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ABSTRACT

bjective: Treatment of furcation defects are thought to be challenging. The purpose

of this study was to evaluate the clinical and radiographic parameters of Bio-Gen
with Biocollagen compared with Bio-Gen with connective tissue in the treatment of Class
IT furcation defects. Material and Methods: In this clinical trial, 24 patients with Class II
furcation defect on a buccal or lingual mandibular molar were recruited. After oral hygiene
instruction, scaling and root planing and achievement of acceptable plaque control, the
patients were randomly chosen to receive either connective tissue and Bio-Gen (case group)
or Biocollagen and Bio-Gen (control group). The following parameters were recorded before
the first and re-entry surgery (six months later): vertical clinical attachment level (VCAL),
gingival index (GI), plaque index (PI), horizontal probing depth (HPD), vertical probing
depth (VPD), gingival recession (GR), furcation vertical component (FVC), furcation to
alveolar crest (FAC), fornix to base of defect (FBD), and furcation horizontal component
(FHC) were calculated at the time of first surgery and during re-entry. A digital periapical
radiograph was taken in parallel before first surgery and re-entry. The radiographs were
then analyzed by digital subtraction. The differences with p value <0.05 were considered
significant. Results: Only the mean changes of FAC, FHC, mean of FHC, FBD in re-entry
revealed statistically significant differences between the two groups. HPD, VPD, FBD, FAC,
and FHC showed statistically significant differences after 6 months in the case group.
However, in the control group, statistically significant differences were found in GR and
HPD. We did not observe any significant difference in radiographic changes among the two
groups. Conclusion: The results of this trial indicate that better clinical outcomes can be
obtained with connective tissue grafts in combination with bone material compared with
a resorbable barrier with bone material. The differences in radiographic changes between
the two groups, however, were not statistically significant.
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INTRODUCTION

Periodontitis is a multifactorial disease
accompanied by bone resorption?>. Many factors
can influence the prognosis of periodontally involved
tooth**2, Furcation defects can be one of the criteria
considered by dentists to indicate the extraction of
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periodontally involved teeth?°, and their treatments
are thought to be challenging®®. Various methods have
been suggested for the treatment of furcation defects,
including root resection, open flap debridement,
odontoplasty, closed and open root preparation,
regeneration, and extraction?. Regeneration of the
periodontium within the furcation defect is one of
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the challenging aspects of periodontal therapy?2.
Initiation of osteogenesis and cementogenesis is
a problem central to periodontal regeneration?:.
In guided tissue regeneration, resorbable and
non-resorbable membranes are applied along with
different bone materials in order to maintain space
in bony defects and furcation®®262830 Qne study
showed that some genes are differentially expressed
in membrane barrier-led periodontal healing
compared with flap surgery alone, and this may
account for the clinical outcome achieved by guided
tissue regenerationt®. Kwan, Lekovic and Camargo*3
(1998) showed the use of connective tissue derived
from patient tissue compared to flap debridement
in treatment of interproximal periodontal defects
could result in more gain in clinical attachment and
osseous defect fill. Lekovic, et al.*> (1998) showed
connective tissue in comparison with coronally
positioned flaps in treatment of Class II furcation
defects could achieve similar clinical resolution and
better bone fill. Bouchard, Ouhayoun and Nilveus®
(1993) demonstrated that connective tissue grafts
and expanded polytetrafluoroethylene membranes
had comparable potential in supporting bone
regeneration in mandibular Class II furcation lesions.
Belal, et al.? (2005) also showed that connective
tissue might be used as an alternative to polyglycolic
acid/polylactic acid bioabsorbable membrane with
comparable potential. Deo and Bongade® (2008)
demonstrated that connective tissue graft could
cause better soft tissue closure of furcation in
comparison with resorbable collagen membrane.
In the present study, we used Mixed Bio-Gen®
(Bioteck-Italy) bone material that consists of spongy
(diameter, 1 mm) and cortical (diameter, 0.5 mm)
particles of horse femur. The manufacturer of this
product suggests a resorption time of 4-6 and 8-12
months for spongy and cortical bone, respectively.
The composition of these particles in mixed Bio-Gen
dictates the resorption time. We used Biocollagen®
(horse origin, deantigenised, and lypophilized) as
one of the membranes and autogenous connective
tissue as the other. As few studies had compared the
use of resorbable membranes with connective tissue
in treatment of Class II furcation defects®>°, and
their results were controversial as well, this study
aimed at evaluating the clinical and radiographic
parameters of Bio-Gen with Biocollagen compared
with Bio-Gen with connective tissue in the treatment
of Class II furcation defects.

