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Abstract
Objectives: The purpose of this clinical series is to present indications for regenerative therapy with EMD.

Materials and Methods: The study included 53 patients with osseous defects from 7-15mm’s in depth. Each
patient understood that the procedures were not within the normal treatment due to the severity of the defects
but opted to accept treatment. Along with EMD each defect also had freeze fried demineralized bone placed in
the defect as well.

Results: Reentry of the original defects was undertaken at approximately 1 year after surgery. It was noted that
for the most part significant improvement was noted in almost all defects. Exact improvement of defects was
not calculated.

In several cases 10-year reentry was undertaken and in fact further reduction in defects were noted. It could not
be determined at any time over the 10-year period that the reduction in pocket depth was in fact bone as no
histology was ever taken to verify what the defects were filled with.

Conclusions: Clinical studies have indicated that treatment with EMD with freeze dried demineralized bone
positively influences regenerative periodontal therapy.
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Introduction

Periodontal (gum) disease is one of the most common
oral diseases, half of adults aged 30 and over have
some degree of gum disease, and the percentage
increases with age because the symptoms of
periodontitis can be very subtle, many don't realize
they have gum disease until it's severe, which can lead
to tooth loss.**

Elimination of pathological processes in the
periodontal pocket, and elimination of the
pathological pocket is one of the main goals of

periodontal surgery, which is why this process is also
called pocket treatment (pocket therapy). Periodontal
therapy is aimed at preventing the disease, slowing
down or stopping the progression of the disease,
restoring the lost periodontium and maintaining the
achieved therapeutic goals. Treatment of chronic
periodontitis can be done by non-surgical or surgical
approach. Various treatments have been used,
including subgingival curettage, gingivectomy,
modified Widmann flap, full thickness or split flaps
with or without bone recontouring.>®
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The best surgical approach remains controversial,
although the results of longitudinal clinical trials have
highlighted the advantages and disadvantages of each
method. Since every periodontal pocket is different,
specific treatment recommendations will depend on
the depth and shape of the pocket, and whether the
inflammation is restricted to the gum tissue, or if it has
spread to the bone that lies beneath. Getting rid of
plaque bacteria (also called biofilm) and tartar is the
first step in keeping gum disease from getting worse.
In the case of inflamed gums with no bone loss, even
a pocket depth of 4 mm or 5 mm may be treated with
professional cleanings to remove the causes of the
inflammation, along with an enhanced at-home oral
care regimen.>1?

Stage of surgical treatment of periodontal diseases
logical sequence of complex treatment of periodontal
diseases. The indications for surgical periodontal
treatment are: pockets with a depth of 5 mm or more,
the presence of bone pockets. 316

Flap operations are one of the main methods of
treatment of periodontal pockets. They are carried out
only after the initial stage of periodontal treatment,
with high oral hygiene. River operations are aimed at
treating the affected surfaces of the roots in an open
way, as well as reducing or eliminating pathological
pockets.

Some methods have evolved over time. Each method
has its own indications for use and features of the
obtained results. The choice of method depends on the
clinical situation and aesthetic requirements of the
patient, as well as the doctor's preferences, experience
and financial capabilities of the patient. In the
presence of an active inflammatory process in the
periodontium, stimulation of bone regeneration is not
appropriate. In the presence of an acute purulent
process, rag surgery is not only not advisable, but also
dangerous due to the risk of spread of the purulent
process.

The goal of regenerative periodontal therapy is to
restore lost periodontal structures (i.e., new formation
of root cementum, periodontal ligament, and alveolar
bone). However, complete and predictable
regeneration is still an elusive goal .*"°

Periodontal surgery has evolved with the use of new
methods and materials. Several surgical techniques
have been developed for periodontal tissue
regeneration, including guided tissue regeneration
(GTR), bone grafting (BG), and enamel matrix

derivatives (EMD).2*2 Application of the technique
guided tissue regeneration (GTR) - in some cases, it is
possible to recreate previously lost tissue, depending
on the nature of the tissue / bone destruction that has
occurred.?2% Biocompatible materials are used alone
or in combination, which can help the body to produce
new bone and gum tissue.

