question concerning
what the respondents would like to know about this new
approach are noteworthy because they show a combina-
tion of interest in empirical evidence for the superiority
of this approach, in information about the clinical pro-
cedures and logistics, as well as about practice-related
considerations. They wanted to know about the results of
well-designed clinical trials and studies that demonstrate
the effectiveness and benefits of this approach compared
to traditional methods. This interest in solid empirical
evidence was also found in studies with physicians.*®

Additionally, periodontists also indicated that they con-
sidered practice-related considerations when contemplat-
ing stem cell-based therapy.***? For example, the cost of
the procedure was referenced as being an important con-
sideration for adoption of stem cell-assisted bone grafting.
This fact might be related to a lack of information con-
cerning the cost of the procedure. This consideration was
supported by the very wide range of answers to the ques-
tions concerning the highest acceptable cost for procuring
stem cells, which ranged from $50 to $5000. While this
large range of responses might be due to misunderstand-
ing the question, it can also be considered as a sign that
information concerning the cost of the procedure needs to
be provided. In this context, it might be helpful to consider
that the cost of stem cell therapy in medical settings ranges
widely to over $100,000.** This cost would be exorbitant
for stem cell therapies for alveolar bone regeneration but
based upon our past clinical trials,?*! cost estimates for
such treatment in dental applications are between $5000
and $10,000. Further strategies to make the procedure
more cost effective will be important for ultimate clinical
adoption.

Overall, the results of this survey were promising for
the future adoption of stem cell-supported bone grafting
in periodontal offices. It showed that there is a need for
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future research and especially for educational interven-
tions aimed at not only educating future periodontists in
residency programs but also practicing periodontists in
continuing education courses about this new approach.

This study had two limitations. The first limitation was
that additional provider background characteristics such
as sex, or practice characteristics such as patients’ socioe-
conomic backgrounds, should have been included in this
survey. However, given that this survey was the first ques-
tionnaire of its kind exploring the topic, it was important
to be succinct to improve the response rate. A second limi-
tation was that at the time this survey was developed, there
was a lack of research concerning which information peri-
odontists would want or need. This lack of prior research
resulted in adding open-ended questions. Based on the
answers to these open-ended questions, future research
can now more precisely ask targeted closed-ended ques-
tions that will increase understanding of how to assure
optimal translation of the empirical evidence into clinical
practice.

5 | CONCLUSIONS

Based on these findings, it can be concluded that the major-
ity of periodontists are not familiar with the potential of
stem cell-supported bone grafting for their own clinical
practice. However, once introduced to the topic, they are
motivated to gain access to more education and informa-
tion about this content area and have exceptionally positive
attitudes towards potentially adopting this new approach.
The majority are likely/very likely to adopt this approach
in the future. They would like to know more about (1)
the empirical evidence showing that this new approach
is superior to the traditional approaches, (2) the clini-
cal and logistic considerations when implementing this
technique, and (3) the practice characteristics-related con-
siderations including the costs for patients and benefits for
their practice.
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