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ABSTRACT

Aim: The present study was performed to evaluate effect of collagen cone blended with
gentamicin and pure collagen cone in alveolar ridge preservation following extraction of tooth with
chronic infection. Primary objective: Histological and histomorphometric evaluation of grafted
bone. Secondary objective: Evaluation of changes in alveolar ridge dimensions radiographically
and evaluation of primary implant stability

Subjects and Methods: Group (1): Ten extraction sockets where alveolar ridge preservation
(ARP) was performed using collagen cone blended with gentamicin. Group (2): Ten extraction
sockets where ARP was performed using pure collagen cone. Group (3): Ten extraction sockets
where ARP was performed using xenograft and collagen membrane. Core biopsy performed during
implant placement. Radiographic changes in buccolingual ridge width and alveolar crest were
measured. Primary implant stability was evaluated.

Results: Significant difference in amount of new bone trabeculae between groups. Regarding
radiographic buccolingual width, significant reduction in 3 groups after 5 months. Regarding percent
changes of width, collagen/gentamicin was -27,85+4,64, collagen was -42,50+5.29 and xenograft
was -15,26+4,28, the difference between groups was significant. Regarding intragroup radiographic
ridge height changes significant reduction was noted in 3 groups after 5 months. Regarding percent
decrease in radiographic height, collagen was (-27.38+4,92), xenograft was (-9.61+1,74) and
collagen/gentamicin was (-14,66+1,71). Difference between groups was significant. Non significant
difference between collagen/gentamicin and xenograft implant stability was noticed.

Conclusion: Parasorb® cone genta showed more newly formed bone. Xenograft have best
results regarding volumetric changes but decreased quality of newly formed bone compared with
collagen/gentamicin.
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INTRODUCTION

During the treatment planning for dental
implants, a prosthetic-driven protocol that results in
implant placement in surgical positions with optimal
implant restoration is recommended (Funato et al.,
2007; Ishikawa et al., 2010; Levine et al., 2014).
Adequate bone and soft tissue dimensions, good
implant positioning in apico-coronal, mesio-distal
and buccolingual dimensions and correct implant
angulation are important factors in overall esthetic
and functional success of dental implants (Buser &
Martin, 2004; Funato et al., 2007 ; Ishikawa et al.,
2010 ; Levine et al., 2014 ).There should be enough
bone available to position dental implants in the
correct mesio-distal dimension. The objective is to
have a distance of at least 1.5 mm between natural
teeth and dental implants and a distance of at least
3 mm between adjacent dental implants (Buser
& Martin, 2004). Available bone should also be
present to position dental implants 1 mm palatally to
an imaginary line at the point where adjacent teeth
emerge at the implant site (Buser & Martin, 2004).

Dental extraction is

during which the soft tissue and hard tissue are

atraumatic procedure
disrupted. The periodontal ligament vascular
structures are damaged, and the main periodontal
ligament fibers are destroyed (Cardaropoli et al.,
2003). The healing process after dental extraction
is accompanied by bone loss which can prevent or
make it difficult to place implants in prosthetically
driven manner (Buser et al., 2004 ). Several studies
have reported the dimensional and histological
changes that occur in the alveolar process after
tooth extraction (Schropp et al., 2003; Pietrokovski
et al., 2007; Trombelli et al., 2008). Protocol of
late implant placement has been challenged by
many experiments and studies which aimed at
decreasing the time needed for healing of dental
socket after extraction before implant placement
(Lazzara, 1989). Schwartz-Arard et al., 2000
assessed the survival rate of immediately placed
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dental implants after extraction and concluded that
immediate implantation was a predictable surgical
procedure. Despite the advantages of immediate
implant placement, the entire bony walls around
the implant cannot be completely preserved (Bhola
et al., 2008), and in many cases the use of barrier
membrane and bone graft is mandatory and may be
accompanied by many complications (Rocchietta
et al., 2008). Immediate implant placement is not
preferred in some clinical situations like large
sockets, buccal dehiscence, long roots and presence
of acute infection (Becker et al., 1990 ; Whorle,
1998 ; Alves & Neves, 2009).

The concept of alvolar ridge preservation (ARP)
has been introduced to overcome limitations of
immediate implantation. ARP is any procedure
ranging from atraumatic extraction to the usage of
any augmentation material that serves as scaffold
for bone cells for better healing of extraction sockets
(Patil et al., 2012).