A biocompatible membrane, applied during the
procedure, isolates the area of bone damage around the
tooth, creating an environment for the formation of
new bone, prevents the migration of the faster moving
epithelium and connective tissue of the gums into the
wound space; allowing time for cement to migrate into
the wound space; periodontal ligament and bone to
refill the area.?*%

The guided tissue regeneration technique consists of
placing a non-resorbable or resorbable membrane
between the recession defect and exposed bone on one
side and a coronally advanced flap on the other, in
order to allow selective repopulation of the root
surface by periodontal ligament cells that can form a
new connective tissue junction between the root
surface and alveolar bone.?%

Grafting materials used during regenerative
procedures may be allogeneic, xenografts they
function as biocompatible space fillers and the use of
these materials can stimulate bone growth and serve
as a scaffold for new bone deposition. The resulting
bone filling may also be accompanied by the
development of a long junctional epithelium and/or
increased attachment of connective tissue.

To date, enamel matrix derivative (EMD) is
considered one of the few biomaterials for clinical use
capable of demonstrating true periodontal
regeneration.?-%

Amelogenins are a family of highly conserved
extracellular matrix proteins derived from a single
gene and play a role in biomineralization and hard
tissue formation. Amelogenins can have a positive
effect on wound healing, bone formation. Amelogenin
(a derivative of the basic enamel matrix protein) has
been shown to be effective in stimulating gingival
tissue growth).

When applied Amelogenin to tooth root surfaces,
amelogenins precipitate to form a stable extracellular
matrix with a hydrophobic surface capable of
maintaining interaction with cells in adjacent tissues.®
The major (>95%) component of Emdogain® is
Amelogenins (Amel). Emdogain® (Straumann AG,
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Basel, Switzerland) is well established as a topical
adjunct to periodontal surgery to stimulate the
regeneration of periodontal tissue lost due to
periodontal disease.

Emdogain® stimulates local growth factor secretion
and cytokine expression in treated tissues, inducing a
regenerative process that mimics odontogenesis.
Emdogain is applied during surgery and forms a
coating on the roots of the teeth. The gel itself
dissolves after 2 days, leaving the active substance.*
Many case reports have now been published showing
that EMD significantly improves the level of
periodontal attachment and reduces probing pocket
depth compared to open flap debridement. The use of
EMD in periodontal regeneration procedures
demonstrates stable periodontal regeneration after 5
years of follow-up. EMD is adsorbed both on
hydroxyapatite and collagen, and on bare tooth roots.*
EMD treatment likely mimics odontogenesis and
works to restore lost periodontal tissues by recruiting
cementoblasts to the root surface and hence
stimulating their formation of root cementum, which
will then regenerate periodontal fibers and alveolar
bone. 3%

A review of the literature indicates that the use of
EMD may result in more bone formation when applied
to supporting defects compared to non-supporting
defects.®6-%8

EMD promotes the proliferation of PDL cells,
cementoblasts and osteoblasts, allowing the
restoration of normal periodontal architecture within a
short intervention time.*®

In a meta-analysis by Matarasso et al. that the
combination of EMD and bone grafting materials
increased CAL and reduced PD compared with EMD
alone, the authors did not provide information on the
comparative assessment of radiological bone level.*°
This opens up possibilities for EMD applications as
discussed below. The purpose of this clinical series is
to present indications for regenerative therapy with
Emdogain®.

Materials and methods

The study included 53 patients (mean age 51.7 years,
28 men and 25 women) with chronic periodontitis,
after initial periodontal therapy with intraosseous
defects >3 mm in depth in one or more teeth. Bone
material and EMD were applied upaccent.

