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Abstract

Introduction: Chronic non-healing ulcer is defined as a persistent defect in the skin for the period of more than six weeks and does 
not exhibit any tendency to heal following three or more months. Non-healing ulcers are enfeebling and leads to dwindling of qual-
ity life of a patient. Venous diseases, arterial diseases, and neuropathy are some of the common causes of these non-healing ulcers. 
The underlying pathology for chronic ulceration is multifactorial which calls for a patient’s systematic evaluation for the purpose 
of ascertaining etiology and optimization of the treatment. The therapeutic use of autologous platelet rich fibrin (PRF) represents 
a newer regenerative avenue to stimulate and accelerate complex wound healing. In this article, we aimed to treat the non-healing 
ulcers with platelet rich fibrin gel. 

Materials and Methods: A total of 23 cases of non-healing ulcers were treated with autologous platelet rich fibrin gel once a week 
for 6 weeks. The pain reduction by VAS score, the mean area (cm2) and the mean volume (cm3) of the ulcer were analyzed at the end 
of 6 months. 

Results: By the end of 4 months, almost 100% improvisation in the ulcer area and its volume was seen in 17 (73.91%) and 21 
(91.30%) of the ulcers respectively. The mean VAS score for ulcer showed a declining trend from 9.01 ± 0.09 to 2.19 ± 1.32 at the end 
of 6 months. The reduction of pain in the ulcer was due to the anti-inflammatory property of platelet rich fibrin matrix. 

Conclusion: Platelet rich fibrin gel provides biological treatment for non- healing ulcers by decreasing the morbidity and improving 
the functional quality of life. 
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Introduction
Ulcer is defined as wounds with a “full thickness depth” and a 

“slow healing tendency” and may result in complete loss of the epi-
dermis and often portions of the dermis and even subcutaneous fat 
[1]. Chronic non-healing ulcer is defined as a persistent defect in 
the skin for the period of more than six weeks and does not exhibit 
any tendency to heal following three or more months. The symp-
tomatologies of non-healing ulcers include increase in pain, friable 
granulation tissue, foul odor, and breakdown of wound rather pro-
gressing for healing. These results in social outcast and face more 
challenges in providing healthcare [2,3]. To reiterate, it not only 
represents as a considerable financial burden on the health care 
set-up of the country but also undermines the functional and pro-
ductive outcome of the patients.

Tissue engineering has demonstrated regeneration potentiality 
without any permanent sequelae. Many researchers have proven 
that human skin has the ability to regenerate through available 
stem cell populations. Stem cell has the ability of self-renewal and 
ability to differentiate into function specific daughter cells. Regen-
erative medicine has a definite role in regulating these stem cell 
populations for promoting skin regeneration [4].

 The contents of platelet-rich fibrin (PRF) include platelets, 
leukocytes, cytokines and adhesive proteins including fibrinogen, 
fibronectin, vitronectin, and thrombospondin-1 respectively [5,6]. 
It enhances wound healing through induction of locally accessible 
growth factors which favors recruitment and proliferation of mes-
enchymal stem cells (MSCs) and synthesis of extracellular matrix. 
Knighton., et al. demonstrated the aforementioned theory wherein 
utilization of platelet factors (autologous) resulted in complete re-
pairing of the chronic non-healing ulcers by quickening the forma-
tion of granulation. He showed that natively acting biomolecules 
derived from autologous blood promoted healing of chronic ulcers 
present cutaneously [7].  In this article, we aimed to assess the func-
tional outcome of autologous platelet rich fibrin therapy in non-
healing ulcers.

Materials and Methods
A total of 23 cases of non-healing ulcers for an observational 

study were recruited by convenient sampling technique. After 
seeking informed consent in written, all the enrolled cases in our 
study were directed to undertake local and systemic examination 
in view of determining the cause of their ulcer. The baseline labora-

tory investigations and radiographic analysis of affected parts were 
done. 

Preparation of platelet rich fibrin (PRF): A total of 20 cc of ve-
nous blood was withdrawn into plain vacutainers for soft spin cen-
trifugation at a rate of 2200 rpm for the duration of 12 minutes. 
The resultant preparation in the vacutainer contained platelet rich 
fibrin gel in upper 2/3rd part and RBCs in lower 1/3rd part respec-
tively. Platelet rich fibrin gel was separated from RBC layer. 

After a thorough wound debridement, autologous platelet rich 
fibrin gel was applied across the ulcer and non-adhesive bandaging 
was done. After a duration of 1 week, ulcer was inspected. A total 
of 6 sittings of PRF application to ulcer at weekly intervals were 
done. The progress of natural course of non-healing ulcer and its 
management were monitored and charted in each case for statisti-
cal analysis.

