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The awareness of risk factors allows us to employ the timely
measures for the reduction of negative impact on the fetus and
neonate.

Keywords: Growth retardation, Fetal, Intrauterine, Genital
pathology, Growth restriction.

PE3IOME

PUCK-®AKTOPHI TIPU BHYTPUYTPOBHOM 3A-
JEPKKE PABBUTUS IIVIOJA U UX TIPEJUKTOPHOE
3HAYEHUE

Yurmanze M.II.

Tounucckuii 2ocyoapcmeennviii ynugepcumem um. M. Jocasa-
Xuweunu, meouyunckuil paxynomem, I py3us

enpro uccnenoBanus sSBUIOCH OIpENEICHUE COLUATIBHO-
TMTUEHUYECKUX M MEINKO-OMOJIOTHYeCKHX (DaKTOpOB BHY-
TPUYTPOOHOH 3aJepKKH Pa3BUTHS IUIOAA M UX HPEAUKTOP-
HOTO 3HAYCHMS.

IIpoBeneHo peTpoCHEeKTUBHOE UCCIECIOBAHUE METOIOM CIIy-
4aii-KOHTpOJIb ¢ ywacTBoBaiu 142 poxenuu. Hccnemyemyro
rpymniy coctaBuwin 92 Marepu, OEpeMEeHHOCTb KOTOPBIX 3aBep-
IIUJIACh POXKICHUEM JIeTel C BHYTPEYTPOOHOH 3a/1epiKKOii pas-
BUTHs. B KOHTpONBHY!O rpymmy Bomuin 50 poxXeHHUI co 3/10po-
BBIMH HOBOPO)KZACHHBIMH.

Pesynbrarsl MCCieOBaHUS BBIBHIM NPUOPUTETHBIC PHCK-
(axropel: HU3KHUii yposeHb xu3Hu (OR-3.61), Hapyiienne cHa
(OR-3.33), xponnueckuii crpecc (OR-3.06) u HepaunoHalibHOE
nuranue (OR-3.81).

UYro xacaeTcs COUCTaHHBIX MATOJNIOTHIA: SHAOKPUHHAS [1aTOJIO-
rust (OR-3.27), umemunueckas 6onesnp cepamna (OR-4.35), ap-
TepuaibHas runeprensus (OR-6.47), xenesonuduurHas aHe-
must (OR-4.11), nmatonorus npixarensHoi cuctemsl (OR-3.42).
BeisiBieHa BbICOKast PEIUKTOPHAST 3HAYUMOCTD HPECKIAMIICHH
(92%) 1 HU3KOTO YPOBHS OKOJIOIIONHBIX BoA (89%).

CBOEBpEMEHHOE BBISBICHUE PHUCK-(DAKTOPOB BHYTPUYTPOO-

MEJIMIJUHCKHUE HOBOCTHU I'PY3HU
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HOM 3aZICPIKKHU pasBUTHS TJI0AA TTO3BOJIACT YCTPAHUTH UX OTPHU-
HaTeJIbHOC BJIMAHUE HA I1JI0 U HOBOPOXKAECHHOTO.

Agboydy

bogmagol aobgoms®gdols gi9dbgdols @obg—gs]Bmmgdo
©> 3500 3G gpoJdmegemo d60Tdgbgmmds

d. dowansdy

0. xogobodgomols Lob. Lobgedfogm gbogg@lodgdo,
39003060b BogamHgdos bogodmggme

33e0930L  Bobobl  Ygoygbos wgwol  LmEosmyd—
303096900 ©s LodgooEobm—domamaogdo @olg—gsd-
B™®gool gbFogms ©s 3Mmgeoddmagaro 360336 m-
50l goblobmgme.

boBo®ws MgBOmL3gddamo ggeggs dgdmbggge—imb-
HOm@o, GmdgeToz dmbosfomgmdes 142 m@lygo.
d0M00ms©0 Xa9R0 Fgoyobs 92 3dmdosmgd, GmIgmmns
m@OLgemds olGyemes bodgommlbmbTowps aobgoms-
Agd0l Yggu90bgdols IJmbg sboeBmdogrols odswgdom;
Logmb@@memm  xaggo - 50-3s m@lymds, Gmdgmmms
mObgemds ©sldygmes xobdGmgmo sbasgdmdognols
©50509500. 33a0 930l g gagods asdmogamobs dgdwgao
Aobg-goJBmagdo: 3bmgmgdol wodsgmo mby (OR-3.61),
Jomboggmo LE®gbo (OR-3.06), dognols ws®wgggs (OR-
333) o s@MslBygmeasbmgsbo 3ggds (OR-3.81).

0565 Lgd o 3smmamaools dbMog: 9bom3®obyeo
3ommanmaos (OR-327), ol 0dgdog@o  osgomgds
(OR-4.35), s@3g®oygmo  30390Hgbbos (OR-647), @ j3o-
bogn030H Ym0 5bgdos (OR—4.11), Labybodo Lol@gdol
3ommanmaos (OR-342). domogo 3G gpoddme o 3609-
3bgenmds  s@dmhbes 3B gggesdxnlost (92%) o d3o-
gV 9e0056mdsl (89%).