Inclusion criteria were the presence of interproximal
areas with a probing depth (PD) >6 mm, at least one
intraosseous defect >3 mm deep in the area of the
teeth, and an adequate level of plaque control (mean
plaque index <1). Participants were required to
undergo initial periodontal therapy.

Exclusion criteria were the presence of uncontrolled
systemic diseases, smoking, concomitant or previous
use of such as bisphosphonates or other drug therapy,
current pregnancy, contraindications to dental and / or
surgical interventions.

Conservative treatment was carried out according
to the FMDP. All teeth were scaled and root
polished with an ultrasonic scaler. The patient was
instructed in proper oral hygiene and rinsing with
chlorhexidine solution (0.2% 3 times a day for 2
weeks).

The sulcular incisions with a 15¢ scalpel and a thin
elevator were used to raise the mucoperiosteal flaps in
various places. Then careful degranulation of
intraosseous defects and scaling of the root surface
were applied. The operating field was flushed with
saline. EDTA was applied to the roots surfaces for 45
seconds removing the smear layers. EMD was then
placed in the defects. At this point the filling material
was saturated with EMD and then placed in the defect.
The flap was tightly closed with sutures using the with
5-0 Chromic gut absorbable suture. Oral hygiene
measures were restricted to local rinses with
chlorhexidine 0.2% three times a day for 3 weeks.
After suture removal or absorption no brushing was
allowed for two full weeks. The first postoperative
evaluation underwent at 6 months, which was
followed by a strict maintenance protocol.

The mean increase in clinical attachment level
(CAL) at 2 years was Smm from baseline. the
average decrease in the decrease in probing depth
(PD) after 3 years was 3.2 mm, respectively, the
average percentage of bone filling after 3 years was
up to 31%-75%. The use of EMD in patients with
intraosseous defects showed effectiveness in terms
of clinical periodontal and radiographic parameters
for 3 years.

In the presented clinical cases reported patients with
periodontitis with intraosseous defects 3 years after
regenerative periodontal therapy with enamel

matrix derivative (EmdogainR; Straumann TM), it
can be stated that the condition of the teeth has
changed for the better. Many studies show
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significant improvement of periodontally affected
teeth with the use of an enamel matrix.

Case report 1

The patient presented with the presence of
pronounced defects in the lateral incisors and
canine teeth of the lower jaw, after clinical and
radiological examinations, a treatment plan was
drawn up, which included initial conservative
periodontal therapy, then bone plastic in the
intraosseous defects. After local anesthesia, buccal
gingival tissue was incised mesial and distal to the
defect site to provide access for visualization and
instrumentation of the defect. After flap reflection,
granulation tissue was removed from the defect.
Scaling and root planing were performed with hand
and the defect was rinsed with water. Area debrided
and root surfaces cleaned. Phosphoric acid 38% was
applied to the surfaces for 25 seconds to remove the
smear layer.

Figure 1. Day of surgery,
intraosseous defect 7-8mm’s
with bone only present ob
the buccal and lingual

Figure 2. 1 year evaluation
with a small incision to
evaluate material present. 95%
of the defect was filled with a

After site preparation, the EMD gel was applied on
the root surfaces and into the intrabony defect. A
mixture of EMD and freeze-dried demineralized
bone was then placed into the defect. Flaps were
repositioned at the preoperative level or slightly
coronal without tension. Sutures were placed using
5-0 Chromic gut absorbable sutures. Pain control
was obtained by 400 mg Ibuprofen 3 times per day
for the first 72 h and subsequent doses were
indicated only if needed. Patient was advised to
rinse three times per day with a 0.2% chlorhexidine
gluconate solution for 6 weeks and mechanical
tooth cleaning was not allowed in the surgical area
during this period. However if the soft tissue was
sufficiently healed after 3 weeks the patient was
instructed to use a Braun circular head toothbrush
twice a day.

Professional oral hygiene/maintenance procedures
and reinforcement of oral hygiene instructions were
performed during follow-up visits.

