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Abstract

Introduction: Periodontal disease is the most prevalent disease across the world. It is an inflammatory disease involving progres-
sive and episodic loss of the periodontal attachment apparatus with tissue destruction consequentially arising out of host response
against bacterial antigens as well as irritants leads to loss of alveolar bone and supporting the teeth. Chronic periodontitis causes
various types of bony defects, among them intra-bony defect is most common. There are two primary treatment modalities for treat-

ing periodontitis and associated changes, including non-surgical and surgical periodontal therapy.

Aims and Objectives: To compare the results yielded by bovine xenograft in smokers and nonsmokers patients with chronic peri-
odontitis from baseline to 6 months. To compare the clinical parameters - probing depth (PD), clinical Attachment Level (CAL), radio-

graphic Bone fill from baseline to 6 months after the surgical therapy.

Materials and Methods: A cross-sectional clinical study was conducted with a sample of twenty-four patients selected from depart-
ment of periodontics, Lenora institute of dental sciences, Rajahmundry, Andhra Pradesh, India. The patients selected for this study
are divided in to two groups i.e., Smokers group and Non-smokers’ group. Initially both Smokers and Non-smokers sites were treated
with scaling and root planing alone. Patients included in this study were treated with bovine xenograft using single flap approach
technique.

Results: All values were subjected for statistical analysis by using the following formulas Unpaired ‘t’ Test or independent sample ‘t’
test, Paired “t” test, Mann-Whitney U test.

Conclusion: We found that there was significant improvement in clinical parameters i.e., plaque index (PLI), sulcus bleeding index
(SBI), probing depth (PD), clinical attachment level (CAL), and bone fill in the sites, before and after periodontal treatment. There
was a significant improvement in clinical attachment level gain and bone fill in both the groups treated with bovine xenograft using
a single flap approach from baseline to six months. The results of this study point towards the novel direction of current surgical
regenerative approaches. Further, long term, multi-center, prospective longitudinal trials are the need of the hour to confirm the
find-ing of this study.
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Introduction

Periodontal disease is the most prevalent disease across the
world. It is an inflammatory disease involving progressive and epi-
sodic loss of the periodontal attachment apparatus with tissue de-
struction consequentially arising out of host response against bac-
terial antigens as well as irritants leads to loss of alveolar bone and
supporting the teeth. Chronic periodontitis causes various types of

bony defects, among them intrabony defect is most common [1,2].

Intrabony defects, can also be recognized as site specific risk
factor for periodontal disease progression, leading to non-resolv-
ing pockets with continued debris accumulation and serves as a
niche for bacterial colonization, which can lead to premature tooth
loss if left untreated. There are two primary treatment modalities
for treating periodontitis and associated changes, including non-

surgical and surgical periodontal therapy.

For regeneration of lost tissues, surgical periodontal treatment
has been one of the most favored approaches in treating chronic
periodontitis affected tooth, manifesting intrabony defects [3].
The selection of a regenerative approach is generally based on the
intrabony defect site features, including bony defect morphology,
root surface topography and gingival biotype. Three-wall intrabony
defects, mainly which are narrow as well as deep seem to offer a
spatial configuration with the most significant inherent potential

for periodontal regeneration.

Regenerative periodontal therapy intention is the rejuvenation
of the lost tooth supporting structures. There are several treatment
procedures for regenerative periodontal therapy, including open
flap debridement with or without bone substitutes, and guided tis-

sue regeneration.

Innumerable regenerative materials such as autogenous, allog-
enous, xenogenous, and alloplastic graft materials have been used.
For most favorable results, an epitome bone graft should have the
chattels of osteoproliferation, osteoinduction, and osteoconduc-
tion at dissimilar time periods after placement. Autogenous bone
grafts has been deemed gold standard as it has all three proper-
ties. Nevertheless, the risk of infection at the donor site and limited
availability restricts its use. To overcome these complications, dif-

ferent bone substitutes are experimented [4,5].

