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Periodontal Regeneration

Educational Objectives

Following this unit of instruction, the practitioner should be able to:

1. Describe the clinical and biological goals of periodontal regeneration.

2. Recognize the clinical and radiographic features of periodontal defects that are favorable

for successful periodontal regeneration.

3. Gain a familiarity with current treatment approaches for achieving periodontal

regeneration.

4. Understand treatment outcomes based on recent evidence-based systematic reviews.

5. Identify conditions and factors that may adversely impact treatment outcome.

Introduction

Inflammatory periodontal disease can lead to destruction
of the supporting structures of the teeth, including
bone and connective tissue attachment, culminating in
disfigurement, dysfunction, and tooth loss. Conventional
surgical approaches, such as open flap debridement,
provide critical access to evaluate and detoxify root
surfaces as well as establish improved periodontal form
and architecture. These surgical techniques, however,
offer only limited potential in restoring or reconstituting the
destroyed tissues.!

Figure 1

8\ §
Histological evidence of periodontal regeneration
(new bone, cementum, and periodontal ligament)
following bone grafting with demineralized bone matrix.
Note the reference notches placed in the root to mark the
pre-treatment apical extent of calculus and height of the
alveolar crest.

Courtesy of Dr. Gerald Bowers, Pasadena MID

This guide contains information that allows the dentist to
describe the clinical and biological goals of periodontal
regeneration. Clinical considerations are reviewed that
help the practitioner identify the types of periodontal
defects amenable to successful regeneration. An overview
of current regenerative therapies is provided as well as
a discussion of treatment expectations based on recent
systemic reviews. Finally, consideration is given to
the conditions and patient-related factors that that may
negatively impact treatment outcome. Recognition of
these latter factors is important for patient education and
treatment planning.

Periodontal Regeneration:
Clinical and Biological Goals
Conventional surgical approaches, such as open flap
debridement, heal primarily through repair, characterized
principally by the formation of a long junctional epithelial
attachment to the previously diseased root surface. Long
junctional epithelium can be produced rapidly during
wound healing due to high proliferative activity of epithelial
cells.? Limited evidence of formation of other component
tissues, such as bone, is found following surgery.

Regenerative therapies are designed to support
regeneration of the attachment apparatus; namely, the
formation of new bone, cementum, and periodontal
ligament. The biological goal of periodontal regeneration,
therefore, is restoration of the lost periodontium. Repair is
healing of the periodontal attachment apparatus by tissue,
such as junctional epithelium, that does not fully restore
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architecture and function. Currently, conclusive
evidence of periodontal regeneration can only be
provided through histological evaluation of treated
intra-osseous defects using unambiguous reference
points (Figure 1). Emerging advances in imaging
technology, however, may offer the potential for non-
invasive three-dimensional evaluation of regenerative
outcomes. Clinical outcome parameters consistent
with successful regenerative therapy include reduced
probing depth, increased clinical attachment level,
and radiographic evidence of bone fill.

Periodontal Defects and
Regenerative Success

Chronic inflammation can result in destructive
changes in the component hard and soft tissues of
the periodontium, culminating in loss of supporting
alveolar bone and periodontal attachment. Resulting
gingival pocket formation can be characterized as
suprabony (supracrestal), where the base of the
pocket is coronal to crestal bone, or intrabony
(subcrestal), where the base of the pocket is apical
to crestal bone. Suprabony pockets are typically
associated with a horizontal pattern of alveolar bone
loss that is not amenable to periodontal regeneration
with available regenerative therapies. Intrabony
pockets, in contrast, are associated with vertical or
angular bony defects that are often amenable to
periodontal regeneration.

Figure 2

Schematic illustration of intraosseous defects
classified according to the number of bony walls
present. (A) 3-wall defect; (B) 2-wall defect;
(C) combination defect; (D) 1-wall defect.
One-wall defects typically do not respond well to
current regenerative therapies.

