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Predicting the outcome of bone grafting for dental
implants based on the type of bone graft
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Abstract

Introduction: Multi-disciplinary cases often require provision of dental implants. Many a times,
orthodontic cases are finished with the provision of space for the surgeons to place prosthetic implants.
Such patients may require bone augmentation through bone grafts. Hence a retrospective study was
conducted to compare different types of bone grafts i.e. allograft, alloplast and combination of the two
and their impact on the success of dental implants.

Material and Methods: It was a retrospective study. Three subsets / arms were established. In Arm A,
32 patients were treated with autografts, in arm B, 49 patients were treated with allografts and in arm C,
26 patients were treated with a combination of allografts and autografts. Cases were considered
successful if implants were stable with minimal levels of bone resorption, six months following loading.
Results: There was 1 failure each of implant when autograft was used alone or in combination. Hence,
we are reporting 96.8% and 96.1% success rate respectively. We have a success rate of 91.8% when
allograft was used alone, with 4 failures in the 49 cases of group B. This establishes autograft as a gold
standard for bone augmentation in dental implants. Yet allograft remains a popular choice.
Conclusions: Autograft when used alone or in combination with allograft gives reasonable and
predictable success. Our study establishes that autograft either harvested intraorally or extraorally
remains the gold standard for bone grafting for dental implants. At the same time we see that allografts
remain a popular choice as most patients received allografts.

Keywords: Dental implants; bone graft; autograft; allograft; gold standard for bone grafting; bone
remodeling; iliac crest graft; success rate of implants; osteointegration; guided bone regeneration

Introduction Bone remodelling and resorption of the
buccal bone plate are inevitable after tooth

T he term Osteointegration is defined as  Joss or extraction.? There is bone resorption
the close contact between bone and  even after implant placement considered to
implant material in histological observations  be due to surgical trauma and tissue
and in clinical terms, as the ankylosis of adaptation to the new foreign body. A
implants in bone!? Dental implants are a  minimum of 2 mm of buccal bone is ideal to
prosthetic device of alloplastic material(s) prevent vertical bone resorption.? There isn't
implanted into the oral tissues beneath the always enough bone for the support of an

mucosal and/or periosteal layer and/or implant placement. Hence, bone
within the bone to provide retention and augmentation can be carried out with
support for a fixed or removable prosthesis. predictable Success. Guided bone
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or a mixture of the two.1314 Alloplastic
material of hydroxyl appetite, tricalcium
phosphate and xenografts are also used for
bone augmentation and sinus lift procedures
alone or in combination.’>1¢ This bone
provides  histologically and  clinically
compatible environment for primary stability
of an implant that is functionally and
aesthetically viable.l” Autografts have osteo-
conductive and osteo-inductive properties
and  allografts have  osteo-conductive
properties. These properties play a role in the
success of implant prosthesis.

Autogenous bone grafting has been
considered as a gold standard for bone
augmentation.!® Intraoral bone grafts have
lesser bone resorption as compared to extra-
oral sites.’ Although donor site morbidity is
considered a limitation but that is also to a
lesser extent when compared to extra-oral
sites. Extra-oral sites for bone graft include
iliac crest, calvarium and costochondral.
Allografts can also be wused for bone
augmentation; however, that has its own
benefits and limitations. Not having to open a
donor site is considered to be a primary
advantage, but the risk of cross infection does
exist. There is a variety of choice in choosing
graft materials, ranging from synthetic to
cadaveric.? In the present study, allografts
used were a mix of cancellous and cortical
bone, grafted from cadavers.

Allografts and autografts combined are
considered to be giving good results for bone
augmentation as it induces osteogenic and
osteoclastic activity necessary for bone
remodelling.2? Combining allografts and
autografts have been strongly advocated in
sinus lift procedures as well.22 Bone graft has
also been frequently advocated for immediate
implant cases, particularly if a horizontal gap
of 2 mm or more exists as postulated by
Querynin et al.2 Hence, bone graft allows a
more predictable outcome for implant
provision.
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Material and Methods

This was a retrospective study of 107 patients
undergoing bone grafts followed by an
implant placement. There were three arms of
our study. The first arm of patients receiving
autografts (Group A, n=32). Group B
consisted of patients that received allografts
only predominantly from cadavers which was
mixed cancellous and cortical bone (n=49). A
third arm (Group C) in which mixed auto and
allografts were used for bone augmentation
(n 26).

The aim of the present study was to compare
the success of implants in all three arms. 107
patients had bone grafts done with the intent
of having implants placed. Our exclusion
criterion included patients failing to turn up
for follow up, flapless implants, implants
used for overdentures, immediately loaded or
progressively loaded implants, patients who
had undergone bone grafting but have still
not been provisioned with the implant
fixture, patients not meeting the 6 month
waiting time after implant placement into the
grafted bone and patients who had received
alloplasts as a graft material alone or in
combination  with  autografts  and/or
allografts. Radiographic evidence of bone
deposition was also evaluated. We compared
success between these three arms.

Autografts can be used from intraoral and
extraoral sites. Intraorally bone harvested
during the osteotomy can be used otherwise
trephine aspiration or grafts from anterior
mandible or external oblique ridge can be
used.”10 Extra-orally grafts from iliac crest,
calvarium or costochondral grafts can be
used.” 10 Success was described as functionally
and aesthetically compatible implants 6
months after placement of an implant/
graft.??