@oligol goBmmgdol godmgegbs Lodgomgodsls oden-
93> EOMP@e© ho@omEgl bogmyls ©s sbadmdoamby
6925009M0 bgdmJdgogdols dgdzoMmgool @mboldogdgdo.

BIOACTIVE GLASS-CERAMIC COMPOSITION IN SURGICAL MANAGEMENT
OF PERIODONTAL INTRABONY DEFECTS

Lysenko O., Borysenko A.

O. Bogomolets National Medical University, Kyiv, Ukraine

Various treatment modalities have been investigated to repair/
regenerate periodontal tissues in an attempt to rich goal of peri-
odontal regeneration — gain periodontal attachment in severely
compromised teeth, decrease pocket depth, and stabilize gingi-
val recession [1]. Guided tissue regeneration (GTR) is preferred
in the case of noncontaing defect and extended flaps, which al-
lows to preventing apical epithelium proliferation, thickening
the soft tissue profile, and providing support for blood clot [18].
The additional use of bone graft is not an obligate precondition.
But such biomaterial supports barrier membrane from collapse
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into intrabony defect side, creates favorable conditions for ac-
celerating the restoration of bone tissue.

According to literature review, the research continues for
biomaterials that would satisfy all requirements for periodon-
tal regeneration [22]. Recently, synthetic products have been
developed, regulating composition and method of preparation
which allows achieve the necessary rate of biotransformation,
complete biodegradation, antibacterial activity, pronounced os-
teoconduction, and even osteoinduction [25]. This is achieved
due to guided change in the chemical composition of ceramic
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systems and their physical properties: differentiated microporos-
ity, nanostructuring, substitution of anionic and cationic phases,
addition of new elements [23]. Another way is the introduction
of biological agents — collagen, chitosan, protein and platelet-
derived growth factors, platelet concertations [6], the use of bio-
ceramics as scaffolds for tissue-engineering needs [14].

One such biomaterial can be a new bioactive ceramic nanocom-
posite, where additional doped of ceramic components with silver
and copper ions was used as directed functionalization [11]. We
have developed the bone substitute composition based on this bio-
ceramics in combination with a medicine containing glycosamino-
glycan compounds (GAGs). GAGs are actively involved in the for-
mation, development and repair of periodontal tissues [19]. Scabbia
et al. [21] has reported that appliance of hydroxyapatite-based bio-
material with chondroitin sulphate (Biostite®, Vebas s.r.l., Italy) in
deep intrabony defects significantly improves periodontal healing.
However, to apply of the proposed composition such as bone graft
in order to stimulate reparation/regeneration of periodontal tissues
in flap surgery requires further studies.

Thus, the aim of this research was to investigate clinical and
radiological efficacy of the proposed bioactive glass-ceramic
composition as bone substitute material for intrabony defects in
patients with periodontitis during GTR surgical procedure.

Material and methods. Bioactive glass-ceramic composition
(BGCC) feature. Samples of the bioactive ceramic composite are
microporous granules ranged in size from 0.3 to 0.7 mm consist
of uniformly distributed nanostructured particles (30-50 nm) of
biphasic calcium phosphate ceramics (hydroxyapatite (15-20%)
and B-tricalcium phosphate (15-20%)), and the rest (60-70%)
containing phases glass ceramics of the selected composition:

378i02-36Ca0O—13P205-3Mg0O—0.5K20—4.5ZnO-6B203
wt.%)

To add antibacterial properties, the granules of the ceramic
composite were additionally doped with silver (1 at.%) and cop-
per (0.5 at.%).

To further additional stimulation of periodontal regeneration,
we proposed to introduce bone metabolism corrector (Alflutop®,
Biotehnos S.A., Romania) into the bioactive ceramic composite.
The medicine is available in ampoules, in the form of a sterile solu-
tion for injection, which contains a low-fat biologically active ex-
tract of small marine fish. The extract contains a significant quantity
of GAGs, sulfated polysaccharides and mineral salts of sodium, po-
tassium, calcium, magnesium, iron, copper, and zinc.

Study population. The study was conducted in a clinical group
of 47 patients (28 men and 19 women), with an average age of
43.2+1.7 years, suffering from periodontitis, stage II1, IV; grade
A, B. Inclusion criteria: patients suffered from periodontitis and
who consented to participate in the study, presence of a narrow
intrabony noncontaing defect with depth of 5 mm and more. Ex-
clusion criteria: presence of a width intrabony defect and hori-
zontal type of an alveolar bone resorption, presence less than 2
mm keratinized gingiva, smokers, patients with allergic anam-
nesis and decompensated related systemic pathology, pregnant
women and lactating mothers.

All patients underwent surgical treatment after successful ini-
tial periodontal therapy consisting of oral hygiene instructions
and scaling and root planing. Which led to soft tissues acute in-
flammatory reactions elimination, to gingival and hygienic indi-
ces normalization. Teeth presenting with mobility greater grade
1 were temporary splinted before surgery for 4 weeks. Patients
randomization was done by blind method in two experimental
groups (main and control). 24 patients both women and men,
with average age 45.2+1.2 years, were included in the control
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group. All surgeries and measurements were performed by the
same operator.

