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Abstract

Introduction: The purpose of this study was to deter-
mine factors and clinical situations that influence an
endodontist’s decision to use guided tissue regeneration
(GTR) techniques during endodontic root-end surgery.
Methods: An invitation to participate in a web-based
survey was e-mailed to 3,750 members of the American
Association of Endodontists. Data were collected from
1,129 participants, representing a 30.1% completion
rate. The number of questions varied from 3 to 11
depending on individual responses. Results: 40.7% of
respondents who perform root-end surgeries also use
GTR techniques. The clinical situation in which GTR
techniques are used most often is for transosseous
lesions. Barrier membranes and bone replacement grafts
are each used by more than 85% of respondents using
GTR techniques. Insufficient training and insufficient
evidence in support of its use were selected as the
predominant reasons for not using GTR techniques at
42.4% and 32%, respectively. Conclusions: Although
over 40% of respondents are currently using GTR tech-
niques in conjunction with their root-end surgeries,
a majority of those who do not use GTR indicated they
would consider using these techniques with better
evidence and available training. (J Endod 2011;37:
1495–1498)
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Endodontic surgery involves the removal of cortical bone to gain access to the peri-
apical area and subsequent primary closure of the surgical site with healthy soft

tissue. The healing defect can either regain its original function through regeneration
or regain health through repair (1). The determination of which healing process occurs
is dependent on which cells proliferate the wound (2).

One criterion used to assess healing after surgery is the radiographic resolution of
the osseous defect. If no decrease is noticed in relation to lesion size, further treatment
may be initiated to include additional endodontic surgery or extraction. A periapical
scar is one form of healing that can occur after surgery. Andreasen and Rud (3) attrib-
uted this to connective tissue ingrowth during healing. Although not pathologic, the
radiolucent nature of the entrapped tissue may be misdiagnosed as disease and prompt
unnecessary treatment. True regeneration requires mesenchymal cells native to the
area, a matrix to permit accumulation of stem cells, and cellular signals to initiate differ-
entiation of these cells.

Guided tissue regeneration (GTR) is a technique that delays apical migration of
gingival epithelium by excluding gingival connective tissue and allowing tissue derived
from the periodontal ligament and alveolar bone to repopulate the space adjacent to the
denuded root surface. The need to guide the regenerative process for purely endodontic
lesions has yet to be definitively established although there are studies to recommend its
use with large (>1 cm) periapical lesions (4) and transosseous lesions (4, 5). There are
circumstances when a periodontal component complicates treatment and the use of
GTR is more widely accepted. These situations include communication of the lesion
with periodontal pockets (6–9) and furcation or root perforation with crestal bone
loss (2, 10).

GTR involves the use of bone replacement grafts, barrier membranes, and/or
cellular modulating factors. Additional time is required to place these materials
exposing the surgical site to the oral environment and dehydrating reflected tissues
for an extended time. Success rates for endodontic surgery have been reported to range
from 72% to 78% (11, 12) and as high as 94% using microsurgical techniques (13).
Given the success of microsurgery, the added costs for materials, and the lack of
persuading evidence, the benefit gained fromGTRwith endodontic surgery is debatable.
The purpose of this study was to determine the factors and clinical situations that influ-
ence an endodontist’s decision to use GTR techniques during endodontic surgery.

Materials and Methods
In August 2010, an invitation for a survey (Table 1) was e-mailed to 3,750

members of the American Association of Endodontists. The e-mail included a link to
the survey created on the QuestionPro website (Survey Analytics, LLC, Seattle, WA).
All respondents were kept anonymous to encourage accurate responses.

The number of questions encountered ranged from 3 to 11. If the participant
answered that he/she did not perform root-end surgeries in question 3, the survey
was ended. Those that continued but answered that they did not use any GTR techniques
in question 5 were branched to 2 final questions inquiring further details. If participants
answered ‘‘yes’’ to question 5, they were prompted to answer questions 6 through 11. All
responses were recorded on the QuestionPro website.

Results
Of the members invited to participate, 1,238 (33%) opened the link to start the

survey. Although 109 members failed to answer all associated questions (8.8%
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Figure 1. Survey question 6.