Intrabony Defects
Intrabony defects are commonly described by the

number of bony walls (1, 2, or 3 walls) and depth of
the defect (measured from the crestal height of bone
to the base of the defect) (Figure 2). Periodontal
probing and transgingival bone ‘sounding’ can
provide important diagnostic information to  aid
the appropriate selection of regenerative therapy
for intrabony defects.> Radiographs also provide
a valuable tool for selecting defects suitable for
regenerative therapy by aiding the estimation of
interproximal bone loss; however, radiographic
measures generally underestimate bone loss.*

Furcation Defects

Loss of periodontal ligament and bone exposing
the furcation region of multi-rooted teeth can
severely limit plaque control and compromise the
tooth prognosis. Therefore, the goal of regenerative
treatment is closure of the furcation entrance with
hard and soft tissue to improve tooth prognosis and
retention.  Furcation invasion is most commonly
classified according to the degree of horizontal
extension within the furcation. For example, furcation
invasion is often classified as Class | (incipient loss
of bone limited to the furcation flute that does not
extend horizontally within the furcation); Class Il
(variable bone loss that does not extend completely
through the furcation; and Class Il (bone loss
extending completely through the furcation).3

Furcation defects are associated with an increased
risk of progressive loss of connective tissue

attachment, alveolar bone resorption, and tooth
mortality. Although early or incipient Class | furcation
defects are generally considered maintainable by
nonsurgical therapy and effective plaque control,
more advanced furcation defects (Class Il and l)
usually require surgical management for effective
inflammatory disease control and retention.> Surgery
permits access for root debridement, detoxification,
and odontoplasty to promote periodontal
regeneration. The primary clinical objective in the
regenerative treatment of Class Il furcation defects
is closure of the furcation entrance to the oral
environment. Class Il furcation defects are generally
not amenable to successful regenerative therapy
and are usually treated with surgical debridement
or resection.

Gingival Recession Defects

Gingival recession is most commonly a result of
chronic inflammation secondary to injury - physical,
bacterial, or both. Exposure of the root surface
increases the risk of esthetic concerns, root sensitivity,
and caries. The most widely used classification
system of marginal gingival recession is based on
defect characteristics which are correlated with
treatment prognosis; namely, the potential to achieve
complete root coverage with surgical therapy.® The
Miller classification system, Class | -1V, is based on
the level of the marginal tissue recession in relation
to the mucogingival junction, relative tooth position
in the arch, and the integrity of the interdental bone
and soft tissue morphology. (Table 1)

Table 1
Miller’s Classification of Marginal Tissue Recession®
Classification Criteria
Class | Marginal tissue recession that does not extend to the mucogingival junction
Marginal tissue recession that extends to or beyond the mucogingival
Class Il L . .
junction, with no periodontal attachment loss
Marginal tissue recession that extends to or beyond the mucogingival
Class lll junction, with periodontal attachment loss in the interdental area or
malpositioning of teeth
Marginal tissue recession that extends to or beyond the mucogingival junction,
Class IV with severe bone or soft-tissue loss in the interdental area and/or severe
malpositioning of teeth
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CurrentRegenerative Therapies

Contemporary therapeutic approaches to
periodontal regeneration include bone replacement
grafts, guided tissue regeneration (GTR) barriers,
protein and peptide-based products (biological
mediators), and gingival graft materials.°
These regenerative therapies have been used
in combination and in conjunction with agents to
modify and promote wound healing.

Bone Grafting Materials

Bone replacement grafts are widely used in the
correction of periodontal osseous defects. Bone
replacement grafts serve as osteoconductive
scaffolds that promote space maintenance, clot
stabilization, and cell migration (Figure 3). A
wide range of graft materials, including autografts
(self-derived), allografts (human-derived), xenografts

(animal-derived), and alloplasts (synthetic), have been
used in periodontal regeneration.” Commercially
marketed bone grafting materials are regulated
by the Food and Drug Administration (FDA) under
statutes published in Code of Federal Regulations
(Federal Register, Title 21). Human tissue intended
for transplantation also comes under the regulatory
control of this agency. The FDA requires that facilities
engaged in procuring and processing human tissues
for transplantation ensure that specified minimum
medical screening and infectious disease testing
has been performed and that records document
screening and testing for each human tissue. The
American Association of Tissue Banks (AATB) also
sets standards, inspects facilities, and accredits
tissue banks in North America. Tissue banks
accredited by the AATB undergo examination for
compliance with all aspects of the Association’s

standards and policies, including record-keeping,
quality control, quality assurance, donor screening,
testing and suitability determinations. There are no
reports of disease transmission during the more
than 30-year history of use of freeze-dried bone
allografts in periodontal therapy, as posted by the
U.S. Department of Health and Human Services,
Centers for Disease Control and Prevention."

