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ABSTRACT

Immediately following tooth extraction, a sequence of events takes place that often results in both
alveolar ridge resorption (loss of volume and geometry) and a soft tissue defect. This can impact the
correct 3D positioning of the implant when placed at a subsequent treatment with long term func-

tional and aesthetic success affected. Thus, procedures such socket preservation can be employed
to preserve the future implant site and various graft materials can be used for this purpose. Surgical
re-entry and/or histopathology is considered the gold standard to assess the graft's healing. The
aim of this case report is to document the use of a large particle size (1.2-1.7[Jm) xenograft for socket
preservation. After 5 months of socket graft healing, histopathological core sampling revealed good
osteoconduction of the graft and an implant could be placed into the previously deficient site.

INTRODUCTION:

mplant therapy is now considered as the best op-

tion to replace a missing tooth. The availability of

sufficient volume of bone and favorable architec-
ture of the alveolar ridge is a prerequisite to obtain
ideal functional and esthetic reconstruction follow-
ing implant therapy. This however may be compro-
mised due to alveolar bone resorption pattern that
occurs after extraction.!

Hard and soft tissue remodeling begins immedi-
ately after tooth extraction. Approximately, 2/3 of
alveolar ridge resorption occurs in the first 3 months
following extraction and nearly 50% of the alveolar
ridge is lost over a12 month period. A greater loss in
width has been reported as compared to the height,
minimizing this bone-resorptive process seems log-
ical, especially if implant placement is planned at a
subsequent time.?* The primary purpose of socket
preservation is preserving the extraction socket di-
mensions and the avoidance for future extensive
surgical procedures to regain the ridge’s height and
width for implant placement saving time and en-
ergy.* Studies suggest that socket preservation at
extraction time is one technique that can minimize
ridge resorption and preserve ridge dimensions.®
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Various graft materials are available and have
been advocated. Selection is based on operator
preferences that are often guided by the size of the
defect being grafted and the time between graft
placement and when the implant will be placed.
Larger defects take longer to fill and larger particle
materials have a overall slower resorption rate, al-
lowing host replacement of the graft particles while
maintaining the area preventing soft tissue in-
growth. With regards either autogenous, allograft
or xenograft materials these are available as cortical,
cancellous or a mixture of the two densities. Corti-
cal bone particles, being denser take longer to resorb
and are suggested when implant placement will be
delayed for over 1 year allowing preservation of the
osseous dimensions longer. Cancellous bone, being
less dense and more porous is ideally suited when
implant placement will be performed between 4 and
6 months. A combination of cortical-cancellous may
be indicated for those sites that will have implant
placement between 6 months and 1 year after graft
placement into the socket. For the purposes of the
case presented a large particle xenograft consist-
ing of cancellous particles was selected as the graft
material of choice.
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1. Porous nature of the Ti-Oss particles that will allow angiogenesis into and the graft particles during healing.

2. Octacalcium phosphate crystal (pre-HA) found on the surface of the Ti-Oss particles. 3. Following flap elevation, it is apparent the tooth
is non-restorable due to caries breakdown. 4. Following extraction of the tooth, insufficient remaining alveolar process remains to allow
immediate implant placement and socket grafting will be required prior to implant placement. 5. Socket has been filled with T-Oss which
rehydrates from host bleeding at the site. 6. Resorbable collagen membrane is placed over the socket graft and secured on the buccal
with titanium tacks.

Ti-Oss (Ti-Oss, Gyeonggido, Korea)
is cancellous bone without any cortical
bone with a multiporous structure, a par-
ticle size of 1.2-1.7um, maximizing blood
vessel ingrowth. (Fig. 1) A low-temper-
ature processing technique allows ideal,
natural surface topography, similar to
human bone, stimulating osteoblast ac-
tivity. A pre HA structure, octacalcium
phosphate crystal is found on the surface
of Ti-0ss®, resulting in fast bone forma-

tion during healing. (Fig. 2)