The clinical study was conducted in compliance with bioethi-
cal standards and agreed by the Bogomolets National Medical
University (Kyiv, Ukraine) Bioethics Committee, protocol Ne
82 from 08.10.2014. Informed consent was obtained from all
individual participants included in the study.

Surgical technique and postoperative management. After lo-
cal anesthesia at the surgical site full thickness mucoperiosteal
flap was elevated after intracervicular incisions were performed
both buccally and lingually. In case of width interdental space
(>2 mm) the modified papilla preservation technique was ap-
plied [5]. After flap reflection and bone defect exposure the peri-
odontal full debridement was carried out. The root surface was
conditioned with chelating agent (PrefGel®, Straumann, Swit-
zerland) during 2-3 min. The intrabony defect was filled with
bone substitute grafts. A barrier membrane was adapted to defect
margins and it was fixed after sterile saline solution hydrated.
The wound suturing was performed with monofilament suture
(5/0-6/0 Prolene®, Ethicon, USA) using single internal mattress
or double internal mattress technics.

In the main group were applied BGCC and bioresorbable
collagen membrane (Bio-Gide®, Geistlich Pharma AG, Swit-
zerland) (Fig. 1B). Previously BGCC sterilized granules were
hydrated in GAGs-based solution during 2-3 min. In the control
group were used the same barrier membrane and deproteinized
bovine bone mineral (DBBM) (Bio-Oss®, Geistlich Pharma AG,
Switzerland) — S fraction, with 0.25-1.0 mm size granules.

Postoperative management of patients was carried out accord-
ing to generally accepted protocols and the same in both clini-
cal groups. No systemic antibiotic coverage was used. 0.12%
Chlorexidine solution mouth-rinsing 3-4 times per day during
10 days were prescribed. Patients were strongly requested to
avoid brushing, flossing and chewing in the treated area. Local
hypothermia on skin from the side of surgery during 5-7 min
was proposed. A one week after sutures were removed and the
supragingival surgery site gently debrided.

Clinical data assessment. In the early postoperative period (7,
14 days) of postoperative pain, bleeding, hyperemia and soft tissue
swelling intensity was assessed according to the significant criteria:
none, minor, moderate or severe. The condition of the mucoperios-
teal flaps was estimated according to the early wound-healing index
by Wachtel et al. [28].

The following clinical parameters were evaluated at baseline,
6- and 12-months follow-up: clinical attachment level (CAL),
pocket probing depth (PPD), gingival recession level using
UNC 15 (LMDental, Finland) probe. Defect morphology was
characterized after flap reflection and debridement in terms of
distance between the cemento-enamel junction and the bottom
of the defect (CEJ-BD) (Fig. 1A). Any probing of periodontal
tissues was ruled out for the first 3 months. Hygienic status and
inflammation degree of periodontal tissues in general and lo-
cally, in the treated sites, were recorded from baseline using Full
Month Plaque Score index (FMPS) [15], Papilla Bleeding index
(PBI) [13], Plaque index (PI) and Gingival index (GI) [10] and
were reevaluated 6, 12 months after surgery.

Radiological data assessment. The alveolar bone tissue condi-
tion was assessed by X-ray panoramic view, intraoral contact ra-
diograms, and Cone Beam Computed Tomography (CBCT). The
quality of bone tissue was assessed supporting beam densitometry,
have been used software SimPlant Pro (ver. 11.02, Materialise, Bel-
gium) tools by an algorithm represented earlier [17]. The features
of periodontal defects topography, their configuration and relation
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to the surrounding teeth at baseline and follow-up 12 months after
surgical treatment were performed according to three-dimensional
reconstructions obtained from CBCT data.

Linear measurements (in mm) of distance between the CEJ
and the BD (A)) and the most coronally located part of the al-
veolar crest (C) were performed on all three-dimensional recon-
structions of periodontal defects at baseline. The intraosseous
component value of intrabony defects (B,) were calculated by
the formula:, where B — distance between the crest of the alveo-
lar bone and the bottom of the defect [20]. A year later, postop-
erative marks were determined in the same positions (A,, B,).

The intrabony defect bone filling value (D) determined by dif-
ference in mm. The radiological periodontal defect filling per-
centage was calculated by the formula [9]:

D
— X 100.
A,

Proportionality (B, —B,)/ B, x 100 has been used for estima-

MEJIMIJUHCKHUE HOBOCTHU I'PY3HU
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tion the radiological filling percentage intraosseos component of
the intrabony defect.

Statistical analysis. Software Statistica (ver. 10.1, StatSoft
Inc., USA) was used to analysis. Kolmogorov-Smirnov test was
applied to confirm normal data distribution (0=0.05). Evaluation
of results were performed by statistical variational and variance
ANOVA analysis, paired and unpaired t-test for twin compari-
sons. A data was considered statistically significant for p<0.05.
All quantitative parameters are represented in Mean+SE format
in which M — statistical mean, SE — standard error, and n — sub-
ject quantity.

Results and their discussion. The main group consisted of
23 patients, among whom IV grade periodontitis was diagnosed
in 15 (65.2%) persons, III grade — in 8 (34.7%). The control
group included 24 patients, among them 18 (75%) persons with
IV grade periodontitis and 6 (25%) persons with III grade peri-
odontitis. The distribution of patients, periodontal defects and
their characteristics are presented in Table 1.