Periodontitis can be treated with periodontal flap surgery; Flap

provides access to underlying tissues and permits the surgeon to
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perform a variety of regenerative procedures [6]. The most col-
lective postoperative difficulty is associated with traditional flap
approach for grafting techniques is immediate, partial or com-
plete exfoliation of the graft materials. It most often due to surgi-
cal procedure which results in incomplete tissue coverage of the
graft material in the interproximal areas [7]. The tissue contrac-
tion concomitant with wound healing will often expose the graft
material during the postoperative period. New surgical techniques
have been established to optimize primary closure as well as to
minimize the surgical trauma in the reconstructive procedures of

intraosseous periodontal defects.

Papilla preservation technique was developed for use in con-
junction with implants in periodontal osseous defects in 1994 by
Takei HH, Han TJ] [8]. Later In 1995 cortellini P [9], proposed a
modification of the papilla preservation technique which has been
applied to achieve primary cessation of the interproximal tissue

over barrier membranes coronal to alveolar crest.

A minimal invasive procedure the single flap approach, specifi-
cally indicated when the defect extension is prevalent on the buccal
or oral side. The basic Introduction principle of the single flap ap-
proach is the elevation of flap to access the defect only on one side
(buccal or oral), leaving the opposite side intact. The purpose of
developing new techniques is to increase predictability, reduce pa-
tient discomfort, minimize the number of surgical sites and satisfy

aesthetic demands of the treatment.

Smoking has chronic effect with important inflammatory and
immune responses. Smoking induces a significant systemic neu-
trophilia, but neutrophil transmigration across the periodontal
micro vasculature is impeded. The suppression of neutrophil cell
spreading, chemokinesis [10], chemotaxis and phagocytosis have

been described.

Hence, in the present study, an attempt was made to assess the
effect of bovine xenograft in smokers and non-smokers for the
treatment of intrabony defects with single flap approach in pa-

tients with chronic periodontitis.

Aims and Objectives

To compare the results yielded by bovine xenograft in smokers
and nonsmokers patients with chronic periodontitis from baseline

to 6 months.
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To compare the clinical parameters.
e Probing depth (PD)
e Clinical Attachment Level (CAL)

¢ Radiographic Bone fill from baseline to 6 months after the

surgical therapy.

Materials and Methods

A cross-sectional clinical study was conducted with a sample
of twenty-four patients selected from department of periodontics,
Lenora institute of dental sciences, Rajahmundry, Andhra Pradesh,
India. The nature of the study was explained to all the participants
and written informed consent was obtained. The patients selected
for this study are divided in to two groups i.e., Smokers group and
Non-smokers’ group. Initially both Smokers and Non-smokers sites
underwent scaling and root planing. Patients included in this study
were treated with bovine xenograft using single flap approach

technique.

Study methods

The selected patients were considered after a precise case his-
tory recording, that includes chief complaint, and clinical exami-
nation. Plaque index (PI), Sulcus bleeding index (SBI), Periodontal
pocket depth (PPD), clinical attachment level (CAL), Early healing
index after 2 weeks following the surgery, intrabony defect 25mm
(distance between alveolar crest and base of the defect as mea-
sured on an intraoral periapical radiograph ) were recorded in a
proforma (appended) using a sterile mouth mirror and UNC 15

probe.

After recording all the clinical parameters in selected patients at
baseline, thorough scaling and root planning was done using ultra
sonic scalers and curettes. Surgical procedure was carried out after

3-4 weeks of initial periodontal therapy.

Surgical procedure

Intraoral antisepsis was done with 0.12% chlorhexidine diglu-
conate rinse. Extra-oral antisepsis was done using iodine solution.
Procedure was under done under local anesthesia (lidocaine 2%);
all surgeries were performed under using 2.5x loupes. Before the
surgery, trans-crevicular probing was performed to evaluate the
extent of the defect. The surgical access was performed by the el-
evation of buccal muco-periosteal flap according to principle of

buccal single flap approach.

42

Briefly, a sulcular incision was made following the gingiva mar-
gin of the teeth included in the surgical area, the mesiodistal exten-
sion of the flap kept limited, while ensuring access for defect de-
bridement. An oblique or horizontal butt-joint incision was made
at the level of the interdental papilla overlying the intraosseous
defect. The greater the distance from the tip of the papilla to the
underlying bone crest, the more apical (i.e., close to the base of the

papilla) the buccal incision in the interdental area.

