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EVALUATION OF AUTOGENOUS TOOTH GRAFT
IN REGENERATION OF PERIODONTAL VERTICAL
ALVEOLAR DEFECTS: CLINICAL, RADIOGRAPHIC,
AND EXPERIMENTAL STUDY

Fatma S. Elsherbini @, Mohamed Abdulrahman, Mohamed Mostafa El-Shennawi

Faculty of Dentistry, Mansoura University, 35516, Mansoura, Dakahlia, Eqypt

ABSTRACT

INTRODUCTION: Periodontitis is a chronic inflammatory disease, in which destruction of the periodontium occurs.
Not well-treated periodontitis causes teeth loss and problems regarding speech and appearance.

OBJECTIVES: To evaluate the effectiveness of tooth particles as a graft material in the regeneration of periodontal
vertical alveolar defects clinically and regeneration of bone defect experimentally.

MATERIAL AND METHODS: A total of 21 patients with stage III severe periodontitis, aged 25 to 45 years, having
periodontal vertical defects were selected for the study. They were randomly divided into 3 groups, in which split-
mouth study design was used. In group 1, right side was treated by open flap debridement (OFD) alone, and left side
with autogenous tooth graft particles. In group 2, control side treated by OFD, and left side using beta-tricalcium
phosphate (B-TCP) graft material. In group 3, left side was treated using autogenous tooth graft, and right side us-
ing B-TCP graft. For the experimental part, a total of 21 rats had an intended surgical bony defect at diastema area,
and were randomly divided into 3 groups. In group 1, defects were created without addition of any graft material.
In group 2, defects were filled with 3-TCP graft material. In group 3, autogenous tooth particles were used. Clinical
data, including plaque index (PI), gingival index (GI), periodontal probing depth (PPD), clinical attachment level
(CAL), and radiographic parameters were recorded at baseline and 3 and 6 months post-surgically. For the experi-
mental part, animals were sacrificed one month later. Tissue specimens were prepared for histological analysis.
RESULTS: After 3 and 6 months post-treatment, there was an improvement in PI and GI in all the groups. Also PPD,
CAL gain, and radiographic bone formation were significant for autogenous tooth-grafted sites and p-TCP-grafted
sites, with a significant improvement in PPD and CAL for tooth-grafted sites compared with f-TCP-grafted sites.
Histologically, the amount of new bone formation was higher in group 3 compared with group 1 and 2.
CoNcCLUSIONS: It can be concluded that autogenous tooth particles can be considered as an effective and suitable
bone graft material used in the treatment of intra-bony defects in patients with chronic severe periodontitis.
KEY WORDS: severe periodontitis, autogenous tooth graft, regeneration, vertical alveolar defects.
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INTRODUCTION treated periodontitis causes teeth loss and problems re-
garding speech and appearance. Classic methods used in

Periodontitis is a chronic inflammatory disease, in  treating periodontal diseases include scaling, root plan-
which destruction of the periodontium occurs. Not well-  ning (SRP), and open flap debridement (OFD). However,
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Autogenous tooth graft in regeneration of periodontal vertical alveolar defects

using specific biological materials was shown to be
more beneficial than flap surgery in attachment level
enhancement in periodontal defects [1-3]. These surgi-
cal approaches, such as OFD, provide good accessibility
for root surface evaluation and detoxification besides
establishing better periodontal form and architecture.
Unfortunately, such surgical approaches have limited
ability to restore or regenerate lost periodontal tissue.
Grafts used for replacing lost bone are widely used in
clinical practice to assist the formation and regeneration
of destructed bone and periodontium [3]. Bone grafts
play partial role as structural scaffolding materials and
matrixes for osteoblastic attachment and proliferation.
Broad spectrum of bone grafts and bony substitutes
have been applied and evaluated in clinical situations,
including autogenous, allogenic, and xenogenic grafts as
well as alloplastic materials [3]. Bone autografts are con-
sidered the gold standard because they have osteogen-
ic, osteoinductive, and osteoconductive potentials [4].
Regardless of these merits, the use of autogenous bone
as a graft material is hindered due to limited availabil-
ity, donor site morbidity, and patients’ discomfort, if
large amount of bone is needed [5-7]. However, sources
of bone graft materials, other than autogenous, present
with multiple disadvantages. Allogenic grafts are con-
sidered expensive and might have a risk of infection,
because information given by the donor is limited or
sometimes insufficient [8, 9]. Besides these disadvan-
tages of allografts, xenografts might pose a risk of zoo-
notic diseases transmission [8]. Alloplastic materials act
primarily as bone fillers, and are available at reasonable
cost and unlimited quantity, without the risk of disease
transmission or need for additional surgery [10]. One
of the most widely used alloplastic materials is the beta
form of tricalcium phosphate material (3-TCP), which
is partially resorbable material that acts primarily as
a scaffold for bone formation. Although synthetic mate-
rials lacks osteogenic or osteoinductive properties, their
use in periodontal reconstruction has been proven ben-
eficial [9]. As a result of restrictions of non-autogenous
sources of bone, human teeth could be used as a source
of autogenous bone graft. Tooth extraction is a relative-
ly common procedure in dentistry; extracted teeth are
considered clinical waste and therefore discarded [11].
Teeth and bone have almost the same biochemical con-
stituents, and almost similar organic and inorganic com-
ponents [11].