MATERIAL AND METHODS

Study design

This study was a single-center, balanced (1:1),
randomized, double-blind, parallel group clinical trial
study that was conducted in Iran.
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Patients

We selected 24 patients with Class II buccal or
lingual furcation defects on the first or the second
molars and mild-moderate chronic periodontitis,
who had been referred to the Faculty of Dentistry of
Babol University of Medical Sciences. The subjects
were enrolled from December 2009 to June 2010.
This department serves >1.7 million local residents
of three cities (Amol, Babol, and Ghaemshahr) and
the corresponding urban regions in Mazandaran
and locations across the Caspian Sea. During the
study period, we had the opportunity to contact the
patients by telephone. The inclusion criteria for this
study were 30-60 age, good general health, good
oral hygiene after initial periodontal therapy (plaque
control record 290%??), vital teeth or non-vital teeth
treated endodontically with clinical or radiographic
evidence of periapical pathology, and a mandibular
molar with a buccal or lingual degree II furcation
defect 23 mm of horizontal probing depth but not
entirely through furcation!?. The exclusion criteria
for this study were contraindications to periodontal
surgery, smoking, caries or restoration of furcation,
tooth mobility exceeding Miller Class II'4, cervical
enamel projection, or another dental anatomical
anomaly in tooth.

Sample size

The sample size for each group was estimated
to be 12 cases according to the study of Belal,
et al.? (2005). The change in furcation horizontal
component (FHC) in both groups was considered
0.5(8), and the expected mean different changes
were considered 0.6. The a and B errors chosen for
these calculations were 0.05 and 0.02, respectively.

Randomization
Sequence generation

We prepared 24 small sheets of paper, and wrote
Biocollagen/Bio-Gen on 12 sheets and connective
tissue/Bio-Gen on 12 sheets. The small sheets of
paper were folded and placed in a small box and
mixed together.

Allocation concealment

Before the initial surgery, the patients picked
the sheets of paper from the box. The therapy that
was written on it was the therapy that the patient
received. We could not predict the therapy for any
patient.

Ethics approval

This study was approved by the Department
of Periodontics, Faculty of Dentistry, Research and
Ethics Committee of Babol University of Medical
Sciences. After the procedures were described, the
patients agreed to participate by signing an informed
consent form. This study was registered with the
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Iranian Registry of Clinical Trials (www.irct.ir) with
registration number ID:IRCT201102195861N1.

Implementation

The surgical procedures and pre- and post-
surgical care were done by a surgeon (A.M).
Radiographic procedures were carried out by a
radiologist (S.H.). All clinical measurements were
carried out by a calibrated examiner (N.J.). The
analyzer (A.B) and calibrated examiner (N.J) were
blinded to the treatment procedures.

Examiner calibration

The investigator who was responsible for
clinical measurements (N.J.) was calibrated for
intraexaminer repeatability before the trial. Before
the beginning of trial, five patients with chronic
periodontitis were enrolled for this aim. The
clinical parameters were assessed in the left and
right mandibulary first and second molars of each
patient. Duplicate measurements (N=320) were
performed with an interval of 7 days between the
first and second recording. The intraclass correlation
coefficients (Pearson correlation coefficients) as
a measure of intraexaminer reproducibility were
0.85, 0.82, 088, and 0.80 for GR, VPD, VCAL, HPD,
respectively.

