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Objective: Evaluating the effect of BIO-GEN MIX Granules in
treating periodontal intrabony defects in severe and advanced
periodontitis patients.

Methods: The study was based on a split mouth design on 15 patients
as follow: Control sites: includes 15 periodontitis patients which were
treated by open flap debridement (OFD). Study sites: includes 15
periodontitis patients with periodontal intrabony defects which were
treated by OFD with equine bone graft. After completion of phase I
therapy, an evaluation of the periodontal indices was performed to start
the surgical phase. Clinical parameters included; plaque index (PI),
gingival index (Gl), bleeding on probing index (BOP), probing pocket
depth (PPD), clinical attachment level (CAL), and assessment of bone
level (BL) using cone beam radiography. These parameters were
recorded for all patients at baseline, three months and six months
postoperatively except for BL which was only assessed at baseline and
6 months postoperatively.

Results: The clinical and radiographic indices showed better results in
the study group when compared to the control group regarding bone
regeneration.

Conclusion: OFD with BIO-GEN and OFD alone were effective in
reducing pocket depth, improving clinical attachment levels and
promoting defect fill, OFD with BIO-GEN xenograft material showed
better results than OFD alone.
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Introduction:-

Globally, one of the most widespread complaints is the periodontal disease. Losing the periodontal supporting
structures including the periodontal ligament (PDL), alveolar bone, and cementum is the most severe outcome,

which leads to the early loss of teeth.(1, 2)
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Treatment of periodontitis aims at minimizing manifestations of the disease, preventing further disease progression
with the intentions to decrease the risk of tooth loss, provide information on maintaining a healthy periodontium and
perhaps regenerate the lost periodontal tissue.(3) Scaling and root planning is the official periodontal treatment,
which is very impressive in restoring minor disease-related tissue damage and stopping the advancement of the
disease. However, they do little in promoting regeneration of the destructed periodontal tissues in advanced cases.
On the other hand, periodontal surgery, in particular, regenerative periodontal surgical procedures, aims not only to
eliminate pockets but also to restore a new attachment apparatus and reconstructs the lost periodontal component to
the previously existing ordinary physiological parameters.(2)

Bone grafting materials are basically categorized into four kinds which are an autograft, allograft, xenograft, and
alloplastic graft. A bone graft that is passed in the same person from a site to another is called autograft and is
considered as the gold standard since it offers a good scaffold for osteoconduction and includes growth factors for
osteoinduction in addition to progenitor cells for osteogenesis. Yet, risking the donor area injury and the possible
restriction of graft availability are major disadvantages of autograft procedures. Allografts (from genetically alike
individuals of a matching species) and xenografts (from other species) jeopardize disease transmission and an
immunologic reaction may be triggered. So, the consideration of using alloplastic (synthetic) grafting materials is
increased because of these complications.(4)

Autogenous bone grafts have been referred to as the gold standard and have offered the greatest potential for success
in regenerative procedures. This ensures osseous regeneration because it can bear osteogenic, osteoinductive, and
osteoconductive properties associated with preosteoblastic cells residing in the graft. It is, however, unfavorable to
patients and surgeons because it requires additional surgical sites and also has several disadvantages including
limited availability, patient morbidity, and irregular resorption rate, which deter general application in clinical
practice. Hence various allogenic bone substitutes have been developed as alternative candidates for osteoblast
migration and proliferation. They still, however, have provoked the fear of disease transmission and immunologic
reaction. These possible defects of allogenic grafts have led the development of alternative graft materials including
xenografts.(82)

Xenografts have clear advantages, as they can be mass-produced in large quantities at relatively affordable
processing costs.(6) Deproteinized bovine hydroxyapatite has been documented to be more effective than synthetic
alloplasts for promoting new bone formation. Hence, bovine bone mineral has been extensively studied and is
widely used in clinics. Despite the deproteinization process of bovine bone substitute for preventing possible
immunologic reaction and disease transmission, debate continues over the outbreak of bovine spongiform
encephalopathy. Therefore, a need is felt for an alternative type of donor that does not have this risk. Considering
the safety of xenogenic material, an equine-derived bone is proposed to be an alternative xenogenic bone substitute
material.(82)

