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INTRODUCTION 

Wound healing is a complex process mediated by 

interacting molecular signals involving mediators and 

cellular events. Platelets play two important roles in 

wound healing– hemostasis and initiation of wound 

healing. After platelet activation and clot formation, 

growth factors are released from alpha granules located in 

thrombocyte cell membrane. Growth factors work as 

biological mediators to promote cellular activity by 

binding to specific cell surface receptors.
1,2

 

Autologous growth factors from concentrated platelet 

suspension have been used to treat chronic wounds for 

more than 20 years.
1
 However, there is still paucity of 

research to establish their effectiveness. A few studies 

with small sample sizes showed promising results with 

healing rates ranging from 37.5% to 66%.
2-4

 

Autologous platelet rich plasma [PRP] is concentration of 

platelets suspended in plasma, extracted after 

centrifuging patient’s own blood. Platelets contain 

growth factor releasing granules which stimulate tissue-
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injected at the margins and base of each ulcer. Four such sittings were administered at weekly intervals for four weeks 
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healing and collagen modulation. Growth factors like 

transforming growth factor beta, fibroblast growth 

factors, platelet derived growth factors, vitronectin, 

vasculo-endothelial growth factors help in tissue re-

modulation. This study, attempts to evaluate the role of 

platelet rich plasma in the healing process in chronic non- 

healing ulcers. 

METHODS 

This study was conducted in Byramjee Jeejeebhoy 
Government Medical College and Sassoon General 
Hospitals, Pune over a period of six months (December 
2013 to May 2014). It was an experimental pilot study 
conducted on ten patients of chronic non-healing ulcers 

with varied etiology and duration (Table 2).  

Procedure to prepare autologous platelet rich plasma 

The double spin differential centrifugation process was 
used for preparation of PRP. 

10cc of patient’s own blood was withdrawn using a 
sterile pair of gloves, a sterile scalp vein set, sterile 
needle and a sterile syringe. This blood was then 
transferred to two vacuitainers with prefilled sodium 
citrate [5 ml each]. These test tubes were centrifuged at 
800 rpm for 8 min [slow spin] followed by a heavy spin 
at 1200 rpm for 12 min after separation of the supernatant 
plasma. The entire process was performed under aseptic 
precautions using a digital centrifuge machine at room 
temperature. After the double centrifuge, a small platelet 
rich pellet was obtained at the bottom of the tube. The 
upper two thirds of the plasma was discarded and the 
lower one third was re-suspended with the pellet to 
prepare platelet rich plasma with platelet counts 3-4 folds 
of baseline This freshly prepared PRP was injected at the 

ulcer margins and ulcer base using a 30G needle. 

Each patient was administered four such sessions at 
weekly intervals and followed up for one month 
thereafter. Objective assessment of ulcer size was 
performed using centimeter scale. Digital photographs 
were recorded before and after each PRP session and 
during follow up period. 

Subject selection 

Inclusion criteria 

Inclusion criteria were males and non-pregnant females 
(above 10 years age) attending the Dermatology OPD 
with non-healing chronic ulcers showing no signs of 
healing (reduction in size, formation of granulation 
tissue, epithelization); written informed consent; wounds 

had to be free of necrosis; no previous PRP treatments. 

Exclusion criteria 

Exclusion criteria were critical thrombocytopenias (low 
platelet count); ulcers with evident clinical signs of 

infection or profuse exudation; hypofibrinogenemia, 
severe hypoproteinemia and anemia; haemodynamic 
instability; sepsis; acute and chronic infections; 
autoimmune connective tissue disorders; renal failure, 
liver failure, malignancies; anti-coagulant therapy; 
keloidal tendency; recurrent or recent herpes, seropositive 

patients; pregnancy; unwilling patients. 

Data analysis 

We analyzed our data for following outcomes: 

1. Primary outcome measure was the number of ulcers 

showing complete healing after PRP therapy. 

2. Secondary outcome measure was reduction in ulcer 

size after PRP therapy. 

Data were entered in a structured format in Microsoft 

Excel and cross-verified. 

RESULTS 

Table 1: Demographic data of patients in the study. 

 Number of patients  Percentage (%) 

Females 4 40 

Males  6  60 

Total  10  

Ten patients with chronic non-healing ulcers due to 

varied etiology were enrolled in the study, comprising 4 

(40%) females and 6 (60%) males with mean age of 36.5 

years (Table 1). Of these, 5 (50%) had non-healing 

trophic ulcers due to leprosy associated sensory-motor 

deficit while 2 patients (20%) were of venous origin. One 

(10%) patient each had trophic ulcer associated with 

spina bifida, diabetes mellitus and trauma. Mean ulcer 

duration was 9.1 months (Table 2). 