Different alveolar ridge preservation techniques
were proposed to maintain hard and soft tissue
dimensions of extraction socket (Avila -Ortiz et
al., 2014). When comparing spontaneous healing
with using bone graft in extraction socket, the later
proved to be more effective in maintaining ridge
dimensions,althoughcompleteresorption prevention
is not possible regardless of the biomaterials used
(Carmagnola et al., 2003; Barone et al., 2008,
Barone et al., 2013). The use of bone grafts and
barrier membranes in ARP is accompanied with
many problems. The amount of bone formation can
be decreased due to the unpredictable resorption
rate (Mcginnis et al., 1998). Moreover, when the
barrier membranes are exposed or associated with
inflammatory reactions in the adjacent tissue, the
enzymatic activity of macrophages and neutrophils
leads to a rapid degradation of the barrier membrane,
thus decreasing barrier membrane integrity, barrier
function and bone formation (Tatakis et al.,
2000). The presence of infection in the grafted
site associated with the acidic PH is accompanied
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by rapid rate of bone resorption and decreased
bone formation (Yuan et al., 2001; Habibovic et
al., 2006). Thus, infection of extraction socket
that leads to acidic medium should be managed
first before any grafting procedure to ensure good
results and more bone formation (Misch, 1993).
The mixture of bone graft and antibiotics has been
evolved to overcome the problem of recipient
site infection (Winkler et al., 2000).Use of local
antibiotics necessitates the use of carriers or devices
that maintain high concentration of antibiotics
over a long period of time(Wachol-Drewek et
al., 1996). Using collagen scaffolds loaded with
antibiotics mainly gentamicin has been shown to
decrease post-operative infection in extraction
socket and accelerate wound healing (Yetim et al.,
2010). Collagen sponge loaded with gentamicin
proved to maintain high concentration of antibiotic
together with its flexibility when compared to the
rigid counterpart (Trafney et al., 1996). Collagen
sponge not only present hemostatic properties but
also minimize discomfort during the post-surgical
period, stabilize blood clot and attract osteoblast to
the grafted site (Atwood & Coy, 1971). In a study
by Natto et al., 2017, the combination of collagen
sponge and allograft material resulted in less ridge
resorption and maintainence of soft tissue quality
and thickness. Collagen cones have been introduced
for preservation of the architecture of extraction
socket after dental extraction, the collagen cone is
readily soaked with blood so increase the stability
of blood clot leading to more soft and hard tissue
formation together with perfect wound healing
(Kim et al., 2015). Parasorb ® cone genta consists
of biologically absorbable equine type 1 collagen
cone impregnated with gentamicin. In addition to
the antibacterial properties of gentamicin the cone
presents hemostatic action and stimulated wound
healing (Harving et al., 1997).

Owing to the problems encountered with ARP
in chronic infected sockets using bone graft and
membranes, this study was performed to evaluate
the use of gentamicin carried on collagen scaffold
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(Parasorb ® cone genta) in ARP in chronic infected
sockets trying to introduce a new modality to avoid
complications of bone graft and barrier membrane
in such situations.

Aim of the study: The present study was
performed to evaluate the effect of parasorb®
cone genta and parasorb® cone in alveolar ridge
preservation following extraction of tooth with a
chronic infection. Primary objective: Histological
and histomorphometric evaluation of the grafted
bone. Secondry objective: Evaluation of changes
in alveolar ridge dimensions radiographically and
evaluation of primary implant stability clinically.

SUBJECTS AND METHODS

Patient selection: 30 patients were selected
from the outpatient clinic of the department of Oral
diagnosis, Oral medicine & Periodontology, Faculty
of Dentistry, Ain Shams University.

Inclusion criteria:

* Patients were free from any systemic disease
as evidenced by Burket’s oral medicine health
history questionnaire. (Greenberg et al., 2012)

e [Each patient required extraction of a non
restorable premolar (or anterior tooth) with
chronic infection located
requested implant restoration.

e All patients should not have any known
contraindication to oral surgery.

* Male or female with age range 20 - 40 years.

in maxilla and

Exclusion criteria:

Smokers were excluded from our study. (keenan
et al., 2016). Patients with poor oral hygiene,
Patients with occlusal discrepancies and Pregnant
females were excluded

Patients grouping and treatment protocol:

e All the patients received detailed written
information about the treatment & signed an
informed detailed consent form. Preoperative

analysis included patient history, medical
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history, clinical and radiographic examination at
the first visit. Two weeks before the extraction
(first surgery) professional debridement and
instructions in self - preformed plaque control
measures were delivered to all patients.

e 30 patients were randomly distributed by using
sealed opaque envelopes into 3 groups:

Group 1(Test group): Ten extraction sockets
where alveolar ridge preservation was performed
using collagen cone blended with gentamicin
(Parasorb® Cone Genta, RESORBA Medical,
GmbH, Germany). Figure (1)

PARASORB* Copn

€ Genta

Fig. (1) : Ridge preservation using parasorb ® cone genta

Group 2 (Test group): Ten extraction sockets
where alveolar ridge preservation was performed
using pure collagen cone (Parasorb® cone,
RESORBA Medical, GmbH, Germany) Figure (2)

PARASORB® Cone

v

RESORBA

Fig. (2) : Ridge preservation using parasorb ® cone
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Group 3 (Control group): Ten extraction sockets
where alveolar ridge preservation was performed
using Xenograft (Hypro oss, Bioimplon,Germany)
and Collagen membrane (Hypro sorb, Bioimplon,
Germany). Figure (3)

Fig. (3) : Ridge preservation using xenograft and collagen
membrane

Surgical procedures:
e Two surgeries were carried out for each patient

e The first one involve atraumatic extraction
under local anesthesia and alveolar ridge
preservation (ARP) while the second (re-entry)
surgery involve delayed implant placement in
routine fashion and harvesting bone core biopsy
for histological examination of the grafted bone.
The second surgery was performed 5 months
after the first one.