OBJECTIVES

The objective of the present study was to evaluate
the effectiveness of tooth particles as a graft material
in the regeneration of periodontal vertical alveolar de-
fects clinically and regeneration of bone defect experi-
mentally.

MATERIAL AND METHODS
ANIMAL STUDY

EXPERIMENTAL MODEL

A total of twenty-one healthy adult male Albino
rats, weighing from 200 to 220 grams, were included in
this study. The procedures were conducted at the Man-
soura Experimental Research Centre (MERC), Faculty
of Medicine, Mansoura University.

RANDOMIZATION AND STUDY GROUPS

Animals were allocated randomly into three groups,
seven rats each group. In group 1, the defect was left
for healing without any implanted material. In group 2,
autogenous tooth graft material was inserted into the
defect, and in group 3, B-TCP graft material was insert-
ed into the defect.

TOOTH BONE GRAFT PARTICLES PREPARATION

Extraction of one of two upper central incisors
of the rat intended for graft was performed. Crowns
of extracted teeth were decapitated at CE] using high-
speed diamond disc under gentle water cooling; the pulp
was extirpated using nerve broaches. Then, the remain-
ing root structure was disinfected with 10% oxygenat-
ed water for 1-3 minutes, and rinsed with sterile saline.
The remaining roots were dried with air syringe and
were grounded using a grinder (De’Longhi KG40 170
Watt, electric coffee bean grinder, Italy).

SURGICAL PROCEDURES

Surgical procedures were made under complete asep-
tic conditions. All surgical steps and animals’ follow-ups
were conducted under supervision of MERC veterinary
members. Surgical procedures were performed un-
der general anesthesia using intra-peritoneal injection
of xylazine 0.1 mg/kg body weight (Xyla-Ject® Adwia
Pharmaceutical Co., Cairo, Egypt) andketamine 75 mg/kg
body weight (Ketamax-50°, Troikaa Pharmaceutical
Ltd., India). Skin hair was shaved in the area of surgery
and disinfected with povidone-iodine. A clean cut hori-
zontal incision was done using scalpel number 15, along
lower border of the mandible till exposure of the bone
at the area of diastema. Critical-sized bone defects were
made at the diastema area of all rats in the right side
of mandible using surgical trephine bur with 4 mm dia-
meter and 1 mm depth, at low-speed and under normal
saline irrigation [12, 13]. Different materials were insert-
ed into the cavities according to grouping. Flaps were re-
positioned carefully and sutured with 6/0 polypropylene
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sutures. All animals were maintained on a soft diet for
two weeks after surgery, and antibiotics were prescribed
(amoxicillin 250 mg®, EIPI Co., 10" of Ramadan City,
Cairo, Egypt; IM injection twice daily for 3 days) and
analgesic (diclofenac sodium 75 mg/3 ml°, PHARCO,
Alexandria, Egypt; IM injection once daily for 3 days).
The surgical site was then painted with povidone-iodine
(povidone-iodine solution®, Pharmaplast, Alexandria,
Egypt) externally. All drugs were administered by vete-
rinaries.

SACRIFICE AND HISTOLOGICAL EXAMINATION

The rats were sacrificed 4 weeks post-surgically
using an overdose of anesthesia (halothane). Then, all
mandibles were dissected and collected. The right side
of mandible was fixed in 10% natural buffered formalin
and de-calcified in 10% EDTA. Then, the samples were
processed for hematoxylin and eosin staining (H&E).

