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Abstract: Background and aims: The goal of this study was to evaluate the efficacy of platelet dressing in the treat-
ment of burn wounds and compare its results with silver sulfadiazine dressing. Material and methods: Between 21 
march 2011 to 21 September, 50 patients with burn injuries were selected by a randomized double-blind controlled 
trial. In order to eliminate the biological and personal variables among the various treated burn wounds, in the same 
patient, distal or proximal, lateral or medial part of burn wound were selected for dressing with platelet or silver 
sulfadiazine. All patients were designated for homologous component use. The dressing was repeated every day 
up to complete healing. Results: The results indicated that treatment with platelet enhanced epithelialization and 
accelerate epithelialization and granulation tissue formation. Platelet dressing to be most significant in this respect 
compared with silver sulfadiazine dressing. Conclusion: It is concluded that topical application of platelet enhanced 
the wound healing process in burn patients. 
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Introduction

Humans, unlike (for instance) salamanders, 
lack the ability to regenerate specialized struc-
tures; instead, they heal by forming a scar that 
lacks the complex and important skin struc-
tures seen in unwounded skin [1].

The treatment and healing of wounds are some 
of the oldest subjects discussed in the medical 
literature. The same events, in the same order, 
occur in every healing process regardless of 
the tissue type or the inciting injury. Knowledge 
of the steps involved allows physicians to 
manipulate wounds to achieve optimal results 
in a short period. With recent basic science dis-
coveries of the 1980s and 1990s, physicians 
can now manipulate the wound with cellular 
and molecular biology techniques and thus 
improve outcomes. Even with recent advances, 
the exact mechanisms underlying wound heal-
ing are not completely understood. Normal 
wound healing follows a predictable pattern 
that can be divide into over-lapping phases 
defined by the cellular populations and bio-
chemical activities: 1: hemostasis and inflam-

mation; 2: proliferation, and 3: maturation and 
remodeling. This sequence of events in fluid 
and overlapping, and in most circumstances 
spans the time from injury to resolution of acute 
wounds. All wounds needs to progress through 
this series of cellular and biological events that 
characterizes the phases of healing in order to 
successfully re-establish tissue injury. The 
wounds that the burn team deals, will do not 
follow the simplified healing of an incision. With 
large wounds as burns, all three phases tend to 
blend together.

Studies on the restoration of tissue integrity 
have shown the role of the platelets in the 
wound healing process: during coagulation and 
the inflammation phase, the formation of a 
blood clot induces adhesion, aggregation and 
degranulation of circulating platelets. Platelet 
x-granules release numerous GF: platelet 
derived growth factor (PDGF) [2], transforming 
growth factor beta (TGF-B) [3], epidermal 
growth factor (EGF) [4], insulin -like growth fac-
tor-1 e 2 (IGF 1-2) [5], and vascular endothelial 
growth factor (VEGF) [6]. These factors play an 
important role in the tissue remodeling phase 
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(re-epithelialization and neovascularization) by 
mesenchymal cell recruitment and extra-cellu-
lar matrix synthesis [7, 8].

Platelet derived growth factor (PDGF) stimulate 
collagen and proteoglycans synthesis. PDGF 
exists as three isomers: PDGF-AA, PDGF-AB, 
AND PDGF-BB; PDGF-BB is currently the only 
growth factor licensed for topical use by the US 
Food and Drug Administration and is the most 
studied clinically. The efficacy of recombinant 
PDGF-BB (becaplermin gel) in diabetic foot 
ulcers has been proven in a number of random-
ized trials [9, 10]. In a meta-analysis of 4 ran-
domized controlled trials, patients with a medi-
an ulcer area of 1.5 cm2 treated with 
becaplermin gel at a concentration of 100 
µg/g, achieved a 39% higher healing rate when 
compared to placebo gel [11]. Topical applica-
tion of recombinant PDGF improves wound 
healing-breaking strength and healing time in 
both human and murine of acute wounding. 
Administration of PDGF-BB improved wound 
closure in chronic and diabetic nonhealing 
ulcers in both humans and rodents but did not 
have the same effect in steroid- treated 
animals.

