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Fig. 4. Severe vertical maxillary ridge defect before bone
grafting with PRP enhancement of bone formation.

Fig. 5. Three months after bone graft reconstruction
enhanced with PRP, a mature graft is capable of receiving
dental implants with excellent primary stability.

and will best support platelet viability. The citrate
binds calcium to create the anticoagulation. The
dextrose, buffers, and other ingredients support
platelet metabolism. ACD-A is the anticoagulant
used to store viable platelets for platelet transfu-
sions from blood banks. Citrate Phosphate Dex-
trose (CPD) is also useful for PRP development. It
is similar to ACD-A but has fewer supportive in-
gredients and, therefore, is 10% less effective in
maintaining platelet viability.

GROWTH FACTORS, PRP, AND CANCER

Because growth factors stimulate cellular
proliferation, some have advanced a concern
that the recombinant BMP's and PRP might
stimulate cancers. Actually, no growth factor
can provoke a cancer. All growth factors act on
cell membranes, not the cell nucleus. Growth
factors activate an internal cytoplasmic signal
protein, which promotes a normal gene expres-
sion, not an abnormal gene expression. Growth
factors are not mutagens, unlike true carcino-
gens such as radiation, tobacco anthracene tars,
UV light, etc. Instead growth factors are normal
body proteins. The security specifically related
to PRP and cancer is that PRP is nothing more
than the same blood clot that would be in any
normal wound, except it contains a greater num-
ber of platelets.

CLINICAL DEVELOPMENT AND USE OF PRP

PRP is best developed from autogenous whole
blood shortly before or at the very beginning of
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the surgical procedure. This is because platelets
will collect at the surgical site to initiate clotting
and healing. This will reduce the whole blood
platelet count somewhat. In addition, during sur-
gery intravenous fluid will dilute whole blood,
further reducing platelet numbers.

Once developed, PRP is stable and remains
sterile in the anticoagulated state for 8 hours.
Therefore, with longer surgeries PRP is just as
effective and sterile as it would be if used imme-
diately. However, the PRP must be separated from
the PPP soon after centrifugation because the con-
centrated platelets will slowly diffuse into the PPP
over time and would reduce the platelet count of
the PRP preparation.

SPECIFIC CLINICAL USES

In implant dentistry, the most obvious applica-
tion of PRP would be to accelerate autogenous
grafts used for site preparations, sinus lifts, os-
seointegrations, ridge augmentations, etc. (Figs. 4
and 5). To date, no positive clinical benefits have
been documented, nor can be expected, with the
use of PRP with non-vital bone substitutes. The
target of PRP remains viable osteoprogenitor cells
and stem cells. However, an enhanced bone regen-
eration can be expected when PRP is used with
mixtures of autogenous bone and bone substitutes
and with recombinant human growth factors such
as recombinant BMP.

In addition, early results are promising that
PRP placed in the preparation site of a dental im-
plant will promote and accelerate osseointegration.
This may be of specific benefit in the maxilla, in
areas of previous failures, in type IV bone, in the
osteoporotic woman, etc.

Soft tissue healing enhancement and rapid
epithelialization of skin with PRP has already
been documented. The extrapolation is apparent to
the soft tissue-healing enhancement to palatal
grafts, gingival flaps, and cosmetic dentistry soft
tissue augmentations.

Growth factors in general and PRP in par-
ticular are part of a new biotechnology with al-
ready established efficacy and future potential.
It is the responsibility of the clinician to gain a
thorough understanding of this biotechnology
and to use it correctly and wisely for the benefit
of our patients, who trust our judgment. It is
hoped that this paper served that end to some
degree.
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