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THE USE OF AN ENAMEL MATRIX PROTEIN
DERIVATIVE (EMDOGAIN®) IN REGENERATIVE
PERIODONTAL THERAPY. WHICH APPLICATIONS ARE
EVIDENCE-BASED? PART III. RESULTS FROM HUMAN
HISTOLOGICAL STUDIES

Stefan-loan Stratul', Darian Rusu', Anton Sculean?

REZUMAT

Scopul terapiei parodontale regenerative este reconstituirea structurilor parodontale pierdute (de exemplu neoformarea de cement radicular, ligament parodontal
si 0s alveolar). Rezultatele cercetdrii fundamentale au ardtat rolul important al derivatilor proteinelor matricii smaltului (EMD) Tn vindecarea plagii parodontale.
Rezultatele histologice ale studiilor pe subiecti animali si umani au aratat cd tratamentul cu EMD promoveaza regenerarea parodontald. Mai mult, studiile clinice
au indicat faptul ca tratamentul cu EMD influenteazd pozitiv vindecarea plagii parodontale la om. Scopul trecerii in revista de fatd este de a prezenta, bazat pe
dovezile existente, indicatiile clinice pentru terapia regenerativd cu EMD.
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ABSTRACT

The goal of regenerative periodontal therapy is the reconstitution of the lost periodontal structures (i.e. the new formation of root cementum, periodontal ligament
and alveolar bone). Results from basic research have pointed to the important role of the enamel matrix protein derivative (EMD) in the periodontal wound
healing. Histological results from animal and human studies have shown that treatment with EMD promotes periodontal regeneration. Moreover, clinical studies
have indicated that treatment with EMD positively influences periodontal wound healing in humans. The goal of the current overview is to present, based on the
existing evidence, the clinical indications for regenerative therapy with EMD.
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Results of the first human-histological biopsy
were published by Heijl in 1997." A recession defect
on a lower incisor was surgically created and treated
with EMD. After a healing period of four months,
the tooth as well as the surrounding soft and hard
tissue was extracted and histologically evaluated. The
histological investigation showed that a new layer of
acellular root cementum covered 73% of the original
defect depth. New alveolar bone has regenerated on
65% of the initial bone height.
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In another study, Yukna and Mellonig treated
with EMD 10 intrabony periodontal defects in eight
patients.” The histological analysis six months after
the treatment has shown in three biopsies a complete
periodontal regeneration (i.e. new formation of
root cementum, periodontal ligament and alveolar
bone), while in three further biopsies, the healing was
characterized by a new connective tissue attachment
(.e. new cementum with inserting collagen fibers).
Four biopsies healed by a long junctional epithelium
and without any signs of periodontal regeneration.

In a comparative clinical and histological
investigation, the healing of intrabony periodontal
defects was evaluated following treatment with
EMD or Guided Tissue Regeneration (GTR) with a
bioabsorbable barrier.” Six months after therapy, the
clinical attachment level (CAL) showed a mean gain of
3.2% 1.2mmin the EMD group and of 3.6 £ 1.7 mmin
the GTR group. The histological analysis showed that
in both groups the healing was mainly characterized

by petiodontal regeneration.” The mean value of new



cementum and periodontal ligament amounted to 2.6
+ 1.0 mm in the EMD group and to 2.1 * 1.0 mm
in the GTR group. The mean value of new alveolar
bone was 0.9 * 1.0 mm in the EMD group and 2.1
+ 1.0 mm in the GTR group. A reparative healing
by a long junctional epithelium occurred only in one
biopsy from the EMD group. The results of the study
have provided evidence that treatment with EMD
promotes periodontal regeneration in humans and
may lead to comparable clinical and histological results
than the GTR therapy. These results were confirmed
in subsequent reports by other authors, not only in
intrabony but also in recession-type defects.**'*!!

EMD has been used as an adjuvant for laterally-
positioned flap in the treatment of gingival recession.
In an electronmicroscopic appraisal, a study from
2007 sought to illustrate the ultrastructural changes
associated with a human gingival wound at 10 days after
the application of EMD as an adjunct to a laterally-
positioned flap in a patient with gingival recession.'”
The study suggested that EMD may enhance certain
features of gingival wound healing, which may be
attributable to its anti-apoptotic, anti-bacterial or anti-
inflammatory properties.

Subsequent immunohistological studies have
shown that following surgery, EMD remains up to 4
weeks on the root surface and the wound healing and/
or remodeling process can be followed for a period of
up to 6 months after treatment with EMD therapy." "
A very recent human histology study has attempted to
characterize the tissues developing on the root surface
at 2 to 6 weeks following treatment of intrabony
defects with EMD.'®"" The results have shown that the
newly formed tissues on the root surfaces were thick,
collagenous, devoid of extrinsic fibers, and had an
irregular surface contour. The presence of electron-
dense, organic material in the collagenous matrix
indicated at least partial mineralization. Embedded
cells were numerous and the cells on the matrix surface
were very large in size. It was concluded that following
treatment with EMD, a bone-like tissue resembling
cellular intrinsic fiber cementum may develop on
the root surfaces, instead of acellular extrinsic fiber
cementum. Furthermore, EMD may both induce de
novo formation of a mineralized connective tissue on
scaled root surfaces and stimulate matrix deposition
on old native cementum. External root resorption
was observed in two cases at six and 24 months
following treatment with EMD, while no periodontal
regeneration was observed, when EMD was applied
in a non-surgical way into intrabony periodontal
defects.'®"”

Alternatively, EMD as a pulpotomy agent in
primary teeth have been also evaluated histologically.
In a study on ten catious primary canines among
teeth deemed for serial extraction, Emdogain gel was
used as pulp dressing material on the amputated pulp
stumps.”’ Most of the teeth showed coalescing islands
of dentin-like tissue trying to bridge the full width of
the coronal pulp at the interface between the wounded
and unharmed pulp tissue below the amputation site.
Based on the experiment, Emdogain showed promising
results as a valuable material for use in pulpotomy
procedures, especially in the primary dentition.

Based on the available evidence from human
histological studies it may be concluded that the
application of EMD in conjunction with periodontal
surgery may promote formation of new cementum,
periodontal ligament and bone in intrabony and
recession defects. Moreover, when applied during
periodontal surgery, EMD can be detected on the
root surfaces for a period of at least four weeks.
Based on current knowledge, there are no histologic
data from human material evaluating the regenerative
potential of EMD in furcation defects. There are also
histological evidences that EMD may enhance the
gingival wound healing in recession-type defects, while
showing promising histological results in pulpotomy
procedures on primary teeth.
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