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THE EFFECT OF ALENDRONATE WITH COLLAGEN CONE IN
MAINTAINING OF ALVEOLAR RIDGE HEIGHT AND WIDTH
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ABSTRACT

Objective: The aim of the study was to evaluate, clinically and radiographically, the effect of alendronate with collagen
cone versus collagen cone only in alveolar ridge preservation. Subjects and Methods: Thirty two Patients were selected. All
patients had a treatment plan for extraction of non-restorable mandibular molar tooth. Study group (1), the sockets were filled
with collagen cone(PARASORB Cone). Study group (2), the sockets filled with BonApex (alendronate sodium 10 mg), Study
group (3), the socket filled with collagen cone in addition to alendronate and Control group (4), the socket left empty and closed.
In this Study, Width and height of the alveolar ridge were measured in addition to bone density. Results: Alveolar bone height
at the buccal side heights was decrease in all group but more in control group. Collagen+ Alendronate showed the least decrease
in lingual height followed by collagen only group. Alveolar bone width was assessed in all groups collagen+ alendronate and
collagen only showed the least decrease in width measurements. In this study Collagen+ Alendronate and collagen alone showed
the higher increase in bottom measurements. Collagen + Alendronate and collagen only showed the highest increase in density
measurements. Conclusion: The use of collagen sponge with alendronate in the present study, significantly minimized ridge

resorption in all dimensions
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INTRODUCTION The second phase, A natural process of bone

remodeling starts immediately after a tooth

Loss of natural teeth is followed by bony changes

in the jaws. This bone change occurs immediately extraction, where the remaining bone begins to

after extraction due to the absence of stress applied resorb. Thus, socket preservation techniques help

in this area®. Bone resorption has been suggested O decrease this problem by minimize the trauma

to occur in 2 phases, in the first phase, bone bundle
is rapidly resorbed and replaced with woven
bone leading to a great reduction in bone height,
especially in the buccal aspect of the socket ®.

to surrounding tissues and preserve the ridge by
adding graft material into the socket that will serve
as a scaffold for bone cells for better repair and

healing of the socket @.
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Collagen sponge preserves the capacity of the
blood clot, but it also prevents soft tissue collapse
into the socket, which lacks the support of alveolar
bone @. Collagen sponges are stable and moldable
cone-shaped biomaterials made from natural

collagen capable of facilitating blood clot formation.

A clinical study, collagen sponge and xenogeneic
bone were applied in dental sockets after extraction
for ridge preservation in twenty patients. The results
xenograft prevented the horizontal resorption of
the alveolar ridge. Collagen sponge blocks the
infiltration of soft tissues and increase enhancement
of bone fill ®,

Alendronate is a widely used bisphosphonate
that has been administered systematically to reduce
post extraction alveolar ridge resorption to 50 % of
the original loss in animals as well as in humans. It
has also been administered locally to prevent bone
loss due to periodontitis in animal models. The local
effect of alendronate with intra-alveolar collagen
sponges immediately after extraction of teeth
prevents post-extraction alveolar ridge resorption
in study performed in twenty patients with age
between 30 and 65 years. The patients were divided
into two groups. The statistically significant bone
loss prevented by the collagen alone was 22.8 %
and in collagen with alendronate group was 44.38
% at the end of 4 months ©.

SUBJECTS AND METHODS

In this current study, 32 patients were selected
from those attending Outpatient Clinics of Oral
and Maxillofacial surgery Department at faculty
of Dental Medicine, Al- Azhar-University, Boys,
Cairo. Patients should have badly broken un-
restorable teeth, indicated for extraction. Inclusion
criteria:

Age between 20 and 45 years old, good general
health & good oral hygiene and Presence of a hope-
less tooth requiring extraction. Exclusion criteria:
pregnancy or patients in lactating period, patients
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with systemic diseases that affect bone healing such
as uncontrolled diabetic patients, patients with acute
infections, uncontrolled generalized periodontal
disease and Patient with history of chemotherapy or
radiotherapy. . Protocol was approved by the Local
Ethical Committee of Al-Azhar University (OMS-
2018). The patients were divided randomly into 4
equal groups, each group included 8 patients. group
(1) the sockets were filled with collagen cone ,group
(2) the sockets filled with (alendronate sodium)
group (3) the socket filled with collagen cone in ad-
dition to alendronate and group (4), the socket left
empty and closed with stich. In the present study,
the following measurements were recorded: Width
of alveolar ridge. Vertical (buccal and lingual) mea-
surements. Bone density.