A buccal mucoperiosteal flap was elevated using a microsurgi-
cal periosteal elevator, the exposed root surfaces are rinsed with
saline followed by placement of bovine xenograft bone material on
the coronal portion of the exposed root surfaces (care was taken
not to overfill the defect). The buccal flap was repositioned and su-
tured according to the single flap approach technique, consisting of
horizontal internal mattress suture at the base of the papilla and a
second internal mattress suture (vertical or horizontal) between
the most coronal portion of the flap and the most coronal portion

of oral papilla.

When necessary (e.g., in case of a large, thick interdental pa-
pilla), an interrupted suture was performed to ensure primary in-
tention healing at the incision line. Periodontal dressing was given
at site of the surgery, Suitable antibiotics and analgesics were pre-
scribed, 0.12% chlorhexidine digluconate rinses is advised twice
daily for two weeks, all the Patients were instructed to brush gently

using soft tooth brush.

Post surgical procedure

Two weeks after the surgery, sutures were removed, Early Heal-
ing Index (EHI) was recorded at 2weeks following the surgery. All
clinical parameters including plaque index, Sulcus bleeding index,
Recession Depth, Periodontal Pocket Depth, Clinical attachment
level and radiographic defect fill will be measured will be mea-

sured after six months post operatively.

Inclusion criteria
* Diagnosis of patient moderate or severe periodontitis
e Patients of age up to 45 years

e Presence of atleast one interproximal periodontal intraosse-

ous defect with pre-surgical probing depth 25mm

¢ No extension of periodontal intraosseous defect on the lin-

gual or palatal side
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¢ Plaque index score and sulcus bleeding index score should

be <20% at the time of surgical procedure.

¢ Smokers included in this study are patients who smokes

1-10 cigarettes/day

¢ Compliance with the scheduled post-surgical recall sessions.

Exclusion criteria

¢ Using medication affecting periodontal status (eg: bisphos-
phonates, cyclosporin, phenytoin, nifedipine, and other cal-

cium channel blockers)

¢ Furcation involvement of the tooth presenting intraosseous
defect

* Patients with systemic diseases will be excluded
¢ Third molar teeth will be excluded

¢ For each smoking patient (i.e., a patient regularly smoking 1

cigarette per day despite motivation to quit.).

Results

All values were subjected for statistical analysis by using the fol-
lowing formulas Unpaired ‘t’ Test or independent sample ‘t’ test,
Paired “t” test, Mann-Whitney U test.

The subjects for this study were obtained from the Department
of Periodontology, Lenora Institute of Dental Sciences, Rajamahen-
dravaram, Andhra Pradesh, india. Twenty-four patients were se-

lected and divided into two Categories, smokers and nonsmokers.

Initially, scaling and root planing was done in all the sites. Both
the categories are treated with bovine xenograft for the treatment
of intra-bony defects with a single flap approach in patients with
chronic periodontitis. Data were expressed as mean * SD. Within-
group comparisons (pre-surgery vs 6 months) were performed
with Wilcoxon test. Intergroup comparisons were performed with
Mann-Whitney U test. Paired “t” test was used to compare the
means of bone fill within the groups at different time intervals. In-
dependent “t” test for bone fill between the two groups at different

time intervals.

The means and standard deviation of Plaque Index (PI), Sulcus
bleeding index (SBI), probing depth (PD) and clinical attachment
level (CAL) within sites of Smokers and Non-Smokers at different
time intervals as shown in table 1. When comparison of means of
Plaque Index (PI), Sulcus Bleeding Index (SBI), Probing Depth (PD)
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and gain of Clinical attachment level (CAL) for both the smoker
sites and Non-smoker sites after 6 months were done, there was a

statistical significant difference was observed.

Discussion

Untreated periodontitis results in progressive attachment loss
that may lead to early tooth loss. The tenacity of deep pockets suc-
ceeding after active periodontal therapy has been concomitant
with an increased likelihood of tooth loss in patients attending the

supportive periodontal care program.