Figure 3. 10-year reentry
shoed virtually no changes
from 1-year photos

material that resembled bone

Figure 4. Day of surgery,
intraosseous 6-8mm’s with
bone only present on the
buccal and lingual of
the defect

Figure 5. 1-year post surgery
showed a material that
appeared to be similar to
bone. Fill appearedto be 95%

Figure 6. 10-year post
surgery 0 changes occurred
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Case report 2

The patient applied for the presence of pronounced
the intraosseous defects surrounding the apex on the
mandibular right canine tooth. The patient had no
money for any treatment and it was determined that
an effort would remake to keep the tooth for free
along with endodontics. After clinical and
radiological examinations, a treatment plan was
drawn up, which included initial conservative
periodontal therapy, then bone graft in intraosseous
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Figure 7. Intraoral
periapical baseline
radiographic view,
bone loss as seen in
the right cuspid tooth

Figure 8. Application of
standard protocol for
treatment with EMD was
undertaken. Endodontic

later

Case report 3

The patient presented with the presence of
pronounced the intraosseous defects surrounding
the mandibular right premolar. After clinical and
radiological examinations, a treatment plan was
drawn up, which included initial conservative

Figure 9. 24-months
follow-up Intraoral

treatment followed 6 weeks

defects. It was decided to splint the right canine so
it would not fall out at surgery. The periodontal
treatment protocol was the same as in the clinical
case 1 patient: After site preparation, the EMD gel
was applied on the root surfaces and into the
intrabony defect. A mixture of EMD and freeze-
dried demineralized bone was then placed into the
defect. The treatment undertaken was simply to try
to buy time for the patient to position herself
financially for future treatment of a more permanent
nature.

Figure 10. 24-month
follow-up clinical view
with no bleeding upon
radiographic view probing

periapical

periodontal therapy, then bone graft in intraosseous
defects. The periodontal treatment protocol was the
same as in all previous cases. After site preparation,
the EMD gel was applied on the root surfaces and
into the intrabony defect. A mixture of EMD and
freeze-dried demineralized bone was then placed
into the defect.

Figure 11. Intraoral
periapical baseline
radiographic view, bone
loss as seen in right
bicuspid tooth

Figure 12. Reentry at 1 year
show the original defect gone and
a material that appears to be of

the consistency of bone present.
95% of the defect was filled
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Case report 4

The patient presented with an intraosseous defects
surrounding the upper right central incisor. The
patient had limited finances not even in a position
to replace the central incisor with a partial denture.
Since this was in the early use of EMD it was
determined to splint the tooth and make an effort to
keep it. After clinical and radiological
examinations, a treatment plan was drawn up,

which included initial conservative periodontal
therapy, then bone plastic in the intraosseous
defects. It was decided to splint the anterior teeth.
The periodontal treatment protocol was the same as
in the clinical case 1 patient: After site preparation,
the EMD gel was applied on the root surfaces and
into the intrabony defect. A mixture of EMD and
freeze-dried demineralized bone was then placed into
the defect.

Figure 13. Intraosseous defects
surrounding the apex 11 incisor tooth

Case report 5

The patient presented with an intraosseous defects
surrounding the lower left cuspid.

Reflection of flaps on the buccal and lingual for ideal
visibility. Close attention to removal of all
granulation was undertaken in the flap itself.
Meticulous removal of calculus and altered cementum
ensured using curettes as well as diamond burs where
possible Prefgel (EDTA) was used to remove the
smear layer. Prefgel was part of the Emdogain

