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the Treatment of Mandibular Class |l Furcation
Defects: A Clinical and Radiographic Study

HIMA S LOHI', DILIP G NAYAK?, ASHITA S UPPOOR?

ABSTRACT

Introduction: Predictable closure of furcation defects with bone
grafts, Guided Tissue Regeneration (GTR) and a combination
of the two has remained an elusive goal so far. Hence,
evaluation of biomimetic agents as candidate technologies for
periodontal regeneration merit due consideration. In this study,
Choukroun’s Platelet Rich Fibrin (PRF), a second generation
platelet concentrate, is combined with bone graft to examine if
the addition enhances the therapeutic potential of bone graft in
the management of Class Il furcation defects.

Aim: To evaluate and compare the clinical effectiveness of
Bioactive Ceramic Composite Granules (BCCG) alone and in
combination with PRF in the treatment of mandibular Class I
furcation defects.

Materials and Methods: Twenty mandibular Class |l furcation
defects in 16 systemically healthy patients were randomly
allocated to test and control groups. Test sites were treated

INTRODUCTION

Furcation is the anatomic area of a multi-rooted tooth where the
roots diverge [1]. Invasion of furcation by periodontal disease
resulting in pathological resorption of bone is referred to as furcation
involvement [2]. Predictable closure of furcation defects with
regeneration of bone, cementum and periodontal ligament has
been a major objective of periodontal regenerative therapy [3]. To
meet this objective bone grafts, GTR and a combination of the two
were and still are widely used, but the goal remains evasive.

At this juncture, evaluation of biologic agents for reconstruction of the
lost periodontium becomes pertinent. Choukroun’s PRF, a second
generation platelet concentrate, is a purely autologous product
consisting of a flexible fibrin network that enmeshes growth factors,
proinflammatory and antiinflammatory cytokines and glycoproteins
[4]. Fibrin matrix supports angiogenesis, epithelial coverage of
injured tissue and serves as a net to circulating mesenchymal stem
cells where initial differentiation can occur to different cell lineages.
Slow release of incorporated cytokines combined with properties of
the fibrin matrix makes PRF a potential agent for enhancing soft and
hard tissue healing and possibly regeneration.

Since, use of bone grafts alone has shown only modest clinical
benefits in the management of furcation defects [5], this study was
conducted to test the research hypothesis that combining PRF with
bone graft would enhance the efficacy of the graft material with
respect to clinical and radiographic parameters.

with PRF and bone graft, while control sites were treated with
BCCG alone. Soft tissue parameters (probing pocket depth
and clinical attachment loss), hard tissue parameters (vertical
and horizontal depth of furcation defects) and radiographic
parameter (radiographic alveolar bone density) were measured
at baseline and six months post surgery. Statistical analysis
was performed using Wilcoxon signed rank test for intragroup
comparison of parameters and Mann-Whitney U test for
intergroup comparison.

Results: Statistically significant improvement was observed in
the test group compared to the control group with respect to all
the measured parameters. However, complete furcation closure
was not observed at any of the treated sites.

Conclusion: Adjunctive use of PRF with bone graft may be
a more effective treatment modality in the management of
mandibular Class Il furcation defects when compared to bone
graft alone.

Keywords: Biocompatible materials, Periodontitis, Regeneration

MATERIALS AND METHODS

In this interventional study of parallel design conducted from May
2011 to June 2012, 16 systemically healthy patients (12 males
and 4 females), aged 25-65 years (mean age: 43.05 + 10.73
years) with 20 Class Il furcation defects (13 buccal and 7 lingual) in
mandibular first or second molars, were enrolled from the patients
of Department of Periodontics, Manipal College of Dental Sciences,
Mangaluru, Karnataka, India. Sample size was calculated at 95%
confidence interval and 80% power based on a previous study
using clinical attachment loss as the variable [6]. Of the 16 patients,
2 patients had bilateral mandibular Class Il furcation defects while
remaining patients had unilateral Class Il furcation involvement.
The research protocol was approved by the Institutional Ethical
Committee (MCODS/5265/2009). All procedures were performed
in accordance with the ethical standards as laid down in the 1964
Declaration of Helsinki and its later amendments. Informed consent
was obtained from all subjects included in the study.