 

Figure 1: Reduction in size of ulcers at end of follow 

up period (8 weeks). 

After a follow up period of 8 weeks, 40% of ulcers had 

healed completely and remaining 60% showed reduction 

in size with signs of healing (peripheral re-epithelisation) 

at the end of 8 weeks (Figure 1-3, Table 2). 
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Table 2: Various types of ulcers with comparative ulcer size before and after PRP therapy. 

S. No Cause of ulcer 
Duration 

(Months) 

Pre- t/t ulcer size 

Week 0 (cms) 

Ulcer size 

after 8 wks (cms) 

1 Venous 16 2 0 

2 Trophic (spina bifida) 8 4 0 

3 Trophic (leprosy) 6 5 2 

4 Diabetic 12 3 1 

5 Venous 9 3.5 2 

6 Trophic (leprosy) 5 4.5 1.7 

7 Trophic (leprosy) 8 1 0 

8 Traumatic 3 3 1.5 

9 Trophic (leprosy) 14 2.7 1.2 

10 Trophic (leprosy) 10 2 0 

Total=10 Mean 9.1  3.07  0.94  

 

Mean improvement in ulcer size was 69.38%. Hence, the 

results were found to be statistically significant. 

No patient experienced any side effects due to the 

procedure. 

 
 

Figure 2: A=Trophic ulcer in patient of spina bifida; 

B=Healed ulcer after 8 weeks of platelet rich plasma 

in trophic ulcer. 

  

Figure 3: A=Venous ulcer with features of stasis; 

B=Healed ulcer after 8 weeks of platelet rich plasma. 

DISCUSSION 

Chronic wounds pose a therapeutic challenge, 
particularly in developing countries with resource 
constraints. Response to conventional therapies such as 
dressings, surgical debridement and skin grafting may be 
unsatisfactory. PRP is a potential wound healing 
treatment attributable to its constituents like fibrin and 
growth factors. We evaluated the response of non- 
healing ulcers with varied etiology to autologous platelet 
rich plasma. While 40% of chronic ulcers (two cases of 
leprosy and one each associated with venous 

insufficiency and spina bifida) healed completely, the 
average ulcer size showed a drastic reduction of 69.38% 

over a period of 8 weeks.  

Recently, Cochrane review concluded that although PRP 
may improve the healing of diabetic foot ulcers, there is 
inadequate evidence to support its influence on other 
chronic wounds.

1 
Frykberg et al used PRP gel on 49 

patients with 65 non- healing ulcers of varied etiology.
2 

It 
was concluded that 63 of 65 ulcers responded well with 
reduction in area (mean 43.1%), volume (mean 56.1%) 
and undermining of the ulcers within a mean of 2.8 
weeks with 3.2 treatment sessions.

2
 

According a study conducted by Sachidanand et al, mean 
percentage of reduction in volume and area of chronic 
ulcers was 95% and 94.14% respectively with a mean 

PRP treatment duration of 5.1 weeks.
3
 

In a study conducted by Suthar et al, all the patients 
showed healing of the wound/ulcer with more than 90% 
reduction in wound size observed in 17 (70.83%), 
followed by 80–90% reduction in 3 (12.5%) patients over 
the 24 weeks follow-up post-PRP application.

4 
Meantime 

duration to ulcer healing was 8.2 weeks.
4
 

Suresh et al demonstrated good results within 6 weeks in 
a non-healing diabetic foot ulcer.

5 
We also succeeded in 

achieving complete re-epithelisation in a single case of 

diabetic ulcer within 8 weeks study period. 

In our study, 6 patients (60%) had trophic ulcers due to 
leprosy. These ulcers also showed rapid reduction in 
ulcer size during this 8 week period. Amongst these 6 
patients, 2 (33.3%) patients showed complete resolution 
with PRP while 4 (66.6%) patients had reduction in size 
of ulcers at end of eight weeks. According to a study 
conducted by Anandan et al, 46 patients of trophic ulcers 
due to leprosy were evaluated for efficacy of PRP.

6
 

According to their results, 92% showed complete healing, 
4 patients (8%) had marked reduction in wound size with 
partial re-epithelization while 88% had complete healing 

A B 

A B 
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after the fourth sitting. Mean time to ulcer healing was 

approximately 4.38 weeks. 

The strength of our study is that we evaluated the effect 
of PRP on chronic ulcers with a wide range of etiology. 
Nevertheless, the rate and magnitude of response could 

not be co-related with the cause due to small sample size. 

CONCLUSION 

Autologous platelet rich plasma is beneficial in treatment 
of non-healing chronic ulcers irrespective of the cause 
and can be used as a monotherapy in chronic ulcers. 
Being autologous, it is devoid of hypersensitivity 

reactions. 
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