Loss of alveolar bone support is one of the characteristic signs
of destructive periodontal disease and is generally considered to
represent the anatomical sequela to the spread of periodontitis
[11], to overcome these problems surgical regenerative techniques

were selected among them Single Flap.

Approach (SFA) was chosen treatment of choice in the present
study. Single Flap Approach (SFA) exemplifies a surgical approach
for the management of soft tissues in periodontal reconstructive
surgery. SFA entails a mucoperiosteal flap elevated only on one side
(buccal or oral), leaving the soft tissues on the opposite side intact.
In the present study, only intraosseous defects with an extension

prevalent on the buccal side were included.

The elevation of a single buccal flap to access the intraosseous
defect may have several clinical and technical (surgical) advan-
tages. First, it may facilitate flap repositioning and suturing. The
buccal flap can be easily stabilized to the undetached oral papilla,
thus optimizing wound closure for primary intention. Moreover,
by leaving a great volume of supra crestal soft tissues intact, bet-
ter preservation of the blood supply in the interdental area may
eventually occur. Wound stabilization and preservation of an intact
interdental papilla at the time of flap reflection may also contribute

to better preservation of presurgical esthetics [12].

Numerous studies have testified considerable clinical improve-
ments when SFA was used as a standalone protocol or in combina-
tion with recovering technologies for the treatment of deep peri-
odontal intra osseous defects [13]. Intrabony defects have been

categorized into three-wall, two-wall, one-wall defects.

Only three walled intrabony defects are included in the study
because the number bony walls remaining has been found to be

positively correlated with regeneration potential when grafting
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procedures were used [14]. A xenograft is tissue transported be-
tween genetically dissimilar members of different species. It is
osteo-conductive, biocompatible and structurally similar to human
bone. There are two sources of xenografts used for bone replace-
ment in periodontics: bovine bone and natural coral. A purported
advantage of this product as a bone substitute is that it is natural in
that it can provide structural components similar to that of human
bone, improving its osteoconductive capability compared to that
of synthetically derived mineral Aichelmann-Reidy and Yukna [15].

Bovine derived HA bone substitutes increase the available sur-
face area that can act as an osteoconductive scaffold because of
their porosity. This HA mineral content is comparable to that of
bone, allowing it to become well vascularized and integrate with
new host bone (Thaller, et al. 1994; Chen., et al. 1996) [16,17]. A
statistically significant gain of clinical attachment and reduction
in probing depth has been demonstrated when bovine bone was
compared to a non-graft control for the treatment of human verti-
cal osseous defects. When compared to demineralized freeze-dried
bone allograft (DFDBA), similar amounts of probing depth reduc-
tion, clinical attachment level gain, bone fill and defect resolution

were obtained Richardson [18].

Hence in this present study an effort was made to evaluate the
effect of TI-0SS® bovine xenograft in treatment of intrabony defects
with single flap approach in smokers and non-smokers. The pres-
ent study showed significant reduction in the means of Plaque in-
dex (PI), sulcus bleeding index (SBI), probing depth (PD) and gain
of Clinical attachment level (CAL) for both the smoker sites and

Non-smoKer sites after 6 months, but the mean reduction of PI,
CAL and SBI between the sites showed no statistical significant as-
sociation after 6 months. This denotes the application of Bovine
Xenograft did not reveal any additional benefit in the reduction of
PI, CAL and SBI. These results are concomitant the study of Trom-
belli [19]. This should be because of the regular and frequent recall
visits in which the patients underwent regular supra-gingival scal-
ing and motivation for oral hygiene practice, which further mini-
mized plaque accumulation. This implied that the participants of

the study exercised good oral home care.

Periodontal pocket is deliberated as the pathognomonic sign of
periodontal disease and reduction in probing pocket depth is one

of the requisites for successful periodontal therapy. Probing depth
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reduction in the present study was found to be significant from

baseline to six months in the smokers’ sites and Non-smoker sites.

