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Abstract

The present study was based on clinical
evaluation and comparision of the efficacy
of bovine derived xenograft with or without
chlorhexidine and [I-Tricalcium phosphate
among themselves and with access flap
alone in the management of infrabony
defects eighteen subjects with twenty-four,
two wall infrabony defects were equally
divided into four groups. Open flap
debridement was done in control group with
no graft material placed in infrabony
defects. In Experimental group I, intra-
osseous defects were filled with
HA/Collagen/ Chlorhexidine composite
graft material. In Experimental group II,
HA/Collagen graft was used. In
Experimental group III, [Iricalcium
phosphate was used in infrabony defects.

Clinical measurements included both
soft and hard tissue analysis, with the help
of an acrylic stent.In the present study all
Experimental groups were compared with
Control group and intergroup comparison
was also done. All bone graft materials
showed regenerative potential in infrabony
defects as assessed by various soft and hard
tissue parameters.All experimental groups
demonstrated statistically significant
improvement in probing pocket depth
reduction, clinical attachment gain and
defect fill from the control group.On inter-
group comparison, probing pocket depth
reduction and gain in clinical attachment
level was greater in HA/Collagen/
Chlorhexidine followed by HA/Collagen
and than P-Tricalcium phosphate but this
difference was not statistically significant.
HA/Collagen/Chlorhexidine group showed
highest defect fill and percentage of defect
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fill but statistically insignificant with
HA/Collagen group and significant with 3
Tricalcium phosphate group. HA/Collagen
group showed statistically significant
results when compared with B-Tricalcium
phosphate group in defect fill, but
insignificant in percentage of defect
fill.Statistically insignificant change was
observed in alveolar crest height in all
Experimental groups when compared with
Control group however, minimum change
in alveolar crest height was observed in
Tricalcium phosphate group. Statistically
insignificant difference was observed in all
Experimental groups.

Keywords: Bone Substitutes,
Xenografts, Bioceramics, Tricalcium
Phosphate, Osteointegration.

The regeneration of the periodontium
reduced by periodontitis is an object central
to periodontal treatment. Anorganic bovine
derived xenograft was developed for
regenerative procedures in intra-osseous
defects. The grafting material is a natural,
porous, cancellous bone mineral derived
from bovine bone embedded in a
biodegradable collagen matrix of porcine
origin (10%), from which all native organic
materials has been removed by a chemical
low heat (300°C) extraction process,
maintaining the physical architecture of
bone intact'.

The alloplastic material such as
bioceramics is primarily composed of
calcium phosphate. The two most widely
used forms are HA and Tricalcium
phosphate. Biodegradable Tricalcium
phosphate has been associated with repair
of lost periodontium®. It possesses the
potential to inhibit osseous resorption’. It is

well tolerated by the tissues’ and, requires
no processing to render it non-antigenic. It
serves as biologic filler, which is partially
resorbable and allow bone replacement of
the implant material’.Little data is available
in literature about the use of xenograft
containing chlorhexidine, albeit
membranes containing chlorhexidine have
been used”’ for periodontal regeneration.
Recently a bovine derived composite graft
with chlorhexidine was developed, which
possessed both osteoegenerative property
and antibacterial property.The aim and
objectives of this study was to clinically
evaluate and compare the efficacy of
Bovine derived xenograft with and without
chlorhexidine and Tricalcium phosphate
among themselves and with Access flap
alone in the management of infrabony
defects.

Materials & Method

Eighteen Subjects with twentyfour, two
wall infrabony defects, in the age group
ranging from 20 to 50 years irrespective of
their sex were selected and equally devided
in to four groups.

Control Group: Subjects treated with
open flap debridement alone.

Experimental Group-I: In this group
the intra-osseous defects were filled with
the composite graft material comprising of
collagen, hydroxyapatite & chlorhexidine.

Experimental Group-II: Bovine
derived xenograft material that containing
hydroxyapatite and collagen was used in
infrabony defects.

Experimental Group-III: In this group
subjects were treated with alloplastic bone
substitute i.e., tricalcium phosphate.