HISTOMETRIC ANALYSIS

Calculating the amount of new bone formation on
H&E-stained slides was done by virtual slide system
microscopy, and surface area of computer-assisted dig-
ital image analysis was obtained using an automated
image analysis system coupled with a video camera on
a light microscope. Sections were examined at 200x
magnification.

CLINICAL STUDY

STUDY DESIGN

The present study included twenty-one male partici-
pants selected from the Department of Oral Medicine
and Periodontology Outpatient Clinic, Faculty of Den-
tistry, Mansoura University (study flow chart shown in
Figure 1). Inclusion criteria were participants aged be-
tween 25 and 45 years with one or more radiographical-
ly detectable intra-bony defects with clinical periodontal
pocket depth > 5 mm, clinical attachment loss > 5 mm,
and stage 3 severe periodontitis. Participants’ exclusion
criteria were patients with significant comorbidities,
such as recent heart attack or coagulation disorder,
smokers, pregnant and lactating women, and patients
with poor oral hygiene. Patients with acute infection,
periapical lesion, root fracture, and root caries of teeth
to be extracted [14] were also excluded.

SAMPLE SIZE CALCULATION

Calculating of the sample size was based on evalu-
ation of new bone formation between studied groups
and was retrieved from a previous research (Lee et al.,
2011). Using G*power version 3.0.10 to calculate sample
size, two-tailed, a error = 0.05, and power = 80.0% were
based on effect size = 1.17, and total sample size was
14 in each group.

Defects assessed for eligibility
and enrolment
(n=50)

Enrolment
Y

8 excluded not meeting inclusion criteria

Randomization (n = 42)

v

Y

v

(20 defects, 10 in each group)

FIGURE 1. Study flow chart

6 months

(20 defects, 10 in each group)
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Group 1: Tooth graft side . Group 2: B-TCP . Group 3: Tooth graft side
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versus control side baseline versus control side baseline versus B-TCP
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Lost during follow-up Follow-up Lost during follow-up Follow-up Lost during follow-up
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ETHICAL CONSIDERATIONS

This study was conducted following guidelines reg-
ulating research work on human subjects of the Faculty
of Dentistry, Mansoura University, and the study pro-
tocol was reviewed and approved by Research Ethics
Committee of the Faculty of Dentistry, Mansoura Uni-
versity, Egypt (number: A02110220).

PATIENTS” CONSENT

A written informed consent was obtained from all
patients who were enrolled into the study at baseline.
They were informed about the purpose of the study,
the treatment received, and the steps performed, includ-
ing surgical procedures, possible risks, side effects, time
of treatment, and appointment schedule according to
rules of Ethical Committee of the Faculty of Dentistry,
Mansoura University.

PHASE | THERAPY

All participants underwent perfect scaling using ul-
trasonic device with special tip, and root planning was
performed using Gracey curettes. Finally, all partici-
pants were re-evaluated at four weeks following phase
one periodontal therapy to assess suitability for surgery.
Also, patient cooperation in maintaining oral hygiene
was assessed.

CLINICAL RECORDINGS

Periodontal clinical parameters (PI [15], GI [16],
PPD [17], and CAL [18]) were obtained immediately
before surgery, and repeated three and six months after
surgery with periodontal probe (a graduated 1 mm UNC
15 probe). Periapical paralleling radiographs (Soredex,
Digora®, Optime, Tuusula, Finland; info@soredex.com)
were used to measure the vertical depth of bony defect.
Customized bite blocks were applied in patients and
used during pre- and post-operative exposures. Bone fill
(BF) and change in the height of alveolar crest (ACH)
were assessed at baseline, and 3 and 6 months post-ope-
ratively.

RANDOMIZATION AND STUDY GROUPS

A split-mouth study was conducted in all patients
who had bilateral intra-bony defects, with a total of forty
two bony defects involved in the study. Patients were ran-
domly allocated into three study groups, seven patients
in each group, with fourteen bony defects. In group 1,
bony defects were treated using open flap debridement
(OFD) alone in the right side, and autogenous tooth
graft particles were used with OFD in the left side. In

group 2, bony defects were treated using open flap de-
bridement (OFD) alone in the right side, while p-TCP
was applied in the left side. In group 3, autogenous tooth
particles were used in the right side (prepared from ex-
tracted tooth/ teeth at the time of surgery), and p-TCP
graft was used in the left side.