Most of cytokines and growth factors have the 
potential to improve wound healing through 
several mechanisms [1, 7, 8, 12]: 1. They have 
chemotactic activities that attract inflammato-
ry cells, fibroblasts and keratinocytes into the 
wound; 2. They act as mitogens to stimulate 
cellular proliferation; 3. Cytokines and growth 
factors can stimulate angiogenesis, the in 
growth of new blood vessels into the wound; 4. 
They have a profound effect on the production 
and degradation of the extracellular matrix; 5. 
They influence the synthesis of other cytokines 
and growth factors by neighboring cells.

TGF-1 isolated from blood platelets has major 
effect on tissues of mesenchymal origin. It has 
been shown to induce wound repair following 
application in rats and in humans. Addition of 
TGF-3 prior to experimentally induced excision 
wounds enhanced wound repair [12]. Growth 
factors are good candidates for the treatment 
of wound healing because they are naturally 
produced by the cells and enhance tissue 
repair. Clinical studies have shown that FGF 
applied to chronic and diabetic ulcers signifi-
cantly enhanced their repair [13].

The use of cytokines to enhance wound healing 
is crucial in cases of burns, chronic pressure 
wounds, diabetic wounds, and chronic ulcers. 
The possibility of enhancing wound healing by 
cytokines is beneficial in long-term hospitaliza-
tion, in the elderly, in accident wounds, and 
burns sustained on the battle field [13-15].

The purpose of the present research was to 
study possible ways of enhancing burn wound 
injury repaired by using platelet dressing and to 
compare with the effect of silver-sulfadiazine 
dressing.

Materials and methods

A randomized double-blind controlled trial was 
used to study the efficacy platelet dressing in 
promoting healing of burn wounds. Between 21 
March 2011 and 21 September 2011, 50 
patients from our burn center were screened. 
Predetermined criteria used for patient selec-
tion were grade II and III burn wounds.

In order to eliminate the biological and person-
al variables among the various treated burn 
wounds, in the same burn patient, distal or 
proximal, lateral or medial part of burn wound 
were selected for dressing with platelet or silver 
sulfadiazine. The burned area uniform in each 
patient for dressing with platelet or silver sulfa-
diazine (e.g. grade II or III in all area studied in 
each patient). Patients in two groups were 
matched by age, sex, TBSA%, and depth of 
burns. Patients are excluded if there is uncon-
trolled infection or cellulitis at the site of target 
ulcer or if there is vascular insufficiency in the 
wound area. Inclusion criteria are: grade II or III 
burns with TBSA%<20%. The study protocol 
and consent form were approved by the ethics 
committee of the Tabriz University Medical 
Sciences and the Sina hospital. The blood bank 
department of our hospital prepared the plate-
let concentrate, and both patients and physi-
cians were blind to the type and location of 
dressing. All patients had been recommended 
which did not tell anything about dressing for 
blind visiting physicians. The dressing is 
removed by nursing and the wound cleaned 
thoroughly before the physician making the 
assessment is allowed to look the wound. All 
patients are designated for homologous com-
ponent use. The traceability and suitability of 
the hemocomponents is assured according to 
the hemovigilance criteria: ABO compatibility, 
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Rh compatibility, donor/patient cross match, 
and biological qualification.

Informed written consent from the patient is 
always acquired. Platelet is applied to the burn 
bed and then covered by an occlusive dressing. 
Antiseptics did not used with the platelet dress-
ing and platelet dressing area was cleaned with 
normal saline. The dressing was repeated every 
day up to complete healing. Photo-
documentation of the target ulcer is performed 
at recruitment time and also periodically during 
the therapeutic period. The response to topical 
hemotherapy with platelet concentrate is evalu-
ated according to the following criteria: wound 
area re-epithelialization, granulation tissue for-
mation. All wounds were cultured at first day 
and 5th day of admission in all patients. After 
granulation tissue formations, wounds were 
grafted in deep second and third degree burns.