TABLE 1. GTR Survey

1. What is your age group? 8. Which type of membrane materials do you use? (select all
that apply)A. <35
A. NonresorbableB. 35–45
B. ResorbableC. 46–55
C. I do not use a barrier membraneD. 56–65

9.Which type of bone replacement graftmaterials do you use?
(select all that apply)

E. >65

A. Autogenous
2. How many years has it been since you completed your

residency training?
B. Demineralized freeze-dried bone allograft (DFDBA)A. 0–5
C. Freeze-dried bone allograft (FDBA)B. 6–10
D. XenograftC. 11–15
E. AlloplastD. 16–20
F. I do not use a graft materialE. >20

10. Which type of suture material do you use?3. How many surgeries do you perform each month?
A. Chromic gutA. None
B. Polyglycolid acid (PLGA; Vicryl)B. 1–3
C. SilkC. 4–6
D. Polytetrafluoroethylene (PTFE; Gortex)D. 7–10

11. When do you typically remove sutures?E. >10
A. <5 days4. Do youperformcombinedendodontic-periodontic surgeries?
B. 5–7 daysA. Yes
C. 1–2 weeksB. No
D. >2 weeks

5. Do you use any GTR techniques in conjunction with your
surgeries? 12. Why do you choose not to use GTR techniques?

A. Yes A. Insufficient training
B. No B. Insufficient evidence

6. Which clinical situations do you use GTR techniques? (select
all that apply)

C. Expense

A. Small periapical lesions (<1 cm)

D. Time

B. Large periapical lesions (>1 cm)
E. Other

C. Through-and-through (transosseous) lesions
13. Which factor would most likely encourage your use of GTR

techniques in the future?
D. Furcation or root perforation repairs A. Available CE training

7. Which GTR techniques do you use? (select all that apply) B. Better evidence
A. Barrier membrane C. Reduced expense
B. Bone replacement graft D. Reduced treatment time
C. Cellular modulating factors E. Nothing would encourage my use of GTR
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dropout), data were collected from 1,129 participants, representing
a 30.1% completion rate. The average time to complete the survey
was less than 1 minute.

Most respondents were 35 to 45 years of age (30.3%), 46 to 55
years of age (24.1%), and 56 to 65 years of age (23.1%). About
a quarter were younger than 35 years of age (14.4%) or older than
65 years of age (8.2%). More than half completed residency training
over 20 years ago (33.5%) or less than 5 years ago (23.9%). Those
6 to 10 years of age (16.7%), 11 to 15 years of age (15.4%), and 16
to 20 years of age (10.5%) removed from their residencies comprised
less than half of the participants. There were no correlations with age or
time since specialty training and the use of GTR techniques.

A majority (55.4%) perform 1 to 3 root-end surgeries each
month. Sixteen percent perform 4 to 6, 7% perform 7 to 9, and 7.4%
are completing more than 10 surgeries each month. The remaining
14.1% do not perform root-end surgeries and were not asked further
questions. Of those performing surgery, 38.4% are treating combined
endodontic-periodontic defects, and 40.7% are using GTR techniques.
There was no correlation between the number of surgeries performed
and the use of GTR techniques.

When asked which clinical situations GTR techniques would be
used in, 88.7% selected transosseous lesions, 63.9% furcation or
root perforation repairs, 62.9% periapical lesions larger than 1 cm,
and 10.1% lesions smaller than 1 cm (Fig. 1). Barrier membranes
were the most used technique (88.7%). Resorbable-type membrane
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materials were the most popular, used by 92.5% of respondents,
whereas 7.7% used nonresorbable membranes. Bone replacement
grafts were used almost as often as indicated by 85.6% of the partici-
pants. Demineralized freeze-dried bone allograft was the most popular
graft material used by 67.3% of respondents, freeze-dried bone allo-
grafts were used by 29.9%, alloplast bone grafts were used by 22.2%,
JOE — Volume 37, Number 11, November 2011
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xenografts were used by 15.7%, and autogenous grafts were used by
11.1%. Cellular modulating factors were used by 9.5% of respondents.

For those performing surgery but not using GTR techniques
(59.3%), 2 questions were asked to ascertain the reason. Insufficient
training (42.4%) and insufficient evidence (32%) were the most
common reasons followed by expense (6.2%), time (1.2%), and other
unstated reasons (18.2%). When asked which factors, if any, would
encourage the use of GTR techniques in the future, better evidence
(42.3%) and available continuing education training (35.2%) were
cited most often followed by reduced expense (7.4%) and reduced
treatment time (3.2%). Some participants (11.9%) selected that
nothing would encourage their use of GTR techniques.
Discussion
Regeneration is the biologic means of restoring form and function

