Comparative Radiographic Study of Hydroxyapatite/Beta-

tricalcium Phosphate with Bioabsorbable Membrane in the
Management of Mandibular Class 11 Furcation Defects

JJenish Manohar?, Jaishree Tukaram Kshirsagar?, A Selvam®, A Mahalakshmi?, T Nirmmal Maria®

ABSTRACT

Background: Management of moderate to advanced furcation defects presents a major challenge in periodontal therapy. Conventional treatments
like root resection have led to limited success which led to attempts of regenerative therapy which can result in bone fill and closure of defects.
Aim and objective: To compare the outcomes of hydroxyapatite (HA)/beta-tricalcium phosphate (BTCP) with bioabsorbable collagen membrane
(test group) to open flap debridement (OFD) (control) in the management of human mandibular class Il furcation defects radiographically.
Materials and methods: A total of 20 furcation involvement sites (10 tests and 10 controls) were treated in this randomized clinical trial. Test
groups were treated with OSSIFI (HA/BTCP) and HEALIGUIDE (collagen membrane). Control groups were treated with OFD alone. Defect depth,
defect fill, and defect fill percentage were measured radiographically. p value <0.05 was considered significant.

Results: After 6 months, radiographic measurements showed a significant defect fill of 1.69 + 0.55 and 1.18 + 0.32 in test and control groups,
respectively. The test group showed statistically significant improvements.

Conclusion: The combined use of HA/BTCP with collagen membrane demonstrated clinically better results and statistically significant
improvement in defect fill in intraoral periapical radiograph (IOPA) compared with open debridement.
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INTRODUCTION

Inflammation within the supporting tissues of the teeth, progressive
attachment, and bone loss characterized by pocket formation
and/or recession is called periodontitis." In such a scenario,
tooth mortality is reduced in the majority of patients following
periodontal treatment.? In contrast, a higher frequency of tooth
loss was observed in multirooted teeth with furcation involvement
at the time of initial treatment. In periodontal therapy, the
management of moderate to advanced furcation defects was
always a challenge for dentists. In class Il furcation involvement,*
teeth are associated with an increased risk of progressive loss
of connective tissue attachment and alveolar bone resorption.
Anatomical inaccessibility of the furcation lesions is the major factor
forreduced success rate for therapy since it interferes with patients’
daily hygiene efforts as well as successful instrumentation during
treatment.” To overcome this issue, the surgical opening of the site
before debridement can gain improved access to the furcation area.

Conventional treatments like root resection or “tunnelization”
have led to limited success which led to attempts at regenerative
therapy aiming at closure and bone augmentation of the defect
area. As a result, various bone graft materials, such as, autogenous
grafts, allogenous grafts, xenografts, and alloplasts, are being
used.5” On periodontal applications, autogenous and allograft graft
materials are of limited use on a routine basis due to inadequacy
in donor material and the fear of the remote chance of disease
transmission which led way for the development of alloplasts
or synthetic bone substitutes for periodontal applications. The
concept known as guided tissue regeneration (GTR)® is based on the
concept in which the epithelium is excluded from the periodontal
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defect and selective repopulation of the defect with the periodontal
ligament, cementum, and bone is allowed.’

In this study, intraoral periapical radiograph (IOPA) evaluation
of the regenerating potential in the treatment of class Il furcation
defects of mandibular molars using hydroxyapatite (HA)/beta-
tricalcium phosphate (BTCP) with collagen membrane was aimed
and done. IOPA evaluation opted as it was the most cost-effective
and also less radiation exposure to patients when compared with
other radiographic techniques.
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MATERIALS AND METHODS

After obtaining institutional ethical committee approval, 20
subjects were randomly selected from the Department of
Periodontics, Tamilnadu Government Dental College and Hospital,
Chennai, India. Systemically healthy subjects around 20-45 years of
age of either gender with furcation defect involving a minimum of
3 mm horizontal probing depth and gingival margin to be present
at coronal to or at the level of the roof of the furcation after the
completion of the initial phase of therapy were included. Subjects
with poor oral hygiene maintenance after initial therapy, previous
history of medication for past 6 months before the study, tobacco
or tobacco-related products, pregnant/lactating women, known
systemic diseases/metabolic disorders, any known allergies, history
of previous periodontal surgical treatment, furcation at third molars
and untreated non-vital teeth were excluded.

The 20 subjects were divided into two groups. Group |
was treated with HA/B-tcp (OSSIFI) and collagen membrane
(HEALIGUIDE) and group Il was treated only with open flap
debridement (OFD).

All the subjects had undergone phase | therapy after complete
intraoral evaluation and periodontal examination using a mouth
mirror and Williams and Nabers periodontal probe under artificial
light along with radiographic evaluation using IOPA.

After the re-evaluation of phase | therapy, the study sites were
selected in the subjects and randomly allocated for groups I and II.

Surgical Procedure

In aseptic condition, under local anesthesia crevicular incision was
made using the BP blade No. 15 on the facial and lingual surfaces
along with the extension of an additional tooth on either side of the
defected tooth. The furcation defect was exposed to an elevation of
the full thickness mucoperiosteal flap using the periosteal elevator.
Area-specific Gracey curette was used and thorough surgical
debridement of soft and hard tissue was done along with copious
0.9% normal saline irrigation.

After surgical debridement, furcation defects of group I subjects
were filled with Ossifi mixed with saline and covered with the
HEALIGUIDE membrane. Open flap surgical debridement alone
was done for group Il subjects.

