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ontransfusion therapeutic use of
autologous blood components
has been steadily increasing in
the past several years and has been used
for several applications with successful
clinical outcomes.!? The first blood com-

ponent used was fibrin glue, which proved .

successful as a topical hemostat, adhesive,
and reparative agent, primarily in oral and
maxillofacial surgery.™

A further improvement in reconstruc-
tive bone surgery recently was achieved
with the topical use of autologous con-
centrated and activated platelets as a
gel.6'7 Platelet gel, rich in growth factors
released from platelet alpha granules
(platelet-derived growth factor, trans-
forming growth factor B, and insulin-
like growth factor), is a powerful agent
that stimulates duplication, activation
and growth of mesenchymal cells (main-
ly osteoblasts, fibroblasts, and endothe-
lial cells) and, finally, tissue regenera-
tion,®
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This study reports the use of platelet
gel in 19 patients who underwent 22
reconstructive bone surgical procedures.

MATERIALS AND METHODS

Between October 2001 and July 2003,
19 patients (8 males and 11 females)
underwent 22 reconstructive bone surgi-
cal procedures with the use of platelet
gel. Median patient age was 36.3 years
(range: 15-69 years).

Indications for surgery are listed in
Table 1. In all cases, the procedures were
necessary as reconstruction surgery or as
treatment for impaired fracture repair.

Platelet gel was used in association
with hydroxyapatite. To obtain the
platelet gel, one unit of whole blood (450
mL) was drawn from the patient the day
before the operation.

The blood was centrifuged at 2630 rpm
for 4 minutes to separate platelet-rich plas-
ma from erythrocytes, which were rein-
fused into the patients. The platelet-rich
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plasma was then centrifuged at 3870 rpm
for 6 minutes to obtain platelet concentrate
and platelet-poor plasma.

The platelet concentrate was stored at
22°C, whereas the platelet-poor plasma
was frozen at —80°C and then thawed
slowly at +4°C overnight. The super-
natant plasma was removed, and the cry-
oprecipitate was frozen again at -80°C
within 1 hour,

The next day, in the operating room, the
platelet concentrate and the thawed cryo-
precipitate were placed in two sterile cups
in the surgical field, and 10 mL of platelet
concentrate, 4 mL of cryoprecipitate, 2 mL
of 10% calcium chloride, 2 mL of batrox-
obin and 2 mL of air were aspirated in suc-
cession into a syringe and rocked. The con-
tents were then expelled into a sterile cup
and mixed with hydroxyapatite, thus creat-
ing an insoluble autologous platelet gel
that was applied as needed.

RESULTS
Data regarding platelet concentrate and
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TABLE 1

Indication No. Procedures

Osteomyelitis

Femur 1
Tibia ' 2
Fibrous dysplasia
Tibla 7" 1y 1
Fraclure '
Tibia = -5
Femur : : 1
Pseudoarthrosis
Tibia. L2
Ulna .~ 17
... Total hip arthroplasty with 3.

i acetabular' reconstructlon for

‘Revision of hip prosthesis ~

cryoprecipitate  volumes; precollection
platelet, leukocyte, and fibrinogen levels;
platelet and leukocyte counts of the platelet
concentrate; and fibrinogen levels of the
cryoprecipitate are listed in Table 2. The
mean platelet concentration in the platelet
concentrate was 3.4X10%pL with a
platelet recovery of 90.9%.

To assess the osteoinductive effect of
the platelet gel, radiographic and clinical
examinations were performed every 3
months. After a median follow-up of 12.9
months (range: 9-16 months), radiographs
showed improved osteoblastic reaction
and reconstruction of physiologic bone
structure in all patients. In particular, pro-
gressive incorporation of hydroxyapatite
into the surrounding bone was observed,
as documented by the progressive disso-
lution in its granular weave and the grad-
ual decrease in radio-opacity, which
became similar to that of the surrounding
bone (Figures 1-3).

The clinical results were good, with no
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TABLE2 ,
~ Characteristics of the Platelet Gel

Characteristics Mean SD Range
“Platelet concentrate volume (mL) 29.1 7.9 22-50
Cryoprecipitate volume (mL) 223 4.0 18-32
Patient precollection values ,

Platelet count (X10%/ul) 244.8 56.9 154:339

Leukocyte count (X'10%L) ‘ 72 1.7 47-9.7

Fibrinogen level (mg/dL) 354.6 . 123.4 - 235-572
 Platelét concentrate T AR E A e ~
 Plateletcount (x10%ul) . 34 12 1560
- Leukocyte count(><105/p,L) B e e B e e 20600
 Cryoprecipitate. : : e T po L

o ‘xb‘rlnogen levels (mg/dL 647.8 215.9 S 259-,1080

Figure 1: Radiographs of the lsft tibia in a 25-year-old patient who underwent bilateral tibial lengthening
with an external fixator. At the end of the lengthening, given the inadequate distractional osteogenesis,
platelet gel and hydroxyapatite were inserted (A) while maintaining the fixator in situ (B). Six months
postoperatively, reconstruction of the lengthened bone, initial cortical formation of the graft, and
disappearance of the granular weave of the hydroxyapatite were evident (C).

Figure 2: Radiographs of a 28-year-oid woman who underwent a left total hip replacement because of
severe congenital femoral deformation. Twelve months postoperatively, there was an aseptic mobilization
of the prosthesis, with periprosthetic reabsorption of the acetabulum and interruption of the quadrilateral
lamina (A). A new, uncemented acetabular cup was positioned and fixed with screws, with platelet gel and
hydroxyapatite graft at its base. Three (B) and nine (C) months postoperatively, reconstruction of the base
of the cup and excellent osteointegration were svident.
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Figure 3: Radiographs of a 49-year-old patient
with a compound double fracture of the tibia with
loss of bone who was treated urgently with an
external fixator and then with intramedullary
nailing 1 month later. Given the persistent lack of
bone and delayed consolidation in the distal
fracture (A), platelet gel and hydroxyapatite were
inserted into the site (B). The radiograph obtained
after 8 months (C) and the comparison image (D)
showed filling of the lost substance, the lack of
areas of resorption, disappearance of the granular
weave, and osteointegration.

peri- or postoperative surgical complica-
tions and complete osteointegration of the
graft. By their 3-month follow-up exami-
nation, 17 of 17 patients who underwent
20 lower limb procedures were walking
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# This is the first study reported in-the literature on the use of platelet gel in recon-
structive bone surgery.

# This study documents the efficacy of platelet gel in stimulating bone regeneration
following reconstructive surgery. '

auntonomously and had recovered full load
bearing on the operated limb. In & of 8
cases, an external fixator had been
removed. None of the patients reported
experiencing pain.

DISCUSSION

Although this study, the first reported
in the literature on this topic, describes a
small series of patients, the results
demonstrate the efficacy of platelet gel
derived from platelet-rich plasma and
cryoprecipitate in stimulating bone
regeneration following reconstructive
surgery. In the future, blood bankers will
be asked increasingly frequently for this
product. In fact, it is easy to foresee the
routine use of platelet gel, in combination
with biomaterials (eg, hydroxyapatite) or
with bone from a tissue bank, in such
surgical procedures during the next few
years.

However, long-term follow-up trials
on larger populations of patients undergo-
ing reconstructive bone surgery, including
histologic proof of the osteoinductive
properties of platelet gel, are needed to
confirm the safety and efficacy of such a
method. @
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