1- Surgical procedures for alveolar ridge preservation

A) Atraumatic extraction:

* Following local anesthesia atraumatic extraction
using periotomes and forceps was performed,
attempting to preserve the surrounding bone.

e The socket was curetted by bone curette to
remove any soft tissue remnants then irrigation
with chlorhexidine mouth wash 0.1%. (Hexitol,
arab drug company, Egypt)

* The buccal and lingual mucoperiosteum were
slightly elevated in all groups around 4-5 mm
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occluso-apical using mucoperiosteal elevator
creating buccal and lingual pouches without
any vertical incisions to facilitate suturing and
allow placing margins of barrier membrane in
xenograft and barrier membrane group.
Intraoperative clinical measures were performed.

B) Alveolar ridge preservation:

In group 1 and 2 parasorb® cone genta,
parasorb® cone was placed respectively
into extraction socket then suturing with 4-0
polypropylene cross over suture.

In group 3 xenograft is mixed with saline then
placed in extraction socket then covered by col-
lagen membrane where margins of the collagen
membrane are placed below margins of buccal
and palatal mucoperiosteum then stabilized by
cross over 4-0 polypropylene sutures.

C) Post - surgical medications and instructions:

Antibiotic : Amoxicillin - Clavulanic acid orally
1gmevery 12 hours for 7 days (Hibiotic,Amoun
pharmaceutical, Egypt) + Metronidazole
500mg orally tab every 12 hours for 7 days
(Amrizole, pharco pharmaceutical, Egypt).
Anti — inflammatory: diclofenac potassium
50mg tab every 8 hours for 3 days (Cataflam,
Novartis, Egypt) and anti — edematous:
chymotrypsin - trypsin, 1 tablet 3 times daily for
3 days (Alphintern, Amoun pharmaceutical,
Egypt)

Patients were instructed to use chlorhexdine
with concentration 0.1% ((Hexitol, arab drug
company, Egypt) two times daily for one week
starting the second day following the surgery to
reduce risk of infection. (Drago et al., 2017)
Patients were instructed to avoid any removable
prosthesis during the five months healing period.

D) Follow up visits:

The patients returned for follow up and removal

of suture 10 days later, patient follow up visits were

scheduled every 1 month until the re-entry surgery.

2- Surgical procedures for bone core biopsy and
implant placement (Re - entry procedure):

e After 5 months from the grafting surgery, a
re-entry procedure was performed in order to
take bone core biopsy, and to place implants.
Mucoperiosteal flaps were elevated to allow
access to the alveolar ridges of involved sockets
using crestal horizontal incision without vertical
incisons.

e Core biopsy was taken from the grafted area.
A trephine bur (2mm) (Hu-Friedy, USA) was
used to obtain the bone biopsy from the implant
site and was initially used before drilling for the
implant.The bone biopsy was placed in 10%
formalline for examination.

* An osteotomy site was prepared with the
implant surgical kit (Neobiotech). The implants
were inserted in the 3 groups. Mucoperiosteal
flaps were always replaced and sutured with
4-0 polypropylene sutures. Four months later,
prosthetic procedures were completed.

Measurements and evaluations of the alveolar ridge

A-Clinical measurement:

a- Implant primary stability: Following the final
seating of the fixtures the smart peg is screwed
to the fixture then stability of each implant was
measured in ISQ units using the Ostell Mentor
(Gothenburg, Sweden ) at four points; buccal,
palatal, mesial and distal. Then were averaged
for each implant. Figure (4)

b- Clinical alveolar ridge height changes:

By using two standardized periodontal probes
one horizontally on incisal edges of adjacent
teeth and the other vertically at points located in
each of the following sites: mid-buccal, mesial,
distal and mid palatal crest of the ridge then the
mean of measurements at each site was calcu-
lated. Alveolar ridge height was evaluated twice
throughout the study.
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Fig. (4): Measurements of implant primary stability using ostell

1. Baseline: this was carried out during first
surgery after extraction before the alveolar
ridge preservation. Figure (5)

2. After 5 months: this was carried out during the
re - entry surgery after flap elevation.

B) Radiographic measurements:

Cone beam computed tomography (CBCT) was
used to assess the changes in the bucco-lingual
width and height of the alveolar ridges.

Two CBCTs were performed throughout the study

1. The base line CBCT was taken two days before
extraction.

2. The second CBCT was taken 5 months after
alveolar ridge preservation and one week before
implant placement.

Radiographic alveolar ridge height and width
measurements

Radiographic alveolar ridge height was
measured by selecting 3 sagittal sections at base line
and measuring ridge height from fixed tangent at the
base of anatomic structure (maxillary sinus or nasal
floor) to the most coronal point of alveolar bone
buccally and palataly and the mean was calculated.
The same was then repeated after 5 months.

Radiographic alveolar ridge width was

measured by selecting 3 sagittal sections at base line

Fig. (5): Clinical alveolar ridge height measurements after

extraction

and measuring buccolingual ridge width at 3 points
10,12,14 mm from crest at each section then the
mean was calculated. The same was repeated after
5 months.

