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Alloplast with and without Flowable GTR Barrier in Mandibular
Molar Class II Furcation Defects
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ABSTRACT
Background: Guided tissue regeneration (GTR) therapy has
shown good results in the management of mandibular molar
class II furcation defects. Advances in biomaterial sciences
have developed alloplastic bone replacement graft materials
and bioabsorbable GTR barrier membranes with good biologic
response and handling properties. The aim of this study was
to compare the attachment gain and the bone fill obtained
with an alloplast [biphasic calcium phosphate (BCP) 60%
hydroxyapatite (HA) and 40% beta tricalcium phosphate
(b-TCP)] with and without a bioabsorbable GTR barrier
[flowable poly (DL-lactide) (PLA) dissolved in N-methyl-2pyrrolidone (NMP)] in the treatment of mandibular molar class II
furcation defects.
Materials and methods: A total of 20 class II furcation defects
were treated in 16 patients with chronic periodontitis in a
comparative study. Ten defects were treated with Camceram®
(BCP 60% HA and 40% – TCP) bone replacement graft material
(group I) and 10 defects with a combination of Camceram®
bone replacement graft material with Atrisorb® Freeflow™,
bio-absorbable GTR barrier (flowable PLA dissolved in NMP)
(group II). At baseline and at 6 months postsurgery, clinical
parameters of vertical probing depth (PD) and horizontal
probing depth (P-H), clinical attachment level (CAL), gingival
recession (GR), and vertical depth of furcation defect (VDF)
and horizontal depth of furcation defect (BP-H) were evaluated.
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Results: Statistical analysis was done with the Statistical
Package for Social Sciences (SPSS) program. Intergroup
comparisons made at 6 months postsurgery by unpaired
Student’s t-test showed mean reduction in PD in group I was
3.10 ± 0.73 mm and in group II was 3.20 ± 1.03 mm (p > 0.05).
Mean reduction in P-H in group I was 1.60 ± 0.69 mm and in
group II was 1.90 ± 0.73 mm (p > 0.05). Gain in CAL in group I
was 2.80 ± 1.03 mm and in group II was 2.90 ± 0.94 mm
(p > 0.05). Change in GR in group I was −0.30 ± 0.48 mm and in
group II was −0.30 ± 0.48 (p > 0.05). Reduction in VDF in group I
was 1.30 ± 0.67 mm and in group II was 1.80 ± 0.63 mm (p ≤ 0.01).
Reduction in BP-H in group I was 1.30 ± 0.67 mm and in group II
was 1.90 ± 0.73 mm (p ≤ 0.05).
Conclusion: It was concluded that the combination technique
of BCP alloplast with a flowable bioabsorbable GTR barrier led
to better results in regard to defect bone fill as compared with
when the BCP alloplast alone was used.
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INTRODUCTION
New attachment formation in furcation defects treated
by guided tissue regeneration (GTR) therapy has been
documented. The class II mandibular furcation involvement has shown much positive response when treated
by this mode of therapy.1
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Owing to surgical trauma induced while removal of
the nonresorbable membranes,2 bioabsorbable barriers
were developed comprising of polylactic acid, polyglycolic acid, and their copolymers. These bioabsorbable
barriers have shown successful clinical results in human
trials.3
Concurrently in mandibular molar class II furcation
defects, alloplastic bone replacement graft materials have
demonstrated good clinical results. Bioceramics form a
category of alloplastic bone replacement graft materials,4
one of which is a two-phase calcium phosphate known
as biphasic calcium phosphate (BCP).5
The aim of this study was to compare the attachment
gain and the bone fill obtained with a BCP alloplast [60%
HA and 40% beta tricalcium phosphate (b-TCP)] with
and without a bioabsorbable GTR barrier [Flowable poly
(DL-lactide) (PLA) dissolved in N-methyl-2-pyrrolidone
(NMP)] in the treatment of mandibular molar class II
furcation defects.