PREPARATION OF AUTOGENOUS TOOTH BONE GRAFT

Extraction of the selected tooth/ teeth for each pa-
tient was performed. All extracted teeth had their crowns
decapitated at CEJ using high-speed diamond disc un-
der gentle water cooling; the pulp was extirpated and
diseased cementum was scrapped away from the root
surface using sharp curette; the remaining root structure
was disinfected with 10% oxygenated water (hydrogen
peroxide 10% solution®, Luna Perfumes & Cosmetics,
ARE, Cairo, Egypt) for 1-3 minutes, rinsed with sterile
saline [13], and placed in 0.1% chlorohexidine (Antisep-
tol 0.1% solution®, Kahira Pharmaceuticals & Chemical
Industries Co., Cairo, Egypt) for 5 minutes. Then, it was
dried with air syringe and was grounded with a grinder.

SURGICAL PROCEDURES

Surgery for each individual patient was performed
under local anesthesia. The incision performed was sul-
cular incision with elevation of full thickness mucoperio-
steal buccal and lingual flaps. Different materials were
inserted into bony defects according to a group. Finally,
the surgical flap was closed and sutured in a simple in-
terrupted manner using 4/0 polypropylene sutures. In-
structions were provided to each individual patient re-
garding antibiotic treatment (amoxicillin and clavulanic
acid) (Augmentin TM 1 gm tablets, El Salam City, Cairo,
ARE, Egypt): 1 gm per day beginning one day before
the surgery and continued for six days, and an analge-
sic (ibuprofen 400 mg, Brufen 400 mg; Kahira Pharm.
& Chem. Ind. Co., Cairo, Egypt) two times per day for
three days. Mouth rinse composed of 0.2% chlorhexidine
digluconate (Orovex® mouth wash, Macro Group Phar-
maceuticals, Macro Capital, Cairo, Egypt) was prescribed
to the patients for four weeks after surgery. Sutures were
removed usually after 10-14 days [19]. At follow-up ap-
pointments (at the 3rd and 6th months post-treatment),
clinical parameters and periapical paralleling radiographs
were taken for the defect site, and measurements of the
defect were recorded.

STATISTICAL ANALYSIS AND DATA INTERPRETATION

Analyzing of the data was done using IBM SPSS
Corp., 2013. IBM SPSS Statistics for Windows, version
22.0. (Armonk, NY IBM Corp.). Qualitative data were
described in number as well as percentage. Quantitative
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data were depicted using mean, standard deviation for
parametric data after testing normality with Shapiro-
Wilk test. Significance of the obtained results was estab-
lished at 0.05 level. Tests used included Student’s ¢-test,
one-way ANOVA test with post-hoc Tukey’s test to de-
tect pair-wise comparison, paired t-test, and repeated
measures ANOVA test with post-hoc Tukey’s test.

RESULTS
ANIMAL STUDY RESULTS

HISTOLOGICAL RESULTS

In group 1 (control group), the results showed large
amount of granulation tissue interspersed with minute
amount of bone pieces inside. Blood vessels were seen

o &

FIGURE 2. A photomicrograph of group | specimen
showing large amount of granulation tissue (star) in-
terspersed with minute amount of bone pieces inside
(arrows). Inflammatory cell infiltrate could be seen sur-
rounding the newly formed bone (a). The border of the
wound cavity was lined by osteoblasts (arrow head).
Blood vessels could be seen dispersed within this granu-
lation tissue (cross)
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FIGURE 3. A photomicrograph of group Il specimen
showing non connected bony trabeculae suurounded by
granulation tissue (arrows). The newly formed bony tra-
beculae differ in size. The intervening connective tissue
denoting newly originating bone marrow cavities (arrow
head)

dispersed within this granulation tissue. Moreover, there
was inflammatory cell infiltrate surrounding the newly
formed bone. The border of the wound cavity was lined
by osteoblasts (Figure 2). In group 2 (B-TCP), the results
showed that a number of non-connected bony trabe-
culae were surrounded by granulation tissue. The newly
formed bony trabeculae differed in size, and the inter-
vening connective tissue indicated newly originating
bone marrow cavities (Figure 3). In group 3 (tooth graft),
the results showed newly formed bony trabeculae sur-
rounding pieces of dentin. Non-resorbed dentin pieces
were present within the center of the cavity, with evi-
dent osteoblastic activity at the borders of dentin pieces.
There was apparent formation of bone tissue radiating
from the cavity borders towards the cavity center. Re-
versal lines were present between newly formed bone
and old bone. Blood vessels were present, surrounded
by granulation tissue (Figure 4).