Fig. 1. Clinical images. (4) The intrabony defect after flap reflection, CAL is 9 mm. (B) Filling the intrabony defect with the bone
substitute within contours of the alveolar bone prior to a barrier membrane placing. (C) Clinical outcome in position teeth 3.3-3.5
at the 6™ month after surgery — gingival marginal part restoration, CAL — 4 mm, gingival recession within 2 mm.

CAL — clinical attachment level

Table 1. Characteristics of patients and periodontal intrabony defects in the main and control groups before surgical treatment

Parameter Group p-value
Main Control

Patients number (n=47) 23 24 -

Age of patients (years) 42.1+1.8 45.2+1.2 0.18
Intrabony defects (n=56) 27 (48%) 29 (52%) 0.78
PPD (mm) 6.93+0.26 7.06+0.19 0.69
CAL (mm) 8.37+0.35 8.57+0.37 0.73
Gingival recession (mm) 1.44+0.17 1.51£0.18 0.78
Radiographic defect depth, CEJ-BD (mm) 9.17+0.31 9.47+0.32 0.51
Intrabony component, AC-BD (mm) 5.57+0.42 6.17+0.37 0.29

notes: CEJ— cemento-enamel junction, AC — alveolar crest, BD — bottom of the defect
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Fig. 2. Intergroup distribution of intrabony defects and their type
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Table 2. Clinical parameters changing in dynamics: CAL, PPD, gingival recession, inflammation degree
of periodontal tissues and hygienic indices in groups

Parameter Baseline (BS) 6 months 12 months I:f;gll:‘g’ BI’S_-‘};:;?,
CAL (mm)
Main group (n=27) 8.37+0.35 5.54+0.32 5.81+£0.31 <0.01 <0.01
Control group (n=29) 8.57+0.37 5.83+0.26 6.37+0.28 <0.01 <0.01
p-value™ 0.73 0.48 0.18
PPD (mm)
Main group (n=27) 6.93+0.26 3.144+0.32 3.2240.36 <0.01 <0.01
Control group (n=29) 7.06+£0.19 3.72+0.27 3.86+0.24 <0.01 <0.01
p-value™ 0.69 0.16 0.14
Gingival recession (mm)
Main group (n=27) 1.44+0.17 2.35+0.19 2.54+0.20 <0.05 <0.01
Control group (n=29) 1.51+0.18 2.21+0.16 2.414+0.18 <0.05 <0.01
p-value™ 0.78 0.57 0.63
FMPS (%)
Main group (n=27) 8.60+1.70 19.40+3.10 18.12+2.90 <0.01 <0.01
Control group (n=29) 12.23+1.96 23.80+3.20 20.23+2.70 <0.01 <0.05
p-value™ 0.17 0.32 0.57
PI (score)
Main group (n=27) 0.16+0.05 0.13+0.04 0.19+0.03 >0.05 >0.05
Control group (n=29) 0.18+0.04 0.19+0.05 0.21+0.03 >0.05 >0.05
p-value™ 0.75 0.35 0.64
PBI (score)
Main group (n=27) 0.89+0.19 1.12+0.18 1.19£0.18 >0.05 >0.05
Control group (n=29) 0.87+0.15 1.08+0.14 1.14+0.15 >0.05 >0.05
p-value™ 0.93 0.82 0.59
GI (score)
Main group (n=27) 0.52+0.07 0.17+0.05 0.15+0.04 <0.01 <0.01
Control group (n=29) 0.51+0.05 0.26+0.04 0.29+0.05 <0.01 <0.01
p-value™ 0.90 0.16 <0.05

notes: CAL — clinical attachment level, PPD — pocket probing depth, FMPS — Full Month Plaque Score,
PBI — Papilla Bleeding index, GI and PI — Gingival and Plaque index, "paired t-test, ““unpaired t-test

A total of 56 intrabony defects underwent surgical treatment:
in the main group 27 (48.2%) and in the control group — 29
(51.8%) subjects. Of these, 26 (46.4%) were placed on the max-
illa and 30 (53.6%) were placed on the mandible. Of teeth in
the treated sites of which intrabony defects localized, dominated
frontal — 35 (62.5%) teeth, and lateral ones were 21 (37.5%)
teeth. The distribution of intrabony defects types are presented
in Fig. 2.

Early clinical results. Immediately after surgery, after 7
days and 14 days during the early postoperative period ac-
cording to the EHI no significant difference between the
groups was detected (p>0.05). Distribution of the treated
sites according to the EHI, 1-5 score, after surgery is shown
in Fig. 3. Incomplete flap closure resulting in a negative heal-
ing of the interproximal tissue was not present in treated sites
after 14 days. Any inflammatory complications or rejection of
graft granules of osteoplastic materials or barrier membrane
exposure did not occur during the entire study period in both
clinical groups.
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Fig. 3. Early wound healing index percentage (by Wachtel et al.
[28]) in treated sites 2 weeks after surgery: 1 — complete flap clo-
sure - no fibrin line in the interproximal area; 2 — complete flap
closure - fine fibrin line in the interproximal area; 3 — complete flap
closure - fibrin clot in the interproximal area, 4 — incomplete flap
closure - partial necrosis of the interproximal tissue; 5 — incomplete
flap closure - complete necrosis of the interproximal tissue
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In the main group, there was a slight decrease in discomfort
for all patients at an early stage in terms of pain intensity, soft
tissue bleeding and swelling in treated sites in Fig. 4.