MATERIALS AND METHODS
Materials
Biphasic Calcium Phosphate alloplast (60% HA and
40% b-TCP) (CAMCERAM®; Cam-Implants BV®, the
Netherlands).
Bioabsorbable GTR barrier (flowable PLA dissolved in
NMP) (Atrisorb® Freeflow™; Collagenex Pharmaceuticals,
New Town, Pennsylvania, USA).

Methods
Sixteen systemically healthy patients diagnosed with
chronic periodontitis were enrolled for this study. Four
patients had bilateral mandibular molar class II furcation
defects. These patients served as split mouth subjects,
receiving BCP alloplast bone replacement graft material

Camceram® composed of 60% HA and 40% b-TCP in
one defect (group I) and a combination of BCP alloplast
bone replacement graft material Camceram® composed
of 60% HA and 40% H-TCP with a bioabsorbable GTR
barrier (flowable PLA dissolved in NMP] Atrisorb ®
Freeflow™ on the contralateral side defect (group II).
The remaining 12 patients, having unilateral mandibular
molar class II furcation defects, were assigned to either
group I (six subjects) or group II (six subjects) by coin
toss. A total of 20 furcation defects were treated in
16 patients [10 defects with Camceram® bone replacement
graft material (group I) and 10 defects with a combination
of Camceram® bone replacement graft material with
Atrisorb® Freeflow™, bioabsorbable GTR barrier for
direct application (flowable PLA dissolved in NMP)
(group II)].
At baseline and at 6 months postsurgery, clinical
parameters of clinical attachment level (CAL), gingival
recession (GR), vertical probing depth (PD) and horizontal
probing depth (P-H), vertical depth of the furcation defect
(VDF) and horizontal depth of the furcation defect (BP-H)
were evaluated using customized occlusal stents, UNC-15
probe, and specially calibrated Naber’s periodontal probe
with 1 mm markings (Fig. 1).
The measurements recorded from reference point on
stent (RP) were as follows:
• Reference point to the cementoenamel junction (CEJ)
at the furcation defect: (RP to CEJ)
• Reference point to the gingival margin (GM) at the
furcation defect: (RP to GM)
• Reference point to the base of the pocket (BOP) at the
furcation defect: (RP to BOP)
• Probing depth = (RP to BOP) minus (RP to GM)
• Clinical attachment level = (RP to BOP) minus (RP
to CEJ)
• Gingival recession = (RP to GM) minus (RP to CEJ).
Horizontal probing depth at the furcation defect
was recorded at the plane of the furcation entrance by

Fig. 1: Measurements taken with customized occlusal stents and periodontal probes
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a specially calibrated Naber’s periodontal probe with
1 mm markings.
The fornix of the furcation (FF) was identified with
the help of a periodontal probe and the following bone
sounding measurements were recorded under local
anesthesia:
• Reference point to the fornix of the furcation (RP
to FF)
• Reference point to the base of the furcation defect (RP
to BF)
• Vertical depth of the furcation defect = (RP to BF)
minus (RP to FF).
Horizontal bone sounding depth of the furcation
defect was recorded at the plane of the furcation entrance
by a specially calibrated Naber’s periodontal probe with
1 mm markings.

imaginary plane connecting the root eminences (Fig. 2).
For those defects that were included in group II, following
placement of the alloplast, the flowable bioabsorbable
GTR barrier Atrisorb® Freeflow™ was dispensed onto
the alloplast-laden furcation defect and set in place with
a mist of sterile saline (Fig. 3). No stabilizing sutures for
the membrane were necessary. The flaps were stabilized
in their original position and primary closure was attained
with the help of simple interrupted sutures with 4-0 black
silk suturing material. No periodontal dressing was
applied. Patients were prescribed antibiotics, analgesics,
and chlorhexidine gluconate mouth rinses. Postoperative
instructions were given to avoid mechanical plaque
control at the surgical site for 2 weeks. Sutures were
removed after 1 week. All patients were compliant, and
healing was uneventful for both groups. Patients were

Criteria Adopted for Selecting Patients
Inclusion Criteria
All patients were systemically healthy and were at least
18 years of age and had tendered informed consent to
participate in the study. After completion of initial phase
of therapy at baseline, the selected mandibular molars
had the following findings:
• Furcation defects with a minimum of 3 mm P-H
• Gingival margin coronal to or at the level of the
entrance of the furcation.