Inclusion criteria for the study were presence of furcation involvement
in mandibular first or second molar with minimum of 3 mm horizontal
probing depth after phase | therapy, presence of gingival margin
coronal to or at the level of the roof of furcation and presence of
radiographically detectable furcation involvement. Exclusion criteria
included medically compromised individuals, individuals allergic to
medications, pregnant and lactating mothers, tobacco consumption
in any form, history of periodontal surgery at the same site, third
molars with furcation involvement, untreated non vital teeth and
individuals with poor oral hygiene (plaque index >1.9).
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[Table/Fig-1]: a) Preoperative probing depth measurement using acrylic stent; b) Placement of sulcular incision; c) After debridement; d) After placement of bone graft mixed
with PRF; e) Placement of PRF membrane; f) After suturing; g) After placement of periodontal pack; h) After suture removal.

Clinical Data Collection

All patients following an initial examination and diagnosis were
subjected to phase | therapy including oral hygiene instructions,
supragingival scaling, subgingival scaling and root debridement.
Occlusal adjustment was done whenever necessary. Four weeks
after phase | therapy, a periodontal evaluation was performed to
confirm the suitability of the sites for the study. The selected sites
were randomly assigned to test (Group I) and control groups (Group
ll). Of the two patients with bilateral mandibular Class Il furcation
defects, both defects of one patient were assigned to test group
while each of the bilateral defects of the second patient was
allocated to test and control groups respectively.

Customized acrylic stents were fabricated and trimmed to the height
of contour of the teeth, to serve as fixed reference points to take
measurements [Table/Fig-1a]. Vertical groove in the stent ensured
reproducibility of alignment of periodontal probe. All soft tissue
and hard tissue parameters were measured at base-line and six
months postoperatively, using UNC-15 probe (UNC-15, Hu-Friedy,
Chicago, IL, USA) for vertical measurements and 1 mm incrementally
graduated Naber’s probe for horizontal measurements. Hard tissue
measurements were made through bone sounding. Measurements
were recorded to the nearest millimeter.

Soft Tissue Parameters Recorded
A. Distance from the Reference Point (RP) at the edge of the stent
to the Cementoenamel Junction (CEJ) at the furcation defect;

B. Distance from RP to the Gingival Margin (GM) at the furcation
defect;

C. Distance from RP to the Base of the Pocket (BOP) at the furcation
defect;

D. Horizontal Probing depth (P-H).

Vertical Probing Pocket Depth (PPD), Clinical Attachment Loss
(CAL) and Gingival Recession (REC) were calculated from the
above measurements as C-B, C-A and B-A respectively. P-H
was measured using Naber’s probe at the level of the entrance
of the furcation defect. The distance through which the probe tip
travels from the entrance of the furcation to the depth of the defect
translates into the distance it travels at the RP which was recorded
as the P-H. At the end of six months, gain in clinical attachment level
and probing depth reduction (PPD and P-H) were calculated.

Hard Tissue Parameters Measured by Bone Sounding
a. Distance from RP to the Fornix of the Furcation (FF);

b. Distance from RP to the Base of the Furcation defect (BF);
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c. Horizontal depth of furcation defect (BP-H);

Vertical Depth of Furcation Defect (VDF) was calculated from
above as b-a. BP-H defect was measured similar to P-H but by
bone sounding at the level of the crest of the alveolar bone at the
furcation defect. The following changes were recorded six months
postsurgery using the aforementioned measurements: vertical
defect fill, horizontal defect fill and percentage defect fill.

Patient’s oral hygiene status was evaluated using plaque index by
Silness and Loe and gingival status using gingival index by Loe and
Silness at baseline and six months post surgery [7].

Radiographic Evaluation

A standardized intraoral periapical radiograph was taken for each
selected site using long cone paralleling technique. Standardization
was carried out using customized bite registrations using Ramitec™
(8M ESPE, Minnesota, USA) bite registration material mounted
on film holder while taking the radiograph. All radiographs were
scanned using a scanner (HP Scanjet, Hewlett Packard, Palo Alto,
CA, USA). Radiographic alveolar bone density at the furcation defect
was measured in terms of mean gray value using IMAGE J software
(National Institute Of Health, USA) [8-10].

