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ABSTRACT

Reconstruction of infrabony defects created by the chronic
inflammatory processes of parodontopathy represents a ma-
jor clinical problem in paradontology.

The objective of this research was to compare and evalu-
ate the efficiency of two bone substituents at reversing the
deep infrabony defects in the paradentium after the appli-
cation of a new “Biohapel” material consisting of biphasic
calcium phosphate/poly DL-lactide-co-glycolide.

This study included 12 patients of both genders with an av-
erage age of 49.7 years who were suffering from clinically mani-
fested parodontopathy. The main criteria for selecting patients
were the presence of six similar infrabony periodontal defects
that were at least 4 mm deep and in the lower side of the teeth
on both sides of the jaw. After applying a basic causal parodon-
topathy treatment, defects were divided into two groups, includ-
ing an experimental group (n=72) in which defects were recon-
structed using the “Biohapel” bone substituent (on one side of
the lower jaw) and a control group (n=72) in which infrabony
defects were reconstructed using 8 tricalcium phosphate (BTCP)
(Cerasorb®), a preparation very commonly applied in regenera-
tive parodontopathy treatment (on the other side of the lower
jaw). Markers to assess treatment efficacy were determined be-
fore surgery and 6 months after surgery by measuring the depth
of periodontal pocket and the level of the junctional epithelium.

We observed statistically significant differences in the
periodontal regeneration markers between the experimental
and control groups (p<0.05).

Application of “Biohapel” during the surgical treatment of
infrabony defects in the paradentium significantly improves
the bone regeneration of the paradentium when compared
with the standard application of B-tricalcium phosphate .

Keywords: infrabony defects, bone substituents, peri-
odontal pocket, level of junctional epithelium.
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SAZETAK

Osnovni klinicki problem u terapiji parodontopatije
predstavija rekonstrukcija infrakostanih defekata nastalih u
toku hronicnog inflamatornog procesa.

Cilj ovog istraZivanja bio je da se uporede primene dva
kostana substituenta i proceni uspesnost regeneracije dubok-
ih infrakostanih defekata parodoncijuma, posle primene no-
vog materijala bifaznog kalcijum fosfata/poli-dl-laktid-ko-
glikolida- “Biohapel™a.

U istrazivanje je ukljuceno 12 pacijenata, oba pola,
prosecne starosti 49, 7 godina, sa klinicki manifestnom paro-
dontopatijom. Osnovni uslov za odabir pacijenata za stud-
iju bilo je prisustvo Sest slicnih infrakostanih parodontalnih
defekta najmanje dubine 4 mm, u predelu istoimenih donjih
bocnih zuba, sa obe strane vilice. Nakon sprovedene bazicne
kauzalne terapije parodontopatije, defekti su podeljeni u 2
grupe: eksperimentalnu grupu (n=72), koja je rekonstrui-
sana ‘Biohapel” koStanim zamenikom (jedna strana donje
vilice), i kontrolnu grupu (n=72), gde su infrakostani defekti
rekonstruisani B tri kalcijum fosfatom (BTCP) (Cerasorb®-
om), preparatom koji se vrlo Cesto primenjuje u regenera-
tivnoj terapiji parodontopatije, (druga strana donje vilice).
Parametri uspesnosti terapije su odredeni pre, kao i 6 meseci
posle hirurskog zahvata, merenjem dubine parodontalnog
dzepa i nivoa pripojnog epitela.

Uoceno je da ima statisticki znacajne razlike izmedu ek-
sperimentalne i kontrolne grupe (p<0, 05), u odnosu na ispi-
tivane parametre parodontalne regeneracije.

Primena “Biohapel”-a u hirurskoj terapiji infrakostanih
defekata parodoncijuma omogucéava bolju kostanu regener-
aciju parodoncijuma u odnosu na primenu B tri kalcijum
fosfata koji je poznati standard u regenerativnoj terapiji .

Kljucne reci: infrakostani defekti, kostani zamenici,
parodontalni dzZep, nivo pripojnog epitela

ABBREVIATIONS

A+SD - average + standard deviation
BTCP - P tricalcium phosphate
DPP - depth of the periodontal pockets
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LJE - level of the junctional epithelium
MWRO - modified flap operation
PLGA - poly(lactic-co-glycolic acid)
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Parodontopathy represents a multifactorial illness
caused by periodontal pathogenic microorganisms, and its
course and outcome are determined by the genetic predis-
position and immunological response of the patient’ . The
aetiology of parodontopathy is well-known, but the treat-
ment of this disease is very complex and dependent on
many factors (1, 2). The chronic inflammatory processes
observed in parodontopathy can lead to extensive damage
of the periodontium. One of the most complicated symp-
toms of parodontopathy is the development of infrabony
defects because they are extremely difficult to treat. Re-
construction of these defects is exceptionally demanding
and their presence contributes to an unfavourable illness
prognosis (1).