Exclusion Criteria
• Smokers and tobacco consumption in any form
• Pregnant patients and nursing mothers
• History of previous periodontal surgery at that site
• Third molars with furcation involvement
• Untreated nonvital teeth.

Fig. 2: Alloplast placed and condensed into the furcation defect

Ethical Clearance
The study was conducted in accordance with the
institutional ethical committee approval and all subjects
who had participated in the study had rendered informed
consent to participate in the study.

Surgical Technique
Modified Widman flap surgeries were performed to
gain access to the furcation defects. After thorough
debridement and root instrumentation with the help of
hand instruments, a decision was made as to which group
the site in question was to be included through coin toss.
In defects which were included in group I, Camceram®
alloplast was condensed within the furcation defect to an

Fig. 3: Bioabsorbable barrier was applied onto the defect
following the placement of the alloplast
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Table 1: Results of treatment with Camceram® bone replacement graft material (group I)

Soft tissue measurements
Probing depth
Clinical attachment level
Gingival recession
Horizontal probing depth
Hard tissue measurements
Vertical depth of the furcation defect
Horizontal depth of the furcation defect

Baseline mean
± SD (mm)

6 months
postoperatively mean Difference mean
± SD (mm)
± SD (mm)

p-value

5.20 ± 0.42
5.70 ± 0.67
0.50 ± 0.52
3.70 ± 1.05

2.10 ± 0.87
2.90 ± 0.99
0.80 ± 0.42
2.10 ± 0.56

3.10 ± 0.73
2.80 ± 1.03
−0.30 ± 0.48
1.60 ± 0.69

≤0.001HS
≤0.001HS
>0.05NS
≤0.001HS

4.10 ± 0.87
4.70 ± 1.05

2.80 ± 0.91
3.40 ± 0.69

1.30 ± 0.67
1.30 ± 0.67

≤0.001HS
≤0.001HS

NS: Not significant; S: Significant; HS: Highly significant; SD: Standard deviation
Table 2: Results of treatment with Camceram® bone replacement graft material and Atrisorb® Freeflow™ bioabsorbable guided
tissue regeneration barrier for direct application (group II)

Soft tissue measurements
Probing depth
Clinical attachment level
Gingival recession
Horizontal probing depth
Hard tissue measurements
Vertical depth of the furcation defect
Horizontal depth of the furcation defect

Baseline mean
± SD (mm)

6 months
postoperatively mean Difference mean
± SD (mm)
± SD (mm)

p-value

5.30 ± 0.48
5.80 ± 0.78
0.50 ± 0.70
3.70 ± 0.82

2.10 ± 0.99
2.90 ± 1.22
0.80 ± 0.78
1.80 ± 0.63

3.20 ± 1.03
2.90 ± 0.94
−0.30 ± 0.48
1.90 ± 0.73

≤0.001hs
≤0.001hs
>0.05ns
≤0.001hs

3.50 ± 0.84
4.70 ± 0.82

1.70 ± 0.67
2.80 ± 0.63

1.80 ± 0.63
1.90 ± 0.73

≤0.001hs
≤0.001hs

NS: Not significant; S: Significant; HS: Highly significant; SD: Standard deviation

closely monitored, and clinical parameters were recorded
at 6 months postoperatively.
Statistical analysis was done with the Statistical
Package for Social Sciences (SPSS) program. Unilateral
and bilateral sites for the alloplast with and without
bioabsorbable barrier groups, i.e., groups II and I,
respectively, were compared. Comparisons were made
between groups I and II (intergroup) through unpaired
Student’s t-test and within the respective groups
themselves through a paired Student’s t-test (intragroup).