Surgical Protocol

Sites assigned to control group were treated with Open Flap
Debridement (OFD) and BCCG, while test group sites were treated
with OFD, BCCG and PRF. Intraoral antisepsis was performed with
0.2% chlorhexidine gluconate rinse and povidone iodine solution
was used to carry out extraoral antisepsis. Area subjected to
surgery was anesthetized, sulcular incision placed and full thickness
flap was elevated preserving as much of interproximal soft tissue
as possible [Table/Fig-1b]. Thorough debridement of the osseous
defect and root surface was carried out but root biomodification or
osseous recontouring was not performed [Table/Fig-1c].

In the control group, bone graft material (Grabio Glascera™, Dorthom
Medidents Pvt. Ltd, India) mixed with saline was incrementally placed
in the furcation defect to the plane connecting the eminences of
the adjacent root surfaces. Graft material was BCCG composed of
50% bioactive glass and 50% hydroxyapatite. Mucoperiosteal flap
was repositioned, secured with simple interrupted or sling sutures
and covered with periodontal dressing (Coe-Pak™ GC America Inc.
lllinois, USA).

PRF was prepared, following the protocol developed by Choukroun
J et al., [4], ten minutes prior to its placement. Intravenous blood
collected from each patient in 10 mL glass-coated plastic tubes
(Becton Dickinson Vacutainer, Franklin Lakes, NJ, USA) by
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venipuncture of antecubital vein and immediately centrifuged at
3,000 revolutions (400 g) per minute for 10 minutes. Centrifugation
immediately after collection allows the formation of a structured
fibrin clot in the middle of the tube, with the RBCs at the bottom
and Platelet Poor Plasma (PPP) at the top. PPP was syringed out
using a sterile syringe and PRF was separated from RBC base
(preserving a small red blood cell layer) using sterile scissors. It was
then transferred onto a sterile gauze compress and gently squeezed
in the gauze compress to obtain a stable PRF membrane.

In the test group, the furcation defect was incrementally filled and
condensed with bone graft material mixed with PRF clot, using a
plastic instrument [Table/Fig-1d]. PRF membrane was then placed
over the furcation, with the RBC interface coronally [Table/Fig-1e].
The membrane was positioned slightly over the edge of the gingival
collar. The mucoperiosteal flap was repositioned and secured
with simple interrupted or sling sutures using 4-0 non-absorbable
black silk surgical suture material (Ethicon, Johnson & Johnson,
Somerville, NJ, USA) [Table/Fig-11]. The surgical area was protected
and covered with periodontal dressing [Table/Fig-1g].

Postoperative care

Antibiotic (Amoxicilin 500 mg, TID for five days) and analgesic
(Ibuprofen 400 mg + Paracetamol 325 mg, TID for three days) were
prescribed. Patients were instructed to rinse with chlorhexidine
gluconate (0.2%) twice daily for four weeks and to refrain from
brushing over the periodontal dressing. Periodontal pack and
sutures were removed 10 days postoperatively [Table/Fig-1h].
Surgical wounds were gently cleansed with povidone iodine
solution and patients were instructed to brush gently using Charter’s
technique with a soft toothbrush. Patients were advised not to use
any interdental cleansing aids in the treated area for four weeks after
surgery. Recall appointments were made at 15 days, 30 days, 3 and
6 months for follow up and plagque control.

STATISTICAL ANALYSIS

The statistical analysis was done using SPSS 13.0 (SPSS Inc,
Chicago, USA). Intragroup comparison of parameters within the
respective groups was done using Wilcoxon signed rank test and
intergroup comparison between Group | and Group Il using Mann-
Whitney U test. Level of significance of 0.05 was considered for all
statistical comparisons.

RESULTS

A total of 20 Class Il furcation defects in 16 systemically healthy
patients were included at the initiation of the study. Two patients
from Group | dropped out before the termination of the study and a
total of 14 patients with a mean age of 42.28+10.72 years having
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18 defects completed the six months follow up [Table/Fig-2]. No
significant difference in age, gender, location of defects (buccal/
lingual) or type of tooth (first/second molar) existed between the
two groups. Plague index and gingival index showed statistically
significant decrease over six months in both the groups but there
was no significant difference between the groups at baseline or at six

Assessed for eligibility
(n=29 sites)

Excluded (n=9 sites)
| For not meeting inclusion criteria

‘ Randomized (n=20 sites) ‘

1

T

Allocated to Group 1
(n=10)

'

Lost to follow up Lost to follow up
(n=2) (n=0)
Analyzed Analyzed
(n=8) (n=10)

[Table/Fig-2]: Flow chart showing the inclusion and exclusion of sites.