100

80

%

60 +

Disribution,

minor ™
non

minor

SOVEre

severe
severe

~ P
o =3 =3
|
|
=
|
n(\r_
=
|
1
b |
i
===
_ |
|
|
moderete [—
r

non

non
minor

moderete
moderete

severe
moderete

Pain Bleeding Hyperemia Swelling

# Main group Control group

Fig. 4. Percentage of discomfort factors for patients in early
period after surgery (in %)

Late clinical results. Clinical results at 6 and 12 months
after periodontal treatment are presented in Table 2. Bone
substitute materials used for guided tissue regeneration in all
groups led to a significant clinical improvement in periodon-
tal conditions.

After 6 months follow-up, probing depth of periodontal
defects halved. The level of CAL increased from baseline by
33.8% in the main group: before treatment 8.37+0.35 mm, after
—5.5440.32 mm (p<0.01). In the control group, it was 31.9%
less than at baseline: 8.57+0.37 mm before treatment and
5.83+£0.26 mm (p<0.01). However, the main group identified
an increase in gingival recession by 63.2% — 2.35+0.19 mm,
and in the control group by 46.3% —2.21+0.16 mm compared
with baseline. GI directly determined in the treated sites was
0.17+0.05 in the main group, which was significantly differ-
ent (p<0.05) from the previous result and 0.26+0.04 in the
control group, which was 11.5% higher than the previous
value at baseline. No significant changes in PI were found in
both clinical groups (p>0.05).

In this period was observed stabilization of pathological
processes in the treated sites of all patient’s groups. The dis-
comfort feeling and other symptoms in periodontal tissues
completely disappeared, the normalization of tooth function
was noted, the mobility of the teeth completely disappeared.
Objective examination of both groups revealed a pale pink
color mucosa of marginal and attached gingiva. Complete
restoration of the papillae configuration was achieved — they
are compacted and evenly between the interdental spaces,
closed to the teeth (Fig. 1C).

After 12 months follow-up, gingival recession in both clin-
ical groups increased by 1.1+0.19 mm and by 0.90+0.12 mm
respectively relative to baseline without significant dif-
ferences between the groups (p>0.05). PPD in tested sites
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of the main group was 3.22+0.36 mm and in the control —
3.86+£0.24 mm (p>0.05). The rate of clinical attachment loss
in the main group was less than at baseline by 2.55+0.38 mm
(p<0.01), in the control group — by 2.40+0.18 mm (p<0.01).
No significant changes in FMPS and PI index were detected
(p>0.05). In the control group, GI tended to deteriorate; in the
main — it remained unchanged.

The clinical study demonstrated formation of a new clini-
cal attachment level, up to 4-5 mm, 12 months after surgical
treatment in both groups. In the main group, there was an
increasing distribution of intrabony defects in terms of re-
duction of attachment loss: a gain CAL within 2 mm was ob-
served in 25.9%, 2-3 mm in 33.4%, and more than 3 mm was
observed in 40.7% of the total number of intrabony defects.
The control group was dominated by the number of intrabony
defects in which the reduction in clinical attachment loss was
minimal (34.5%) and largest (44.8%), and a reduction of 2-3
mm was observed in only 20.7% of the total number of de-
fects (Fig. 5).
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Fig. 5. Distribution (number) of intrabony defects depend-
ing on the attachment loss reduction a year after surgery.
CAL — clinical attachment level

Radiological results. Radiographically determined CAL was
gained by 2.53+0.27 mm in the main group and 2.85+0.33 mm
in the control group after 12 months, reflecting the percentage
of filling intrabony defects with bone tissue by 27.5% and by
30.1% respectively. In the main group the percentage of bone
filling was 45.4% and in the control one — 46.2%. Some repara-
tive/regeneration bone processes were occurred from the 9™-10®
month in the control group and from the 8"-9" month in treated
sites of the main group. Even a year later, there was no bone aug-
mentation in the one site (3.7%) in the main group and two sites
(6.8%) in the control group. In these cases, radiographic shadow
of the bone substitute continued to be unchanged throughout
trial period.

Densitometric study in the main group determined a sig-
nificant (p<0.05) increase density in the alveolar bone and the
interdental septa by 47.3% to 1065.3+27.1 Hounsfield units
(HU) a year after surgery. In the control group it increased
by 32.6% (p<0.05) to 876.6+22.8 HU respectively in Table
3. Final bone formation occurred only from the 12" month
without benefits from each of clinical groups (Fig. 6).

Table 3. Radiographic bone densitometry indicators of interdental septs in tested sites (in Hounsfield units)

After surgery p-value”
Group Baseline (BS)
12 months max min BS-12 mo
Main (n=27) 723.2+41.1 1065.3+27.1 1286.7 762.9 <0.05
Control (n=29) 671.1+37.8 876.6+22.8 1166.5 625.6 <0.05
p-value™ >0.05 <0.05
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Fig. 6. Cone beam computed tomography reconstruction. (A) Three-dimensional reconstruction of mandible
to visualize the spatial topography of intrabony defects in position teeth 3.3-3.7. (B) Three-dimensional reconstruction
of mandible one year after surgery. Radiographic signs of the interdental septa bone tissue restoration in position teeth 3.3-3.6

Periodontal regeneration has been the subject of many previ-
ous fundamental studies [2,4,6,18]. Several surgical approaches
have already been proposed with many different regenerative
materials, including barrier membranes, grafts, active biologi-
cal compounds and combinations of those for clinical improve-
ments in intrabony defects, but none has demonstrated clear su-
periority over the others.