RESULTS
Baseline analysis did not display any significant differences between groups I and II for any of the variables
assessed, suggesting that final differences between
treatment groups were not influenced by initial defect
characteristics, thus allowing posttreatment results to be
compared (Tables 1 and 2).
When compared, the soft tissue measurements at
baseline and after 6 months postsurgery within both
groups I and II (intragroup) resulted in statistically
significant PD reduction, P-H reduction, and gain in the
CAL (p ≤ 0.001). However, GR was not significant for both
groups I and II (Tables 1 and 2).
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Bone sounding measurements revealed significant
changes in VDF and in BP-H within both groups I and II
(intragroup), 6 months postsurgery (p ≤ 0.001) (Tables 1
and 2).
At 6 months postsurgery, a statistically significant
reduction in VDF was observed (p ≤ 0.001) within both
groups I and II as compared with baseline (intragroup)
(Tables 1 and 2).
Comparisons in between the outcomes of the
two treatment groups (groups I and II) revealed no
statistically significant difference for the evaluated
soft tissue parametric measurements (intergroup).
However, a statistical significance was observed in both
the vertical and horizontal bone sounding parametric
measurements. A statistical significance was observed
(p ≤ 0.01) in the reduction in the VDF in favor of group
II when both groups I and II were compared intergroup. Similarly, a statistical significance was
observed (p ≤ 0.05) in reduction in the BP-H in favor
of group II when the two groups were compared
intergroup (Table 3).
The mean percentage of the vertical and horizontal
defect fill was calculated for both groups I and II (Graphs 1
and 2).
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Table 3: Comparison of soft tissue and hard tissue results in groups I and II

Parameter
Probing depth
Clinical
attachment level
Gingival recession
Horizontal
probing depth
Vertical depth of
the furcation defect
Horizontal depth of
the furcation defect

Baseline
mean ±
SD (mm)
5.20 ± 0.42
5.70 ± 0.67

Group I
6 months
postoperative Change
mean ±
mean ± SD
SD (mm)
(mm)
2.10 ± 0.87
3.10 ± 0.73
2.90 ± 0.99
2.80 ± 1.03

0.50 ± 0.52
3.70 ± 1.05

0.80 ± 0.42
2.10 ± 0.56

4.10 ± 0.87
4.70 ± 1.05

Comparison of
group I vs group II

Baseline
mean ±
SD (mm)
5.30 ± 0.48
5.80 ± 0.78

Group II
6 months
postoperative Change
mean ±
mean ±
SD (mm)
SD (mm)
2.10 ± 0.99
3.20 ± 1.03
2.90 ± 1.22
2.90 ± 0.94

Difference
mean ±
SD (mm)
0.10 ± 0.75
0.10 ± 0.91

p-value
>0.05NS
>0.05NS

−0.30 ± 0.48
1.60 ± 0.69

0.50 ± 0.70
3.70 ± 0.82

0.80 ± 0.78
1.80 ± 0.63

−0.30 ± 0.48
1.90 ± 0.73

0.00 ± 0.48
0.30 ± 0.71

>0.05NS
>0.05NS

2.80 ± 0.91

1.30 ± 0.67

3.50 ± 0.84

1.70 ± 0.67

1.80 ± 0.63

0.50 ± 0.65

≤0.01HS

3.40 ± 0.69

1.30 ± 0.67

4.70 ± 0.82

2.80 ± 0.63

1.90 ± 0.73

0.60 ± 0.70

≤0.05S

NS: Not significant; S: Significant; HS: Highly significant; SD: Standard deviation

DISCUSSION

Graph 1: Mean percentage vertical bone fill for groups I
and II over a period of 6 months

