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INTRODUCTION
Venous	 ulcers	 (VUs)	 represent	 70%	 of	 lower	 limb	 ulcers,	

with	a	prevalence	of	0.06	to	2%	in	the	population.1 They constitute a 
serious	public	health	problem,	which	contributes	to	burden	public	
spending	in	the	Brazilian	public	healthcare	system,	as	well	as	inter-
fering	in	the	quality	of	life	of	the	population	due	to	complications	
that	may	result	in	significant	morbidity.2 Despite the high prevalence 
and	its	importance,	it	is	often	neglected	and	approached	inappropri-
ately.3 Studies aiming at rapid healing strategies are important.

Due	to	the	difficult	healing,	VUs	need	a	correct	diagnostic	
and	therapeutic	approach.	In	this	sense,	many	products	have	been	
developed	for	healing,	such	as	the	homologous	platelet	gel	(PG),	ob-
tained	from	the	concentrated	blood	platelet,	exceeding	from	blood	
transfusion.4 This strategy aims to obtain an effective dressing by 
means	of	the	release	of	growth	factors	in	the	wound	bed,	with	the	
advantage of having low cost.

This	study	aimed	to	evaluate	the	safety	and	efficacy	of	ho-
mologous	PG	in	VU	comparing	it	with	the	hydrocolloid	dressing.

METHODS
This	is	a	pilot	study	of	a	randomized	and	prospective	clin-

ical	trial	design,	with	participants	with	VUs,	conducted	at	the	De-
partment of Dermatology of the Clinics Hospital of Botucatu Med-
ical School - Unesp between March/2010 and January/2011. It was 
approved by the Research Ethics Committee of the Botucatu Medi-
cal	School	-	Unesp	(nº	538/08).	All	participants	accepted	and	signed	
the Informed Consent Form.

The inclusion criteria were: participants aged >18 years 
with	VU,	 presence	 of	 good	 granulation	 tissue,	 defined	 as	 having	
a bright red color. Exclusion criteria were: presence of associated 
peripheral	 arterial	 disease,	 characterized	when	 the	 ankle-brachial	
index	was	lower	than	0.9,	history	of	osteomyelitis	and	presence	of	
critical	colonization/	infection	in	the	wound	bed.

Randomization	was	generated	using	Microsoft	Excel	and,	sub-
sequently,	matched	envelopes	were	made,	identified	numerically	and	
opened	in	sequential	order	at	the	time	of	inclusion	of	the	patient.	VUs	
were	randomized	and	divided	into	groups	using	platelet	gel	(PG)	and	
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hydrocolloid	dressing	(HC).	Patients	from	both	groups	received	guid-
ance for daily use of compressive elastic band (Surepress®).

Participants	were	followed	up	for	90	days,	with	monthly	as-
sessments (D0,	D30,	D60,	D90),	conduction	of	clinical	consultations	and	
measurement	of	evolution	of	 the	ulcer	area	 through	standardized	
digital photography.5

Photographs were made with Sony Cyber-shot digital 
cameraTM 	 7.2	megapixels,	at	a	fixed	distance	of	approximately	15	
cm	from	the	injured	area.	Lesions	were	identified	with	a	label	(1.2	
x	 2.6	 cm),	which	 served	 as	 reference	 point	 in	 centimeters	 for	 the	
edge border design and area calculation. Measurement was per-
formed	 using	 the	 freely	 available	 Image	 J	 software,	 available	 at:	 
http://rsbweb.nih.gov/ij/	(Figure	1).	

Vascularization	was	 evaluated	 by	 anatomopathological	 ex-
amination at D0 and D90 for completely or exulcerated unhealed ul-
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cers,	with	a	4	mm	dermatological	punch	at	the	margin	of	the	lesion.	
For	 histological	 analysis,	 hematoxylin-eosin	 (HE)	 staining	 and	 im-
munohistochemistry	(IHC)	were	conducted.	Anti-CD34	monoclonal	
antibody	diluted	1:	150	(QBEnd	10)	was	used	as	the	primary	antibody	
for	IHC	reactions.	Sections	were	washed	in	PBS,	incubated	for	30	min-
utes	with	biotinylated	secondary	antibody,	 followed	by	30	minutes	
of	incubation	with	streptavidin	peroxidase	complex	(LSAB,	DAKO,	
Carpinteria,	CA,	USA).	Labeling	was	performed	by	 incubating	 the	
slides	with	3.3’-diaminobenzidine	(DAB)	and	stained	with	hematoxy-
lin.	For	CD34	immunostaining	analysis,	a	comparison	of	the	variation	
of	the	IHC	scores	by	the	chi-square	test	of	the	trend	from	the	boot-
strap	simulation	was	performed	from	10,000	simulations.