Pre-surgical Management: Subjects
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Table -4
Comparison between Experiment Group for Gain
in Clinical Attachment Level
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Table 4 On intergroup comparison gain
in clinical attachment level was maximum
in HA/Collagen/Chlorhexidine
(Experimental group I), followed by
HA/collagen (Experimental group II) and
minimum in P-Tricalcium phosphate
(Experimental group I1I). The 'p' value does
not show statistically significant difference
between all Experimental groups.

Hard Tissue parameters
Table 5

Comparison between Control group and
Experimental groups I, II, & III for hard tissue
parameters
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In Table 5 meantstandard deviation
defect fill was 1.83+1.17mm, 3.67+0.82,
3.5040.84 and 2.0+0.63 mm in Control
group, Experimental group I, II and III
respectively. Mean change in alveolar crest
height was 0.67+0.52, -0.50%0.55,-
0.5040.55 and 0.33+0.52mm in Control
group, Experimental group I, II and III
respectively. Percentage of defect fill was
34.72 £ 5.62%, 62.08 = 9.80%, 55.22 +
4.19% and 47.22 + 12.55% in Control
group, Experimental Groups I, II and III
respectively.
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Table 6
Comparison between Control Group &
Experimental groups I, II, & III for hard tissue
Parameters

Change in
alyenlar Crest
height (mm)

Defect Fill
mm
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Table 6 shows defect fill was
statistically significant in Experimental
group I and IT when compared with Control
group. Defect fill as observed in
Experimental group III was insignificant
when compared with control group
although Experimental group III showed
higher defect fill than control group.
Highest defect fill was observed in
Experimental group [ followed by
Experimental group II and minimum in
Experimental group III. Percentage of
defect fill was statistically significant in
Experimental groups I, II and III when
compared with Control group. Change in
alveolar crest height was insignificant in all
Experimental groups when compared with
Control group.

Table 7

Comparison between Experimental groups I, IT &
III for hard tissue parameters
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In Table 7 on intergroup comparison
between Experimental group I and
Experimental group II, insignificant
difference was observed in defect fill in mm
and percentage of defect fill. Although't' 'p'
value was higher in Experimental group I.
On comparing Experimental group I, and
111, 't' value was highly significant (<0.01) in
defect fill in mm and significant (<0.05) in
percentage defect fill. In Experimental
group II vs. Experimental group III highly
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significant 'p' <0.01 bone fill was observed
in defect fill in mm. However, percentage of
defect fill was insignificant. No significant
change was observed in change in alveolar

crest height on intergroup comparison.
Comparison between Control group and
Experimental groups I, II, & III for percentage of
defect fill

Mean perceniage of Defect Fil
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Comparison between control group and
Experimental groups for change in
alveolar crest heightin mm
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Discussion