Proper diagnosis is a prerequisite for successful treatment in the dental field.(9) Diagnosis of periodontal disease
generally depends on clinical examination and radiography, which is important in evaluating the bone loss and the
amount of destruction.(10) Two-dimensional (2D) conventional radiographic technologies cannot provide as
adequate information regarding periodontal intrabony and furcation defects that are undergoing morphologic
changes in three dimensions (3D).(11) Therefore, three-dimensional radiography such as Cone beam CT provides
better quantitative and diagnostic data on periodontal bone levels than two-dimensional conventional
radiography.(12)

Bio-Gen® (Bioteck-lItaly) bone material was used in this study, which is considered a xenograft and consist of
cancellous-cortical particles of horse femur. Bio-Gen MIX granules is indicated in patients with cases such as
periodontal defects, peri-implant defects, post extractive sockets and in sinus lifting surgeries. Although many
studies on this material were conducted in the USA and Europe, a limited number of studies were available about its
use in treating periodontal intrabony defects in the Middle East, therefore this study was conducted to evaluate the
effectiveness of Bio-Gen in treating a sample of Egyptian population patients with periodontal intrabony defects.

Subjects and Methods:-

A total of fifteen subjects from those attending the Department of Oral Medicine and Periodontology Clinic, Faculty
of Dentistry, Mansoura University were included in the study. The study was based on a split-mouth design as
follow: (Control site): included fifteen periodontal intrabony defects which were treated with open flap debridement
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(OFD) and (Study site): included fifteen periodontal intrabony defects which were treated with OFD with bone graft
material (BIO-GEN MIX Granules) [Figure 1].

Fig 1:-A photograph showing equine Xenograft bone substitute (BIO-GEN® product.

L o

Study design:

Phase 1 therapy was performed to all patients, which included scaling and root planning, oral hygiene instructions in
the form of tooth brushing instructions and the use of chlorhexidine mouthwash and an occlusal adjustment when
indicated.

Clinical examination:

Complete medical and dental histories were taken from all patients. A full periodontal evaluation was made for each
patient before, 3 and 6 months after the periodontal surgery including the following clinical parameters:

Gingival index (GI) (LOe & Sillness 1963).(13)

Plaque index (PI) (Sillness & LOe 1964).(14)

Bleeding on probing index (BOP) (Muhlemann 1977).(15)

Probing pocket depth (PPD) (Ramfjord 1967).(16)

Clinical attachment level (CAL) (Ramfjord 1967).(16)

arwdE

Radiographic examination:

1. Preoperative bone defect measurement (at baseline):

2. Initial radiographic assessment using panoramic radiograph.

3. Advanced radiographic assessment: the distance from cementoenamel junction (CEJ) to the base of the bone
defect was measured using CBCT.

4. Postoperative bone fills (after 6 months): the distance from cementoenamel junction (CEJ) to the base of the
new bone level was measured using CBCT.

Surgical procedure:

Following adequate local anesthesia, buccal and lingual intrasulcular incisions were made using blade no.15 and a
full-thickness flap was reflected to expose the intrabony defects with care to preserve the interdental papilla. After
debridement of the bone defects, the root surfaces were properly scaled and root planned with Gracey curettes.

Equine bone granules (Bio-Gen) were mixed with drops of sterile saline then carried by a spoon like instrument to
be placed into the defect site and condensed gently with a sterile smooth condenser. The graft material was placed in
the intrabony defect incrementally to avoid the presence of large voids between the particles of the material and the
bony walls of the defect.