Dressing	of	both	groups	included	cleaning	with	saline	0.9%,	
heated	 in	 jet	 application	of	 the	 covering	according	 to	 randomiza-
tion,	secondary	dressing	and	elastic	compression	band	(Surepress®).	

FIgure 1: 
Sequence	of	application	of	
platelet gel

FIgure 2: 
Morphology of vessels (A, B 
and C - general characteristic 
of	lesions	in	D0).	A: vascular 
proliferation,	 ++	 /	 ++++	 in-
tensity in the papillary der-
mis,	arrangement	 tending	 to	
non-cohesive (Hematoxylin 
&	 eosin	 X200);	 B:	 Marking	
by	 CD34,	 evidencing	 vessel	
in the papillary dermis (IHC 
X200);	 C:	 Vessels	 in	 detail	
with	irregular	lights,	tending	
to	 be	 disposed	 at	 90º	 in	 the	
epidermis,	 with	 few	 endo-
thelial	 cells	 (Hematoxylin	 &	
eosin	 X400);	 D, E, F: vessel 
morphology of lesions of the 
group treated with HC in D90 
(Hematoxylin	 &	 eosin	 X200,	
IHC	 X200	 and	 Hematoxylin	
&	 eosin	 X400);	 G, H and I: 
vessel morphology of lesions 
of the group treated with PG 
in	D90	(Hematoxylin	&	eosin	
X200,	 IHC	 X200	 and	 Hema-
toxylin	&	eosin	X400)
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The secondary dressing was changed daily at home and the primary 
dressing of both groups was changed every four days at home or at 
a	Basic	Health	Unit.	For	use	of	 the	hydrocolloid	dressing,	10	x	10	
cm plates of the brands Coloplast®,	Curatec® and Casex®	were	used,	
according to availability on the Service.

PG was produced from a pool of the concentrated blood 
platelet	group,	validated	as	an	intravenous	blood	product,	in	com-
pliance	with	all	legal	requirements	of	the	National	Health	Surveil-
lance	Agency	(ANVISA).	The	blood	components	were	surplus	of	the	
transfusion	practice,	 being	obtained	by	voluntary	blood	donation	
from	the	Hemotherapy	service,	and,	therefore,	presenting	serologi-
cal and microbiological control.

PG	has	 a	 laminar	 shape,	 that	 is,	 it	 has	 the	 appearance	 of	
a	membrane	and	a	gelatinous	consistency,	which	 is	 formed	when	
thrombin and calcium gluconate are added to the platelet rich plas-
ma	(PRP)	under	sterile	conditions	supplemented	with	the	antioxi-
dants	agents	(Figure	2).	It	was	handled	in	a	Laminar	Flow	Cabinet	
and then stored at 4°C in Petri dishes.

The evaluated endpoints were: safety of the use of the prod-
ucts	 through	possible	 local	adverse	events,	 such	as	pain	 (through	
the	 Numerical	 Visual	 Scale),	 contact	 dermatitis,	 critical	 coloniza-
tion/ infection and increased ulceration. Percentage of reduction of 
the ulcerated area (calculated from the initial area subtracted from 
the	final	area	and	divided	by	the	initial	area),	angiogenesis	and	char-
acteristics	of	each	dressing	(patient	compliance,	dressing	changing	
time,	ease	of	manipulation	in	both	application	and	removal	of	the	
dressing,	appearance	of	lesion	and	exudate	edges,	and	wrapping).

Categorical variables were represented by their percentage 
proportions and compared between the groups by Fisher’s exact 
test	or	trend	chi-square	with	exact	probability.