Indicating that bovine xenograft has an added benefit on prob-
ing depth, this is similar to findings of a study of Yilmaz [20]. Ti-
oss® is prepared from 100% cancellous bone without any cortical
portion. Innovative pulverizing technique allows multi-porous
structure, maximizing blood vessel ingrowth, Pre-Hydroxy Apatite
structure, octacalcium phosphate crystal is found on the surface of
Ti-oss®, resulting in fast bone formation. In the present study bone
gain was 30.73% in smoker group sites and 53.64% in Non-smoker
group sites (p = 0.002). This attributed the placement of bovine xe-
nograft with single flap approach which provides a significant post-
operative protection from exfoliation of the graft from the surgical
site. The obtained results are in accordance with study conducted
by Tombelli [19].

The purpose of developing these new techniques is to increase
predictability, reduce patient discomfort, minimize the number of
surgical sites and satisfy aesthetic demands of the treatment. When
comparing early wound healing index at 2 weeks after the surgery,
smokers showed a significantly lower number of sites with optimal
wound healing and a higher number of sites with incomplete flap
closure when compared to nonsmokers (0% vs 45.5% and 45.5%
vs 18.2%, respectively), indicating a detrimental effect of smoking
on early wound healing. This finding can be explained, at least in
part by the alterations of the gingival vascular apparatus induced
by the smoke [21,22] which in turn may have impaired blood per-
fusion. Blood perfusion was demonstrated to be a key determinant
of the early healing of muco-periosteal flaps, and its impairment is

frequently associated with wound dehiscence [23].

Treatment with bovine xenograft using single flap approach
at defects resulted in substantial clinical attachment gain, with no
significant intergroup difference. The magnitude of treatment ef-
fect is consistent with previous clinical trials investigating the use
of bovine xenograft in the treatment of intraosseous defects [24].
In standardized periodontal defects experimentally created in rat
molars, Azuma.,, et al. [25] demonstrated that the elevation of a sin-
gle flap. A lower number of neutrophils, more rapid colonization of
the elevated gingival tissues by fibroblasts, and greater connective
tissue area occupied by type III collagen during early postoperative

healing when compared to wide double flaps [26].
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Another explanation for the lack of effect of smoking status can
be related to the inclusive definition of smoker patient adopted in
this study. A patient who smoked at least 1 cigarette per day was
considered a smoker. The inclusion of light smokers may have miti-
gated, at least in part, the negative effect of smoking on the clinical

outcomes.

This hypothesis seems to be corroborated, where patients
smoking more than 10 cigarettes per day showed a clear tendency
toward a lower CAL gain and PD reduction compared to patients
smoking 1 to 10 cigarettes per day. In the light of our results, it
was stated that bovine xenograft has yielded significant reduction
in probing depth, gain in clinical attachment level (CAL) and signifi-
cant radiographic bone fill, showing superior effects in treatment

of intraosseous defects in smokers and non-smokers.

Graph 1: Comparison of mean difference of Plaque index (PI),
Sulcus bleeding index (SBI), Probing depth (PD) and Clinical
attachment level (CAL) between SMOKERS and NON-SMOKERS
from baseline to 6 months.

Graph 2: Comparison of means of bone gain in smokers from

baseline to 6 months.
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Graph 3: Comparison of means of bone gain in non-smokers

from baseline to 6 months.

Graph 4: Comparison of Means difference of Bone gain

between Smokers and Non-Smokers from Baseline to 6 Months.

Variable |Time interval] Smokers Non-Smokers
Mean * SD Mean * SD
Plaque index Base line 2.13+0.26 2.15+0.26
6 months 1.14 +0.22 1.09+0.18
Sulcus bleeding | Base line 2.53+0.52 2.53+£0.52
Index 6 months 1.47 £0.52 1.27 £ 0.46
Probing depth Base line 84+1.6 7.7+1.2
6 months 3.1+05 3.6+09
Clinical Base line 10.0+1.9 10.1+2.5
Attachment 6 months 55+19 6.5+2.0
level

Table 1: Means and Standard Deviations of Plaque Index (PI),
Sulcus Bleeding Index (SBI), Probing Depth (PD) and Clinical
Attachment Level (CAL) In Smokers and Non-Smokers at Different

