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Abstract

A 35-year-old woman presented to the dental clinic complaining of pain in lower right quadrant. Clinical and radiographic
(CBCT) examination revealed badly decayed 46 with periapical pathosis. Atraumatic tooth extraction was performed using a
periotome, followed by thorough curettage to remove periapical pathosis. Augmentation of the extraction socket done through
placement of deep collagen layer, xenograft then sealing of the socket using collagen membrane. Bone width was assessed clinically
by using bone caliper and radiographically through CBCT at the time of extraction and 4 months after the procedures. Alveolar
ridge preservation using layering technique results in less bone resorption maintaining the tissues for implant placement.
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1. Introduction

One of the dilemmas that we face in dentistry is
replacing an extracted tooth. Following tooth extraction, the
alveolar process becomes atrophied creating a prosthetic
challenge to restore such area in an attempt for it to resemble
the natural dentition [1]. The healing of the extraction socket
is uneven; bone resorption occurs in the horizontal dimension
of the alveolar ridge in addition to vertical ridge height which
is more pronounced in the buccal aspect. The result of such
resorption is the formation of a narrower and shorter alveolar
ridge, which will lead to a change in the location of the ridge
to become more lingually/palatally positioned [1]. The
amount of the bone collapse in the alveolar ridge after 6
months following tooth extraction is 3.79 + 0.23 mm in the
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horizontal dimension and 1.24 + 0.11 mm in the vertical
height. The percentage of horizontal dimension change at 3
months is 32% and at 6 months is 29-63% while the
percentage of the vertical dimension change is 11-22%. Such
findings emphasize the importance of ridge preservation [2].
Different materials were used in ridge preservation following
tooth extraction.

Xenografts are one of the materials used in ridge
preservation; an animal study stated that after 3 months of its
placement 30% of it was still present in the defect [3]. Fresh
extraction sockets filled with xenograft showed better results
in terms of buccal plate resorption than non-grafted sockets.
Also, the use of collagen membranes has been shown to
enhance wound healing compared to spontaneous healing [4].
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The histologic examination revealed that the central portion
of the augmented bone was occupied by xenograft particles.
respectively [5]. A systematic review stated that posterior
sites exhibit major ridge reduction and may jeopardize
implant placement afterwards [6]. A simplified technique
called Biologically oriented Alveolar Ridge Preservation
(BARP) was presented in a case report that confined socket
grafting to the coronal portion of the socket [7]. The rationale
of BARP is based on enhancing wound maturation in the
middle and apical parts of socket by avoiding any potential
interference of bone graft with spontaneous bone deposition.
They also stated that such technique improved provision for
clot and graft stabilization at socket entrance [8].

2. Materials and Methods

A 35-year-old woman presented with pain in lower
right quadrant. Clinical and radiographic (cone beam
computed tomography) examination revealed a badly
decayed 46 with periapical pathosis. Written informed
consent was obtained for all surgical procedures. The patient
was prescribed amoxicillin 500 mg, three times daily for 7
days, starting 1 day before surgery. The use of antibiotics is
supported by systematic reviews showing a reduction in
postoperative complications (16). Local anaesthesia
(Articaine HCL 4% with epinephrine 1:100,000) was
administered. Assessment of the bone width was done using
bone caliper prior to extraction. Atraumatic extraction was
performed using a periotome, followed by thorough curettage
of the socket to remove all periapical pathology. Collagen
sponge was then placed at the apical third of the socket
followed by xenograft in the middle third. At the coronal part
of the socket tissue release was done to enable the tucking of
the collagen membrane for proper seal of the socket. X suture
was done to fix the collagen membrane using (5,0) resorbable
polypropylene suture.

3. Results and discussion

Assessment of the bone width following the layered
technique was done clinically using bone caliper and
radiographically using CBCT. Assessment of the bone width
was done at 3 points vertically. The present case
demonstrated the use of atraumatic tooth extraction with a
peristome, thorough curettage of periapical pathology, and
alveolar ridge preservation using guided bone regeneration
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In this study, the proportions of newly formed bone and
connective tissue were 16.02%=+7.06% and 50.67%+8.42%,
with a collagen layer, xenograft, and collagen membrane.
This sequence aimed to minimize alveolar bone loss and
optimize bone volume for future implant placement.
Atraumatic extraction using a periotome is beneficial in
preserving the buccal cortical plate and the alveolar ridge
dimensions by severing periodontal ligament fibers instead of
exerting excessive mechanical forces on the bone. Clinical
trials have shown that periotome extractions preserve more
alveolar bone and cause less postoperative pain compared to
conventional forceps extraction [9]. The preservation of
alveolar bone is critical in the molar region to maintain ridge
anatomy suitable for prosthetic rehabilitation [10]. Complete
removal of granulation tissue and infected material following
curettage is essential to reduce bacterial contamination and to
create a healthy environment conducive to new bone
formation [11]. Such strict infection control improves the
success of bone regeneration in compromised sockets with
periapical pathology.

Filling the extraction socket with xenograft provides
an osteoconductive scaffold to support new bone growth
while simultaneously limiting postoperative resorption and
alveolar ridge collapse [12]. Collagen membranes act as
barriers that prevent soft tissue invasion into the graft site,
preserving space for osteogenesis. Studies consistently report
that the combined use of xenografts and resorbable collagen
membranes leads to enhanced dimensional preservation of
the alveolar ridge [13] [14]. The use of bone calipers
clinically and CBCT radiographically at baseline and 4
months post-extraction is an effective method to
quantitatively assess horizontal bone changes. Studies have
demonstrated that grafting and membrane coverage can
maintain alveolar ridge width with minimal reduction after 3
to 6 months, supporting the timing of implant placement [10-
15]. Preservation of alveolar ridge dimensions after
extraction is critical for successful implant osseointegration
and esthetic outcomes, especially in the posterior mandible
where anatomy and bone density pose challenges [16].
Atraumatic socket management combined with guided bone
regeneration enhances bone quality and quantity, facilitating
implant placement without additional augmentation
procedures [17-18].
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(A-I) A: Badly decayed tooth 46,B: measurement of bone thickness using bone caliper , C:Separation of the tooth to facilitate
extraction ,D: extraction socket of tooth 46 with intact interseptal bone, E: placement of collagen sponge (Col cone) at the apex
of each root, F: xenograft bone placement above the collagen sponge, G: coverage of the xenograft using collagen membrane and
suturing of the socket, H: 4 months post operative measurement of the bone thickness.

Table 1: Assessment of the bone width

Measurement on CBCT Baseline 4 Months Post-op
At the crest 11.61 9.4
At the middle (5 mm from the crest) 13.6 11.6
Apically (5 mm from the middle) 12.6 12
Measurement using bone calliper Baseline 4 Months Post-op
At the crest 8 6
At the middle (5 mm from the crest) 10 8
Apically (5 mm from the middle) 12 10
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4. Conclusions

This case supports that the biologically oriented
technique can result in decreased bone width loss which will
help in alveolar ridge preservation for future implant
placement.
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