Historically, the ‘gold standard’ for bone grafting
in orthopedics and periodontics has been
autogenous bone/bone marrow harvested from
the iliac crest. Bone marrow is rich in stem cells
and progenitor cells that have the potential to
form bone (osteogenic) when transplanted into
an osseous defect. A 1 cc graft of iliac crest
marrow from an adult yields approximately 1,000
to 1,500 mesenchymal stem cells, which are

Figure 3

F

on the distal aspect of the tooth.

(a) Mandibular left first molar presents with periodontal pocketing on the direct
distal. Patient is a nonsmoker and demonstrates excellent oral hygiene.

(b) Preoperative radiograph reveals evidence of an advanced intrabony defect

(c) Elevation of facial and lingual flaps using sulcular incisions, preserving the
papilla, reveals a 3-wall intrabony defect on the distal of the first molar.
Rotary instrumentation using a multifluted surgical length bur was used to plane the root surface to the depth of the defect.

(d) Following debridement and root planing, the defect measures 5 mm from base to the alveolar crest. Small perforations are made to decorticate the bony walls of the
defect, which increase bleeding, and citric acid (pH 1.0) is applied topically to decontaminate and condition the root surface.

(e) Demineralized freeze-dried bone allograft is placed with light incremental pressure until the bone graft slightly overfills the defect.
(f) Primary closure of the flaps is achieved using monofilament sutures.

(g) Clinical presentation of the surgical site 3 years following bone grafting surgery.
(h) Postoperative radiograph suggests nearly complete resolution of the intrabony defect, consistent with successful periodontal regeneration.
(i) Clinical presentation of the surgical site approximately 13 years following bone grafting surgery. Probing depths remain 3 mm or less.

(j) Postoperative radiograph demonstrates the stability of the site 13 years following bone grafting.

Courtesy of Dr Paul S. Rosen, Yardley PA
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capable of differentiating into osteoblasts and other
cell types required for periodontal regeneration.”?
Nevertheless, multiple clinical considerations,
such as donor site morbidity, have limited the
use of autogenous grafts. Numerous particulate
bone grafting materials are commercially
available, such as allogeneic bone, xenogeneic
bone, calcium phosphate ceramics, bioactive
glass, coralline calcium carbonate, among others.
Currently, bone allografts are the most widely
used grafting materials in periodontal regeneration
in the United States. Demineralized freeze-dried
bone allograft (DFDBA), or demineralized bone
matrix, is allogeneic bone that has undergone
extensive decalcification and mineral removal.
DFDBA exhibits the capacity to induce bone
formation (osteoinductive) in  nonorthotopic
sites, such as muscle, presumably due to the
exposure of bone morphogenetic proteins.”
DFDBA has been shown on a histologic level to
support periodontal regeneration in humans.'

Bone grafts function as structural scaffolds and
matrices for attachment and proliferation of
anchorage-dependent osteogenic cells at the
recipient site. A primary determinant of regenerative
capacity is the mobilization of pluripotent
mesenchymal stem cells, which have the capacity
to differentiate into a variety of cell types, including
osteoblasts and periodontal ligament fibroblasts,
depending on the recipient site and the type of signals
available.' Recent advances in tissue banking make
it possible to preserve mesenchymal stem cells
and osteoporogenitor cells as part of an allogenic
cellular bone matrix. Allogeneic bone grafts that
have undergone selective depletion of immunogenic
cells while preserving mesenchymal stem and
osteoprogenitor cells may offer the potential to
achieve more predictable and robust regenerative
outcomes, while minimizing risk of allogeneic
rejection.” Current technologies allow for the
selective retention of high numbers of mesenchymal
stem and osteoprogenitor cells. Osteocel® (Ace
Surgical Supply, Inc., Brockton, MA), for example,
is a cryropreserved cellular bone matrix allograft
that is processed to contain @ minimum of 50,000
cells/cc with a cell viability of 70% or greater of the
enzymatically released cells.’® The bone matrix is
stored on dry ice or at -80°C and must be thawed
prior to clinical application (Figure 4).

