
Clinical impact and biomaterial evaluation
of autologous platelet gel in cardiac surgery
S Gunaydin1, K McCusker2, T Sari3, MA Onur4, A Gurpinar4, H Sevim4, P Atasoy1, C Yorgancioglu4 and Y
Zorlutuna3

1University of Kirikkale, Turkey; 2New York Medical College, New York, USA; 3Bayindir Hospital, Turkey; 4Hacettepe
University, Turkey

We compared the clinical efficacy of autologous platelet
gel (APG) and gelatine (CONT), including biomaterial
evaluation. In a prospective, randomized, controlled
trial, 64 patients undergoing complex coronary artery
bypass graft (CABG) surgery and/or aortic surgery, in
whom the surgeon was able to identify a bleeding site for
which conventional means to stop bleeding were imprac-
tical or proved unsuccessful, were enrolled. Aortic punch
biopsy from each patient was harvested in explant cell
(EC) culture media. Hemostasis success for the “oozing”
category was 89% in APG and 60% in CONT (p< 0.05).
For the “heavy bleeding” category, the success rates

were 92% in APG and 45% in CONT (p<0.01). Contact of
gelatine inhibited EC proliferation and APG increased cell
cycling and EC quantity. Phagocytic capacity (PC) was sig-
nificantly higher in the APG group (p<0.001). APG was
significantly better than CONT with respect to hemostatic
success rate, effects on wound healing and increased
resistance to infection (PC). Perfusion (2008) 00, 1–8.
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Introduction

Peri-operative bleeding leads to increased operating
room time, blood product transfusions, pulmonary
hypertension, and, potentially, to mortality. The coa-
gulopathy induced by cardiopulmonary bypass and
the multiple high pressure anastomoses created dur-
ing cardiac surgery often result in bleeding, which is
more effectively controlled with autologous platelet
gel (APG) and topical hemostatic agents than with
sutures or electrocoagulation. Several topical hemo-
static agents are available which either provide clot-
ting components (e.g. fibrin sealants and thrombin
glues) or a surface for clotting to be stimulated (e.g.
microfibrillar collagen, gelatin sponge, oxidized cel-
lulose). The main advantage of a topical sealant is its
tensile strength which helps in cessation of hemor-
rhage. Platelet-derived glues are somehow comple-
mentary, since they have a poor tensile strength,
but promote tissue regeneration due to their content
of growth factors. Also, sealants have varying degrees
of efficacy, some carrying a potential risk of infection
or allergic reaction, adhesion formation, prolonged
preparation time and considerable expense.

APG was developed in the early 1990s as a by-
product of platelet-rich plasma sequestration during
cardiac surgery. Although APG has been approved
for post-operative healing, there have been a few
studies that evaluate the hemostatic effects and bio-
material aspects of APG on open-heart surgery.1,2

We conducted a randomized, comparative, clini-
cal trial to document the efficacy and safety of two
standard clinical regimens of APG and gelatin
(CONT). We have also collected an aortic punch
biopsy from each patient enrolled in the study, har-
vested endothelial cell (EC) culture and evaluated
agents on biomaterial aspects with respect to cyto-
toxicity and foreign body reaction, effects on
wound healing, inflammatory reaction-resistance to
infection and resorption-clearance time from the
tissue.

Patients and methods

Clinical evaluation

Patients
During the period from May 2006 until November
2007, in a prospective, randomized, controlled trial
in three centers, 195 patients undergoing complex
coronary artery bypass grafting (CABG) and/or aortic
surgery were screened and, of these, 64 patients were
enrolled after standard surgical means to control
bleeding had failed. The clinical trial involving
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