of injured or diseased tissue. It has been well documented that certain
requirements must be fulfilled for regeneration to occur, and peri-
odontal tissues are no exception (1). Mesenchymal cells with the ability
to differentiate into specific tissue-forming cells are necessary to repo-
pulate the periradicular area after surgery. These stem cells must be
directed to divide into osteoblastic, cementoblastic, and periodontal
ligament lineages by the appropriate morphogenic factors. Once
signaled, these cells must have a matrix within which to develop and
mature. If this favorable environment can be established, the body
can regenerate lost tissue to its original form (14). The goal of
endodontic surgery should be to remove the microbial etiology of the
periradicular disease and also to establish an environment conducive
to regeneration. This includes the thorough curettage of the osseous
defect and primary closure of the surgical wound.

Melcher (15) noted that oral epithelial progenitor cells have
a greatermigratory rate than those of the periodontal ligament. He attrib-
uted this as the reason for long junctional epithelium formation after
periodontal surgery rather than re-establishment of the periodontal
attachment apparatus. Nyman et al (16) successfully applied guided
techniques using a membrane barrier in the first clinical trials to
show GTR. The clinical practice of guiding the regeneration process
has since becomewell established with periodontal intrabony and furca-
tion defects (17). Trope (18) used varying migratory rates to explain
healing after traumatic dental injuries and reported that the critical
factor in healing of the damaged root surface was the type of cells that
migrate to and repopulate the affected area. Others have extrapolated
this concept to the healing of periapical defects after endodontic root-
end surgery and have applied GTR techniques in an attempt to more
predictably regenerate lost tissues (4, 5, 14).

Limited studies and reviews of literature have been published as-
sessing the use of GTR with endodontic surgeries. Those that have ad-
dressed lesions communicating with the alveolar crest and combined
endodontic-periodontic lesions have shown the most promising and
consistent results (14). Our data indicate that 38.4% of respondents
are treating combined apicomarginal defects and that 63.9% are using
GTR with furcation or root perforation repairs. The evidence for using
GTR with purely endodontic lesions is not as convincing. Conclusions
from these studies are mixed, and our study reflects this as only
40.7% of respondents are using these techniques. However, the effec-
tiveness and significance of GTR in certain clinical situations do appear
to have some credence when considered independently.

The strongest evidence in support of GTR is associated with trans-
osseous lesions, which was the situation when these techniques were
most used by our respondents (88.7%). High-level randomized clinical
trials have found that GTR significantly improves the healing of transoss-
eous lesions when compared with surgery not using GTR (4, 5, 19).
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These lesions are associated more often with scar formation (3), which
may make their healing more amenable to GTR. Taschieri et al (5) eval-
uated the healing of large (>1 cm) lesions and found that GTR was not
useful when at least 1 cortex was intact (5). This is in contrast to Pecora
et al (4) who found that large lesions did benefit frommembrane place-
ment. Despite contrasting evidence, 62.9% of our respondents indi-
cated using GTR techniques with large lesions.

Techniques include barrier membranes, bone graft materials, and
morphogenic factors. Tobon et al (2) clinically compared the use of
a barrier membrane alone and a barrier membrane in conjunction
with a bone graft. They found that healing with barrier alone was better
than the control but not as good as the combination of a graft and
membrane. Similar conclusions weremade by Britain et al (7) in a labo-
ratory study using foxhounds. Our respondents indicated that barrier
membranes are used by 88.7% and bone graft materials by 85.6%,
which is in accord with the literature. Morphogenic signaling factors
are vital in directing the differentiation and growth of the involved cells
(1). The importance of adding modulating factors during treatment
rather than relying on the natural factors local to the area has yet to
be determined. Their use in cats was not shown to improve healing
(20), and only 9.5% of our respondents are currently using them.

Lin et al (14) questioned the efficacy of GTR and stated that these
techniques might even prevent regeneration. They argued that fibro-
blasts derived from the periodontal ligament could proliferate the defect
to form scar tissue because they are not excluded with GTR and that os-
teoprogenitor cells from the periosteum are excluded. More than half
(59.3%) of respondents choose not to use GTR techniques with their
root-end surgeries. A lack of evidence was cited by 32% as the primary
reason, whereas 42.4% do not use GTR because of a lack of training.
This suggests that a significant number of endodontists would use
GTR techniques if they had received the appropriate training.