At six
Param- Time . months .
. Baseline Difference p-value
eters interval postop-
erative
0.59 + 0.50 + 0.090 + .
Group | 0.090 0.064 0.036 0012
Plaque 0.61 + 051+ 0.096 +
Index [P1] Group 0105 0.072 0.064 0017
p-value 0.6741 0.753~
0.99 + 0.84 + 0.147 + .
Group | 0.088 0.172 0.101 0012
Gingival 1.03 + 0.83 + 0.203 + .
index(c) | Group ! 0.122 0.100 0.114 0.012
p-value 0.6741n 0.2941n

[Table/Fig-3]: Plaque index and gingival index at baseline and six months in test
and control groups.

Wilcoxon signed rank test and Mann-Whitney U test
* Significant [p < 0.05] ; A Non-significant [p > 0.05]

Comparison between
Szl izl ] Group | and Group Il
Parameter Baseline Six months Mean difference over six Baseline Six months Mean difference Mean+SE p-value
mean=SD postoperative months mean=SD [mm] mean=SD postoperative over six months [mm]
[mm] meanz SD [mm] [mm] mean+SD [mm] mean=SD [mm]
Probing Pocket Depth ~ 2.40+0.516
[PPD] 5.63+1.41 2.25+0.46 3.375+1.061 (p=0.0071) 4.90+0.57 2.50 + 0.53 (9=0.0041) 0.975+0.380 | 0.007t
Clinical Attachment " 1.90+0.568
Loss [CAL] 7.00+0.93 4.00+0.54 3.00+0.926 (p=0.010%) 5.90+0.88 4.00 +0.82 (0=0.0041) 1.100+0.354 | 0.006t
Gingival Recession ) _ A -0.40+0.516 N
[REC] 1.38+0.74 1.75+0.71 0.375+0.518 (p=0.083") | 1.10+0.99 1.50 + 0.97 (0=0.046") 0.025+0.245 | 0.916
Horizontal Probing _ " 1.40+0.843
Depth [P-H] 3.75+0.71 1.25+0.46 2.50+0.535 (p=0.010%) 3.80+0.63 240 +1.08 (9=0.0061) 1.100+0.344 | 0.009t
Vertical Depth of the . N 0.60+0.699 N
Furcation Defect [VDF] 3.38+1.408 2.00+£0.926 1.375+0.518 (p=0.023%) 3.00+1.25 2.40 +1.08 (9=0.034") 0.775+£0.297 | 0.023
Horizontal depth of the _ " 1.10+0.876 .
Furcation Defect [BP-H] 4.25+0.463 2.25+0.707 2.00+0.756 (p=0.030%) 4.50+0.71 3.40 £ 0.97 (0=0.0081) 0.900+0.392 | 0.030

[Table/Fig-4]: Mean changes in clinical parameters between two groups over six months.

Wilcoxon signed rank test and Mann-Whitney U test

* Significant [p< 0.05] ; A Non-significant [p>0.05] ; 1 Highly significant [p<0.01]
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months [Table/Fig-3]. Statistically significant reduction in PPD, CAL,
P-H, VDF and BP-H was observed in test group when compared to
control group at six months [Table/Fig-4]. Percentage vertical defect
fill was 40.68% and 20% in test and control groups respectively.
Percentage horizontal defect fill was 47.06% and 24.44% in test
and control groups respectively. Besides, an intergroup comparison
revealed significant increase in radiographic bone density at the
furcation defect in test group compared to control group at 6
months [Table/Fig-5].

Parameter | . Ui Baseline e mont.hs Difference p-
interval postoperative value
Group | | 89.52+ 14.97 | 109.60 + 19.86 fggg = 0.023*
Mean gray :
value atthe | Group 1l | 96.71 +19.78 | 101.97 +20.10 | 5.26 +5.94 | 0.021*
defect
p-value | 0.408A 0.036*

[Table/Fig-5]: Radiographic bone density at baseline and six months in test and
control groups [in mean gray levels].