Figure 14. Intraoral
periapical radiographic
view 1 year later

Figure 15. Probing at 1
year showed 1mm at best
with adequate pressure
placed. The patient
continued with no real
probings up to 8 years
when he left the practice to
return up north

protocol. | also used 38% Phosphoric acid for 15
seconds as an alternative to Prefgel. Emdogain was
then placed in the defect. Highly important is that
Emdogain be placed where no blood was present as
the proteins in the blood would bind the Emdogain.
Whatever filling material was also used was soaked in
Emdogain prior to placing in the defect.
In the case below a small CT graft was added to the
buccal bone which really had no bearing on the
regenerative procedure. Primary closure with 5-0
Chromic absorbable suture was used.
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Figure 16. Lower left Figure 17. Reflection of Figure 18. Bio-Oss Figure 19. Bio-Oss collagen

cuspid photo prior to flaps on the buccal and Collagen placed in dampen is impregnated with

entry for an attempt to lingual for ideal visibility. dish Emdogain and mixed

eliminate deep pocket Close attention to removal thoroughly so all the material
of all granulation was has EMD present

undertaken in the flap itself

Figure 20. Prefgel Figure 21. Emdogain Figure 22. Figure 23. In the Figure 24. Primary
(EDTA) was used to was then placed in the Whatever filling case below a small closure with 5-0
remove the smear defect. Highly material was also CT graft was added Chromic absorbable
layer. Prefgel was part important is that used was soaked in to the buccal bone suture was used
of the Emdogain Emdogain be placed Emdogain prior to which really had no
protocol. I also used where no blood was placing in the bearing on the
38% Phosphoric acid  present as the proteins defect regenerative
for 15 seconds as an in the blood would procedure
alternative to Prefgel bind the Emdogain

Case report 6

The patient presented with an intraosseous defects surrounding right lower second bicuspid.

Figure 25. Distal defect of Figure 26. 1-year post Figure 27. Entry prior to Figure 28. Reentry at 1 year

lower right second surgery radiographically placement of EMD and shows nice fill with a
bicuspid to be treated appears to have a material filling material material that resembles
that looks like bone having bone

filled the defect
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Case report 7

The patient presented with an intraosseous defects surrounding between maxillary molar and bicuspid.

Figure 29. Deep defect
between maxillary bicuspid
and molar. EMD and
freeze-dried demineralized
bone placed in defect

Discussion

In the 1990’s Emdogain came to market as a method
of bone regeneration. It was however FDA approved
for use only by itself. As the practitioner | was
uncomfortable using it by itself. So initially all
procedures had freeze dried demineralized bone
placed along with Emdogain. A huge advantage of
Emdogain was its ability to prevent epithelial down
growth which eliminated the need for a barrier. Years
later the use of Bio-Oss collagen was instituted with
Emdogain as a substitute for FDDMB.

Restoration of lost periodontal structures (i.e., new
formation of root cementum, periodontal ligament and
alveolar bone) is the goal of regenerative periodontal
therapy.

Enamel matrix protein derivatives (EMD) play an
important role in periodontal wound healing. There is
a large body of clinical and experimental evidence that
demonstrates that enamel matrix proteins (EMPS)
mediate periodontal regeneration.

EMRs have been used therapeutically with EMD,
which is clinically available as Emdogain. There are
histological data in animals and humans showing the
restoration of true periodontal regeneration with new
bone, new PDF, new cementum and functional
fibers.#243

Surgical periodontal treatment of deep intraosseous
defects with EMD can lead to a significant
improvement in clinical parameters than open flap
debridement alone.®®

|

Figure 30. 1-year reentry shows
excellent fill with a material

that resembles bone

Clinical trials have been conducted for the assessment
of the effectiveness of EMD regarding its ability to
improve periodontal health. One of the first human
studies was a split-mouth randomized multicenter trial
undertaken to compare the longterm effect of EMD
treatment as an adjunct to modified Widman flap
(MWF) surgery vs. MWF plus a placebo (PGA).*
Thirty-three patients with 34 paired test and control
sites (one- or two-wall bony defects > 4 mm deep)
were enrolled in the study and monitored for 36
months. The results in the EMD group were better, as
shown by a gain in the clinical attachment level,
probing depth reduction, and restoration of bone
radiographically.