Although the clinical efficacy of surgical access in this
12-month follow-up study was determined by the stabilization
of the pathological process in periodontal tissues, the results
obtained were no more significant than those of the group for
comparison. Almost the same decrease in the depth of intrabo-
ny defects was determined by 53.5% in the main group (from
6.934£0.26 mm to 3.22+0.36 mm) and by 45.7% in the control
group (from 7.06+0.19 mm to 3.86+0.24 mm). The level of clin-
ical attachment loss was reduced by 30.4% (from 8.37+0.35 mm
to 5.8140.31 mm) in the main group and by 28.0% (from
8.57+0.37 mm to 6.37+0.28 mm) in the control group (p<0.05).
In the present study, BGCC and DBBM together with collagen
membrane resulted in significant improvement of all clinical
parameters with a mean bone fill of 45.4% and in the control
one — 46.2% respectively. This compares well with results ob-
tained in other similar studies using other types of biomaterials
for periodontal regeneration: only barrier membrane [12], am-
elogenins [8], their combination [27], xenogeneic bone grafts
[9], calcium phosphate ceramics, and bioglass [22]. According
to Camelo et al. [3] in study, histologically confirmed that com-
bination of autogenous bone/DBBM graft and collagen mem-
brane stimulates the bone formation, periodontal ligament, and
tooth cement. Oortgiesen et al. [16] reported alkaline phospha-
tase immobilization more pronounced onto DBBM and collagen
membrane combination. Periodontal and bone regeneration was
demonstrated in vivo experimental model.

However, in this study, unlike the other, there were evidences
of significant gingival recession increasing by approximately
60% within one year after surgery (Table 2). This may be ex-
plained by the postoperative soft tissues retraction, although
causes of this require further study.

The proposed composition for GTR stimulated periodontal
repair/regeneration in principle within significant limits. It is
not possible to disagree with findings Susin and Wikesjo [26],
effective regeneration in the first requires: sufficient tissues vas-
cularization, minimal invasiveness, biological feasibility, defect
morphology features, surgical approach, surgical skills only
then bone grafts choice.

Perhaps the biggest failure of GTR is membrane exposure
with followed bacterial contamination. However, a barrier
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membrane itself can accumulate oral cavity microflora and
periodontopathogens [24]. Déri et al. [7] suggested that the
presence of periodontopathogens in the regenerated site may
negatively influence the clinical outcomes. Thus, antimicro-
bial additives have been specifically added to BGCC struc-
ture to prevent these phenomena. Zhang et al. [29] reported
that bioglass components themselves demonstrate varying
degrees of antibacterial properties. Indirectly, the antibacte-
rial activity of the dopped silver and copper ceramics was
manifested by maintaining GI within achieved limits in the
main group at the 12" month (Table 2), unlike in the control
group, where it tended to increase (p<0.05). In this study,
decline hygienic and PBI indices after surgery did not lead
to significant changes in the local recorded Gingival index
(Table 2). Which may determine the treated tissues high re-
sistance to bacteria. However, against the background of a
tendency for general hygiene of the oral cavity reduction, the
hygienic indices determined in the tested sites did not change
significantly. Which may indicate a more active hygiene of
patients in these sites.

However, significant influence of the proposed glass-ceramic
composition on bone mineralization was determined. The CBCT
examination confirmed after BGCC appliance the bone pattern
resembled a natural one. In the control group some radiocon-
trast inclusions were identified, indicates incomplete resorption
of DBBM. The bone density profile of the restored/regenerated
bone was 21.7% higher in the main group than in the control
group (p<0.05). These findings are supported in other in vivo
studies [11].

Undifferentiated approach to intrabony defects in the site of
dental furcation and interdental areas, non-controlled endodon-
tic treatment, limited clinical trial within one year, lack of histo-
logical data, small sample of patients can be attributed as limita-
tions in this study.

Conclusions. Within the limits of the study, it can be inferred
that generally no significant differences were found either by
using BGCC with collagen membrane or DBBM with collagen
membrane in the treatment of intrabony defects both clinically
and radiographically.

Application BGCC with collagen membrane in treatment in-
trabony defects leads to significant reduction in probing depth,
clinical attachment level gain, and raises bone density profile.
Thus, it allows to consider such bioactive glass-ceramic compo-
sition as bone substitute material of choice during preoperative
plane of surgical treatment for patients with periodontitis. How-
ever, further long-term clinical studies with histological evalua-
tion are necessary.
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SUMMARY

BIOACTIVE GLASS-CERAMIC COMPOSITION IN
SURGICAL MANAGEMENT OF PERIODONTAL IN-
TRABONY DEFECTS

Lysenko O., Borysenko A.
O. Bogomolets National Medical University, Kyiv, Ukraine

It has been earlier proposed a novel graft on basis of bioactive
glass-ceramics for infected bony defects, where silver and cop-
per ions are represented as antibacterial agents.