Wilcoxon signed rank test and Mann-Whitney U test
* Significant [p < 0.05] ; A Non-significant [p > 0.05]

DISCUSSION

This clinical study was designed to evaluate and then compare the
regenerative potential of BCCG and its combination with biologic
agent PRF in mandibular Class Il furcation defects in terms of
six parameters: reduction in PPD, gain in clinical attachment
level, vertical, horizontal and percentage bone fill and change
in radiographic bone density. Such a comparison would help in
inferring whether addition of PRF to bone graft has an enhanced
therapeutic benefit in the management of furcation defects.

In the test group (Group I), the mean PPD reduction of 3.38+1.06
mm was statistically highly significant and mean clinical attachment
gain of 3.00+ 0.93 mm was statistically significant. Comparing with
an arm of the study conducted by Pradeep AR et al., in which a
combination of PRF and porous hydroxyapatite were used with OFD
in mandibular Class Il furcation defects [11], the mean reduction in
PPDwas 3.68+1.07 mmand meanrelative vertical clinical attachment
gain was 3.31+0.52 mm both being in accordance with the results
of this study. In a study by Lekovic V et al., wherein the investigators
combined bovine porous bone mineral and PRF and by Pradeep AR
et al., wherein porous hydroxyapatite was combined with PRF in the
management of intrabony defect a significant reduction in PPD and
gain in clinical attachment level was observed from baseline [12,13].
This is in accordance with the results of this study though a direct
comparison is debatable since defect morphology can influence the
outcome of regenerative procedures.

Bone sounding has been considered to be as reliable as surgical
re-entry for assessing hard tissue changes, hence was used for
indirect bone measurement in this study [14,15]. The control group
showed a mean reduction in VDF of 0.60+0.70 mm and BP-H of
1.10+0.88 mm, while in the test group mean reduction in VDF was
1.38+0.52 mm and in BP-H was 2.00+0.76 mm. In a study arm
of the systematic review by Reynolds MA et al., comparing bone
graft alone to bone graft with ePTFE barrier for the treatment of
mandibular furcation defects [5], following observations were made:
mean horizontal furcation defect fill ranged from 1.1 mm to 3.3 mm
for combination therapy and from 1.0 mm to 1.8 mm for grafting
alone. Improvements in mean vertical defect fill for combined
therapy was 0.1 mm to 2.9 mm which closely paralleled those
observed following grafting alone (0.4 mm to 2.8 mm). The vertical
and horizontal defect depth reduction in the test and control groups
observed in the present study were within the range observed in this
systematic review and the test group showed significant increase
when compared to the control group.

Mean percent horizontal defect fill in the test group was 47.06%
while in control group was 24.44%. In the test group, mean percent
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vertical defect fill was 40.68% while in the control group was 20%.
Clinical improvement from Class Il to Class | furcation defect was
observed in all test sites and 60% of the control sites. However,
complete furcation closure was not observed at any of the treated
sites. Machtei EE et al., [16] observed that postoperative changes
were most significant in the horizontal dimension of the furcation
defects, with less dramatic but nonetheless statistically significant
changes in the vertical axis of the furcation. Similar findings have been
reported by Yukna RA [17] and Caffesse RG et al., [18]. The findings
in the present study are in agreement with this observation.

Radiographic analysis revealed that in the test group, mean
increase in radiographic bone density after six months follow up
was 20.08+19.53 gray levels and in the control group 5.26+5.94
gray levels. There was a significant increase in density in the test
group compared to control group indicating that PRF may enhance
the regenerative capacity of BCCG.

Studies have shown modest clinical benefit in combining bone grafts
with barrier membrane in the treatment of furcation defects [5,19].
Complications observed with GTR include membrane exposure
with subsequent bacterial contamination, erythema, swelling,
suppuration and postoperative pain [20]. High cost and need for
second stage surgery in case of non-resorbable membranes are
other deterrents. In this regard, PRF as an autologous resorbable
dense fibrin scaffold with slow release of growth factors appears
to be a plausible alternative. PRF can act as an interpositional
biomaterial, if not a strong barrier, and avoid early invagination of
gingival epithelium due to the release of TGF-B which acts as a
growth inhibitor of epithelial cells [21,22].