Continuous variables were represented by their means and 
standard	deviations	or	medians	and	quartiles	(p25-p75),	if	normal-
ity	was	not	identified	by	the	Shapiro-Wilk	test.	Groups	were	com-
pared	by	Student’s	t-test	or	Mann-Whitney,	if	indicated.

Longitudinal variables were evaluated according to the 
intention to treat population. Groups were compared through a 
generalized	linear	model	of	mixed	effects,	with	unstructured	cova-
riance	structure,	gamma	probability	distribution	(identity)	and	ro-
bust analysis. Experimental unit of analysis used was the ulcerated 
area in cm2.

Data	were	analyzed	 in	 IBM	SPSS	22.0	 software.	Statistical	
significance	was	determined	at	5%.

RESULTS
Sixteen	participants	were	included,	with	a	total	of	21	VUs:	

9	ulcers	were	randomized	to	the	PG	group	and	12	to	the	HC	group.	
Demographic and clinical characteristics of patients and character-
istics of lesions are presented in table 1.

In	 the	 studied	 population,	 women	 (63%)	 predominated,	
with	a	mean	age	of	62.3	years,	with	systemic	arterial	hypertension	
being	the	most	frequent	comorbidity	(50%).	The	history	of	ulcer	re-
currence	was	76%.

Lesions	 had	 a	median	 of	 24	months	 of	 active	 ulcer	 time,	
predominantly	on	the	lateral	side	(62%)	and	thicker	margins	(62%).	
Lower	limb	edema	was	the	most	frequent	perilesional	characteristic	

(63%).	The	groups	did	not	differ	in	the	initial	size	of	the	ulcers	(p	=	
0.13),	nor	their	duration	(p	=	0.81).

It should be noted the homogeneity in clinical and demo-
graphic	 parameters	 (except	 age),	 the	 reduction	 of	 areas	 in	 both	
groups,	 the	absence	of	effects	due	 to	 treatments	and	 the	 low	per-
centage	of	adverse	events	at	follow-up	(Table	2).

There were no ulcers at the time evaluated that presented 
complete healing.

Individual	 measurements	 of	 VU	 area	 at	 each	 visit	 are	
shown	in	graph	1.	Both	treatments	promoted	a	significant	reduction	
(p<0.01)	in	the	areas	of	the	ulcers	in	90	days	(mean	69%)	and	there	
was	a	significant	difference	between	the	groups	regarding	progres-
sive	reduction	of	ulcer	areas	favoring	HC	(70%	vs.	64%,	p<0.01).

When	 adjusted	 for	 age,	 varicose	 veins	 and	 recurrence	 of	
ulcers,	variables	in	which	the	groups	were	different	at	p<0.20,	the	
statistical	difference	between	the	groups	(p	<0.01)	was	maintained,	
favoring treatment with HC.

Regarding	 neovascularization,	 biopsies	 of	 9	 participants	
were	analyzed,	totaling	10	VUs,	7	of	the	HC	group	and	3	of	the	PG	
group,	who	remained	in	the	study	until	D90	 (Figure	2).	There	was	
no difference between the groups in the evaluation of the scores be-
tween D0 and D90	(p	=	0.67).

Observed characteristics of both dressings were described 
in chart 1.

DISCUSSION
This	pilot	study,	although	with	a	small	number	of	patients,	

was	randomized,	with	a	control	group	and	obeying	the	methodology	
of	clinical	trials	to	evaluate	the	efficacy	and	safety	of	VU	treatment.

PG	showed	to	be	an	alternative	in	the	treatment	of	VUs.	Al-
though the area reduction percentage of the PG group was lower 
than	 that	 of	 the	HC	group,	PG	also	presented	 a	good	percentage	
of	area	reduction,	approximately	64%,	which	has	been	reported	in	
other	studies	in	the	treatment	of	VUs.	A	study	by	Scotton	et al. 6 with 
137	VUs	verified	an	area	reduction	of	50%	or	more	using	different	
dressings associated with the use of elastic compression.