Histologic evidence in human indicates
that bone grafting is the only treatment that
leads to regeneration of bone, cementum,
and a functionally oriented new periodontal
ligament coronal to the base of a previous
osseous defect’. Clinical”'*'""* and
histological *'*"* studies promoted the use of
anorganic bovine bone for grafting in
intraosseous defects. Bovine derived
xenograft (HA/Collagen) is a low
crystalline appetite (approximately 100 x
200 x 500 A) with a 7% content of
carbonate, calcium content of 37.1+0.7%
and a phosphorous content of 17.8+0.5%,
corresponding to a Ca-p ratio of 2.14+0.1%. Tt
has been reported to have natural
osteotrophic properties with good tissue
acceptance and no fibrous tissue or space
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between the HA and newly formed bone is
found” Majority of the evidence indicates
that the presence of bacterial biofilm may
interfere with periodontal regeneration and
lead to decreased clinical success'®”,
therefore a bovine derived composite graft
material with incorporation of
chlorhexidine (HA/Collagen/ Cholrh’
exidine) was used in the present study.
Tricalcium phosphate ceramic
[Ca,(PO4),] implant have been evaluated in
both animals and humans**'. It is a porous
form of calcium phosphate. The proportion
of calcium and phosphate is similar to bone
with a calcium to phosphate ratio of 1.5, is
mineralogically P-whitlockite. This
material acted as effective defect fillers. It
has been manufactured using a
mechanochemical method. It is a bone
substitute that is biodegradable and
demonstrated a resorbable property.In this
study the regenerative efficacy of grafting
material was assessed by the probing
method, although, histological method is
the standard method in assessing true
periodontal regeneration’. Maturation of the
connective tissue portion of the wound is
continuous until 3 months, a definite
attachment to the root was observed at 6
months with definitive collagen bundles
present( H.M Goldman et al.,1990).
Therefore re-entry procedure was
performed at 6 months.Re-entry procedure
seems to be most accurate means of
determining osseous defect response
(Crestal change as well as change with in the
defect) because of direct visualization
surgery. Although performed mainly for
documentation, such secondary surgery
also provided for any needed revisionary
treatment, and is usually minor and a
beneficial procedure for the subject.In the
present study in control group, mean
reduction in probing pocket depth obtained
was 2.5m. HA/Collagen/Chlorhexidine,
HA/Collagen and B-Tricalcium phosphate
showed significant improvement in mean
probing pocket reduction from the control
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group, which was 4.1, 3.6 and 3.5mm
respectively . However, all experimental
groups showed no statistically significant
difference with each other The results
revealed a mean clinical attachment level
gain of 1.6mm, 3.3mm, 3mm and 2.8mm for
Open flap debridement, Collagen/
HA/Chlorhexidine and HA/Collagen and f3-
Tricalcium phosphate respectively with a
statistically significant difference from the
initial readings . Clinical attachment gain
was significantly better in experimental
groups than control group. When
interpreting the clinical results it was found
that there is statistically insignificant
difference between the experimental
groups. Collagen/HA/Chlorhexidine
showed highest gain in clinical
attachmentlevel followed by HA/Collagen
and B-Tricalcium phosphate. An evaluation
of’hard tissue findings at six months re-entry
revealed that all experimental groups I, II
and III had improved significantly over
baseline values with regard to defect fill
and percentage of defect fill . Average defect
fill in both HA/Collagen/ Chlorhexidine
group was 3.5mm, while the HA/Collagen
group demonstrated an average defect fill
3.6mm; and 2.0mm was obtained in -
Tricalcium phosphate group. On intergroup
comparison, both HA/Collagen and
HA/Collagen/ Chlorhexidine showed
higher mean defect fill as compared to f3-
Tricalcium phosphate. Tricalcium
phosphate group showed higher mean
defect fill over control group but difference
was not significant. HA/Collagen/
Chlorhexidine and HA/Collagen showed
statistically significant defect fill when
compared with Tricalcium phosphate group
as well as with control group. The mean of
1.8mm of defect fill was evaluated in
control group.Mean percentage of defect fill
was 34.72% in control group. The mean
percentage of defect fill obtained was
62.08%, 55.2% and 47.22% in
HA/Collagen/Chlorhexidine, HA/Collagen
and B-Tricalcium phosphate groups

respectively. The result showed percentage
defect fill was statistically significant than
the control group. On intergroup
comparison HA/Collagen/Chlorhexidine
group showed insignificant difference with
HA/Collagen group but significant with
Tricalcium phosphate group. HA/Collagen
group was insignificant with Tricalcium
phosphate group in percentage of defect fill.
Greater percentage of defect fill (62.08%)
observed in HA/Collagen/Chlorhexidine
group, might be due to the presence of
Chlorhexidine, which seemed to be good
enough for the prophylaxis of infective/
inflammation processes in the surgical site,
thereby enhancing periodontal regene-
ration.

M.M. Solovyen et al., (1994)” in his
study demonstrated that HA/Collagen/
Chlorhexidine showed regenerative
potential with no toxic or allergic reactions.
Our study differs from the study of Chuyev
et al., (1996)"who demonstrated 87% of
defect fill around the implants with the use
of HA/Collagen/ Chlorhexidine as
compared to 34% defect fill in control
group.

In present study, 47.22% of defect fill
was observed in B-Tricalcium phosphate
group. The 2.0mm of infrabony defect fill in
six months re-entry with use of f-
Tricalcium phosphate in our study was also
supported by 2.8mm bone fill in the study
done by Synder et al, (1984)*. It was
observed histologically in humans that
Tricalcium phosphate, when placed in
periodontal defects have demonstrated
osseous fill and probing depth reduction,
but showed limited evidence of new
connective tissue attachment™". In another
study Wada et al, (1989)* observed
osteoblast and osteoids around -
Tricalcium phosphate particles. However, it
is not osteoinductive because it does not
contain the proteins necessary to induce
bone formation.