In the present study none of the complications associated with GTR
were observed at the test sites. Besides, in this study as well as
in studies by Jankovic S et al., and Simonpieri A et al., a marked
diminution in postoperative pain and discomfort has been noted
[23,24]. Postoperative inflammation appeared to be less in the test
group when compared to the control group. This could be due
to PRF acting as an immune regulatory node with inflammation
retrocontrol abilities. The presence of inflammatory retrocontrol
cytokines (particularly IL-4), chemotactic properties of cytokines like
IL-1B, IL-6 and TNF-a as well as their capacity to facilitate access
to the injured site (neovascularization) could explain the reduction
of postoperative infections and reduced inflammation noted at
surgical sites when PRF is used as a surgical additive [25]. Inspite
of these advantages of PRF over commercially available barrier
membranes, early resorption substantially shorter than four to six
weeks necessary for GTR and less than ideal space maintenance
still stand in the way of using PRF as a GTR membrane.

LIMITATION

A larger sample size and long term follow up would have been more
conclusive in deriving inferences from the end results. Besides,
digital subtraction radiography, CBCT or computer assisted
densitometric image analysis would have thrown more light on hard
tissue changes observed in this study.

CONCLUSION

At this point in time when bone graft, GTR or a combination of the
two have not been able to achieve predictable closure of furcation
defects, research on adjunctive and alternative treatment modalities
to accomplish this end gains increased importance. With significant
improvement at test compared to control sites, the present study
favors the adjunctive use of PRF with BCCG over BCCG alone in
the management of mandibular Class Il furcation defects. Currently,
there is sparse evidence to support the use of PRF with bone graft
in the management of periodontal osseous defects in general and
furcation defects in particular. Further studies are required to assess
the added benefit of combining PRF with bone graft material in
periodontal regeneration.



Hima S Lohi et al., PRF with Bone Graft in Furcation Defects

REFERENCES

01
[
[31

[4]
5]

[61

[71

(8l

[9]

(o]

1

N2

(3]

American Academy of Periodontology. Glossary of periodontal terms. 3 ed.
Chicago: American Academy of Periodontology; 1992.

Newell DH. The diagnosis and treatment of molar furcation invasions. Dent Clin
N Am 1998;42(2):301-37.

Machtei EE, Schallhorn RG. Successful regeneration of mandibular Class II
furcation defects: An evidence based treatment approach. Int J Periodontics
Restorative Dent 1995;15:146-67.

Choukroun J, Adda F, Schoeffler C, Vervelle A. Une opportunite” en paro-
implantologie: le PRF. Implantodontie 2000;42:55-62.

Reynolds MA, Aichelman-Reidy ME, Branch-Mays GL, Gunsolley JC. The
efficacy of bone replacement grafts in the treatment of periodontal osseous
defects. A systematic review. Ann Periodontol. 2003;8:227-65.

Okuda K, Tai H, Tanabe K, Suzuki H, Sato T, Kawase T, et al. Platelet — rich
plasma combined with a porous hydroxyapatite graft for the treatment of
intrabony periodontal defects in humans: A comparative controlled clinical study.
J Periodontol. 2005;76(6):890-98.

Loe H. The gingival index, the plague index and the retention index systems. J
Periodontol. 1967;38:610-16.

Goas P, Lima APS, Melo IM, Rego ROCC, Lima V. Effect of atorvastatin in
radiographic density on alveolar bone loss in wistar rats. Braz Dent J. 2010;21(3):
193-98.

Anbinder AL, Prado FA, Prado MA, Rocha RF. The influence of ovariectomy,
simvastatin and sodium alendronate on alveolar bone in rats. Braz Oral Res.
2007;21(3):247-52.