RESULTS

Clinical evaluation: The degree of pain was
evaluated in all groups with VAS scale, there was
no severe pain detected in all patient.

Radiographic evaluation: Vertical bone height
was assessed with CBCT, Horizontal measurement
was done to determine width of bone. In addition,
bone density was measured to determine the efficacy
of synthetic bone (Fig. 1 and 2)

Buccal bone height: After extraction, 3and
6 months; there was no statistically significant
difference between buccal heights in the groups.

Lingual bone height: At base line; there was no
statistically significant difference between lingual
heights in the groups. At 3 and 6 months; there was
a statistically significant difference between lingual
heights in the groups. Collagen+ Alendronate
showed the least decrease in lingual height followed
by collagen only group.

Socket Bottom: There was no statistically sig-
nificant difference between Bottoms in the groups.

Collagen+ Alendronate and collagen alone
showed the higher increase in bottom measurements.
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Width of socket: There was no statistically
significant difference between width in the groups.
Collagen+ Alendronate and collagen alone showed

the least decrease in width measurements.

Bone Density: There was no statistically
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significant difference between densities in the
groups immediately after extraction and 3 months.
At 6 months there was a statistically significant
difference between density in the groups. Collagen
+ Alendronate and collagen alone showed the
highest increase in density measurements, Fig 3.
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FIG (1) Showing bone density

FIG (3) (A) preoperative (B) collagen&alendronate

DISCUSSION

Alveolar ridge undergoes resorption in both
vertical and horizontal aspects. This ridge loss starts
after extraction and continues throughout life, its
fastest rate during first three months, and then the
rate decreases gradually. This problem may prevent
teeth restoration or implant insertion. So the aim
of present study was done as a try to overcome and
to compensate this resorption with alendronate and

collagen.

(C) postoperative 6 months

Bone reduction, is a progressive and irreversible,
which may involve vital structures like maxillary
sinus and inferior alveolar canal. That may lead
to difficulties on restoring teeth with removable
dentures rather than impossible implant placing
in such cases except after aggressive surgical
procedures before implant placing to restore both
horizontal and vertical dimensions. So, socket
preservation should be performed 7.

In the present study an anti-osteoclastic drug of
bisphosphonate group (Alendronate) was applied
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locally with collagen cone, that acts as a carrier to
decrease this immediate post-operative resorption
of bone. The collagen cone when placed inside the
extraction socket, provides dimensional stability
to the socket and prevents the collapse of the
socket walls. Moreover collagen when used with
alendronate causes slow release of the drug over a
prolonged period of time"” .

Demonstration of the advantage of the semi-
permeable property of collagen cone, which allows
diffusion of nutrient molecules from the external
environment into the repair site and permits the
diffusion of important wound-derived neurotrophic
factors 11,

Radiographic assessment was done in the pres-
ent study by CBCT taken immediately after extrac-
tion and at three and 6 months to assess the differ-
ences in ridge width and height and bone density in
all groups. Many studies supported using CBCT as
areliable and accurate diagnostic aid to assess ridge
width and height “» and bone density*!¥.

Several studies!>'® showed that reduction,
but not complete elimination of the vertical and
horizontal bone resorption compared to unassisted
socket healing after alveolar ridge preservation pro-
cedures. The present findings confirmed that com-
plete preservation of the alveolar ridge dimensions
after tooth extraction cannot be obtained with graft
materials. However, in contrast with our study, the
previous study determine the loss of buccal side
level was more pronounced than on the lingual
counterpart (20,

Our study indicated that socket preservation
using combination of collagen cone with alendronate
with a flapless approach minimized ridge resorption
in all dimensions in comparing to other findings
recorded after tooth extraction without alveolar
ridge preservation. Loss of bone recorded at the
buccal side of the alveolar ridge are within the range
of results reported in previous studies testing various
alveolar ridge preservation surgical techniques and
materials@*.
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CONCLUSION

The use of this combination of collagen sponge
with alendronate in the present study, were effective
in socket preservation and significantly minimized
ridge resorption in all dimensions and was able to
increase the quality of the novel bone and enhance
the rate of bone formation.
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