C. Histological and histomorphometric evaluation:

Histological evaluation of the grafted bone was
performed by using bone core biopsy harvested at
the reentry surgery for implant placement.

a) Specimen staining procedure:

Bone biopsy specimens obtained were fixed
in 4% formalin and then decalcified in 17%nitric
acid for 12 hours. Tissues were then embedded
in paraffin wax and sectioned longitudinally into
multiple 5-mm thick sections (the innermost section
of each biopsy was used whenever possible Sections
were then stained with Masson’s Trichrome for
qualitative and quantitative measurements of bone
trabueculae and osteoid tissue. Other sections
stained with hematoxylin and eosin (H&E)

b) Image analysis:

For each MTC ( Masson's Trichrome) stained
section, three microscopic fields showing the most
abundant blue/purple staining (characteristic of the
newly formed osteoid) were selected and photomi-
crographs were captured at original magnification
of 20X.
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All images were captured using digital camera
(EOS 650D, Cannon, Japan) which was mounted
on a light microscope (BX60, Olympus, Japan).
Images were then transferred to the computer system
for analysis. This was performed in the Precision
Measurement Unit, Oral Pathology Department,
Faculty of Dentistry, Ain Shams University. All the
steps of assessment were carried out using Image J,
1.41a, (NIH, USA) image analysis software.

Statistical analysis was then performed using
a commercially available software program
(SPSS 18; SPSS, Chicago, IL, USA).Values were
presented as mean and standard deviation (SD)
and confidence intervals. Data were explored for
normality using Kolmogorov-Smirnov test of
normality. For parametric data, ANOVA test was
used for comparison between groups and was
followed by Tukey’s post hoc test if a significant
difference was detected between groups. Paired
(dependent) t test was used to compare before
and after treatment values. Most values of percent
change were non-parametric and were compared
using Kruskall Wallis and Mann Whitney U test for
intergroup comparisons. The percentage of change
was calculated by the following formula:

Value after-value before x 100

Value before

The level of significance was set at P < 0.05.

RESULTS

I- Histomorphometry:

The highest mean value of newly formed bone
trabeculae was recorded in parasorb ® cone genta
group, while the least value was in parasorb ®
group. ANOVA test revealed that the difference
between groups was statistically significant
(p=0.00). Tukey’s post hoc test revealed a significant

difference between each 2 groups (Table 1)
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II-Radiographic alveolar ridge buccolingual width:

A) Intergroup radiographic changes:

At base line:the highest mean value was record-
ed in xenograft and barrier membrane group, while
the least value was in parasorb ® group. ANOVA
test revealed that the difference between groups was
statistically significant (p=0.008). Turkey’s post hoc
test revealed no significant difference between para-
sorb ® cone genta and parasorb ® groups (Table 2)

After 5 months:the highest mean value was
recorded in xenograft and barrier membrane group,
while the least value was in parasorb ® group.
ANOVA test revealed that the difference between
groups was statistically significant (p=0.00). Tukey’s
post hoc test revealed a significant difference
between each 2 groups (Table 2)

B) Intragroup radiographic changes:

Parasorb ® cone genta group: The mean value
significantly decreased after treatment (P=0.00).

Parasorb ® group:The mean value significantly
decreased after treatment (P=0.00).

Xenograft and barrier membrane group: The
mean value significantly decreased after treatment
(P=0.00).

C) Intergroup comparison of percent change:

The greatest percent decrease value was
recorded in parasorb ® group, while the least
percent decrease was in xenograft and barrier
membrane group. Kruskall Wallis test revealed
that the difference between groups was statistically
significant (p=0.000). Post hoc test revealed a
significant difference between groups. (Table 3)

ITI-Radiographic alveolar ridge height:

III-A-Intergroup radiographic changes:

At base line: ANOVA test revealed that the
difference between groups was not statistically
significant (p=0.061) (Table 4)



(2278) E.D.J. Vol. 66, No. 4

After 5 months: The highest mean value was
recorded in parasorb ® cone genta, while the
least value was in parasorb ® group. ANOVA test
revealed that the difference between groups was
statistically significant (p=0.022). Tukey’s post
hoc test revealed no significant difference between
xenograft and barrier membrane group and parasorb
® cone genta group (Table 4)

III-B- Intragroup radiographic changes:

Parasorb® cone genta group: The mean value
significantly decreased after treatment (P=0.00).

Parasorb®group: The mean value significantly
decreased after treatment (P=0.00).

Xenograft and barrier membrane group: The
mean value significantly decreased after treatment
(P=0.00).

III-C-Intergroup comparison of percent change:

The greatest percent decrease value was recorded
in parasorb® group, while the least percent decrease
was in xenograft and barrier membrane group.
Kruskall Wallis test revealed that the difference
between groups was statistically significant
(p=0.000). Post hoc test revealed a significant
difference between each 2 groups (Table 5)

I'V- Clinical alveolar ridge height:

-Clinical alveolar ridge height was measured
from incisal edge of neighbouring teeth to alveolar
crest level and any numerical increase in value after
5 months mean crestal resorption and any decrease
mean crestal augmentation.