Suturing of the flap with 4-0 vicryl suture and the atraumatic curved needle was used. All patients received

postoperative instructions and medications, including rinsing with 0.12% chlorhexidine mouthwash (twice daily for
two weeks), Augmentin antibiotic 1gm tablet once daily for one week and Ibuprofen anti-inflammatory medication
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600mg twice a day for 5 days. Patients were recalled after 6 months post-surgically for clinical and radiographic
evaluation.

Statistical analysis of the data:

The used tests were: (1) Student t test: for parametric quantitative variables, to compare between two studied groups,
(2) Mann Whitney U test: for non-parametric variables, (3) Repeated Measures (ANOVA): for parametric
quantitative variables, to compare between more than two studied periods with post Hoc LSD for within group’s
comparison (pairwise comparison), (4) Friedman test: for non-parametric quantitative variables, to compare between
more than two studied periods with Wilcoxon signed Rank test to compare every 2 periods.

Results:-

A statistically significant reduction in the median values of GI, Pl and BOP were noticed 6 months following the
surgery in both sites [Table 1,2]. However, when comparing between both sites a non-significant change was
noticed 6 months after surgery [Table 3,4,5]. Regarding PPD and CAL, both sites showed a significant PPD
reduction and CAL gain 3 and 6 after surgery when compared to the baseline [Table 1,2], also the grafted site
showed a significantly better results regarding PPD and CAL when compared to the non-grafted site only 6 months
after surgery [Table 6,7]. Concerning radiographic changes, an increase in BL was significantly shown in the two
sites [Table 1,2], nevertheless BL was significantly higher in the grafted site when compared to the non-grafted site
6 months postoperatively [Table 8].

Table 1:-Comparison of changing indices through follow up in control site.

Control site

At baseline

3 Months after the
surgery

6 Months after the
surgery

Test of sig.

Gingival index
Median(Min-max)

1.0(0.5-2.0)®

0.25(0.0-1.0)°

0.0(0.0-0.5)°

Freidman test
p=0.009*

Plaque index
Median(Min-max)

1.0(0.75-1.0)®

0.5(0.25-0.50)®

0.0(0.0-0.25)™

Freidman test
p=0.007*

Bleeding on probing index 2.0(1.0-2.0)® 0.5(0.0-1.0)* 0.25(0.0-0.25)" Freidman test
Median(Min-max) p=0.009*
Probing pocket depth 4574057 4.20+0.55% 3.85+0.59° F=2.7
Mean+SD P=0.03*
Attachment level 5.24+0.25% 4.74+0.46° 4.33+0.59° F=2.04
Mean+SD P=0.04*
Bone level 4.97+0.25* 4.57+0.27° F=4.3
Mean+SD P=0.043
Table 2:-Comparison of changing indices through follow up in study site.

Control site At baseline 3 Months after the | 6 Months after the | Test of sig.

surgery

Surgery

Gingival index
Median(Min-max)

1.0(0.5-2.0)®

0.25(0.0-1.0)°

0.0(0.0-0.5)°

Freidman test
p=0.009*

Plaque index
Median(Min-max)

1.0(0.75-1.0)®

0.5(0.25-0.50)®

0.0(0.0-0.25)™

Freidman test
p=0.007*

Bleeding on probing index
Median(Min-max)

2.0(1.0-2.0®

0.5(0.0-1.0)°

0.25(0.0-0.25)"

Freidman test
p=0.009*
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Probing pocket depth 4.57+0.57% 4.20+0.55% 3.85+0.59" F=2.7
Mean+SD P=0.03*
Attachment level 5.24%0.25" 4.74+0.46° 4.33+0.59" F=2.04
Mean+SD P=0.04*
Bone level 4.97+0.25° 4.57+0.27° F=4.3
Mean+SD P=0.043
Table 1:-The mean value of probing pocket depth at three different periods