HC	group	presented	an	area	reduction	of	70%.	In	a	system-
atic	review	of	42	studies	of	VU	treatment,	no	statistically	significant	
difference was found in relation to ulcer healing regardless of the 
dressing	used,	and	the	use	of	the	hydrocolloid	associated	with	elas-
tic	 compression	 was	 not	 beneficial	 when	 compared	 with	 simple	
dressing with low adherence.7

On	the	use	of	homologous	PG,	there	are	few	studies	on	ve-
nous	ulcers.	Bernuzzi	et al. 8,	using	autologous	and	homologous	PG	
in	ulcers	of	different	etiologies,	verified	area	reduction	of	>50%	in	
the	period	of	96	days.	Frykberg	et al. 9,	using	autologous	platelet-rich	
plasma	in	ulcers	of	different	etiologies,	found	improvement	in	97%	
of	the	lesions,	with	a	mean	area	reduction	of	39.5%.	In	another	sim-
ilar	study,	with	the	use	of	autologous	platelet-rich	plasma,	the	area	
reduction	found	was	47.5%	in	86.3%	of	lesions. 10

The healing effects of PG can be attributed to the release of 
innumerable	growth	factors	after	platelet	activation,	which	suggests	
that the therapy is similar to natural healing by the application of 
multiple growth factors in a biological way.11	A	variety	of	growth	
factors have been reported as participant in the tissue repair pro-
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cess,	including	EGF,	PDGF,	FGF,	TGF-β1 and IGF-1. 12

Choosing	to	use	the	homologous	PG	is	due	to	its	low	cost,	
since	it	uses	surplus	platelet	of	blood	transfusion,	and	also	due	to	
the comfort to the patient. Shan et al. 11 reported that the preparation 
and	storage	of	autologous	PG	limit	its	clinical	use,	because	in	addi-
tion	to	being	uncomfortable	to	the	patient,	for	each	application	it	is	
necessary	a	new	blood	collection,	which	stimulates	the	homologous	
PG proposal.

Demographic and clinical characteristics were homogeneous 
between	the	groups,	except	for	age,	and	agreed	with	those	reported	in	
previous	studies,	such	as	women	predominance,	age	around	60	years	
and	hypertension	as	the	more	frequent	comorbidity. 13

Lesion	and	perilesional	characteristics,	as	well	as	the	history	
of	ulcer	recurrence,	are	those	commonly	found	in	patients	with	VUs.	
In	general,	VUs	have	an	irregular	shape,	with	well-defined	borders,	
which	can	become	deep	with	yellowish	exudate,	and	present	ecze-
ma,	 ocher	 dermatitis	 and	 perilesional	 lipodermosclerosis.3 Preva-
lence	of	recurrence	was	76%;	a	study	conducted	by Finlayson et al. 14 

found	78%	of	VU	recurrence	in	patients	followed	up	for	three	years,	
having	as	risk	factors	history	of	deep	vein	thrombosis,	multiple	an-
terior leg ulcers and a longer duration of anterior ulcer.

It	was	observed	that	PG	presented	adverse	events,	such	as	
critical	colonization	and	increased	area,	but	without	statistical	dif-
ference in relation to HC group. This is probably due to the fact that 

Table 1: Demographic and clinical characteristics of PG and HC participants and lesion characteristics

Variables PG (n=9)* HC (n=12)* p-value Total

														Sex	–	N	(%) 0.67

Women 5	(56) 8	(67) 10	(63)**

Men 4	(44) 4	(33) 6	(37)

Age (year) – mean (dp) 55	(18) 70	(8) 0.04 62.3	(15.6)**

	 Color	–	N	(%) 0.93

White 6	(67) 9	(75) 11	(69)**

Brown 2	(22) 2	(17) 3	(19)

Black 1	(11) 1	(8) 2	(12)

BMI – N (%) 0.78

18-25 3	(33) 3	(25) 5	(31)**

25-30 2	(22) 7	(58) 7	(44)

30-40 4	(45) 2	(17) 4	(25)

SAH	–	N	(%) 5	(56) 6	(50) 0.99 8	(50)**

DM	–	N	(%) 4	(44) 2	(17) 0.33 5	(31)**

Recurrence	–	N	(%) 5	(56) 11	(92) 0.12 16	(76)*

Ulcer	time	(months)–	median	(p25-p75) 24	(8-72) 21	(8-114) 0.81 24	(8-108)*

Pain* – N (%) 0.15

Mild	(1-3) 6	(67) 4	(33) 10	(48)*

Moderate	(4-6) 3	(33) 7	(59) 10	(48)