CASE HISTORY:
A 47 year old male reported to the den-

tal office with a non-restorable lower first
molar. (Fig. 3) The patient was healthy
and reported no significant medical his-
tory. After a thorough exam, a delayed
implant placement was advised, consist-
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ing of extraction of the failing tooth with
simultaneous socket grafting and a de-
layed implant placement. Under patients
consent atraumatic extraction was per-
formed under local anesthetic. A vertical
incision was made at the mesial aspect of
the socket and a full thickness flap was
elevated on the buccal, then the socket
was thoroughly debrided of granulation
tissue, using bone curettes, and rinsed
with sterile saline. Dehiscence was noted
on the buccal at both the mesial and distal
roots to approximately the mid root level.
(Fig. 4) Once the site was clean of debris,
socket preservation was performed with
Ti-Oss xenograft particles placed into
the socket and allowed to hydrate by host
blood at the site. (Fig. 5)

After complete fill of the socket was
achieved, a resorbable collagen mem-

brane (Osteogenics Biomedical, Lub-
bock, TX) was placed over the socket
graft material and secured to the buccal
with two titanium tacks. (Fig. 6) The
flap was repositioned and secured with
3-0 PTFE non-resorbable sutures (Cy-
toplast suture, Osteogenics Biomedical,
Lubbock, TX) and covered with a com-
posite bandage to protect the small area
at the crest with membrane exposed. The
patient was dismissed and appointed for
suture removal two weeks later.
Postoperative healing was unevent-
ful, and the site was gradually covered by
newly formed keratinized soft tissue with
no loss of bone graft particles. After 21
weeks (1 sigma), clinically the area was
completely covered with newly formed
keratinized epithelium, with preserva-
tion of the volume and architecture of



7. Radiograph at 21 weeks post socket grafting demonstrating socket fill with granularity present
from the Ti-Oss particles noted. 8. Bone sample taken from the site following flapping with a

trephine for histological analysis. 9. Radiograph taken immediately following implant placement.
10. Radiograph taken 3 months following implant placement at restoration to verify seating of the
restorative components into the implant.
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the ridge. A radiograph was taken to ac-
cess graft maturation and socket filling.
(Fig. 7) The socket graft had a granular
appearance radiographically and was
reentered to observe healing histologi-
cally. Local anesthetic was administered
and a crestal incision was made and full
thickness flap elevated without verti-
cal releasing incision to expose the bone
and previously placed graft at the crest.
A bone core was taken with a trephine
of inner diameter 2.3mm outer diameter
2.5mm. (Fig. 8) The core was harvested
from the center of the site where the im-
plant placement was planned and sent for
histological analysis. The site was further
prepared to accept an implant Smm x
10mm (Top DM, Bioner, Madrid, Spain)
which was inserted at 40 Nem. A peri-
apical radiograph was taken to document
the implant placement in relation to the

graft and adjacent anatomy. (Fig. 9)

The patient returned for restoration of
the integrated implant three (3) months
later. The cover screw was uncovered,
impression taken and healing abutment
placed. A custom abutment and crown
was returned from the lab and placed
into the implant following healing abut-
ment removal. a radiograph was taken to
verify full seating of the restorative com-

ponents. (Fig. 10)

HISTOLOGICAL PREPARATION OF SPECIMEN

The trephine biopsy was submitted for
histological examination was fixed in
a formaldehyde fixative (10% neutral
buffered formalin) for 24 hours. The
specimen was then washed in running
tap water for 20 minutes, to ensure com-
plete removal of the fixative solution
from the tissue specimen and then im-

mersed in 20ml of a weak organic acid
(5% formic acid) to decalcify the speci-
men for microscopic analysis. The decal-
cifying solution was maintained at room
temperature (18°-30°) and at varying
pH gradients. The decalcification status
was checked using a Calcium Oxalate
chemical test. After the decalcification
step, acid from the surface of tissue was
neutralized by immersing the decalci-
fied bone into a 5-10% aqueous sodium
bicarbonate solution for several hours.
The specimen was further processed
and dehydrated in increasing grades
of alcohol (50% to 100%) followed by
treatment in xylene to remove the alco-
hol from the tissue. This was processed
further by placement in liquid paraffin
overnight to replace the xylene and per-
manently infiltrate the wax in the tissue
specimen. The tissue specimen was then
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stroma (blue on right).
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11. Histopathology of bone sample showing new bone formation (blue on right), with osteocytes in osteocytic lacunae (yellow on right) in
a fibrocellular stroma (green on right). 12. Mature bone (blue on right) with osteocytes in osteocytic lacunae (yellow on right) and new
bone formation in a fibrocellular stroma (green on right). 13. Histopathology of bone sample showing mature bone (blue area on right)
with osteocytes in osteocytic lacunae new bone formation in a fibrocellular stroma. 14. New bone formation in a fibrocellular background