27.36%, 20.5% and 12.5% greater
defect fill was observed by HA/Collagen/
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Chlorhexidine, HA/Collagen and -
Tricalcium phosphate respectively when
compared with control group. HA/
Collagen/ Chlorhexidine group
demonstrated 6.88% and 14.86% greater
defect fill than HA/Collagen and @3-
Tricalcium phosphate respectively.
HA/Collagen showed 8% greater defect fill
in comparison with P-Tricalcium
phosphate.

The alveolar crest resorption of Imm at
4 sites out of 6 subjects was noticed in
control group with a mean of 0.67mm. In
HA/Collagen/Chlorhexidine and HA/
Collagen group, the average crestal
resorption was 0.5mm in 3 sites out of 6
subjects, which was statistically
insignificant from the control group
whereas in B-Tricalcium phosphate group
only two sites showed crestal resorption out
of six defect sites with a mean crestal
resorption of 0.3mm, which was also
statistically insignificant from the control
group as well as on comparison with HA/
Collagen/Chlorhexidine and HA/Collagen
group. Minimum alveolar crest resorption
was observed in []-Tricalcium phosphate,
possesses the potential to inhibit bone
resorption (hawley et al1981)’.In this study
all sites were healed without any
complications. Some site showed negligible
inflammatory response but that was
improved after proper maintenance of oral
hygiene. Clinically, no adverse reactions
with any grafted material were apparent
during the six months postoperative period.
The subjects receiving HA/Collagen/
Chlorhexidine graft showed better soft
tissue healing in comparison to other
grafted sites. This might be due to the
presence of chlorhexidine, which decreases
the bacterial biofilm load and might lead to
improved clinical results and more
predictable regeneration”’.
Result

Maximum pocket depth reduction
(4.17mm) was observed in HA/Collagen/
Chlorhexidine group and minimum in
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Tricalcium phosphate group (3.50mm).
HA/Collagen group showed 3.67mm
probing pocket depth reduction. In non-
grafted site probing pocket depth reduction
was 2.50mm. Same trends were observed in
gain in clinical attachment level.

infrabony defect fill in HA/Collagen/
Chlorhexidine group and HA/Collagen
group was 3.67mm and 3.50mm
respectively, which is statistically
significant with Control group (1.83mm).
Tricalcium phosphate group showed 2.00
mm defect fill, which is higher than Control
group but statistically insignificant with
Control group. On intergroup comparison
HA/Collagen/Chlorhexidine group and
HA/Collagen group demonstrated
significant difference with Tricalcium
phosphate group but insignificant
difference was observed between
HA/Collagen/Chlorhexidine group and
HA/ Collagen group.

Highest percentage defect fill of 62.08%
was present with HA/Collagen/
Chlorhexidine group and 55.22% in
HA/Collagen group but difference was
insignificant. Minimum percentage defect
fill of 47.22% seen in Tricalcium phosphate
group, which was statistically significant
when compared with HA/Collagen/
Chlorhexidine group but difference was
insignificant when compared with
HA/Collagen group.

Statistically insignificant change was
observed in alveolar crest height in all
Experimental Groups, when compared with
Control group. HA/Collagen with or
without Chlorhexidine were identical i.e., -
0.50mm. 0.33mm change was observed in
Tricalcium phosphate group. Non-grafted
site or control group showed maximum
change in alveolar crest height. i.e. 0.67mm.
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Fig.2
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Fig.8

Infrabony defect depth distal of 36 at the time
of initial surgery (Open flap debridement :
Control Group)

Infrabony defect depth distal of 36 at the time
of re-entry surgery (Open Flap Debridement :
Control Group)

Infrabony defect depth distal of 14 at the time
of initial surgery (HA/Collagen/
Chlorhexidine : Exp. Group-I)

Infrabony defect depth distal of 14 at the time
of re-entry surgery (HA/Collagen/
Chlorhexidine : Exp. Group-I)

Infrabony defect depth mesial of 36 at the time
of initial surgery (HA/Collagen : Exp. Group-
1m