Clinical and radiographic measurements

The Williams periodontal probe was used to
measure the parameters. Vertical clinical attachment
level (VCAL), gingival index (GI)'’, plaque index
(PI)¥” ,horizontal probing depth (HPD), vertical
probing depth (VPD), gingival recession (GR) were
measured just before the first surgery and re-
entry surgery (6 months later). The intrasurgical
parameters furcation vertical component (FVC),
furcation to alveolar crest (FAC), fornix to base of
defect (FBD), and furcation horizontal component
(FHC) were measured at the time of the first surgery
and during re-entry surgery.

A periapical radiograph was obtained with a parallel
digital method (long cone) using photostimulable
phosphor (PSP, Digora Optime® Soredex, Helsinki,
Finland) before surgery and 6 months after surgery.
Before taking radiographs, the occlusion in each
patient was recorded with acrylic resin (Duralay®,
Reliance Dental Manufacturing Co, Worth, IL, USA).
Six months later, before re-entry surgery, this
acrylic bite block was used for each radiograph in
order to ensure that the teeth and film were in a
constant relative position on every occasion. The
digital images then were superimposed in the Adobe
Photoshop CS4 program (Adobe Systems Inc., San
Jose, CA) and subtraction was performed. Changes
in the density and volume of bone were detected as
lighter areas (bone gain) or dark areas (bone loss).

Interventions
Initial therapy

Initial therapy included oral hygiene instruction
and scaling and root planing (SRP) with ultrasonic
device (Woodpecker®, Guilin Woodpecker Medical
Instrument Co, Guangxi, China), and occlusal
adjustment were done for each patient in case
necessity. Achievement of plaque control record
>90% was acceptable before surgeryt’2t,

The surgical procedure
The first surgery

The surgeries were performed in the same
method (using different membranes) and by the
same surgeon in the case and control groups.

The surgical procedures consisted of local
anesthesia (Persocaine-E® Lidocaine Hcl 2%,
Epinephrine 1:80,000, Daroupakhsh Co., Tehran,
Iran), sulcular incision, reflection of the flap,
granulation tissue debridement, thorough SRP with
ultrasonic device (Woodpecker®, China), and normal
saline irrigation. In the case group, the connective
tissue was removed from the undersurface of
the palatal flap in maxillary first and the second

I Assessed for eligibility (n=60) |

v

Furcation defects for endodontic
Enrollment reasons (n=5)

Smoker (n=2)

Diabetes mellitus (n=1)

Excluded (n=36)

| 24 patients randomized

| Class I, I furcation defects (n=4)

—

12 pacients received X
Bio-gen/Biocollagen Allocation

12 pacients received
Bio-gen/connective tissue

}

|Losttofo||ow-up(n=0 patients)l [ Follow-up ]

| Lost to follow-up (n=0 patients) |

| Analyzed (n=12 patients) | [ Analysis ]

| Analyzed (n=12 patients) |

Figure 1- Flow chart summarizing the study process in the two treatment groups
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premolars and first molar.Depending on the side of
furcation involvement -- right or left -- the side of the
palatal flap was chosen on the same side. The area
was sutured with silk 0-4. Bio-Gen was mixed with
normal saline before use. Furcation defect was filled
with Bio-Gen, connective tissue was placed on Bio-
Gen, and the flap was sutured with silk 0-4. In the
control group, Bio-Gen and Biocollagen were mixed
by normal saline separately. The procedures were
performed as the case group: the furcation defects
were filled with Bio-Gen, but Biocollagen was placed
on the defects instead of connective tissue. The area
was covered with periodontal dressing (COE-PAK™,
GC America Inc., Alsip, IL, USA) and after 14 days,
the dressing and sutures were removed.