IV- A-Intergroup clinical changes

At base line: The highest mean value was
recorded in parasorb ® cone genta group, while the
least value was in parasorb® group. ANOVA test
revealed that the difference between groups was not
statistically significant (p=0.760), (Table 6)

After 5 months: The highest mean value was
recorded in parasorb ® group, while the least value
was in xenograft graft and barrier membrane group.
ANOVA test revealed that the difference between
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groups was statistically significant (p=0.001). Post
hoc test revealed no significant difference between
xenograft and barrier membrane group and parasorb
® cone genta group (Table 6)

IV-B-Intragroup clinical changes:

Parasorb ® cone genta group: The mean value
significantly increased after treatment (P=0.00).

Parasorb® cone group: The mean value
significantly increased after treatment (P=0.00).

Xenograft and barrier membrane group: The
mean value significantly increased after treatment
(P=0.00)

IV-C-Intergroup Comparison of percent
change: The greatest percent increase value was re-
corded in parasorb® group, while the least percent
increase was in xenograft and barrier membrane
group. Kruskall Wallis test revealed that the differ-
ence between groups was statistically significant
(p=0.00). Post hoc test revealed no significant dif-
ference between parasorb ® cone genta group and
xenograft and barrier membrane group (Table 7)

V- Implant primary stability:

The highest mean value was recorded in
xenograft and barrier membrane group, while the
least value was in parasorb ® group. ANOVA test
revealed that the difference between groups was
statistically significant (p=0.007). Tukey’s post
hoc test revealed no significant difference between
xenograft and barrier membrane group and parasorb
® cone genta group (Table 8)

VI- Histological Assessment:

Masson’s trichrome staining showed consistent
results with hematoxylin and eosin staining after 5
months. On histological examination of parasorb ®
cone genta group: newly formed bone, both woven
and mature lamellar bone was observed in all
sites. Woven bone showed prominent osteoblastic
rimming indicating the active bone formation
process. Reversal lines were seen indicating bone
remodeling. Also, prominent abundant osteocytes
were observed entrapped in the lamellar bone
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which showed haversian systems (bony osteons).
They were seen integrated and in continuity with
the newly formed bone. The medullary spaces were
seen also in continuity with the newly formed bone
and filled with well vascularized connective tissue
with prominent capillaries and abundant fibroblasts.
Few inflammatory cell infiltrate was noticed in the
medullary spaces.

On histological examination of parasorb ®
group: poorly formed bone trabeculae without
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osteoblastic rimming together with less mineralized
tissue was found.

On histological examination of the xenograft
and barrier membrane group: newly formed
bone, both woven and mature lamellar types were
observed in all sites. They contain plump of osteocyte
in lacunae but they were not interconnecting with
each other. Deeply stained areas were noticed
representing incompletely resorbed residuals of the
bone graft and incomplete continuity with the newly
formed bone.

TABLE (1) Descriptive statistics and comparison of value of newly formed bone trabeculae between groups

(ANOVA)
95% Confidence
Histomorph(')metric Mean Std. Std. Interval for Mean Min Max F Sig.
analysis De Error Lower Upper
Bound Bound
Parasorb ® cone genta 60.49* | 3.55 1.18 57.76 63.22 5570 | 6650 | 293.721 000*
Parasorb ®cone 28.95¢ | 2.28 .80 27.05 30.85 2640 | 32.00
Xenograft and barrier membrane | 41.68° | 2.08 .66 40.19 43.17 39.00 45.00

Significance level p=<0.05, *significant

Tukey’s post hoc test: Sharing the same superscript letter within the same

comparison means that the results are not significantly different.

TABLE (2) Descriptive statistics and comparison of radiographic alveolar buccolingual width between

groups: (ANOVA)

95% Confidence
Std. Interval for Mean
Mean [Std. Dev Min Max F Sig.
Error | ower Upper
Bound Bound

o Parasorb ® cone genta 8.65° 94 31 793 938 7.70] 10.50] 5.954/ .008*
=
‘2 Parasorb ® cone 8.61° .89 31 7.87 9.36] 7.00 9.50
3
= Xenograft and barrier membrane | 10.04* 1.18 37 9.20 10.88|  8.40 11.90
g Parasorb ® cone genta 6.23° .66 22 5.73 6.74)  5.00 740[ 46.563| .000%*
=
S
E Parasorb ® 4.94¢ .56 20 447 541 4.00 6.00
S
%
= Xenograft and barrier membrane | 8.5 1.03 33 7.76 9.24( 7.30 10.20

Significance level p<0.05, *significant, ns=non-significant Tukey’s post hoc test: Sharing the same superscript letter within
the same comparison means that the results are not significantly different
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TABLE (3) Descriptive statistics and comparison of radiographic alveolar buccolingual percent change
between groups (Kruskall Wallis test)

95% Confidence
Percent Median Mean Std. Std. Interval for Mean Min Max P
change Dev | Error
Lower | Upper
Parasorb ® cone genta -2556 | -27.85° 4.64 1.55 314 243 | -35.06 -22.08 | .000*
Parasorb ®cone -41.86 -42.50* | 5.29 1.87 -46.9 -38.1 | -50.00 -35.71
Xenograft and membrane -15.40 -1526¢ | 428 1.35 -18.3 -122 | -23.16 -10.00
Significance level p<0.05, *significant Mann Whitney U test: Sharing the same superscript letter within the

same comparison means that the results are not significantly different.