Graph 2: Mean percentage horizontal bone fill for groups I
and II over a period of 6 months

In the present study, 20 furcation defects were treated
with either an alloplast [BCP Camceram® (60% HA and
40% β-TCP)] alone, that is, group I (10 defects), or with
an alloplast [BCP Camceram® (60% HA and 40% β-TCP)]
with a flowable bioabsorbable GTR barrier membrane
Atrisorb® Freeflow™, that is, group II (10 defects).
Furcation defects treated with the alloplast, that is,
group I, showed a statistically significant improvement
in soft tissue parameters such as PD reduction, gain in
CAL, and P-H reduction (Table 3).
These results are in agreement with results obtained
by Nery et al6 using BCP in periodontal osseous defects
and that of Jarcho7 using porous HA in human periodontal osseous defects. Shetty et al8 also voiced similar results
after using a synthetic HA in the management of intraosseous periodontal defects. Similar results were found by
Hemamalati et al9 who used BCP in the management of
human periapical and periodontal defects with success.
Similarly, furcation defects treated with a combination of the alloplast and the bioabsorbable barrier, i.e.,
group II, showed statistically significant improvement
in soft tissue parameters (Tables 1 and 2). These results
are in tandem with the results obtained by Polson et al10
and Garrett et al,11 both using bioabsorbable barriers in
treating human class II furcation defects. Similar results
were also voiced by Kumar and Mehta12 using Atrisorb
barriers in human periodontal osseous defects in combination with bioactive glass, and by Hou et al13 using
Atrisorb barriers in human periodontal osseous defects.
Mean change in GR was recorded as equal in both
groups I and II (−0.3 ± 0.48 mm respectively). This was
in agreement with the results of Polson et al10 using
polylactic acid-based biodegradable GTR membranes in
the treatment of class II furcation defects.

The Journal of Contemporary Dental Practice, February 2016;17(2):143-148

147

Vineet Kini et al

The furcation defects treated by the alloplast and the
bioabsorbable barrier (group II) showed no significant
change in soft tissue parameters compared with furcation
defects treated with the alloplast alone (group I) (Table 3).
The hard tissue changes were evaluated using bone
sounding. Bone sounding has been shown to be a reliable method in assessing the hard tissue changes as
compared with surgical reentry according to the findings
of Renvert et al, Mealy et al, Suh et al 2002,14 Ursell,15
and Kim et al.16 Bone sounding has the added advantage
in causing less trauma to the regenerated tissue and
being more acceptable to the patient as compared with
surgical reentry.
Group I showed a statistically significant improvement
in hard tissue parameters such as vertical and horizontal
furcation bone fill (Table 1). This is in agreement with
the findings of Nery et al6 using BCP in the treatment of
periodontal osseous defects.
Similarly, group II showed a statistically significant
improvement in hard tissue parameters (Table 2) in
agreement with the study inferences of Polson et al,10
Garrett et al,11 and Hou et al,13 all using polylactic acidbased barriers in treating human class II furcation defects.
Furcation defects treated within group II showed an
average mean of 0.5 ± 0.65 mm greater vertical bone fill and
an average mean of 0.6 ± 0.70 mm greater horizontal bone
fill than the furcation defects treated within group I (Table 3,
Graphs 1 and 2), which was statistically significant.
The results are suggestive that most of the anticipated
regeneration seems to have occurred in the more apical
regions of the furcation defects and the more favorable
results in group II may be attributed to the superior graft
material confinement and the close adaptation of the fluid
membrane to both the graft and the host tissues.

CONCLUSION
In view of the present findings, it may be permissible
to conclude that in this study, both an alloplast and a
combination technique of an alloplast with a flowable
bioabsorbable GTR barrier are effective in the treatment
of mandibular molar class II furcation defects.17,18
The combination technique of an alloplast with a
flowable bioabsorbable GTR barrier led to better results
in regard to defect bone fill as compared with when the
alloplast alone was used.
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