Re-entry surgery

Surgical re-entry procedure was performed
after 6 months. Following intrasulcular incisions, a
mucoperiosteal flap was elevated on the facial or
lingual aspect of the treated furcation and rinsed with
normal saline, and the intrasurgical parameters were
measured. Afterwards, the flap was reapproximated
and sutured with silk 4-0.

Post-surgical care

After surgery, the patients took 500 mg amoxicillin
three times daily for 8 days, and rinsed their mouths
with chlorhexidine gluconate (Shahre Darou Inc.,
Tehran, Iran) three times a day for 6 weeks.
Professional dental cleaning was done with a rubber
cap and chlorhexidine gel every week for 8 weeks,
and then periodontal maintenance was performed

Table 1- Gingival index (Gl) and plaque index (Pl) at baseline, before surgery, before re-entry and their comparison
between control and case groups. SD = standard deviation

Parameters Control group Case group
Median MeantSD MeantSD Median P value
(Mann-Whitney)
Gl
Baseline 1.5 1.5£0.52 1.67+0.49 2 0.51
Before surgery 1 0.83+0.38 0.67+0.49 1 0.51
Before re-entry 1 0.671£0.49 0.67+0.49 1 1
PI
Baseline 2 2+0.85 2.33+0.49 2 0.37
Before surgery 1 0.67+0.49 1.17+0.38 1 0.68
Before re-entry 0 0.17+0.38 0.33+0.49 0 0.51

Table 2- Gingival index (Gl) and plaque index (PI) at baseline, before surgery, before re-entry and their comparison

between control and case groups. SD = standard deviation

Case group
Parameters MeantSD Parameters MeantSD P value
(Wilcoxon)
Gl
Baseline 1.67+0.49 Before surgery 0.67+0.49 0.001*
Before surgery 0.67+0.049 Before re-entry 0.67+0.49 1
Baseline 1.67+0.49 Before re-entry 0.67+0.49 0.001*
Pl
Baseline 2.33+0.49 Before surgery 1.17+0.38 0.004*
Before surgery 1.17+0.38 Before re-entry 0.33+0.49 0.002*
Baseline 2.33+0.49 Before re-entry 0.33+0.49 0.002*
Control group
Gl
Baseline 1.5+0.52 Before surgery 0.83+0.38 0.005*
Before surgery 0.83+0.38 Before re-entry 0.67+0.49 0,157
Baseline 1.5+0.52 Before re-entry 0.67+0.49 0.002*
PI
Baseline 2+0.85 Before surgery 0.67+0.49 0.001*
Before surgery 0.67+0.49 Before re-entry 0.17+0.38 0.014*
Baseline 2+0.85 Before re-entry 0.17+0.38 0.002*¢

*Significant difference compared with controls (p<0.05)
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every 2 months until the date of the re-entry surgery.

Statistical methods

The data were analyzed by SPSS 15. Student's t
test and Mann-Whitney test were used to compare
the parameters between the case and control groups.
Wilcoxon and paired t tests were used to compare
the parameters within each group. The differences
with p value <0.05 were considered significant. All
p values are two-tailed and all parameters were
represented by mean+SD. Medians of GI, PI were
mentioned too.

RESULTS

All 24 patients completed the study protocol (10
men, 14 women) (Figure 1).

There were 7 lingual and 5 buccal furcation
involvements in the case group and 8 lingual and 5
buccal furcation involvements in the control group.
No statistically significant differences on parameters
were observed within the case group in the lingual
and buccal furcation involvements as well as
within the control group (with ANOVA). All surgical
procedures were performed without complications,
yielding minimal postoperative discomfort with no
infections reported or observed.