The objective was to investigate clinical and radiological efficacy
of the bioactive glass-ceramic composition (BGCC) as bone substi-
tute material for periodontal intrabony defects surgery.

In a group of 47 patients with periodontitis was conducted
controlled clinical study of the proposed composition. As a con-
trol in 24 patients it has been used deproteinized bovine bone
mineral (DBBM) with collagen membrane. Such parameters as
pocket probing depth (PPD), clinical attachment level (CAL),
gingival recession, the early wound-healing index (EHI), hy-
gienic and gingival indices, radiological bone density were used
for evaluation surgical outcomes.
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Guided tissue regeneration was carried out in 56 intrabony
defects. A year after surgery it has been determined almost the
same significant (p<0.05) decrease PPD to 53.5% in the BGCC
group and to 45.7% in the DBBM group, CAL gain to 30.4% in
the BGCC group and to 28.0% in the DBBM group. Intrabony
defects were bone filled to 27.5% and to 30.1% respectively
with no significant differences for comparison groups. However,
it was noted the advantage of significant increasing bone density
in treated sites with BGCC (p<0.05). It also has shown a ten-
dency to decrease discomfort for patients and to improve wound
healing in postsurgical period according to the EHI in the same
group.

The using of BGCC with collagen membrane leads to signifi-
cant reduction in probing depth, clinical attachment level gain,
raises bone density profile. However, further long-term clinical
studies with histological evaluation are necessary.

Keywords: modified bioglass ceramics, periodontal regen-
eration, periodontitis, intrabony defects.

PE3IOME

BUOAKTHUBHASI CTEK/IOKEPAMUYECKASI KOM-
MO3UIIAS B XUPYPTHUYECKOM KOPPEKIIUU ITAPO-
JOHTAJIBHBIX BHYTPUKOCTHBIX KAPMAHOB

JIbicenko A.C., Bopucenko A.B.

Hayuonaneuwiti meouyunckuii ynusepcumem um. A.A. boco-
monvya, Kues, Yxpauna

Panee mpu uHOUIMPOBAHHBIX Ae(eKTax HMCIONB30BAIN HO-
BbIi KOCTHOIIACTUYECKUI MaTepuai Ha OCHOBE OMOAKTHUBHOM
CTEKJIOKePAMHKH, IJie B POJIM OAKTEPUIUAHBIX areHTOB BBICTY-
aJid MOHBI cepedpa U Me/Iu.

Lenp nccnenoBaHus - omnpenesieHUe KIMHUKO-PEHTICHOJIO-
ru4ecKoi d(pPEeKTUBHOCTH NMPUMEHEHHUS CTEKIOKEPAMUYECKOM
KOMIIO3UIIMM B KadeCcTBE KOCTHO-3aMELIAIOLIero Marepuia B
XUPYPIrUUECKOM JICYCHUH BHYTPUKOCTHBIX HapOAOHTAIbHBIX
KapMaHOB.

B rpynne u3 47 naumeHToB ¢ reHepaIu30BaHHBIM M1apOJOH-
TUTOM IPOBEAECHO KOHTPOJIUPYEMOE KIMHUYECKOE HCCIIEN0Ba-
HUE TPEUIOKEHHONW KOMITO3UIMK. B KayecTBe KOHTPOJIS HC-
HoJb30Bajiach ObIubs AenporerHu3upoBanHas kocTh (BIAK) c
KOJIJIareHoBOi MeMOpaHoi 24 marueHToB. Takue mapamerpsl
KaK n1yOuHa napoponTanbHbiX kKapmanoB (I'TIK), ypoBens kitu-
Huueckoro npuxpemenus (YKII), ypoBens peneccuu AecHSI,
UHJIEKC paHHero 3axkusieHus panbsl (MUP3P), ruruennyeckue u
TMHTMBAJIbHBIC MHJICKCHI, PEHTI€HOIOTHYeCKasl IUNIOTHOCTh KO-
CTH HCIIOJIb30BaHbI ISl OLEHKU Pe3yJIbTaToB XUPYPruiecKoro
JICUCHHUSL.

Hanpapnennast TkaHeBass pereHepauusi BBIIOJIHEHa B 00-
JacTu 56 BHYTPUKOCTHBIX KapMaHOB. CIycTs roj Hocie Xu-
PYPrHUYECKOro JIeUeHHs OmpesesieHHo cyiectBeHHoe (p<0,05)
nonwxkenue ['TIK na 53,5% B rpymnme co CTeK/I0KepaMUUECKO
xomnosunueit (CKK) u Ha 45,7% B rpynne ¢ BJIK, noseienue
YKII na 30,4% B rpynne ¢ CKK u Ha 28,0% B rpynne ¢ bJIK.
BHyTpHKOCTHBIE ApOAOHTAJbHBIE KapMaHbl 3alOJIHSUINCH
KOCTHOM TKaHbio Ha 27,5% u Ha 30,1%, cooTBeTCTBEHHO, 0€3
CYLIECTBEHHOIO Pa3iM4Ms MEXAy rpynnamu cpaBHeHus. On-
HAaKO, OTMEUYEHO NPEUMYIIECTBO B 3HAUUTEIBHOM YBEIUYCHUU
IUIOTHOCTH KOCTH B Y4acTKax, POJIeueHHBIX ¢ nomolnbsio CKK
(p<0,05). B aroii 3xe rpynie oTMeueHa TeHICHLUS K ITOHMXKe-
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HHIO YPOBHSI TUCKOM(OPTa y HALMEHTOB U YIy4ILICHHIO ITOKa3a-
TeJIeH 3)KUBJICHUS TOCIICONEPalMOHHBIX paH coracHo MP3P.