In all cases patients were medically assessed.
They were consented for the procedure and
informed of the risks of implant placement
and bone grafts as well. The patients had



consented for the use of their statistical data
for research and publication as well. Oral
examination included periodontal
assessment, assessment of the dentition and
oral hygiene measures were reinforced where
needed. Flaps were raised in all 107 implants.
Simultaneous bone grafting with implant
placement was carried out in 34 cases. Of
these 9 cases were that of Group A, 22 of
Group B and 3 of Group C. 73 patients had
delayed implant placement which meant that
we waited for the bone to be augmented at
least 3 - 6 months before placing an implant.
Out of 73 patients that received delayed
implants, 23 were grafted with Autografts, 27
patients received an Allograft and rest 23
were grafted with combination of autografts
and allografts. The mean time for this delay
was 24.5 months in case of Group A, 6.3
months for Group B and 7.8 months for
Group C. Major delay in the Group A was
because these patients received extra oral
grafts i.e. from iliac crest and hence two
factors were seen before implant could be
provisioned. First being absence of pathology
and second; good uptake of the grafted bone
before implants could be provisioned.

The implants placed in all groups were of
sizes 3.0 mm to 5.0 mm diameter, the mean
being 3.82 and their lengths were of 8.0 mm to
12 mm, the mean being 10.8mm. These
implants were not loaded for average 6.2
months time period. Our success criterion
was primarily stable implants 6 months after
insertion.

Results

A total of 107 implants were placed. A total of
32 implants were placed in bone where bone
was augmented with an auto graft. The
number of failures when evaluated according
to our success criterion was one. The auto
grafts were taken from osteotomy site, iliac
crest and intra orally from distant site. Of the
49 implants were placed in bone augmented
with an allograft and there were 4 failures. 26
implants were part of the mixed arm of which
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there was 1 failure according to our success
criterion. There was 1 failure in each of the
implants when autograft was used alone or in
combination. Hence, we are reporting 96.8%
and 96.1% success respectively. We have a
success rate of 91.8% when allograft was used
alone, with 4 failures in 49 cases of group B.
This establishes autograft as a gold standard
for bone augmentation in dental implants. Yet
allograft remains a popular choice

A total of 101 implants fulfilled the success
criterion when they were placed following a
bone graft procedure. Hence, we report 96.8%
success of implants when autografts are used
for bone augmentation alone and 96.1% when
used in combination with allograft. The
success rate of implants following an allograft
alone is 91.8%. This success rate is below the
success rate of agreed 97.0%.2428 Not a single
implant was placed with a flapless procedure.
Implants were deemed successful if they met
the criterion by albrektsson et al.25
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Figure 1: Showing Success % in Autografts,
Allografts and Mixed Case

The patients with failures were non smokers,
medically fit and well. It is of interest to note
that there were smokers included in the cases
where bone graft and provision of implant
was successful. Primary stability was attained



at the time of their implant placement. Their
periodontal health was assessed suitable for
implant provision.

Discussion

It is of value to note that there has been only
one failure in group A and group C.
Autograft being the gold standard for
placement of implants and a mix of autograft
and allograft being the second best choice.
Autografts not only present with minimum
risk of cross infection but also has lesser
chances of rejection. The disadvantage of
having a second surgery site at the donor site
is overwhelmed by the advantages. Although
in medically compromised patients where
minimal surgical intervention is the aim,
allografts are of added advantage for this
very reason. But allografts alone can only be
used where minimal bone is needed.

It will be also of value to increase the sample
size. Hence, we shall re-audit and carry out a
larger study comparing these three arms.
Longer follow up shall also be conducted and
bone resorption around the implant shall be
assessed. Resorption at a rate of 1.25 in the
first year and to 0.1 to 0.2 mm annually is an
acceptable rate 20 and anything in excess of
this rate shall be looked into.

Where clinical situation allows, implant
placement at the time of bonegraft had no
adverse affect on the outcome as compared to
delayed implant placement. Primary stability
the

osteointegration.?? If primary stability can be

is most important factor for
attained, then the implant can be placed at the
time of bone graft. The success of these
implants can be reasonably predicted.

Assessment of implants stability shall be
standardized and more and more tools shall
be used. Instruments like frequency analyzer
would be of value. Also histological analysis
of bone quality can be of help and we aim to

carry out a study in that regard.
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Conclusions

It has been well established that the gold
standard for bone augmentation for dental
implants is the autografted bone. This bone
may be grafted from an intra oral site or an
extra oral site. There is minimal difference in
the success of the intraoral and extra oral
grafts. The outcome can be predicted with
reasonable success.

We agree that an autograft may not always be
available in enough quantity due to multiple
reasons ranging from the medical status of
the patient to the quantity and quality of bone
needed, to operators comfort with harvesting
an extra oral graft. In these cases a mixture of
allograft and auto graft can be considered the
second best choice for bone augmentation.
Allograft being a very commonly used graft
for bone augmentation for dental implants
shall be wused with caution and Dbetter
alternates shall always be sought first and
there shall be clinical and scientific reason for
not using better alternatives like autograft or
a mixture of autografts and allografts.
Allografts do have the added advantage of
limiting surgical sites; therefore, it is of value
in medically compromised patients where the
clinical scenario allows placing an implant
with just an allograft. This is usually in
situations where minimal bone is needed.
Implants can be placed at the time of the bone
graft provided primary stability is achievable.
Immediately placed implants at the time of
bone graft had no changes in the success rates
as opposed to delayed placed implants. This
also reduces the number of surgeries and
edentulous time period for the patient.

Hence, autografts that might be intraoral or
extraoral shall be the preferred graft for bone
augmentation for dental implants. Autograft
combined with allografts shall be the second
preferred choice. This is by virtue of the
osteoconductive and osteoinductive
properties retained in the graft material.3
Implants can be placed simultaneously at the
time of bone graft, provided primary stability
is attained.
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