STATISTICAL ANALYSIS OF HISTOLOGICAL RESULTS

Table 1 shows that there was statistically significant
difference in the amount of bone formation between dif-
ferent groups. Post-hoc Tukey’s test showed that group 3
exhibited a higher significant difference in the amount
of bone formation compared with that of group 2. How-
ever, group 2 showed statistically significant difference
in the amount of bone formation than that of group 1,
with p-value > 0.001.

CLINICAL STUDY RESULTS

Clinical results showed statistically significant de-
crease of both plaque and gingival indices at follow-up
intervals (after 3 and 6 months) in all treatment groups.
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FIGURE 4. A photomicrograph of group Il specimen
showing newly formed bony trabeculae (a) surround-
ing pieces of dentin (b). The non-resorbed dentin pieces
could be seen easily in the center of the cavity. Rever-
sal lines (arrows) could be seen between newly formed
bone (C) and old bone (D). There was an apparent for-
mation of bone tissue radiating from the cavity borders
towards the cavity center. Osteoblastic activity at the
boders of dentin pieces (arrow head). Blood vessels were
present surrounded by granulation tissue (upside arrow)
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TABLE 1. The amount of new bone formation between the study groups with different materials used

Groups Group1,n=7

| 1264007

‘ Amount of bone formation

Group2,n=7
1715290 |

F-value
184.72

Group3,n=7
19.51+2.75®

p-value
<0.001*

*Statistically significant; < — superscripted letters denote significant difference between groups by post-hoc Tukey’s test; F — one-way ANOVA test, parameters described as mean + SD

TABLE 2. Comparison between different parameters pre and post treatment between tooth graft and control sides

ingroup |
Group 1 Student’s t-test p-value
Tooth graftside, n=7  Control side,n=7
PPD Baseline 5.07+0.61 5.54+0.76 1.28 0.225
After 3 months 3.77+0.53 439+ 0.46 231 0.039*
After 6 months 2.64+0.419 3.14£0.25 2.71 0.019*
F-value 57.18 5235
p-value <0.001* <0.001*
CAL Baseline 533+0.32 5.76 £ 0.65 1.57 0.142
After 3 months 4.07£0.52 4.39+0.56 1.08 0.302
After 6 months 3.16 £ 0.51 3.73+046 2.18 0.049*
F-value 4291 78.81
p-value <0.001* <0.001*
ACH Baseline 5.60 +0.60 5.53+0.53 0.242 0.813
After 3 months 4.59+0.56 4.90+0.47 1.14 0.278
After 6 months 3.357 £0.60 4.26+0.38 333 0.006*
F-value 201.87 180.03
p-value <0.001* <0.001*
BF After 3 months 1.10+0.24 0.629+0.19 4.03 0.002*
After 6 months 2.24+0.14 1.271+0.16 1217 <0.001*
Paired t-test 11.38 9.38
p-value <0.001* <0.001*

F - repeated measures ANOVA test
*Statistically significant parameters described as mean + SD

In Table 2, different parameters for comparing tooth
graft and control sides in group 1 are presented, where
PPD, CAL, and ACH show statistically significant de-
crease in both treatment sides after 3 and 6 months.
Also, a statistically significant increase of BF is shown,
with statistically significant higher mean among control
side, as compared with tooth graft side.

Table 3 demonstrates comparison of f-TCP and con-
trol sides in group 2, where PPD, CAL, and ACH showed
statistically significant decrease with a higher mean
among control side, as compared with p-TCP side in CAL
and ACH. BF indicated significant increase after 3 and
6 months post-treatment. Moreover, the results showed
statistically significant decrease in PPD, CAL, and ACH
after 3 and 6 months in group 3 (as shown in Table 4), with
a higher mean among 3-TCP side, as compared with tooth
graft side in PPD and CAL. Also, a significant increase
of BF after 3 and 6 months was observed, with a higher

mean BF among tooth graft compared with B-TCP side at
6-month interval.