Table 3- Comparison of clinical parameters and their changes between the case and control groups

Parameter Control group Case group
MeantSD MeantSD P value P value (t-test)
(Mann-Whitney)
GR
Before first surgery 1.29+1.54 0.91+0.84 0.83 0.46
Before re-entry 1.79+1.73 1.04+0.96 0.31 0.2
Changes -0.5+0.42 0.12+0.28 0.06 0.05
VPD
Before first surgery 3.92+2.31 3.25+1.42 0.24 0.4
Before re-entry 3.41£2.02 2.87+1.35 0.51 0.44
Changes 0.5+0.79 0.37+0.48 0.61 0.64
HPD
Before first surgery 3.67+0.65 3.50£0.67 0.55 0.54
Before re-entry 3.33+0.77 2.50+1.44 0.14 0.09
Changes 0.33+0.49 1+£1.20 0.17 0.09
VCAL
Before first surgery 5.1613.62 4.1+1.77 0.44 0.38
Re-entry 5.08+3.57 3.87+2.03 41 0.32
Changes 0.83+0.92 0.25+0.65 79 0.61
FBD
First surgery 2.55+0.67 2.42+1.24 0.63 0.84
Re-entry 2.42+0.90 1.33£1.82 0.02* 0.07
Changes 0.83+0.51 1.08+1.56 0.14 0.05
FAC
First surgery 1.75+0.75 1.92+0.79 0.63 0.6
Re-entry 1.83+0.93 1.08+£1.37 0.08 0.13
Changes 0.83+0.28 0.83+1.19 0.06 0.02*
FvC
First surgery 0.75+0.62 0.50+0.79 0.31 0.4
Re-entry 0.58+0.51 0.25+0.62 0.12 0.16
Changes 0.16+0.38 0.25+0.62 0.97 0.69
FHC
First surgery 3.331£0.65 3.171£0.57 0.75 0.51
Re-entry 3.25+0.75 1.67£1.82 0.06 0.01*
Changes 0.83+0.51 1.5+1.67 0.52 0.01*

FAC, furcation to alveolar crest; FBD, fornix to base of defect; FHC, furcation horizontal component; FVC, furcation vertical
component; GR, gingival recession; HPD, horizontal probing depth; VCAL, vertical clinical attachment level; VPD, vertical
probing depth; SD = standard deviation; * Statistical significance, p<0.05
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Plaque index (PI) and gingival index (GI) PI and GI were reduced in both groups, but no
Oral hygiene, monitored by full-mouth plaque- statistically significant difference was found between

control scores, was maintained throughout the study them (Table 1).

and was sustained within acceptable levels (<10% There were statistically significant differences in

of the sites exhibited plaque) (data not shown). PI and GI within each group, except GI before first

Table 4- Comparison of clinical parameters at first surgery and re-entry within the case

Control group Case group
Parameters Before 6 months later Before 6 months later
surgery surgery
Mean*SD MeantSD p-value Mean*SD Mean+SD p-value
(paired t test) (paired t test)

GR 1.29+1.54 1.79+1.73 0.02* 0.91+0.84 1.04+0.96 0.389
VPD 3.92+2.31 3.41+£2.02 0.053 3.25+1.42 2.87+1.35 0.021*
HPD 3.67+0.65 3.33+0.77 0.039* 3.50+0.67 2.50+1.44 0.015*
VCAL 5.16+3.62 5.08+3.57 0.761 4.12+1.77 3.87+2.03 0.214
FBD 2.42+1.24 2.42+0.90 0.58 2.42+1.24 1.33+1.82 0.035*
FAC 1.75+0.75 1.83+0.93 0.33 1.92+0.79 1.08+1.37 0.034*

FVC 0.75+0.62 0.58+0.51 0.16 0.5+0.79 0.25+0.62 0.191

FHC 3.25+0.75 3.3310.65 0.58 3.17+0.57 1.67+1.82 0.01*

FAC, furcation to alveolar crest; FBD, fornix to base of defect; FHC, furcation horizontal component; FVC, furcation vertical
component; GR, gingival recession; HPD, horizontal probing depth; VCAL, vertical clinical attachment level; VPD, vertical
probing depth. * Statistical significance, p<0.05

Figure 2- (A) Radiograph taken with photostimulable phosphor (psp) before surgery. (B) Radiograph taken by the same
method six months later. (C) Digital subtraction performed with Adobe Photoshop CS4 software
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surgery and re-entry (Table 2).