Using 3-0 braided black silk sutures, the mucoperiosteal flaps
of all the subjects were repositioned and covered with periodontal
dressing (Coe-pac™). Postoperative routine systemic antibiotics and
analgesics were prescribed for a week for all the subjects (@amoxicillin
500 mg, metronidazole 400 mg, ibuprofen 400 mg).

Radiographic Measurements

Intraoral periapical radiographs of the study sites were done at
baseline, 3 months, and 6 months using long cone paralleling
technique and XCP holders. Using coreIDRAW software version
x6, radiograph was analyzed after digitizing with a digital camera'®
(canon powershot sx230 hs)."

Using the criteria set by Bjorn et al.'? and by Schei et al.,”* the
reference points, such as, CEJ, BD, and furcation fornix (FX) were
used for IOPA evaluation. CEJ is the cementoenamel junction of
the subject site. In case of absence of CEJ due to restoration, the
apical margin of the restoration was used as CEJ reference, BD is
the most apical position of the intrabony defect (subject site). In

pre- and postoperative IOPA evaluation, the distance between
CEJ to BD and CEJ to furcation fornix (CEJ to FX)' was calculated
and its difference was assessed. The difference between them was
considered as the depth of the furcation defect [depth of furcation
defect = (CEJ to BD) - (CEJ to FX)]. The distortion between the
radiographs (correlation factor) of each subject was estimated by
measuring the distance between the cementoenamel junction and
furcation fornix (@anatomically non-variable distance). The correction
factor was calculated as follows:

CEJto FX (baseline)
CEJ to FX (postoperative)
Bone filled in the defect (DF) = FX to BD (baseline)/[FX to BD (postoperative) 3 CF]
Percentage of the bone
filled in the defect (DF%) = gdefect fill/defect depth (baseline)g =100

= Correction Factor

REesuLTs
Defect Depth

Intragroup Comparison

A statistically significant difference in defect depth was found within
group | on a comparison between the baseline to 3 months and
6 months. It revealed a statistically significant difference of 1.21
(p=0.001) and 1.76 (p = 0.001). A statistically significant difference of
0.55 was found in the comparison between 3 months and 6 months
(p =0.008) (Figs 1 to 3 and Table 1).

A statistically significant difference in defect depth was
found within group Il on the comparison between the baseline
to 3 months and 6 months. It was calculated as 0.60 (p = 0.01) at 3
months and 1.11 (p = 0.001). A statistically significant difference of
0.51 was found in the comparison between 3 months and 6 months
(p =0.002) (Figs 4 to 7 and Table 1).

Intergroup Comparison
Baseline comparison analysis revealed no significant differences
between defects for groups I and II.

No statistically significant difference was found at 3 months
[0.24 (p = 0.40)] and 6 months 0.28. At 3 months, the mean
difference in defect depth between groups | and Il was [0.24 (p =
0.35)] (Table 1).

Defect Fill

Intragroup Comparison
A statistically significantincrease in bone fill at the defect was found
for groups | and Il at the end of 3 and 6 months. For group |, it was
1.15 + 0.59 and 1.69 + 0.55, respectively. For group Il, it was 0.51 +
0.37 and 1.18 £ 0.32, respectively (Table 1).

On comparing between 3 and 6 months, a statistically
significant difference of 0.54 (p = 0.015) was found for group | and
0.67 for group Il (p = 0.002) (Fig. 8 and Table 1).

Intergroup Compatrison

At 3 months, the mean difference in defects between groups I and
Il was 0.64 which was statistically significant (p = 0.01). At 6 months,
the mean difference in defects between groups | and Il was 0.51
which was statistically significant (p = 0.02) (Fig. 8 and Table 1).
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Fig. 9: Defect fill percentage comparison

Group | which had HA + B-tcp/HG showed a defect fill
percentage of 37.53% at 3 months compared with 19.86% in OFD
cases and 57.64% at 6 months compared with 44.59% in OFD cases.
Though most of the defects treated either by HA + 3-tcp/HG or by
OFD resulted in considerable defect fill after 6 months, none of
them showed complete filling of the furcation defects. This may
be due to the limited period of the study.

Horwitz et al.?" stated that uses of radiographic parameters for
evaluation of hard tissue changes in class Il furcation defects are
reliable. Hence, IOPA was used in this study for the evaluation of the
depth of the furcation defect and defect fill to assess the treatment
outcome. A statistically significant gain in-depth of the defect, the
mean change in the area of defect due to the improvement in defect
fill were observed in both the groups which coincided with the
results reported by Pruthi et al.?2 and Kenney et al., 2 respectively.

CONCLUSION

Regeneration is the ultimate aim of periodontal therapy, in our
study, both groups showed a significant reduction in defect depth
and increased defect fillin 6 months compared with their baseline
values. The HA/BTCP + HG treated patients showed a significant
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Fig. 8: Defect fill comparison

reduction in defect depth and increased defect fill compared to
the OFD patients.

CLINICAL SIGNIFICANCE

The most accurate method of accessing the hard tissue changes
is an open bone assessment by surgical entry but due to its major
drawbacks, such as, traumatizing the regenerated tissue, ethical
concerns for surgical reentry, and more discomfort for the patient.
To overcome these drawbacks, IOPA was utilized for evaluation as
it was most cost-effective with minimum radiation exposure and
minimal patient discomfort than other radiographic procedures.

The limitations of our study were the sample size, ethical
concern for re-entry surgery for actual assessment of bone fill.
Furthermore, long-term evaluation with well-controlled studies is
required to confirm the actual outcome of this analysis.
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