The success of regenerative therapy is influenced
by multiple factors related to the patient, periodontal
defect, and surgical management.’® With the
exception of autogenous bone/bone marrow grafts,
allogeneic cellular bone matrix, and allogeneic
demineralized bone matrix, most bone replacement
grafts are considered passive scaffolds providing
space maintenance and a framework for cellular
migration and tissue formation. Recent attention
has focused on the potential for protein and
peptide-based products (biological mediators) to
improve wound healing and enhance the clinical
benefits of bone replacement grafts. There are
two commercially available dental bone grafts with
biologic components - PepGen P-15™ (Dentsply
Friadent, Mannheim, Germany) and GEM 21S™
(Osteohealth/Luitpold ~ Pharmaceuticals, Inc.,
Shirley, NY). PepGen P-15™ is bovine-derived
hydroxylapatite (anorganic bone) that contains a
short polypeptide chain of 15 amino acids, which is
a biomimetic cell binding region of type | collagen.
GEM 21S® is a completely synthetic grafting
system composed of a purified recombinant human
platelet-derived growth factor-BB (rhPDGF-BB) and
R-tricalcium phosphate (B-TCP) scaffold. GEM 21S®
is the first dental bone grafting material approved
by the FDA with a recombinant growth factor. GEM
21S® contains over 1000 times the concentration of
platelet-derived growth factor obtainable in current
platelet rich plasma preparations.

Unlike the particulate bone grafts, Emdogain®
(Straumann USA LLC, Andover, MA) is an enamel-
matrix derivative comprised of porcine proteins
(amelogenins) delivered in a resorbable material
(propylene glycol alginate). Emdogain® is classified
by US. FDA as a device (biological material,
dental) and regulated as a bone grafting material.
It is approved for the topical application to root
surfaces as an adjunct to surgery. The combination
of enamel-matrix derivative and bone grafts may
result in additional clinical improvements compared
with those obtained with enamel-matrix derivative
alone.?

Finally, bone grafts can be combined with growth
factors obtained from the serum of a patient. Platelet-
rich preparations (PRP), such as platelet-rich plasma
and platelet-rich fibrin, collected from centrifugation
of serum, provides a source of highly concentrated
autogenous platelets containing growth factors, such

as platelet-derived growth factor and transforming
growth factor-B, which are critical for normal
healing.?" When admixed with a bone graft, PRP
facilitate graft placement and containment and may
provide beneficial effects in the treatment of intra-
bony defects.?2% (Figure 5)

Figure 4

Cellular bone matrix allograft contains mesenchy-
mal stem cells capable of differentiating into cells,
such as osteoblasts, necessary for periodontal
regeneration. Blood from the surgical field is visible
on the instrument (not the bone matrix).

Figure 5

(a) Platelet-rich plasma provides a source of
autogenous growth factors, which can be admixed
with the bone graft. (b) Adhesive properties of
platelet-rich plasma can facilitate graft placement
and containment.

Courtesy of Dr. James Kassolis, Baltimore MD
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Guided Tissue Regeneration
Guided tissue regeneration (GTR) is a surgical

procedure in which a barrier material in the form of
semi-permeable membrane is interposed between
the mucoperiosteal flap and the bone and tooth
surfaces during surgery. Barrier membranes are
designed to be biocompatible, cell occlusive, space
making, and allow for tissue integration. By impeding
epithelial and gingival cell migration onto the root
surface and into the intra-osseous defect, barrier
membranes promote the selective re-colonization
of the periodontal defect with cells supporting the
formation of new bone, cementum, and periodontal
ligament. Historically, the synthetic membrane,
expanded-polytetrafluoroethylene (ePTFE), served
as the ‘gold standard’ in GTR therapy; however,
ePTFE membranes require a second surgical
procedure for removal. Currently, the most widely
used barrier membranes are made from collagens
or synthetic polymers, which undergo degradation
and, therefore, do not require a second surgical
procedure for removal.