Probing pocket depth

At baseline 3 months after | 6 months after | P

surgery surgery

Control site
Min. — Max. 4.23-52 2.33-438 2-45 P=0.03*
Mean + SD. 4.57+0.57 4.20+0.55 3.85+0.59
Sig. bet. Periods p;=0.03",p,=0.03",ps=>0.05
Study Site
Min. — Max. 42-51 2.25-4 1.66 - 3.2 P<0.05*
Mean + SD. 4.36+0.69 3.94+0.86 2.16+0.56
Sig. bet. Periods p,=0.001" ,p,=0.001",p;=0.001"
P 0.61 0.26 0.002*
Table 2:-The mean value of clinical attachment level at three different periods

Clinical attachment level

At baseline 3 months after | 6 months after | P

surgery surgery

Control site
Min. — Max. 4.2-5.2 3.5-4.7 3.3-4.6 P=0.04*
Mean + SD. 5.24+0.25 4.74+0.46 4.33+0.59
Sig. bet. Periods p:=0.04",p,=0.03",ps=>0.05
Study Site
Min. — Max. 4-6.4 2.08-55 1.99-5.05 P<0.05*
Mean + SD. 4.64+0.49 3.99+1.3 2.92+0.58
Sig. bet. Periods p;:=0.001" ,p,=0.001",p5=0.001"
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P 0.80 0.26 0.005*

Table 3:-The mean value of bone level at two different periods

Bone level

At baseline 6 months after surgery Py
Control site
Min. — Max. 3.8-5.07 3.5-4.6 P=0.043*
Mean £ SD. 4.97+0.25 4.5+0.27
Study Site
Min. — Max. 4-7.36 2.1-4.9 P<0.05*
Mean £ SD. 4.62+0.40 2.66+0.44
P 0.23 0.001

Fig 2:-A Cone beam for measurement of the bone level of the defect treated with OFD alone at baseline and 6
months after surgery.

Baseline 6 Months postoperatively

Fig 3:- A Cone beam for measurement of the bone level of the defect treated with OFD and BIO-GEN at baseline
and 6 months after surgery.

Baseline 6 Months postoperatively

Discussion:-

The ultimate goal of periodontal therapy is the regeneration of periodontal supporting tissues that have been lost as a
consequence of periodontitis. The key to tissue regeneration is to stimulate a cascade of healing events which, if
coordinated, can result in completion of integrated tissue formation. The various treatment modalities include the
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use of autografts, allografts, xenografts and alloplastic materials. Bone grafting is a dynamic process. It is a unique
scientific attempt employed to incorporate four desired properties-Osteogenesis, Osteoinduction, Osteoconduction
and Osteointegration.(17)

The outcomes of treating intrabony defects using OFD with equine bone graft (Bio-Gen®) is superior than treating
with OFD alone as shown in the results of this study. In clinical and radiographic parameters a statistically
significant enhancement was shown favoring OFD with xenograft group. For regeneration, Bio-Gen® material
which is taken from the femur bone of the horse has shown favorable results. The product is easy in handling,
osteoconductive, and capable of promoting periodontal ligament cell proliferation. Bio-Gen® is a biocompatible
osteoconductive xenograft that is structurally similar to human bone. It is known to be directly bonded chemically to
the bone when grafted. In order to permit bone ingrowth and deposition, a scaffold is provided by the
osteoconductive properties of the material and thus support to achieve a significant improvement in clinical PPD and
CAL. Besides, the apical proliferation of junctional epithelium is prevented by bone grafts, thereby causing actual
gain in clinical attatchment after the surgery.

When comparing between baseline, 3 and 6 months postoperatively in both sites the plaque index was significantly
improved in this study which may be explained by maintaining a good oral hygiene by patients, regulation of
follow-up appointments scheduled by the operator, and reinforcing the oral hygiene instructions to the patients by
the dentist through the study period. Similar findings were reported by Oreamuno et al. (18)

When comparing between baseline, 3 and 6 months postoperatively in both sites GI and BOP was significantly
improved in this study. This may be because the patients were motivated to have a good oral hygiene after scaling
and root planning before surgery, the return of the gingival tissues from a diseased state to health after resolution of
inflammation, regular supportive treatment delivered postoperatively, and, and also may be. Yukna et al (19), Park
et al (20), and Demir et al agreed with these results.(21) Regarding GI, BOP and Pl when comparing between both
sites at baseline, 3 and 6 months postoperatively no significant difference was found. Mengel et al (22)and Sculean
et al also agreed with these findings. (23)