HcnonwzoBanue CKK B coueranuu ¢ KoyiareHoBoi memopa-
HOM BeJIeT K CyLIECTBEHHOH PeAyKINH [TyOHHBI KAPMAHOB, 110-
BBILLICHUIO YPOBHS KIIMHUYCCKOI'O IPUKPEIUIEHWS, HApaCTaHUIO
npoGuIsl IUIOTHOCTH KOCTHOH Tkauu. OpjHako, HEOOXOIMMO
NPOBEACHUE NOJIIOCPOYHBIX KIMHUYECKUX I/ICCHC}IOBBHI/II\;I C Iru-
CTOJIOTUYECKHUM IOATBEPKACHUCM.

@9boygdy

0m5dBHoy®o dobsggmsdogol 3mddmboios 3o@emb@o-
@0 dgoemdos x0ds39d0L Jodgdyoger 3m@gdiosdo

5.m0lgbgm, 5.0mM0lgb3m

s.5mymdme ol bob. g@mgbymo Lsdgwoiobem gboggm-
Lo®9@0, 30930, Y3M>06s

0680G0Mogmo  ©98gIHo0L  FgdobggzeBo  Swdy
Y90m;szobgdgao ogm sbogro dgs@3msliGogy®o dolo-
5, 53bo©gd o domsdBoygmo d0bsgg@sdogzols Laggyd-
39e0bg, Lows d0dBgdomazog®o  opgbBgdol Gmenls
SO gdebgb g39Mbaol s L3ogngbdols 0ombgdo.

38 ggols d0bobls Jomdmoygbos dgo dos
N0d53900L  Jodg@yogmo 39@bsgmdol @Ml dobo-
39Madoggeo  3md3mboiools dganol gdigargemo  do-
Lbogno  208myggbgool  3an0bojm-m9b@ambmanmaondo
9989JB O™l ggsligds.

3969G5@0bYM0  3oMombBoG0m  ssgsgogm 47
3530960l hogBotms  Fgdmmogobgoygmo  3md3mboczo-
00 33790bsgmdols bsgmb@@menm-3amoboggdo 33 gge.
bogmb@@menm  dobognols Loboo  godmygbgdyeno  oym
bo®ol ©g30m@Fgobobodgdyemo dgomo (bed) ooy qb-
9@0 39d0@Msbom (=24). Jody@aogmo gegagool dglo-
RBoligomse a0dmygbgdygeo oym dgdwgao 3sMsdg@@gdo:
35MmMEMbA Ym0 % 0353900l Low®dyg (3x ), genoboiydo
d0ds3M9d0lL mbg (39), @@dogngdols Ggigbool wmby,
d@ommdol sp®gyeo gbm@gdol 0bogdlo (45T0),30-
3096900 ©s aobyogsay®o 0bpgJlgdo, dgerols Mgbo-
396m@ma oo bodzgmogy.

dodsdmygamo  Jlmgoeg@o  Ggagbg@sizos  gldgen-
©> 56 dgogTops  x0d53900L  oMgdo.  Jodygdyoygao
3390bs@mdowsb gehmo (ol gdwga gobolobmgmds
X398 90 3xl salgoomo ©sdzgomgds 53,5%-0m (p<0,05)
d0b539M58039@ xa9ndo s 457%-0m bsimb@@menm
Na9990, gdo  ImIsBgds  304%-00  dobs3gdodo gy
Xo98do s 280% - bogmbd®mem xayado. dow-
odgmol 3oMMmEmbA Ym0 x0dsggdo 0glgdmes dgenols
Jumgomobaob  27,5%-0m  ©s  30,1%-0m, dgbodsdobsw,
9360336gemm  goblbgsggdom. dobsig@sdogol dsbsgnom
3390bs@mdol xa9xdo dgeol LodiMmogg goEoegdbom
9RO dgHo 0g4m,s00608bs bsgergdo wolgmdxgm®@o ©s
45To-0l ggOm Jswsaro Ishggbgdgeo, gowmg Logmb-
BOmEM x9edo.

3O@oagb9® 3933@sbsbmseb Fg@Tydygaro dobszgmsdo-
g0 gmd3mboizool  aodmygbgds  b@Ybgganygmauls
N 0353900L Lo®dols s@ligdom @gogdiost, genobogydo
303530930l mbol  bAwsl, dgarols Jbmgogrols 3@m-
gogol Lodggmogol asdgxmdglgdsl. s3@m@gdols ob-
00,930 gogEos 3arobogg@o 33egg9d0b poy@dgmy-
b JobAmeEmyo®o ssl@ymgdon.

41