TABLE (4) Descriptive statistics and comparison of radiographic alveolar ridge height between
groups:(ANOVA)

95% Confidence
Std. Std. | Interval for Mean
Mean Min Max F Sig.
Dev | Error | [ower | Upper
Bound | Bound
° Parasorb ® cone genta 13.61* | 137 46 12.55 1467 | 11.70 | 15.70 | 3.155 | .061ns
=
Té Parasorb ®cone 13.65* .86 30 1293 14.37 12.80 | 15.00
=]
Xenograft and barrier membrane | 12.46* 1.18 37 11.62 13.30 11.00 | 14.00
é Parasorb ® cone genta 11.62* 1.26 42 10.65 12.59 9.80 | 13.90 | 4500 | .022%
5
E Parasorb ®cone 9.94° 1.20 43 8.93 10.94 8.80 | 12.00
B
% Xenograft and barrier membrane | 11.27* 1.17 37 1043 12.11 990 | 13.00

Significance level p<0.05, *significant, ns=non-significant. ~ Tukey’s post hoc test: Sharing the same superscript letter

within the same comparison means that the results are not significantly different.

TABLE (5) Descriptive statistics and comparison of radiographic alveolar ridge height percent changes
between groups (Kruskall Wallis test)

95% Confidence
Percent.change Std. Std. | Interval for Mean
Median | Mean Dev Error | Lower | Upper Min Max P
Parasrb ® cone genta -14.29 | -14.66" 1.71 S7 -16 -133 | -17.20 | -1146 | 000*
Parasorb® cone -29.02 | -27.38* 492 1.74 -315 | -233 | -3333 | -20.00
Xenograft and barrier membrane -9.65 -9.61¢ 1.74 55 -109 -84 | -13.04 -7.14

Significance level p=<0.05, *significant =~ Mann Whitney U test: Sharing the same superscript letter within the same
comparison means that the results are not significantly different.
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TABLE (6) Descriptive statistics and comparison of clinical alveolar ridge height between groups (ANOVA)

95% Confidence
Std Interval for Mean
Mean [Std. De ; Min | Max F Sig.
Error | [ ower | Upper
Bound | Bound
o Parasorb ® cone genta 13.56 136 | 45 12.51 1460 | 11.00 | 1500 | 278 .760ns
=
‘g Parasorb ® cone 13.13 125 | 44 12.08 14.17 | 11.00 | 15.00
3
= Xenograft and barrier membrane | 13.40 99 31 12.69 14.11 12.00 | 15.00
£ Parasorb ® cone genta 15.93° 1.33 | 44 1491 1695 | 13.00 |17.00 |9.133 001*
=
=]
E Parasorb ® cone 17417 1.07 | .38 16.52 18.31 15.70 | 19.00
St
% Xenograft and barrier membrane | 15.06° 1.08 | .34 14.29 1583 | 13.50 | 17.00
Significance level p<0.05, ns=non-significant, Tukey’s post hoc test: Sharing the same superscript letter within the

same comparison means that the results are not significantly different.

TABLE (7) Descriptive statistics of clinical vertical bone percent changes between groups (Kruskall Wallis

test)
95% Confidence
Std. Std.
Percent.change Median Mean Interval for Mean | Min Max P
Dev Error
Lower Upper
Parasorb ® cone genta 17.24 17.84°|  6.01 200 1321 2246 11.11 27.69| 0.00*
Parasorb ® cone 3146 33.07*| 529 1.87| 28.65 3750 26.67| 42.73
Xenograft and barrier membrane 12.40 12.47° 3.83 121 9.73 15.21 6.67 17.24

Significance level p<0.05, *significant Mann Whitney U test: Sharing the same superscript letter within the same comparison
means that the results are not significantly different.

TABLE (8) Descriptive statistics and comparison of primary stability results between groups (ANOVA)

95% Confidence
Std. Interval for Mean

Primary stability results Mean | Std.De Min Max F Sig.
Error | [ ower Upper

Bound Bound

Parasorb ® cone genta 60.7* 6.05 2.02 56.05 65.35 52.00| 68.30| 6207 007*
Parasorb ® cone 53.81° 3.25 1.15 51.09 56.53| 50.00| 57.80
Xenograft and barrier membrane 61.55* 501 1.58 5797 65.13 5500 | 68.80

Significance level p=<0.05, *significant Tukey’s post hoc test: Sharing the same superscript letter within the same
comparison means that the results are not significantly different.
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DISCUSSION