Infrabony defect depth mesial of 36 at the time
of re-entry surgery (HA/Collagen : Exp.
Group-II)

Infrabony defect depth at the time of initial
surgery (Tricalcium Phosphate : Exp. Group-
110)

Infrabony defect depth distal of 43 at the time
of re-entry surgery (Tricalcium Phosphate :
Exp. Group-III)
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Abstract

he Crown and Sleeve-coping

removable telescopic partial

denture utilizes the basic
concept of an overdenture. While
functioning as an overdenture it also serves
the therapeutic role of a periodontal splint.
It is the best treatment modality in patients
with weakened periodontal situation where
the main challenge of therapy is to salvage
the remaining abutment teeth, the
periodontal apparatus and the alveolar bone
support. The Crown and Sleeve-coping
prosthesis is used as a therapy rather than a
mere replacement.

CAD/CAM based zirconia ceramics are
popular contemporary ceramics with
excellent physical properties, biocompati-
bility and superior esthetics.

Key words: Crown and Sleeve coping,
telescopic denture, CAD/CAM ceramics.
Introduction

The Crown and Sleeve-coping
prosthesis consists of three components:
The sleeve-copings, the secondary crowns
and a frame work. The sleeve-copings are
cemented individually to the abutment
teeth. The secondary crowns are either
solder connected or cast to the frame work
to which the missing teeth and saddle
segments are processed. The secondary
crowns 'telescope' or cover the sleeve-
copings and serve as removable retainers
for the prosthesis. The frame work is a
major connector to which the secondary
crowns are solder connector or cast.
Denture teeth can be attached to the frame
work with processed acrylic resin or
cemented to the pin receptacles with dental
cement.

The zirconium oxide based ceramics are
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the most popular among the recent ceramics
as they possess superior mechanical,
biological and esthetic properties. They are
based on high technology CAD/CAM
techniques eliminating conventional
laboratory procedures with their attendant
complications and errors. This system
produces more precise and life likes dental
restorations

Casereport
A 20 years old male reported to the

Department of Prosthodontics, Surendra

Dental College and Research Institute who

had met with an automobile accident a

month back. In the accident he lost a few

mandibular teeth and had fractured
maxillary anterior teeth.

The patient had no other significant
medical or dental history. A preliminary
examination revealed the following:-

e Ellis Class IV fracture of 11, 12, 13, 21,
22,23.

*  Missing 32,33,34 and 36.

e Grade2 mobilityin31,41.

» Fractured restoration of 15.

Treatment Plan
After a thorough diagnostic study,

radiographic survey the following

treatment was planned: -

* Post and core supported metal-free
ceramic crowns for maxillary anterior
teeth. (11,12,13,21,22,23)

* Crown and Sleeve-coping prosthesis for
mandibular arch.

* Ceramo-metal crown for maxillary right
second premolar.

Clinical Procedure

* Maxillary anterior teeth were
endodontically treated and prepared to
receive post. Individual patterns were
fabricated in blue inlay wax and cast in
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silver alloy. These post and cores were
finished and cemented to the teeth.

e The maxillary anterior teeth were
prepared to receive metal free Ceramic
crowns and the maxillary right second
premolar was prepared to receive
ceramo-metal crown.

* The crowns were fabricated in
zirconium oxide using CAD/CAM
system. They were tried in patient's
mouth, glazed then cemented with resin
based cement.

* Mandibular central incisors and right
first premolar were prepared to receive
white metal sleeve-copings. Then
provisional crowns were cemented to
the prepared mandibular teeth.

» Sleeve-copings were cast, finished and
cemented

* Impression for frame work was made in
polyvinyl siloxane.

* The frame work and secondary crown-
copings were cast in single unit. It was
finished, polished and tried in patient's
mouth.

* Then porcelain was fired to secondary
crown copings

* The missing teeth were replaced by
porcelain teeth. These teeth were
attached to the frame work by processed
acrylic resin

» The final prosthesis was finished and
delivered to the patient. The prosthesis
was evaluated for function, esthetics
and phonetics.

Discussion
For the restoration of fractured

maxillary anterior teeth metal free

zirconium based ceramics were used as they
provided better esthetic compared to
conventional ceramometal crowns. To
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