Regeneration of destroyed tissues within in paradenti-
um (restitutio ad integrum) represents the main objective
for parodontopathy treatment. A standard procedure in
the treatment of periodontal pockets is an MWRO (modi-
fied flap operation), but it shows little success in eliminat-
ing infrabony periodontal defects; thus, to enhance the re-
generation of periodontal tissues, we have assessed various
bone substituents (3, 4). A novel concept for the regenera-
tion of periodontal tissues is based on the application of
biomaterials that enable regeneration of the paradentium
with varied efficiency (5).

Bone tissue has the smallest regenerative potential
when compared with the surrounding tissues of the para-
dentium, but its proper functioning is of great importance.
In periodontal surgery, various materials of different ori-
gins, including biological and synthetic, have been used for
implantation into bony defects in an attempt to improve
the regeneration and reparation of periodontal tissue (4).

The materials used for implantation need to have par-
ticular features, including biological compatibility, be easy
to use, cause minimum postoperative complications and be
financially acceptable for the patient. The basic principle be-
hind using bone substituents is the assumption that the ma-
terial has an osteogenic, osteoconductive and osteoinduc-
tive potential. This material is also expected to be resorptive
and completely replaced by the newly formed bone (6).

Calcium phosphate is the main constituent of bone,
and crystal hydroxyapatite (HAP) provides mechanical
firmness to the bone. HAP, which is identical to the HAP in
bones, can be obtained synthetically from biphasic calcium
phosphate to produce a HAP that is mixed with tricalcium
phosphate and a polymer component of poly lactide-co-
glycolide (Biohapel) (7). Immediately after implantation,
the polymer component (poly lactide-co-glycolide) of
Biohapel shows an exceptional ability at adhering to os-
teoblasts, enhancing its osteogenic potential (8). When in
contact with a vital bone, the material is resorbed within
several months and is replaced with a newly formed bone
without causing local or systemic toxicity (9).

The objective of our research was to analyse the de-
gree of bone regeneration in infrabony defects of the pa-

INTRODUCTION

radentium from a bone substituent based on a hydroxy-
apatite coated with a polymer, “Biohapel, ” in comparison
to a commonly used synthetic preparation of j tricalcium
phosphate (Cerasorb®).

MATERIALS AND METHODS

Here, we used a controlled and blinded trial based on a
split mouth method. Our study compared two implant ma-
terials, including Biohapel in granules of 50-650 nanome-
tres and 8TCP (Cerasorb®, Curasan, Germany) in granules
of 63-250 micrometres. This research was approved by the
Ethical Committee of the Faculty of Dentistry in Belgrade
(number 123/2).

The clinical study included patients without systemic
diseases and allergies, patients who haven't used antibiot-
ics for at least 6 months prior to the start of the study, and
non-smokers. The study excluded patients with terminal
illness, pregnant women and nursing mothers and patients
with acute inflammation of the paradentium. The study
included 12 patients with bilateral infrabony defects of the
paradentium at least 4 mm deep on the side teeth of the
lower jaw. Each participant signed a consent form to be
involved in the study.

Two weeks before surgery all patients received a ba-
sic treatment for the affected paradentium consisting of
instruction about maintaining adequate oral hygiene, re-
moving all soft and firm deposits from the teeth, correc-
tion of bad fillings and other iatrogenic factors.

The surgical procedure began with the local application
of lidocaine and epinephrine in a ratio of 1:100, 000. After
an intrasulcular incision, the full thickness of the cheek
flap and lingual flap was lifted. After treating the periodon-
tal pockets by debriding the granulation tissue and surface
of the root, random infrabony defects from one side of the
lower jaw in the region of first molars and first and second
premolars on the mesial and distal side were reconstructed
by applying Biohapel (experimental group n=72). The oth-
er side of the lower jaw in a region of equivalent teeth was
reconstructed using P tricalcium phosphate (Cerasorb®)
(control group, n=72). The implanted material was firmly
packed into intra-bony defects with a sterile amalgam ram-
mer. Finally, the mucoperiosteal flaps were repositioned
and sutured primarily with single interdental sutures (Ethi-
con’, Mersilk 4-0, USA).

The condition of the paradentium was evaluated using
the depth of the periodontal pockets (DPP) and the level
of the junctional epithelium (LJE) as clinical parameters.
All parameters of the affected paradentium were veri-
fied before surgical treatment and 6 months after surgery.
Measurements were performed using a millimetre gradu-
ated pigtail explorer (PCP-UNC 15, Hu-Friedy, Leimen,
Germany), and the obtained values were recorded in mil-
limetres. Patients had a follow-up visit on the first day af-
ter surgery and again on the seventh day post-surgery to
have their stitches. Subsequently, follow-up visits occurred



once a month up for six months to follow the degree of
tissue healing after the surgery. Data were analysed using
the statistics package SPSS (version 18.0). The results are
presented as the average + standard deviation (A+SD). A
value of p<0.05 was considered statistically significant.