The concept of alveolar ridge preservation
(ARP) utilizes different biomaterials to decrease
bone and soft tissue loss of the alveolar ridge after
tooth extraction (Cheng &Fagd, 2016). Infection
remains the most common complication to be
encountered when bone graft and barrier membrane
are used during alveolar ridge preservation. Absence
of infection is mandatory because infection of the
grafted site usually results in compromised healing
and less bone regeneration. In severe cases, infection
could result in loss of the whole grafting material
and even resorption of the surrounding bone (Ahn &
Shin, 2008).In the present study, resorbable collagen
cones blended with antibiotic were tested as a socket
preservation material. Collagen is well known
of its biocompatibility and ability of increasing
wound healing. Further, the use of collagen barrier
membranes in the field of guided bone regeneration
has been extensively investigated and showed more
successful results (Gentile et al., 2011). Collagen
induces new bone formation through enhancement
of proliferation, and survival of osteoblasts (Brodie
et al., 2005).In previous study by Kim et al.,
2017 new bone formation occurred in the space
previously occupied by collagen plug. A complete
bony tissue was observed after 5 months from using
collagen plug as a socket preservation material and
most of the immature bone had turned into lamellar
bone.(Kim et al., 2017) Schnutenhauset al., 2018
concluded that sockets treated with collagen plug
after extraction showed less bone resorption when
compared to empty sockets which may be due to
increased osteoblastic functions (Brodie et al.,
2005). Parasorb ® cone genta used in our study
is a unique combination that consists of collagen
and gentamicin that do not need primary closure
due to the absence of bone substitute material. In
the present study, none of the involved patients
regarding parasorb® cone genta group developed
postoperative infection. This may be due to the
effect of gentamicin incorporated within the socket
preservation material.
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In our study implant placement and bone biopsy
taking were done 5 months after extraction and ARP.
According to study by Kotsakis et al.,2014, implant
placement was done 5 months after extraction
and ARP. It is generally accepted that formation
of bone of adequate quality to accommodate a
dental implant occurs 3 to 6 months following the
grafting procedure which is in accordance with
previous studies where re-entry surgery was done
after 4-5 months from ARP with xenograft and
barrier membrane (Renzo et al., 2017; Lai et al.,
2019). Thus in our study implant placement after 5
months decrease probability of surgical intervention
in non -bone-filled sockets and also allow time
for resolution of any preexisting infection, and
soft tissue healing (Demirel et al., 2003). Strict
inclusion and exclusion criteria were used during
patient selection to minimize the variables that may
affect results.

Patients in our study were medically free in
order to minimize any variable factors and to avoid
any factors that may affect healing of the extraction
socket and that increase liability to complication.
(Mombelli et al., 2006)

All patients in our study were nonsmokers
because smoking is a risk factor in the process of
alveolar ridge preservation and associated with
poor results due to increased bone loss according to
previous studies. (Lindfors et al., 2010; keenan et
al.,2016)

Patients in the present study were limited to
the age range 20 - 40 years to ensure good healing
capacity and good patient cooperation (Akbar et
al., 2018).0lder patients were excluded since they
have changes in physiological, pathological, and
psychological conditions that may affect patient
concern regarding the whole surgical procedure.
Also, physical status acquired with age may affect
oral hygiene procedures and overall healthcare
(Rowe & Kahn, 1987). Also, malnutrition is
increased by age so a decline in functional status,
immune impairment, poor wound healing and
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delayed recovery from surgery should be expected
(Amarya et al., 2015).

Changes in estrogen and progesterone levels
during pregnancy increase gingival inflammation
through changes in chemotaxis and migration of
inflammatory cells together with increased levels of
cytokines and enzymes, thus pregnant females were
excluded from our study (Wumin et al., 2015). In
the current study, cone beam computed tomography
(CBCT) is used to evaluate bone width and height at
the dental implant site. Also, CBCT help detecting
bone defects such as dehiscence and fenestrations,
as well as concavities in bone (Buser& Martin,
2004). In our study all teeth extracted by atraumatic
approach using periotoms and luxators as it preserves
the hard and soft tissues around teeth, because the
conventional extraction techniques either elevate
the tooth by leveraging against the interproximal
bone resulting in damage to the interproximal bone
or use of forceps to luxate the tooth from its socket
which often results in morphological changes of the
socket. (Oghli et al., 2010)

ARP was performed using flapless approach that
preserve soft and hard tissue. Authors reported that
flapless approach results in less bone resorption
when compared to ARP by flap elevation. (Fickl et
al.,2008; Blanco et al.,2011)..

Polypropylene suture was used in our study as
it maintain tensile strength with no biodegradation,
it has low friction so less tissue trauma during
suturing, low tissue reactivity and less infection.
(Gaspar et al., 1983)

The chlorhexidine was used in our study as an
antibacterial agent before extraction, after extraction
and curettage of the socket and after socket
augmentation stage as it is the gold standard local
antimicrobial agent in many previous studies. (Rolla
& Melsen, 1975; Woodcock, 1988 ; Kuyyakamond
& Quesnel, 1992). Patients were instructed to use
chlorhexdine with concentration 0.1% two times
daily for one week starting the second day following
the surgery to reduce risk of infection. (Drago et
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al.,, 2017). Post - operative antibiotic after ARP
procedure for period varying from three to ten days

were recommended by previous studies (Sculean et
al.,2001; Froum et al., 2015).

In our study histological examination and
histomorphometry were performed to detect
quantity of newly formed bone and quality of bone
where implant was inserted which is a key factor
in the process of osseointegration (Maimoun et al.,

2010).