The superiority of surgically treating intrabony defects
with EMD compared with open-flap debridement has
also been shown with re-entry 12 months post-
surgery, where the average defect fill was 2.4 mm
greater with EMD (Froum et al., 2001).°

Keila et al investigated the effects of EMD on rat bone
marrow stromal cells and on gingival fibroblasts.*®
EMD increased the osteogenic capacity of bone
marrow and mineralized nodule formation. The
presence of EMD in the initial stages (first 48 hours)
of the culture was crucial for this effect. In contrast,
EMD did not induce osteoblastic differentiation of
gingival fibroblasts but increased both cell numbers
and amount of matrix produced by up to two-fold.
The use of EMD indicated a positive effect on both
surgical and non-surgical therapy. However, the
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available literature is scarce, with low evidence in
non-surgical approach and modest evidence in
surgical approach using EMD. More RCTs with
standardize protocols are necessary to evaluate the
efficacy of using EMD in both therapies.*®’
Regenerative surgery with a combination of enamel
matrix derivative (EMD) and natural bone mineral
(NBM) can result in bone formation and clinical
results can be maintained for up to 5 years.*84°

A study by Alessandro Crea et al showed that the
treatment of intraosseous defects in patients with
chronic advanced periodontitis with NTR or EMD led
to a significant improvement in clinical parameters.
Significance tests showed better results with EMD,
although absolute differences between treatments
were small.>

This cases series demonstrates that of intraosseous
defects with Emdogain can be successfully treated and
preserved. The combination of EMD and bone
substitutes may result in some improvement in soft
and hard tissue parameters compared to EMD
treatment alone.

Clinical studies have indicated that treatment with
EMD positively influences regenerative periodontal
therapy. EMD contributes to the replenishment of
bone tissue of intraosseous defects, as well as the
regeneration of the destroyed periodontal apparatus.

Conclusions

Clinical studies have indicated that treatment with
EMD with freeze dried demineralized bone positively
influences regenerative periodontal therapy.
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Henn: [enpio naHHON cepur KIMHUYECKUX UCCIIEIOBAHUH SIBISICTCS MPEACTABICHUE TOKA3aHUH K PereHepaTUBHON
Tepanuu pu DM/,

Martepuansl u MeTOABI: B ucciieqoBanre BKIIOYCHBI 53 MaIMEeHTa ¢ KOCTHBIMHU JiehekTaMu TiyOuHol ot 7 1o 15
MM. Kaxaplii mandeHT paHee HMMeNn HEyJauyHble MapOJOHTOJIOTMYECKHE TEpaneBTUUYECKUE BMELIATENbCTBA U
coriacwics Ha pekoMmeHAoBaHHoe JedeHne. Hapsgy c¢ EMD rawke wucmonp3oBanmach —amioreHHas
JeMUHEpaIn30BaHHAas KOCTb.

Pesyabrarbl: Pe3ynbraTel JjledeHUs OLCHHMBAIM 4Yepe3 1 roj MOcie ONEpalyu: TOCTOBEPHOE YIy4LICHHE
KIIMHUYECKOTO COCTOSHMSI ObLTO 3a()MKCUPOBAHO MPAKTUYECKH MO BceM AedekTaM. B HECKOIBKUX KIMHUYECKHUX
CIIly4asix pe3yJbTaThl JieueHHs HaOmojammch depe3 10 yer, ObuI0 3aMKCHPOBAaHO JaJIbHEHIIee YMEHBIICHUE
neeKToB.

BeiBoabl: KimHudeckue ucclieloBaHUS TIOKazanw, 4To JedeHne OMJI B coueTaHWMM C ajJIOTEHHOMU
JEMUHEPAIN30BAHHON KOCTHIO OKA3bIBAET MOJOXKUTEIBHOE BIUSHUE HA BOCCTAHOBUTEIBHYIO TEPAIIUIO TAPOIOHTA.
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