Lasers

Clinical research continues to advance the
incorporation of lasers into periodontal practice,
including applications for regenerative therapy.
As part of the minimally invasive laser-assisted
new attachment procedure (LANAP®; Millennium
Dental Technologies, Inc., Cerritos, CA) protocol,
a neodymium:yttrium-aluminum-garnet (Nd:YAG)
laser is used to selectively remove pocket
epithelium, reduce pathogenic bacteria, and
stimulate hemostasis. Clinical studies document
that the LANAP® protocol achieves favorable
improvements in clinical parameters, including
reductions in probing depth and gains in clinical
attachment level.? Two case-series publications
provide histologic evidence that the LANAP®
protocol can induce periodontal regeneration,
including new bone, cementum, and periodontal
ligament.?5% Future controlled interventional trials
will help provide important information on the
comparative effectiveness and predictability of
regenerative outcomes.

Gingival Grafting Materials
The surgical management of exposed roots always

involves mobilization of a flap as part of the
root coverage procedure. In most instances, the

pedicle or coronally positioned flap is combined
with an autogenous subepithelial connective tissue
graft, allogeneic acellular dermal matrix, or GTR
barrier membrane. A major advantage of the
acellular dermal matrix is the ability to treat multiple
recession defects in the same surgical procedure,
which may not be practical or possible using
autogenous grafts.?

Case Selection

In general, early or shallow intrabony lesions
(defects of 3 mm or less) and class | (incipient)
furcation defects can be effectively managed using
nonsurgical or non-regenerative surgical therapies.
Early intrabony defects are thought to have less
potential for regeneration due, in part, to a limited
potential for space maintenance and concomitant
crestal bone resorption during healing.?? Given
adequate surgical access, the most predictable
regenerative outcomes are typically achieved in
3-wall or combined 2- and 3-wall defects as well as
class Il furcation defects with proximal bone height
at or above the level of the furcation entrance. With
respect to predictable regenerative treatment of
recession defects, root coverage is possible when
there is no periodontal attachment loss (bone or
soft tissue) in the interdental area, as in Class | or
Class Il recession defects. In contrast, advanced
1-wall intrabony defects, class Il furcation defects
(‘through-and-through’), and recession defects with
interproximal bone loss are currently poor candidates
for periodontal regeneration (Figure 6).

The decision to extract teeth with a questionable
prognosis (e.g., 50% or greater bone loss or class
Il furcation defects) must be based on factors, such
as patient compliance, that impact the potential
to achieve periodontal stability and contribute to
the overall prosthetic rehabilitation. Similarly, the
decision to retain teeth with progressive periodontal
destruction must be carefully considered in relation
to the potentialimpact of alveolar bone loss on future
implant-supported prosthetic care (Figure 7).
Strategic extractions have been advocated for
a variety of reasons - creating a more hygienic
environment, improving the periodontal prognosis
of adjacent teeth, and enhancing the overall
prosthetic treatment plan.2*3 Given the overall
success rate of endosseous dental implants, the
clinical parameters guiding the use of strategic

Figure 6

(a) Teeth with advanced intraosseous defects

or (b) extensive furcation involvement respond
poorly to regenerative therapy and can result in
residual deformities in the alveolar ridge following
extraction. (¢) Teeth with marginal tissue reces-
sion and interproximal attachment loss are typi-
cally poor candidates for complete root coverage.

extractions must now include consideration for
preservation of alveolar bone for implant-supported
prosthetic care.®-3

Treatment Outcomes:
Expectations based on
Evidence-based Reviews

Root Surface Biomodification

The topical application of chemical agents to modify
the root surface is among one of the earliest reported
clinical approaches to prepare root surfaces for
optimal attachment of periodontal tissues and
regeneration.® Clinical application of root surface

www.metdental.com
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Figure 7

(a) Radiograph of maxillary left first and second
molars with advanced periodontitis and hopeless
prognosis. (b) Radiographs at time of extrac-

tion; and (c) 2-month post-healing illustrate the
extensive alveolar bone destruction and remodel-
ing that can result secondary to severe periodontal
destruction. A ridge preservation procedure, such
as a bone graft, can be used at the time of surgery
to minimize the residual alveolar bone defect. In
this case, (d) a sinus augmentation procedure
was performed prior to dental implant placement
and restoration.