Severe	(7-9) 0	(-) 1	(8) 1	(4)

Location – N (%) 0.99

Medial 2	(22) 3	(25) 5	(24)*

Lateral 6	(67) 7	(58) 13	(62)

Anterior/Posterior 0	(-) 1	(8) 1	(4)

Back	of	the	foot 1	(11) 1	(8) 2	(10)

Margin Feature – N (%) 0.20

Fine 5	(56) 3	(25) 8	(38)*

Thick 4	(44) 9	(75) 13	(62)

LM	Edema	–	N	(%) 7	(78) 6	(50) 0.37 10	(63)**

Lipodermatosclerosis	–	N	(%) 4	(44) 9	(75) 0.20 9	(56)**

LM	varicoses	–	N	(%) 3	(33) 9	(75) 0.09 8	(50)**

* Data on 21 VUs; ** Data regarding the 16 patients; PG – Platelet gel; HC - Hydrocolloid; BMI: Body Mass Index; SAH: Systemic Arterial Hypertension; DM: Diabetes Mellitus.
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PG contains a large amount of proteins and tissue growth factors 
that	 also	become	excellent	means	of	 culturing	bacteria	 and,	 in	 its	
preparation,	there	is	no	incorporation	of	antibacterial	agents.	Other	

Table 2: Evolution of ulcer areas and local adverse events during follow-up of PG and HC participants

Variables PG (n=9)* HC (n=12)* p-value Total

Ulcer area (cm2)	–	median	(p25-p75)

 D0 7.4	(5.5-10.3) 16.1	(6.2-47.9) <0.01 10.3	(5.8-18.0)

 D90 2.7	(1.5-3.7) 4.9	(2.3-21.3) 3.2	(1.5-21.3)

Adverse	event	–	N	(%)

	 Critical	colonization 4	(44) 2	(17) 0.33 6	(29)

 Increased area 3	(33) 1	(8) 0.27 4	(19)

PG - Platelet gel; HC - Hydrocolloid.

HC-Hydrocolloid; PG - Platelet gel

p	(model)	<0.01;	Akaike	Information	criteria	=	691.80;
p	(time)	<0.01;	p	(group)	=	0.60;	p	(time*group)	<0.01.

graph 3: Ulcer is (Log2),	at	each	visit,	for	each	group

characteristics observed in relation to the use of dressings were the 
difficulties	of	handling	PG,	which	evidences	the	need	for	improve-
ments	of	the	product	to	facilitate	its	use,	as	well	as	the	addition	of	
antimicrobial agents to its formula to avoid bacterial proliferation 
and,	thus,	improve	the	healing	rates	that	can	be	obtained	with	this	
product.

Our	study	has	limitations:	it	is	unicentric,	with	a	small	number	
of	patients,	which	made	impossible	a	more	precise	evaluation	of	PG.

CONCLUSION
Homologous platelet gel associated with compressive treat-

ment showed favorable results for its indication in the treatment of 
venous	ulcers,	being	safe	due	 to	 the	occurrence	of	 few	mild	 local	
adverse events and the absence of serious adverse events. Clinical 
trials with a larger number of patients and allowing the explora-
tion of subgroups should substantiate the proper indication of this 
treatment. q

charT 1: Clinical characteristics observed in HC and PG groups 

Observation 

criteria
HC PG

Patient compliance
Easier	to	be	known	in	different	UBS	

and easy to self-apply.
Predicted	resistance	for	new	products	and	difficulty	of	self-

application.

Changing time  4 days 4 days

Ease of handling 
(application and 
removal)	

Higher.	The	removal	is	easy,	
however	it	requires	a	discreet	

traction.

Lower.	More	fragile	and	slippery	in	application,	however	the	
removal	done	is	only	of	the	gauze,	because	the	dressing	is	totally	

absorbed.

Appearance	of	
ulcer

Margins Causes maceration In good conditions

Exudate
With	sui	generis	odor,	unpleasant,	

referred by the patient.
The exudate of the primary dressing gets a reddish-brown 

appearance,	with	a	discreet	odor	not	mentioned	by	the	patient.

Storage Room temperature Refrigerator	4ºC
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