oriented properly in a mold and filled
with liquid paraffin. A plastic cassette
was placed over the mold and allowed
to cool. The sectioning of the speci-
men was done using a microtome (Leica
RM 2125RT). Sections of 3 to 4 micron
thickness were taken and the ribbon of
the sections was picked up with a glass
slide and deparaffinized after adequate
drying using xylene to the remove the
paraffin wax. Decreasing grades of al-
cohol were then used to remove xylene
and rehydrate the tissue to prepare it
for staining. Freshly prepared Ehrlich’s
haematoxylin ~ solution was used
for staining. The acid differentia-
tion was shortened to one or two fast
dips in 0.5% acid alcohol. The stain-
ing time for eosin solutions (0.5-1%)
was shortened to 30 seconds. The
slides were observed under research
microscope  (Olympus BX 53) and
photomicrographs were clicked using

Olympus EPL 3 camera.

RESULTS:

The submitted H & E stained sections
of the trephine core biopsy was com-
posed of predominantly mature lamel-
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lated bone with a few remnants of the
graft material. (Fig. 71) The mature bone
demonstrated basophilic cement lines,
osteoblastic rimming and osteocytes
within osteocytic lacunae. (Fig. 12) The
periphery of the section shows remnants
of graft material surrounded by a fibrocl-
leular connective tissue stroma. (Fig. 13)
New bone formation in a fibrocellular
background stroma was noted. (Fig. 14)

DISCUSSION:

In the present case, the augmented site
was covered with a resorbable membrane
and overlaid by a composite bandage to
prevent food lodgment and protect the
site. during the initial healing period.
Primary closure of the site was not pos-
sible as the flap can not be advanced at a
molar extraction site sufficiently, hence a
membrane is indicated to cover the graft
material. This approach was selected in
order to minimize patient morbidity,
surgical time, and also to avoid displace-
ment of the mucogingival junction. It is
assumed that Full thickness flap eleva-
tion and advancement for covering the
socket will protect the grafting material.
However, it is been proved in literature

that achieving primary closure does not
present beneficial effects on preserv-
ing the ridge width. On the contrary it
leads to esthetic problems due to coronal
displacement of the buccal keratinized
gingiva. In addition, patients experience
more discomfort, also altering the soft
tissue profile of the site and distortion of
the vestibule negatively effects the health
status of the supporting tissues around
dental implants.®

Although autogenous bone is consid-
ered as the gold standard for many os-
seous regeneration procedures. It, how-
ever leads to morbidity of the donor site
and limitations in the amount of bone
available are reported.” Recently, some
investigators reported using a xenogenic
graft for socket preservation. Xenograft
have been referred to as having osteo-
conductive capabilities, and to present a
slow resorption rate that may contribute
to maintain tissue volume.® Thus, for
the present case the authors used a xe-
nograft which is a deproteinized bovine
bone mineral (DBBM) with a particle
size of 1.2-1.7um. Nevins et al, reported
decreased alveolar bone height loss in ex-
traction socket augmented with DBBM.’



It was closed with a resorbable collagen
membrane and then covered with a com-
posite bandage for wound protection.
Alveolar ridge preservation can be
considered successful, when it not only
preserves the contour of the alveolar
ridge externally, but also histologically
the type of bone formed through socket
preservation is of superior quality and
quantity.’® To assess the quality of bone
formation, surgical re-entry was done.
Out of all the methods available to eval-
uate regeneration, surgical re-entry into
previously surgically treated site is the
gold standard as it provides the clinician
with the advantage of directly viewing
the healing. At the same time a bone
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to be placed.
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allowed apposition of mature vital bone
in direct contact with graft material.
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These findings indicate that Ti-OSS
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procedures due to its osteoconduction
characteristics.

CONCLUSION:

In this case report large particle size xe-
nograft was utilized for alveolar socket
preservation, resulting in pronounced
regeneration of high-quality bone ca-
pable to support implant placement after
a 21 week healing period. Socket graft-
ing with the material described allowed
preservation of the dimensions of the
bone (width and height), while yielding
quality bone at the site to accommodate
implant placement.®

Oral Health welcomes this original article.
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