Results

A total of 50 patients were screened between 
21 March2006 and 21 September 2006. The 
end of point of treatment was defined as com-

plete re-epithelialization or granulation of the 
burn wound. The base line profile of the two 
wound group was similar in regard to wound 
size and burn grade (Table 2). 45 of patients 
(90%) in the platelet group achieved complete 
healing, which is a significantly higher value 
than those obtained for the silver sulfadiazine 
group [19 patients (38%), (P<0.0001)]. Patients 
in the platelet group also healed more quickly 
than those in the silver sulfadiazine group 
(Figures 1-4 and Table 1). The mean time to 
complete healing in the platelet group was 9.5-
/+4.6days versus 12.2+/-5.4 in the silver sulfa-
diazine group (P<0.0001). Healing rates were 
90% and 86% for the silver sulfadiazine group 
and platelet group, respectively. There was sig-
nificant difference in healing time between the 
plate and silver sulfadiazine groups (Table 1, 
P<0.0001).

The mean follow-up time was 16 week (range; 
12-18). The fact that all of the burn wounds 
from the platelet group healed with a mean 
healing time of 9.5 days supports the efficacy 
of platelet in enhancing burn wound healing. No 
adverse effects have been occurred so far. 

Table 1. Days until reepithelialization and granulation of burn wounds in platelet and silver sulfadia-
zine dressing

P ValueS.T DeviationMean 
(days)

Maximum  
(days)

Minimum  
(days)

Number of  
patients  
(wounds)

0.00011.95.710345Date of first epithelial tissue oc-
cur (platelet)

<0.00012.47.415343Date of first epithelial tissue oc-
cur (silver sulfadiazine)

<0.00014.69.522445Date of epithelialization complet-
ed (platelet)

<0.00015.412.226543Date of epithelialization complet-
ed (silver sulfadiazine)

<0.0074.39.81655Date of granulation tissue com-
pleted (platelet)

<0.0073.911.71877Date of granulation tissue com-
pleted (silver sulfadiazine)

Table 2. Demographic data of patients
Demographic data Platelet group Silver sulfadiazine group
Mean age 27.4 (range; 2-56) 27.4 (range 2-56)
mean TBSA% 14.5 (range 10-19) 14.5 (10-19)
Depth of burns 45 grade II, 5 grade III 43 grade II, 7 grade III
Blood culture Negative Negative 
Wound culture Mixed: 4, cocci: 27, bacilli: 10 Mixed: 3, cocci: 24, bacilli: 7
Mortality None None 
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Patients’ compliance was optimum and all the 
patients agreed that the pain decreased during 
platelet dressing.

Discussion

Major burn is a particularly severe form of trau-
ma characterized by a hypermetabolic state. 
This vulnerable state compromises the immune 
system and attenuates wound healing. 
Moreover, it causes tissue damage by mem-
brane destabilization and energy depletion at 
the cellular level, resulting in tissue necrosis 
[16, 17]. A logical therapeutic approach to pro-
mote recovery after burn would therefore, be to 
block the immediate triggering of the inflamma-
tory cascades that result in prolonged meta-
bolic imbalances. A second component of the 

therapy would be to enhance wound healing, 
several molecular elements of which are regu-
lated in part by components of the inflammato-
ry cascade [16]. The prospects that the effect 
of ‘‘positive’’ growth hormones and cytokines 
may be enhanced and that of ‘‘negative’’ fac-
tors suppressed through molecular or genetic 
manipulation open new therapeutic venues 
[16]. Findings suggest that an endogenous 
growth factor mediated pathway during wound 
repair may be amenable to exogenous manipu-
lation [16, 17]. As promising as it may be, 
research into this domain has yet to overcome 
numerous obstacles the least of which is still 
our incomplete understanding of the intricate 
mechanisms involved. Local application of 
cytokines as proteins has been shown to be 

Figure 1. Morphologic evaluation of paired grade II 
burn wounds treated with platelet or silver sulfadia-
zine dressing on 4th days after burn injury; A: silver 
sulfadiazine, B: platelet.

Figure 2. Morphologic evaluation of paired grade II 
burn wounds treated with platelet or silver sulfadia-
zine dressing on 6th days after burn injury; A: silver 
sulfadiazine, B: platelet.

Figure 3. Morphologic evaluation of paired grade II 
burn wounds treated with platelet or silver sulfadia-
zine dressing on 5th days after burn injury; A: silver 
sulfadiazine, B: platelet.