DISCUSSION

The key of using human tooth as a graft material is
that it resembles the alveolar bone, which made many re-
searchers to attempt utilizing it as an autogenous source
of bone graft. Teeth and bone have almost the same bio-
chemical constituents. Almost all the proteins, which
are present in the alveolar bone have been reported to
be present in dentin, including osteopontin (OPN),
osteocalcin (OC), and bone sialoprotein (BSP). These
made the tooth an efficient substitution for other avail-
able bone grafting materials [20-22].

The histological results of group 2 showed an ap-
parent and significant amount of bone formed around
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TABLE 3. Comparison between different parameters pre- and post-treatment between B-TCP graft and control sides

in group |l
Student’s t-test
B-TCP side,n=7 Control side,n=7

PPD Baseline 5.10£0.60 511+0.75 0.04 0.969
After 3 months 4.07 £0.75 4.46+0.29 1.26 0.23
After 6 months 3.25+0.59 3.31+0.31 0.282 0.782

F-value 43132 51.50

p-value <0.001* <0.001*

CAL Baseline 5.44+0.63 5.80+0.53 1.14 0.275
After 3 months 433 +£0.69 4.64+0.42 1.02 0.327
After 6 months 3.53+0.55 429+2.54 332 0.006*

F-value 145.85 135.79

p-value <0.001* <0.001*

ACH Baseline 5.62+033 577+0.53 0.629 0.541
After 3 months 453+0.34 499 +0.45 2.16 0.052
After 6 months 3.54+0.38 4.64+0.37 5.51 <0.001*

F-value 658.25 87.87

p-value <0.001* <0.001*

BF After 3 months 1.124£0.125 0.800 +0.238 3.19 0.008*
After 6 months 20701 1.04£0.139 15.24 <0.001*

Paired t-test 12.55 3.07

p-value <0.001* 0.02*

F - repeated measures ANOVA test
*Statistically significant parameters described as mean + SD

tooth graft particles with osteoblastic activity, which
could promote bone healing. These results agree with
a research performed by Saleh et al. [23], who evaluated
the effect of autogenous dentin graft with platelet-rich
plasma on alveolar bone healing after tooth extraction.
The study group exhibited greater bone formation when
compared with the control socket. In the present study,
a significant difference of new bone formation between
group 2 and 3 was observed (p < 0.001). This result
agree with a study by Calvo-Guirado et al. [24], who re-
ported that the extraction sockets could be grafted with
autogenous tooth graft particles obtained by grinding
the extracted teeth. They found that more immature as
well as mature bone were found at the test sites than
the controls at different study times showing that new
bone replaced the resorbed tooth particles [24].
However, the histological findings of group 2 dis-
agrees with findings of Mordenfeld et al. [25]. They re-
ported that bone formation was not observed using non-
demineralized dentin, but it required longer time.
Also, results showed that more inflammatory cellular in-
filtrate seen in group 3 rather than group 2 were not ob-
served in group 1. This could be interpreted by the anti-
genicity of B-TCP. These findings contradicts with those
of Leventis et al., who reported no inflammatory response

observed between graft material and bone [26]. Addition-
ally, a study of Su-Gwan et al. [27] disagrees with these
finding. The authors found that there was more inflam-
mation in dentin particles group than Bio-Oss group.

In the present study, there was significant difference
in bone formation between group 1 and 3. This coin-
cides with a study by Rejab et al. [28], who reported that
histopathological analysis of applying TCP in osseous
defect showed more organization and osteoblastic pro-
liferation accompanied by early osteoid tissue formation
in the form of trabeculae of woven bone with osteoblas-
tic rimming. However, the histological findings of group
2 in the present study contradicts with a research per-
formed by Eleftheriads et al. [29], who found that the de-
fect of rabbits’ mandibles in control group had complete-
ly filled with mature bone earlier than in B-TCP group.
Also, Hirn et al. [30] reported that bone defects that are
left empty heal only when filled with a bone substitute
material. Moreover, the results revealed a significant
improvement in all clinical indices of the three groups,
which could be due to the fact that SRP is considered
the gold standard for mechanical therapy in the treat-
ment of periodontitis [31]. However, the improvement
was better for both tooth-grafted sites and 3-TCP-grafted
sites in PPD and CAL. Regarding tooth-grafted sites, the
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TABLE 4. Comparison between different parameters pre and post treatment between tooth graft and 3-TCP graft
sides in group Il