Courtesy of Dr. Arnold Sindler, Baltimore MD

modification emerged in response to evidence
of cementogenesis and new connective tissue
attachment following citric acid demineralization.*®
A number of agents, such as citric acid, tetracycline,
and ethylene diamine tetraacetic acid (EDTA),
have been shown to result in surface alterations,
including demineralization, detoxification, and
exposure of collagen fibers (i.e., biomodification).
A systematic review, however, concluded that the
application of chemical root modifiers does not
improve reductions in probing depth or gains
in clinical attachment level following periodontal
surgery.” Nevertheless, many clinicians routinely
apply such agents in an attempt to promote true
regeneration, because similar improvements in
clinical attachment level can occur due to epithelial
attachment, connective adhesion, or both.

Intrabony Defects
Systematic reviews of randomized controlled

trials provide compelling evidence that bone
grafting materials and GTR support demonstrable
improvements in clinical parameters, including
probing depth, clinical attachment level, and defect
fill, when compared to open flap debridement
alone in intrabony defects.!%-40 Literature-based
estimates of bone fill range from 2.3 to 3.0 mm or
60% of the defect following grafting of intrabony
defects.*! Particulate bone grafting materials also
appear to reduce crestal bone loss, whereas
barrier materials may increase recession of the
gingival margin."3 The efficacy and safety of
PepGen P-15®, Emdogain®, and GEM 21S® in the
treatment of intrabony defects has been established
in controlled clinical trials.*%424¢ Histologic evidence
of periodontal regeneration in intra-osseous
defects has been reported most extensively for
autogenous bone and DFDBA, although case
reports provide ‘proof-of-principle’ of regeneration
for other bone grafting materials, such as PepGen
P-15® and Emdogain®. In contrast, despite gains
in clinical attachment level, open flap debridement
and alloplastic grafts support primarily periodontal
repair, which is characterized by development of a
long junctional epithelium.

Furcation Defects

Systematic reviews provide strong evidence that
Class |l furcations respond most favorably and
predictably to a combinatorial approach using

GTR and a bone grafting material.® Using this
combination therapy, Bowers and coworkers
achieved the highest rate of complete furcation
closure in mandibular molar Class Il facial defects
with horizontal probing depths of 5 mm or less
and interproximal bone at or above the level of
the furcation entrance.”” In general, the more
advanced the furcation defect, the less favorable
the prognosis for complete periodontal regeneration
and furcation closure. Early treatment of furcation
defects, therefore, is critical for improving the
overall prognosis.

Gingival Recession Defects
Complete root coverage can be anticipated in

Miller Class | and Il recession defects, where there
is no periodontal loss in the interdental area and
the tooth is well-aligned in the arch.® Although
successful root coverage is possible using different
treatment strategies, the autogenous subepithelial
connective tissue graft, when combined with a
coronally advanced flap, is generally considered the
benchmark therapy for comparing the effectiveness
of other root coverage procedures. The subepithelial
connective tissue graft combined with a coronally
positioned flap appears to provide superior and
more predictable root coverage than GTR using
a bioabsorbable barrier;*34° the connective tissue
graft may also provide greater long-term stability.>
Stable, clinically effective long-term (5 - 10 year)
outcomes have been reported following treatment
of Miller Class | and Il recession defects with a
modified coronally advance flap,*" a subepithelial
connective tissue graft combined with coronally
advanced flap,%2 and enamel matrix derivative
combined with a coronally advanced flap.> The
comparative long-term effectiveness of acellular
dermal matrix combined with coronally advanced
flap procedures requires further clarification.%3:5
Root coverage procedures, in general, may
not exhibit the same long-term stability when
compared to the subepithelial connective tissue
graft.%® Certain habits, such as tooth brushing,
appear to adversely affect the long-term stability of
clinical root coverage.®®

The potential for the regeneration of the periodontium
in gingival recession defects has been shown with
a protein-based therapy (fhPDGF-BB + R-TCP +
collagen wound-healing dressing in combination

www.metdental.com

Page 6



Quality Resource Guide — Periodontal Regeneration 3rd Edition

with a coronally advanced flap).®® However, human
histological studies have shown that healing at
the gingiva-root interface following pedicle flaps
or free soft tissue grafts generally involves a
long junctional epithelium with limited and variable
amounts of new connective tissue attachment or
bone regeneration.” Although clinically successful,
current therapeutic approaches to the treatment of
recession defects are achieved primarily by repair
rather than regeneration.