RESULTS

After treatment, the results obtained from both groups
showed a statistically significant reduction in the exam-
ined parameters (Table 1). Analysis of the depth of the
periodontal pocket and the level of junctional epithelium
six months after the surgery showed that there was a statis-
tically significant difference after the application of the two
tested materials (Figures 1 and 2). There was a statistically
significant reduction in the DPP and LJE of the Biohapel
group when compared with the Cerasorb group (Table 2).
No complications were recorded during the postoperative
period.

Table 1.
Before surgery 6 months after Wilcoxon
A+SD (Mm) surgery A+SD (Mmm) test
DPP Biohapel 6,32+1, 23 2,76+0, 52 p =0, 000
LJE Biohapel 4, 86+0, 92 2, 8310, 61 p =0, 000
DPP Cerasorb 6, 54+1, 26 3,360, 84 p =0, 000
LJE Cerasorb 4, 97+0, 96 3,26+0,71 p =0, 000

Abbreviations: DPP - depth of a periodontal pocket, LJE - level of junc-
tional epithelium, A+SD - average + standard deviation, p — statistical
significance

DISCUSSION

Our results show that application of the bone substitu-
ent Biohapel is a significantly improved treatment for deep
infrabony defects of the paradentium whencompared with
synthetic p tricalcium phosphate. Numerous studies have
previously shown a significant reduction in the depth of in-

Table 2.

Reduction of DPP 6 months after 72
Biohapel treatment

Reduction of DPP 6 months after 72
Cerasorb treatment

Mann-Whitney U test p =0,036

Reduction of LJE 6 months after 72
Biohapel treatment

Reduction of LJE 6 months after 72
Cerasorb treatment

Mann-Whitney U test p =0,020

3,56+0,96

3,18+0,92

2,03+0,77

1,70+0,85

Abbreviations: n — number of infrabony periodontal defects, A+SD - av-
erage + standard deviation, ;p — statistical significance, DPP - depth of a
periodontal pocket, LJE - level of junctional epithelium

I tooth4Bdistal
I tocth4Bmesial
tocthd5distal
T tocthdSmesial
tocthddistal
87 I tooth44mesial

Mean +-1 5D
3
F
—_—

2_ ﬂ”

T
hefore therapy

T
after therapy
time

Figure 1. Probing depth of periodontal pocket before and after applica-
tion of Biohapel.
Abbreviations: SD-standard deviation.
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Figure 2. Probing depth of periodontal pocket before and after applica-
tion of Cerasorb.
Abbreviations: SD-standard deviation.

frabony periodontal defects six or more months after the ap-
plication of various bone substituents (3, 10, 11, 12, 13). Lu-
kovic and associates conducted a clinical study that showed
Cerasorb and Bioss have similar efficacies as a treatment
for deep infrabony pockets (14). Saini and associates found
limited improvement using beta tricalcium phosphate to
treat infrabony defects and determined that beta tricalcium
phosphate in combination with biologically active factors
provides a significantly better result (15). Jansen and associ-
ates showed that the main shortcoming of beta tricalcium
phosphate is its fast resorption and that priority in the treat-
ment of bony defects should be given to autogenous trans-
plants (16). Elyan and associates showed that application of
the nanocrystal hydroxyapatite as a treatment for infrabony
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defects led to a significant reduction in the depth of infra-
bony defects and had a stimulating effect on angiogenesis
and osteogenesis. This same study also showed that the
nanocrystal hydroxyapatite easily adhered to the fibroblasts
and osteoblasts of the periodontal ligament (17). Porosity,
surface structure, particle size and chemical features have
are key characteristics that dictate the regenerative and os-
teoconductive potential of bone substituents (18). Thus, the
greater treatment efficacy of Biohapel that we observed was
most likely a consequence of the specific features of the ma-
terial. Biohapel is the first nanocrystal material coated with
a polymer component that has been used for the treatment
of deep defects of paradentium, and its polymer component
strongly adheres to the surrounding cells that are involved in
tissue regeneration. Therefore, the size of the Biohapel par-
ticles and the PLGA polymer component provide this newly
synthesised material with advantageous features. Addition-
al research is needed to determine the long-term efficacy
of Biohapel. In addition, a histological analysis of human
preparations could determine any distinct characteristics of
Biohapel as a treatment for infrabony periodontal defects.
Our study undeniably shows that the application of biphasic
calcium phosphate/poly DL-lactide-co-glycolide produces
significant levels of bone regeneration and is a viable treat-
ment option for infrabony defects of the paradentium.
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