Regarding histological examination in our
study different elements were of great importance
to be examined. Woven bone that show prominent
osteoblastic rimming indicated active bone
formation process (Canfield et al.,2000). Osteocytes
participate in the synthesis and mineralization of
the osteoid matrix, but its main function is bone
remodeling. Thus their presence in histological
sections indicate mechanical loads variation a
phenomena known as mechanotransduction.
(Lanyon, 1993). The reversal lines

segments of bone that are formed at different times

between

were noted in our histological sections which
indicated bone remodeling. (Romano et al., 1997)

Histomorphometric analysis was performed
in our study for additional informations regarding
amount of newly formed bone per area fraction,
where in parasorb ® cone genta group the result
was 60,49+3.55, parasorb ® group the result was
28,95+2 .28 and in xenograft and barrier membrane
group the result was 41,68+2,08 with statistical
significant difference between groups. Which high-

lights the role that may be played with antibiotic.

Regarding  radiographic  alveolar  ridge
buccolingual width changes, significant reduction
was noted in 3 groups after 5 months. This means
decrease in bone width over time after extraction
which is in agreement with previous reports that
described that post extraction healing always
characterized by osseous resorption especially in
the horizontal plane of the residual alveolar ridge

(Schropp et al., 2003). These changes may be
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limited but not avoided when grafting of the socket
is used (Barone et al., 2008)

Regarding percent changes of radiographic
alveolar ridge width, parasorb ® cone genta
group was -27,85+4,64, parasorb® group was
-42.504+5,29 and xenograft and barrier membrane
group was -15,26+4,28, this means that greater
percent changes was in parasorb® group followed
by parasorb ® cone genta group followed by
xenograft and barrier membrane group with
statistical significant difference between groups.
The significantly less resorption noted in the bone
graft and barrier membrane group may be related
to the particulate bone graft which is biocompatible
and osteoconductive(Wenz et al., 2001).These
important biological properties allow the apposition
of newly formed bone by osteoprogenitor cells and
the partial remodeling by osteoclasts and osteoblasts
of the host. Morever, the large interconnecting pore
volume and its compostion encourage the formation
and ingrowth of new bone at the implantation sites.
(Accorsi-Mendocga et al., 2011).

Also, the presence of gentamicin aid in the
prevention of postoperative infections and the
treatment of any remaining pre - extraction infection
through the local delivery of the antibiotic so
decreasing amount of bone resorption in parasorb ®
cone genta group in comparison to parasorb ® cone
group. (Mezzomo et al., 2010).

Regarding alveolar ridge vertical changes,
significant alveolar bone resorption in vertical height
was noted in 3 groups after 5 months, both clinically
(measurements from incisal edges of neighboring
teeth to crest of the ridge) and radiographically
(measurements from fixed land mark like maxillary
sinus till crest of the ridge). This was in agreement
with other reviews that showed that a certain degree
of ridge height loss should be expected even if
alveolar ridge preservation was done. (Horvdth et
al., 2013; Ortiz et al., 2014)

Regarding percent change of clinical alveolar
ridge height, parasorb ® cone genta group was
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17, 84+6,01, parasorb® group was 33.07+5, 29
and xenograft and barrier membrane group was
12,47+3.38 this means that greater percent change
(greater bone loss) was in parasorb® group
followed by parasorb ® cone genta group followed
by xenograft and barrier membrane group with
statistical significant difference between xenograft
and barrier membrane group and parasorb® group.
Finding no significant difference between xenograft
and barrier membrane group and parasorb ® cone
genta group assure the positive role exerted by
gentamicin when added to the collagen scaffold
in competing existing chronic infection and
minimizing resorption. (Raja et al., 2012)

Regarding implant primary stability, parasorb
® cone genta group was 60,7+2.02 and xenograft
and barrier membrane group was 61,55+1,58 with
non statistical significant results between them and
parasorb ® group was 53,81+1,15 with statistical
significant difference between it and previous
groups. But when considering the histological
examination of regenerated bone for xenograft
and barrier membrane group, deeply stained areas
representing incompletely resorbed residuals of the
bone graft were noticed and this was not noticed
in the collagen cones histological sections which
showed completely newly formed bone. Also,
histomorphometric analysis showed greater newly
formed bone per area fraction in parasorb ® cone
genta group in comparsion to xenograft and barrier
membrane group. Thus, inspite of similar primary
stability between xenograft and barrier membrane
group and parasorb ® cone genta group, but
different bone composition between groups may
have an effect on the long term function of the
dental implant. In our study, unfortunately implant
stability after loading was not evaluated which
should be considered in further similar studies.

Thus to conclude, xenograft and barrier mem-
brane group showed best results regarding volumet-
ric changes in ARP of chronic infected sockets but
less quality of newly formed bone when compared
with parasorb ® cone genta group.
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CONCLUSION

Parasorb® cone genta in alveolar ridge preser-
vation showed completely newly formed bone
and more newly formed bone per area fraction.
Xenograft and barrier membrane have best
results regarding volumetric changes in ARP of
chronic infected sockets but decreased quality
of newly formed bone when compared with
parasorb ® cone genta.

Bone resorption after extraction cannot be
avoided but can be minimized through alveolar
ridge preservation (ARP).
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