Sowmya NK, Kumar TAB, Mehta DS. Clinical evaluation of regenerative potential
of type | collagen membrane along with xenogenic bone graft in the treatment of
periodontal intrabony defects assessed with surgical re-entry and radiographic
linear and densitometric analysis. J Indian Soc Periodontol. 2010;14(1):23-29.
Pradeep AR, Karvekar S, Nagpal K, Patnaik K, Raju A, Singh P. Rosuvastatin
1.2 mg in situ gel combined with 1:1 mixture of autologous platelet-rich fibrin
and porous hydroxyapatite bone graft in surgical treatment of mandibular class ii
furcation defects: a randomized clinical control trial. J Periodontol. 2016;87:05-13.
Lekovic V, Milinkovic |, Aleksic Z, Jankovic S, Stankovic P, Kenney EB, et al
Platelet-rich fibrin and bovine porous bone mineral vs. platelet-rich fibrin in the
treatment of intrabony periodontal defects. J Periodont Res. 2012;47(4):409-17.
Pradeep AR, Bajaj P, Rao NS, Agarwal E, Naik SB. Platelet-rich fibrin combined
with a porous hydroxyapatite graft for the treatment of three-wall intrabony defects
in chronic periodontitis: A randomized controlled clinical trial. J Periodontol.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

www.jcdr.net

2012;83:1499-507.

Kim HY, Yi SW, Choi SH, Kim CK. Bone probing measurement as a reliable
evaluation of the bone level in periodontal defects. J Periodontol. 2000;71(5):729-
35.

Suh YI, Lundgren T, Sigurdsson T, Riggs M, Crigger M. Probing bone level
measurements for the determination of depth of Class Il furcation defects.
J Periodontol. 2002;73:637-42.

Machtei EE, Cho MI, Dunford R, Norderyd J, Zambon JJ, Genco RJ. Clinical,
microbiological, and histological factors which influence the success of
regenerative periodontal therapy. J Periodontol. 1994;65:154-61.

Yukna RA. Clinical human comparison of expanded polytetrafluoroethylene
barrier membrane and freeze-dried dura mater allografts for guided tissue
regeneration of lost periodontal support in Mandibular Class Il furcations. J
Periodontol. 1992;63:431-42.

Caffesse RG, Smith BA, Duff B, Morrison EC, Merrill D, Becker W. Class I
furcations treated by guided tissue regeneration in humans. J Periodontol 1990;
61:510-14.

Murphy GK, Gunsolley JC. Guided tissue regeneration for the treatment of
periodontal intrabony and furcation defects: A systematic review. Ann Periodontol.
2003;8:266-302.

Murphy KG. Postoperative healing complications associated with Gore Tex
healing material.Part |.Incidence and characterization. Int J Periodont Rest Dent.
1995;15:363-75.

Del Corso M, Dohan DM. Letter to editor. J Periodontol. 2009;80(11):1694-97.
Tsai CH, Shen SY, Zhao JH, Chang YC. Platelet-rich fibrin modulates
cell proliferation of human periodontally related cells in vitro. J Dent Sci.
2009;4(3):130-35.

Jankovic S, Klokkevold P, Dimitrijevic B, Kenney EB, Camargo P. Use of platelet
rich fibrin membrane following gingival recession. Int J Periodont Rest Dent.
2012;32:41-50.

Simonpieri A, Del Corso M, Sammartino G, Dohan DM. The relevance of
Choukroun’s PRF and metronidazole during complex maxillary rehabilitations
using bone allograft Part I: A new grafting protocol. Implant Dent. 2009;18:102-
11.

Dohan DM, Choukroun J, Diss A, Dohan SL, Dohan AJ, Mouhyi J, et al. Platelet-
rich fibrin (PRF): A second- generation platelet concentrate. Part lll: Leucocyte
activation: A new feature for platelet concentrates? Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2006;101:E51-55.

PARTICULARS OF CONTRIBUTORS:
Senior Lecturer, Department of Periodontics, PSM College of Dental Science and Research, Thrissur, Kerala, India.

2. Dean, Department of Periodontics, Manipal College of Dental Sciences, Manipal University, Mangaluru, Karnataka, India.

3. Associate Dean, Department of Periodontics, Manipal College of Dental Sciences, Manipal University, Mangaluru, Karnataka, India.

1.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Hima S Lohi,

House no:59, Muruga Nagar, Punkunnam-680002, Thrissur, Kerala, India.
E-mail: hima_s_lohi@yahoo.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

Date of Submission: Feb 12, 2017
Date of Peer Review: Apr 10, 2017
Date of Acceptance: Jul 01, 2017
Date of Publishing: Jul 01, 2017

Journal of Clinical and Diagnostic Research. 2017 Jul, Vol-11(7): ZC76-ZC80



