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FIGURE 1 Rootcoverage procedure with connective tissue graft + EMD. A) Baseline defect; B) Split-full-split flap elevation; C) After root
conditioning with 24% EDTA, EMD was applied to the root surface; D) CTG sutured over the EMD and the root surfaces; E) Flap closure; F) 1-year
outcomes showing complete root coverage
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FIGURE 2 Clinical and histologic efficacy of EMD in the regeneration of recession defects. A) Test gingival recession defect 8 weeks after
the creation of the recession; B) Histologic marker being placed into root surface at the position of the free gingival margin after root planing and
application of EDTA; C) Full-thickness flap creating recipient bed showing notch at the gingival margin level and relationship to the alveolar bone
crest; D) Insertion of histologic notch into root surface at the level of the alveolar bone crest; E) Application of EMD over root surface; F) Healing at
9 months showing complete root coverage; G) Low-power ground section demonstrating both notches, newly formed bone (NB), and old and new
cementum (OC and NC, respectively); H) Ground section showing new bone (NB) separated from old cementum (OC) by newly-formed periodontal
ligament (PL); I) New bone (NB) covering previously exposed root surface. Root surface is covered by both old (OC) and new cementum (NC); J)
Continuing down the root surface, new bone (NB), periodontal ligament (PL) and cementum (NC) can be seen covering the notch at the original
gingival margin level; K) Section under polarized light showing newly formed periodontal ligament fibers (PL) between newly formed bone (NB)
and old cementum (OC). (Adapted with permission from Journal of Periodontology®*)
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FIGURE 3 Clinical and histologic efficacy of rhPDGF-BB in the regeneration of recession defects. A) Clinical photograph of recession defect
2 months after its surgical creation. Osseous and gingival reference notches were placed at the time of surgical correction of the recession defect; B)
In each case, the osseous crest was placed ~ 3 mm apical to the pre-corrected gingival margin; C) Complete root coverage is maintained 9 months
after correction of the recession defect with thPDGF-BB + f-TCP; D) Nine months after grafting with rhPDGF-BB + f-TCP, micro-CT reveals
coronal bone regeneration superior to the osseous notch; E through G) Ground sections demonstrated robust coronal bone regeneration and newly
formed cementum 9 months after grafting with thPDGF-BB + p-TCP; G) Higher-power ground section revealing regeneration of all tissues of
missing periodontium. (Adapted with permission from Journal of Periodontology'’)
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TABLE 1 Summary of the biologics-based technologies for application in root coverage procedures

Biological agent
Enamel matrix
derivative (EMD)

Recombinant human
platelet-derived
growth factor
(thPDGF-BB)

Platelet-rich fibrin

Fibroblast growth
factor-2

Origin

Porcine fetal tooth

Molecularly cloned
from human
PDGF-B gene

Centrifugation of
the patient’s
own blood
without the
addition of
anticoagulants

Molecularly cloned
from human
FGF-2 gene

Properties
e Stimulating cementogenesis

e Enhancing proliferation,
differentiation and migration of
PDL cells and osteoblasts

o Enhancing blood vessels
formation

e Promoting growth factor
expression

e Promoting bone, cementum and
PDL regeneration

e Enhancing proliferation and
chemotaxis of PDL and alveolar
bone cells

e Releasing of low concentrations
of growth factors (including
PDGF, VEGF, TGF-$1, and
IGF-1)

e Enhancing angiogenic and
osteogenic activity

e Stimulating the proliferation and
migration of PDL cells

Carrier matrix

Can be used alone (gel)
or with an absorbable
collagen sponge

Can be used alone (gel)
or with different
scaffolds (f-TCP,
DFDBA, FDBA)

Has been used alone (as
a membrane) or in
combination with soft
tissue grafts

Can be used alone, with
an absorbable sponge,
a collagen matrix, or
p-TCP

Level of
evidence
(SORT)

Reference(s)

Rasperini et al.,
McGuire et al.,
Sangiorgio

McGuire and
Scheyer, McGuire
et al., Simion
et al.9:10.69

Keceli et al., Kuka
et al 4548

Ishii et al., Cha
et al 668

DFDBA, demineralized freeze dried bone allograft; FDBA, freeze dried bone allograft; SORT, strength-of-recommendation taxonomy; SORT A: consistent, good-quality
patient-oriented evidence; SORT B: inconsistent or limited-quality patient-oriented evidence; SORT C: consensus, disease-oriented evidence, usual practice, expert opinion

or case series for studies of diagnosis, treatment, prevention, or screening.
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