Clinical parameters

Only the mean changes of FAC, FHC, the mean of
FHC, FBD in re-entry showed statistically significant
differences between the two groups (Table 3).
HPD, VPD, FBD, FAC, and FHC showed statistically
significant differences after 6 months in the case
group. In the control group, only GR and HPD
revealed statistically different differences after 6
months (Table 4).

Radiographic parameters

Radiographic changes between the two groups
were not significantly different (data not shown)
(Figure 2).

DISCUSSION

Treatment of furcation defects are thought
to be one of the most challenging procedures in
periodontal theraphy??. Regenerative theraphy of
furcation defect is challenging as well*®. In guided
tissue regeneration, resorbable and non-resorbable
membranes are applied along with different bone
materials?63°, Connective tissue was used in
some researches as membrane for treatment of
interproximal and furcation defects3>°1315 indicating
controversial results. Therefore, we decided to
evaluate the clinical and radiographic parameters
of Bio-Gen with Biocollagen compared with Bio-Gen
with connective tissue in the treatment of Class II
furcation defects in this study.

There were no statistically significant differences
in the mean of GI and PI between the case and
control groups. This may indicate the level of oral
hygiene in the case and control groups at each
time. The statistically significant mean difference in
GI and PI at the baseline and before surgery in the
case and control groups indicates improvement of
oral hygiene level and decrease in inflammation as a
result of regular recall accompanied by oral hygiene
instruction before surgery. The level of plaque
control before a periodontal regenerative procedure
is critical to get the best results. The presence of
poor plaque control in dose-dependent manner is
associated with poor clinical outcomes!tt223, The
statistically significant differences in the mean of
PI before surgery and 6 months later in the case
and control groups are the results of professional
dental cleaning with a rubber cap and chlorhexidine
gel every week up to 8 weeks and monthly regular
patient recall until re-entry.

Statistically significant differences in FAC,
FHC, and changes of FHC, FBD between the two
groups at first surgery and re-entry occurred due
to more bone formation in case group which could
be related to more support and protection of the
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wound of the furcation site during the healing
period via connective tissue®. Increase of gingival
recession after 6 months happened in both groups.
After healing in all periodontal procedures, gingival
recession is inevitable. Limiting recession is one of
the aims of regenerative procedures’®. The non-
significant difference of recession 6 months after
surgery compared with before surgery in the case
group could indicate achievement of one objective of
regenerative procedures (limiting of recession). It is
perhaps due to the development of a thick biotype in
the connective tissue group that was more resistant
to recession. Anderegg, Metzler and Nicoll? (2005)
demonstrated that the sites with a gingival thickness
of >1 mm had less GR post-surgery than those with a
gingival thickness of <1 mm. The authors concluded
that the thickness of gingival tissue covering the
bone material must be considered in order to reduce
post treatment gingival recession?. Higher GR in
the synthetic membrane group compared with the
connective tissue group was also observed in other
studies®+°. The significant difference in VPD and HPD
in the case group before surgery and 6 months later
is probably due to stronger gingival fibers as a result
of the establishment of long junctional epithelium
and increase in FBD, FAC, and FHC after surgery.
The statistical significance of most parameters in
the case groups, in addition to the lack of statistical
significance of radiographic changes in the case and
control group, may be related to the small sample
size or necessity for more time to mineralization.

The small sample size and short-term evaluation
(6 months after surgery) could be mentioned as the
limitations of this study.

CONCLUSION

The evaluation term and number of patients for
this study do not permit a conclusion that favors
one procedure over the other. It might be assumed
that better clinical outcomes could be obtained if
connective tissue grafts were used in combination
with bone materials rather than resorbable barriers
with bone materials. Radiographic changes between
the case and control groups, however, were not
statistically significant.
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