Time Intervals.
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Variable Time interval Smokers |Non-Smokers
Mean % SD Mean * SD
Plaque index Base line to 6 1.06 £ 0.08 1.06 £ 0.08
months p=0.001(S) | p=0.001(S)
Sulcus bleeding | Baselineto 6 1.26 £ 0.06 1.26 £ 0.06
index months p=0.000(S) | p=0.000(S)
Probing depth Base line to 6 53+13 41+11
months p=0.003(S) | p=0.003(S)
Clinical Base line to 6 45+19 3.5+0.09
Attachment level months p=0.003(S) | p=0.003(S)

Table 2: Comparison of Means of Plaque Index (PI), Sulcus
Bleeding Index (SBI), Probing Depth (PD) and Clinical Attachment
Level (CAL) in smokers and non-smokers within the sites from

baseline to six months.

Statistical Analysis: Mann-Whitney U test.

S: Significant.

paired “t” test. Statistically significant if p < 0.05.

Variable Smokers Non-Smokers | p VALUE
Mean = SD Mean * SD
0.467
Plaque index 1.06 +0.08 1.06 + 0.08 NS
Sulcus bleeding 1.26 £ 0.06 1.26 £ 0.06 0.148
index NS
53+1.3 41+1.1 0.028
Probing depth s
Clinical 45+19 3.5+0.09 0.116
|Attachment level NS

Table 3: Comparison of mean difference of Plaque index (PI),
Sulcus bleeding index (SBI), Probing depth (PD) and Clinical

attachment level (CAL) between Smokers and Nonsmokers from

baseline to 6 months.

Statistical Analysis: Independent ‘t’ test, paired t test.

Statistically significant if p < 0.05.

NS: Non-significant.

S: Significant.

Smokers Non-smok-
ers
Ti % of
Time | ypaN:sD | MEAN:sD | | vaLuE
interval recovery
Baseline | 4.23+0.94 | 453+0.97 | 53.64 | 0.000S
Sixmonths | 1.30 +0.47 | 2.43+057 | 3073 | 0.000S

Table 4: Comparison of Means and standard deviation of Bone
Gain in Smokers and Nonsmokers From Baseline to 6months.

Statistical analysis: paired “t” test. Statistically significant

if p<0.05.
Time
. Smokers Non-smokers | P value
interval
MEAN  SD MEAN  SD
Baselineto | » 10,040 | 293+047 | 00025
6 months

Table 5: Comparison of Mean Difference of Bone Gain in Smokers
and Non-Smokers from Baseline to Six Months.
Statistical analysis: independent sample ‘t’ test. Statistically
significant if p < 0.05.

S: Significant.

Non-
EHI score Smokers
Smokers
Complete flap closure, no fibrin line in 3 5
the interproximal area
Complete flap closure, fine fibrin line in 3 4
the interproximal area
Complete flap closure, fibrin clot in the 5 3
interproximal area
Incomplete flap closure, partial 1 0
necrosis of the interproximal tissue
Incomplete flap closure, complete 0 0
necrosis of the interproximal tissue

Table 6: Early Healing Index (EHI) Assessment in smokers and

non-smokers after 2 Weeks Following the Surgery.

Conclusion

We found that there was significant improvement in clinical

parameters i.e., plaque index (PII), sulcus bleeding index (SBI),

Citation: Dalli Bharath Simha Reddy.,, et al. “Evaluation of Regenerative Periodontal Therapy in Intrabony Defects with Single Flap Approach

Using Bovine Xenograft in Smokers and Non-smokers". Acta Scientific Dental Sciences 5.4 (2021): 40-48.



Evaluation of Regenerative Periodontal Therapy in Intrabony Defects with Single Flap Approach Using Bovine Xenograft in Smokers and
Non-smokers

probing depth (PD), clinical attachment level (CAL), and bone fill

in the sites, before and after periodontal treatment. There was a

significant improvement in clinical attachment level gain and bone

fill in both the groups treated with bovine xenograft using a single

flap approach from baseline to six months. The results of this study

point towards the novel direction of current surgical regenerative

approaches. Further, long term, multi-center, prospective longitu-

dinal trails are the need of the hour to confirm the finding of this

study.
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