Regeneration of lost periapical tissues is the ultimate goal of
endodontic treatment. Root-end surgeries are typically in areas with
otherwise healthy tissue. Withmicrosurgical techniques, adequate curet-
tage, and primary closure, healing is very predictable. Results of studies
that evaluated healing using GTR have varied, and this is reflected in the
results of this survey. Further studies should be conducted to determine
which clinical situations would benefit from GTR and which techniques
are most effective.
Acknowledgments
The authors deny any conflicts of interest related to this study.
References
1. Bashutski J, Wang HL. Periodontal and endodontic regeneration. J Endod 2009;35:

321–8.
2. Tobon SI, Arismendi JA, Marin ML, Mesa AL, Valencia JA. Comparison between

a conventional technique and two bone regeneration techniques in periradicular
surgery. Int Endod J 2002;35:635–41.

3. Andreasen JO, Rud J. Modes of healing histologically after endodontic surgery in 70
cases. Int Oral Surg 1972;1:148–60.

4. Pecora G, Kim S, Celletti R, Davarpanah M. The guided tissue regeneration principle
in endodontic surgery: one-year postoperative results of large periapical lesions. Int
Endod J 1995;28:41–6.

5. Taschieri S, Testori T, Azzola F, Del Fabbro M, Valentini P. Guided tissue regener-
ation in endodontic surgery. Rev Stomatol Chir Maxillofac 2008;109:213–7.

6. Oh S, Fouad A, Park SH. Treatment strategy for guided tissue regeneration in
combined endodontic-periodontic lesions: case report and review. J Endod
2009;35:1331–6.

7. Britain SK, von Arx T, Schenk RK, Buser D, Nummikoski P, Cochran DL. The use of
guided tissue regeneration principles in endodontic surgery for induced chronic
periodontic-endodontic lesions: a clinical, radiographic, and histologic evaluation.
J Periodontol 2005;76:450–60.
GTR Survey 1497



Clinical Research

8. Douthitt JC, Gutmann JL, Witherspoon DE. Histologic assessment of healing after the

use of a bioresorbable membrane in the management of buccal bone loss concom-
itant with periradicular surgery. J Endod 2001;27:404–10.

9. Uchin RA. Use of a bioresorbable guided tissue membrane as an adjunct to bony
regeneration in cases requiring endodontic surgical intervention. J Endod 1996;
22:94–6.

10. Rankow HJ, Krasner PR. Endodontic applications of guided tissue regeneration in
endodontic surgery. J Endod 1996;22:34–43.

11. Wang N, Knight K, Dao T, Friedman S. Treatment outcomes in endodontics—the
Toronto study. Phases I and II: apical surgery. J Endod 2004;30:751–61.

12. Torabinejad M, Corr R, Handysides R, Shabahang S. Outcomes of nonsurgical
retreatment and endodontic surgery: a systematic review. J Endod 2009;35:
930–7.

13. Setzer FC, Shah SB, Kohli MR, Karabucak B, Kim S. Outcome of endodontic surgery:
a meta-analysis of the literature—part 1: comparison of traditional root-end surgery
and endodontic microsurgery. J Endod 2010;36:1757–65.
1498 Naylor et al.
14. Lin L, Chen MYH, Ricucci D, Rosenberg PA. Guided tissue regeneration in periapical
surgery. J Endod 2010;36:618–25.

15. Melcher AH. On the repair potential of periodontal tissues. J Periodontol 1976;47:
256–60.

16. Nyman S, Lindhe J, Karring T, Rylander H. New attachment following surgical treat-
ment of human periodontal disease. J Clin Periodontol 1982;9:290–6.

17. Murphy KG, Gunsolley JC. Guided tissue regeneration for the treatment of peri-
odontal intrabony and furcation defects. Ann Periodontol 2003;8:266–302.

18. Trope M. Root resorption due to dental trauma. Endod Topics 2002;18:26–40.
19. Taschieri S, Del Fabbro M, Testori T, Saita M, Weinstein R. Efficacy of guided tissue

regeneration in the management of through-and-through lesions following surgical
endodontics: a preliminary study. Int J Periodontics Restorative Dent 2008;28:
265–71.

20. Maguire H, Torabinejad M, McKendry D, McMillan P, Simon JH. Effects of resorb-
able membrane placement and human osteogenic protein-1 on hard tissue healing
after periradicular surgery in cats. J Endod 1998;24:720–5.
JOE — Volume 37, Number 11, November 2011


	The Use of Guided Tissue Regeneration Techniques among Endodontists: A Web-based Survey
	Materials and Methods
	Results
	Discussion
	Acknowledgments
	References