Group 3 Student’s t-test
Tooth graft side,n=7 B-TCP side,n=7

PPD Baseline 5.90+0.48 6.07 £ 0.65 0.562 0.585
After 3 months 3.87+0.48 4.93 +0.67 3.4 0.005*
After 6 months 3.25+0.59 3.91+0.64 3.39 0.005*

F-value 71395M? 521.45

p-value <0.001* <0.001*

(AL Baseline 6.41+0.69 6.43+0.49 0.04 0.965
After 3 months 3.89+0.56 521+0.67 4.01 0.002*
After 6 months 3.06 +0.47 417 +0.48 4.44 0.001*

F-value 661.16 296.98

p-value <0.001* <0.001*

ACH Baseline 6.67 +0.44 6.43+0.53 0.922 0.375
After 3 months 511+0.40 5.04+0.54 0.281 0.783
After 6 months 439+0.39 433+0.55 0.224 0.826

F-value 484.20 482.90

p-value <0.001* <0.001*

BF After 3 months 1.60£0.183 1.39£0.19 212 0.056
After 6 months 2.29+0.10 2.10£0.09 3.39 0.005*

Paired t-test 7.95 8.08

p-value <0.001* <0.001*

F - repeated measures ANOVA test
*Statistically significant parameters described as mean + SD

results could be due to osteoconductive and potentially
osteoinductive effects of tooth graft particles. This was
in agreement with both Wushou et al. [32] and Sanchez-
Labrador et al. [33], who conducted a split-mouth study
in the treatment of osseous defects after extraction of im-
pacted mandibular third molar using autogenous tooth
graft powder and autogenous dentin graft, respectively.
They found that tooth-grafted sites exhibited progressive
bone filling and ossification after six months as well as
lower probing pocket depths compared with that of con-
trol sites. A study performed by Mazzucchi et al. [34]
supports these findings.

Regarding B-TCP-grafted sites, the improvement
could be due to the fact that f-TCP graft has small-
sized particles, which improve the regenerative poten-
tial through enhancing vascularization of the host site
for graft integration. This agrees with Fan et al. [36],
who reported similar results by studying the response
of periodontium to B-TCP. They showed improved re-
sults in the reduction of the pocket depth. Also, Saxe-
na et al. [35] used B-TCP graft material and reported
an improvement in clinical attachment level. However,
the improvement in both PPD and CAL were better in
autogenous tooth-grafted sites than in B-TCP-grafted
sites, which might be due to the presence of cementum

particles, where the composition can play a vital role in
periodontal regeneration [37]. This was in agreement
with data provided by Grzesik and Narayanan [37, 38],
who reported that cementum matrix is rich in many
growth factors that affect the activities of multiple perio-
dontal cell types. Various chemotactic factors, adhesion
molecules, growth factors, and ECM constituents par-
ticipate together in the recruitment of cemento-blast
progenitors, their expansion, and differentiation as well
as many of these components may be available during
periodontal healing. Cementum consists of many mol-
ecules that promote chemotactic migration, adhesion,
proliferation, and differentiation of some periodontal
cell types, and these molecules are not detectable in oth-
er periodontal structures [39, 40].

There was a significant increase in bone levels post-
operatively compared with baseline measurements in auto-
genous tooth-grafted sites, which was due to the superior
osteoinductive and osteoconductive proprieties, resulting
in better new bone formation [41]. This was in accordance
with Upadhyay et al. [42], who conducted a study on
the treatment of furcation defects using autogenous tooth
graft, and found an improvement in clinical and radio-
graphic parameters. Also, bone levels showed remarkable
increase after 6 months post-operative in B-TCP-grafted
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sites, which could be attributed to p-TCP’s behavior by
acting as a scaffold, on which new bone grew. Frances-
chini et al. [43] agreed with the above by studying the re-
pair of bony defects using B-TCP. They reported improved
results.

CONCLUSIONS

According to the present results, it could be suggest-
ed that the use of autogenous tooth as a graft material
is a viable option for regeneration of periodontal ver-
tical alveolar defects. It was proved to provide greater
amount of bone formation in experimental animals than
B-TCP graft material. Moreover, it provided comparable
amount of bone fill and better soft tissue healing in pa-
tients with stage III severe periodontitis.
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