Factors Impacting Treatment
Outcome

The predictability of periodontal regeneration
appears to be influenced by multiple factors related
to the patient, defect morphology, and surgical
management,”*® which contribute to variability
in clinical outcomes following regenerative
therapy.® Patient compliance with oral hygiene
procedures and frequent periodontal maintenance
are critical for optimal regenerative outcome and
maintenance of long-term therapeutic success
following regenerative therapy. Smoking adversely
affects all regenerative outcome parameters and
increases the risk for periodontal breakdown
following treatment.*®  Surgical access is also
a major determinant of whether intraosseous
lesions, such as proximal furcation defects, can
be successfully treated with regenerative therapy.
Systemic antibiotics appear to provide a consistent
but modest benefit in clinical attachment level
gains following periodontal surgery;® therefore,
the selective use of antibiotics should be guided
primarily by a clinician’s assessment of need
based on a patient's dental and physical status.®'
Microbiologic identification and antibiotic sensitivity
testing are generally limited to cases of aggressive
or refractory periodontitis. Longitudinal studies
document the stability of clinical outcomes achieved
with regenerative therapy, although insufficient
evidence is available to meaningfully compare the
long-term stability of gains in periodontal support
and tooth survival following various regenerative
treatment approaches.?
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POST-TEST

Internet Users: This page is intended to assist you in fast and accurate testing when completing the “Online Exam.”
We suggest reviewing the questions and then circling your answers on this page prior to completing the online exam.

(1.0 CE Credit Contact Hour) Please circle the correct answer. 70% equals passing grade.

1. Statement 1: Freeze-dried bone allografts are 6. A graft material that is described as being of bovine

considered safe by the CDC.

Statement 2: They are the most commonly used bone
graft material.

a. The first statement is true; the second statement is false.

b. The first statement is false; the second statement is true.

¢. Both statements are true.

d. Both statements are false.

. GEM-21S® contains which of the following
recombinant human growth factor?

a. fibroblast growth factor (FGF)

b. platelet derived growth factor (PDGF-BB)

c. epithelial growth factor (EGF)

d. periodontal ligament activating factor (PL-AF)

. Histologic evidence of periodontal regeneration is
strongest following the clinical application of the _
laser.

a. CO,

b. ErYAG

c. Nd:YAG

d. Diode

. In guided tissue regeneration (GTR), a barrier
membrane is used to exclude which of the following
cells from the root surface)

a. osteoblasts

b. epithelial cells

c. periodontal ligament fibroblasts

d. endothelial cell

. Bone morphogenetic proteins are found in this
osteoinductive graft material:

a. bioactive glass

b. demineralized freeze dried bone allograft (DFDBA)

c. Emdogain®

d. GEM-21S®

origin can be classified as a(an)____.
a. alloplast

b. autograft

c. allograft

d. xenograft

7. The formation of long junctional epithelium following

periodontal flap surgery represents _
a.. regeneration

b. reattachment
c. repair

d. reconnection

8. What is the main difference between a Class Il and

Class lll recession defect?

a. Position of the apical base of the recession defect relative to the
mucogingival junction.

b. Probing depth is greater in a Class III.

c. Recession width is greater in a Class Il.

d. Interproximal bone and soft tissue height is present in Class |l
defects.

9. Which of the following is a major advantage of the

acellular dermal matrix in treating gingival recession
defects?

a. Reduces need for mobilization of a gingival flap

b. Considered the gold standard for root coverage

c. Permits treatment of multiple defects in one surgical procedure

d. Predictably results in true periodontal regeneration

10. Which of the following furcation defects is most

likely to regenerate using a barrier membrane (GTR)
combined with a bone graft material?

a. Class|

b. Class I

c. Class llI

d. Class IV
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