In this study when comparing between both sites at baseline, 3 and 6 months postoperatively PPD and CAL was
significantly reduced favoring the results of sites where bone graft was used, which is in consistent with Fatima et al
(24) who used inorganic bovine-derived hydroxyapatite matrix/cell binding peptide as a bone graft material in the
treatment of human periodontal infrabony defects. Similarly Gokhale, et al (25) had the same results when using
Bio-Oss™ in treating infrabony periodontal defects. Also, they think that in order to establish a good understanding
of the periodontium regeneration, additional long-term clinical studies with histologic evaluation of the results are
required. On the other hand Gojkov Vukelic et al (26) disagree with these findings as thier results did not show any
significant reduction in PPD and improvement in CAL when comparing between the two sites.

In the present study the sites where xenograft material was placed showed significantly better radiographic results
when compared with the non-grafted sites 6 months after the surgeries regarding new bone level, this may be caused
by defect characteristics, good defect debridement, gentle placement of graft particles and reasonable time of follow
up. Similar results were found by Attia (27) who used porcine xenograft in the treatment of periodontal intrabony
defects, also Jangid (28) had same results in his clinical and radiographic study on treating periodontal intrabony
defects with alloplastic fisiograft.

Concerning control site treated with open flap debridement without bone graft:

In this study PPD and CAL were significantly improved at 3 and 6 months postoperatively when compared to the
baseline. In agree with these results, studies done by Graziani et al (29), Kasaj et al (30) . After resolving the
inflammation, healing at the base of the pocket may reduce PPD and gain in CAL. Additionally, it could be
explained by the regular presurgical plague control, postoperative supportive program as well as modality of the
treatment all contribute in PPD reduction and CAL gain.

On radiographic examination the amount of defect fill 6 months after the surgery was significant different from
baseline. In agreement with our results a study by Score (31) showed similar results regarding non-grafted site. In
addition similar findings were seen in a study made by Slotte (32) comparing the treatment of periodontal intrabony
defects through open flap surgery with and without adjunct bovine bone mineral. Pietruska et al (33) , Heinz et al
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(34) and Nasr et al (35) also agreed with these results as their studies revealed that OFD procedures alone without
using bone graft materials in treating periodontal intrabony defects have shown to produce 10-30% osseous fill.

Concerning study site treated by OFD with Bio-Gen®:

In our study PPD and CAL were significantly improved at 3 and 6 months postoperatively when compared to
baseline. In agreement with our study results, researches about bovine-derived xenograft by Needleman et al (36)
and Sculean et al(37) were conducted which resulted in reduced PPD by 2-5mm and increased in CAL by 2-4 mm.

When comparing between baseline and 6 months after the surgery a significant increase in bone level was detected.
Effective xenograft preparation may play an important role in the increase bone level, because its structure is similar
to the human bone, and the time of resorption in these biomaterials permit the osteogenesis in the system of pores
with a gradual replacement with the recipient's bone. Smieszek-Wilczewska et al (38) used biogen xenograft in
treating alveolar processes of mandible and maxilla and agreed with our results. The results of our study were
support by Golam et al (39) whom revealed in thier study the effect of biogen on bone formation. A study by Choi
(40) was made to evaluate artificially created infrabony defects, comparing measurements made using periapical
radiographs and CBCT reported that higher precision and accuracy were obtained using CBCT.

Results of this study showed that using xenogenic equine bone graft Bio-Gen with OFD has improved the treatment
outcome clinically and radiographically more than OFD alone.

Conclusions:-
BIO-GEN MIX bone graft material has a good result and has the ability to reduce pocket depth, improve clinical
attachment levels and promote defect fill.
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