Figure 4. Morphologic evaluation of paired grade III 
burn wounds treated with platelet or silver sulfadia-
zine dressing on 7th days after burn injury; A: silver 
sulfadiazine, B: platelet.
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ineffective and of little clinical value due to 
enzymes and proteases locally present in the 
wound and because of lack of adequate recep-
tors [16-18]. Large amounts of systemic cyto-
kines needed for the desired therapeutic 
effects may result, however, in serious side-
effects limiting their potential therapeutic utili-
ty in burn treatment [16]. Although gene thera-
py is emerging as an effective therapeutic 
approach to improve clinical outcomes after 
thermal injury [16, 17], numerous hurdles still 
need to be overcome before these new techno-
logically advanced modalities become practical 
for routine clinical usage [16]. Cytokine modu-
lation by local application of therapeutic agents 
is an extremely appealing modality. 
Interpretation of these effects and determina-
tion of the exact significance of specific cellular 
and cytokine modulation on wound healing, in 
isolation or in combination with other cells and 
cytokines, remain to be clearly made.

The main conclusion of this study is that all 
burn wounds completely healed or granulation 
tissue occurred with daily application in less 
time under the management of a multidisci-
plinary team. The difference in healing rate 
compared with that seen without the platelet 
dressing was statistically significant. The heal-
ing with platelet was accompanied by a signifi-
cant reduction in mean healing time. A Medline 
search using the key phrases ‘platelet dress-
ing’, ‘clinical study’ and ‘burn wound’ did not 
yield a randomized control study with platelet 
dressing for the management of burn wounds. 
To our knowledge, this is the first study to dem-
onstrate significant and positive effects of 
platelet in the healing of burn wounds in a ran-
domized double-blind control trial.

Progressive skin necrosis after trauma such as 
burn wounds and local trauma is a frequent 
occurrence. During this process, tissue initially 
appears to be viable, with clinical evidence of 
perfusion. This tissue eventually dies, which 
has a profound clinical significance as the ulti-
mate tissue loss in much greater than that esti-
mated at the time of initial injury. The injured 
skin directly initiates an inflammatory response 
that includes the release of neutrophil che-
moattractants [14, 15]. It is possible that dur-
ing the process of certain cytokines and growth 
factors levels are low or missing, which could 
slow down or inhibit the healing process [1, 15]. 

Our innovation will contribute to the improve-
ment of burn wound healing. We proved that 
platelet significantly reduced the total healing 
time more than the silver sulfadiazine. This was 
to be expected as we are aware of platelet role 
in the tissue remodeling phase.

In conclusion, our data support the contention 
that platelet dressing enhances burn wound 
healing and significantly reduces the healing 
time. Further study is required to define the 
optimal platelet dressing dose, the optimal fre-
quency of application, and potential interaction 
of platelet factors with other factors in promot-
ing burn wound healing.

In the light of the promising and encouraging 
results of our study, we are optimistic as 
regards the power of our innovation to contrib-
ute to the improvement and enhancement of 
burn wounds. To our best knowledge there are 
no recognized limitations to this treatment. 
However, further large-scale experiments are 
needed before clinical trials can be performed. 
In addition, more studies are needed in order to 
understand the mechanisms of this enhance-
ment of wound healing by platelet dressing. A 
great deal more needs to be discovered about 
the concentration, temporal release and recep-
tor cell population before growth therapy is to 
make a consistent impact on wound healing.

Topical agents may have profound effects on 
wound healing kinetics and should not be used 
indiscriminately without understanding the 
basic mechanisms involved. Silver sulfadiazine, 
undoubtedly is a very efficient antibacterial 
agent, however, its effect on wound healing is 
rather negative. Its use, therefore, should be 
tailored to each particular situation. It must be 
stressed also that the various available silver 
sulfadiazine preparations may not have the 
same effects on the wound bed and on the 
healing mechanisms. Other agents or base 
vehicles present in the preparation being used 
may have an effect of their own that should not 
be attributed to silver sulfadiazine as such. The 
ultimate effective topical burn therapy remains 
in the choice of a product with a superior profile 
of antimicrobial activity over cellular toxicity. 
Topical intervention should be modified as well 
as the wound status is changing opting for the 
treatment modality with optimal modulation 
potential of wound healing kinetics.
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