Results 
A total of 23 cases of non-healing ulcers of varying etiologies 

were treated using autologous platelet rich fibrin (PRF) at weekly 
intervals for maximum frequency of 6 sittings respectively. The 
mean age of the patients was 39.7 ± 13.02 years (As shown in 
table 1). Out of 23 ulcers, there were 7 (30.43%) venous ulcers, 
4 (17.39%) traumatic ulcers, 7 (30.43%) diabetic ulcers and 5 
(21.73%) trophic ulcers. The length of non-healing ulcer ranged 
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Figure 1: Platelet rich fibrin (PRF) gel. 



Figure 2: Non-healing ulcer over plantar aspect of foot  
(A) Before treatment with PRF and (B) After treatment with 6 

sittings of PRF dressings (at the end of 3 months). 

Figure 3: Non-healing ulcer over left medial malleolus (A) Be-
fore treatment with PRF and (B) After treatment with 6 sittings 

of PRF dressings (at the end of 3 months).

from 3 months to 14 months with a mean of 6.48 ± 1.72 months. 
The mean duration of ulcer healing was 4.81 ± 3.45 weeks.

The mean area (cm2) and volume (cm3) of the ulcer at baseline, 
at end of 3rd and 6th follow up were shown in table 2. Almost 100% 
improvement in the area and volume of the ulcer was seen in 17 
(73.91%) and 21 (91.30%) of the ulcers respectively at the end of 
the 3rd month follow up. The mean VAS score for ulcer showed a de-
clining trend from 9.01 ± 0.09 to 2.19 ± 1.32. The reduction of pain 
in the ulcer was due to the anti-inflammatory property of platelet 
rich fibrin matrix. We observed no significant complications in the 
entire duration of the study. 

Discussion 
Chronic non-healing ulcers due to various etiologies have be-

come cumbersome and add morbidity for patients and society. 
These wounds pose a greater challenge for healthcare personnel to 

treat. These usually present with exposed underlying tissues and 
further complicates the process of granulation tissue whilst simple 
dressing. Additionally, at the same time it presents with an equivo-
cal challenge to maintain the viability of surrounding tissue. These 
non-healing ulcers need a multimodal approach for treating by as-
certaining the underlying pathology and the systemic condition of 
the individual. Conventional approach of treatments were not able 
to provide growth factors to induce neovascularization at the ulcer 
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Figure 4: Non-healing ulcer over ball of 1st left metatarsal 
head (A) Before treatment with PRF and (B) After treatment 

with 6 sittings of PRF dressings (at the end of 3 months).

Age group (in 
years) Number of patients Percentage (%)

20 - 30 3 13.04%
30 - 40 2 8.69%
40 - 50 8 34.78%
50 - 60 7 30.43%
60 - 70 3 13.04%

Table 1: Demographic details of patients.



Variables Baseline 3rd follow up 6th follow up
Mean area (cm2) 11.32 4.74 1.02

CI -1.942 to 
4.037

4.237 to 
8.571 6.933 to 10.613

P value 0.913 0.03*** < 0.001***
Mean volume 
(cm3) 7.43 2.19 0.21

CI -1.426 to 
3.965

1.603 to 
5.307 3.962 to 6.731

P value 0.970 < 0.001*** < 0.001***

***: Statistically significant

Table 2: CI and P value of mean area (cm2) and mean volume 
(cm3) of the ulcer.

site to initiate the healing process [8]. Thereby, we believe that such 
dilemmatic circumstances can be best dealt with newfangled ap-
proach based on using platelet concentrates. 

 Regenerative medicine dogma embraces therapeutic potenti-
ality in induction of stem cells through locally available biomol-
ecules to promote skin regeneration and rejuvenation [9]. Dr. Jo-
seph Choukroun, a research pioneer developed second-genera tion 
platelet concentrate wherein anticoagula tion factors were not uti-
lized. It involves subjection of peripheral blood to one-step based 
centrifugation either at 3000 rpm for 10 minutes or 2700 rpm for 
12 minutes without application of anticoagulants and blood acti-
vating substances. Briefly, venous blood collected in a glass tube 
without anticoagulants is centrifuged at low speed and the resul-
tant yield is a three layered solution. The middle fraction of this 
product has a fibrin clot which is the biological product of interest 
and can be readily applied at the wound site in its membranous 
formulation (fibrin matrix). The notable constituents of PRF are 
white blood cells concentrates, platelets, and fibrin. It has been 
shown that the initially developed Platelet rich fibrin (also termed 
L-PRF) composed of 97% platelets and more than 50% leukocytes 
in a high-density fibrin network when compared to whole blood 
[10-12]. 

Gel formulation of platelet rich fibrin is not conducive and hence 
for overcoming this limitation several modifications have been 
done and now newer formulations have been introduced [13,14]. 

PRF contains enormous platelets with fibrin. Once alpha granules 
in the platelets start degranulation, it releases various growth fac-
tors (transforming growth factor β, platelet derived growth factor, 
epidermal growth factor, nerve growth factor) along with vitro-
nectin, fibronectin and sphingosine 1-phosphate which helps in 
enhancement of wound healing and microenvironment homeosta-
sis [15]. This unique organization in the form of the 3-dimentional 
fibrin matrix provides a binding site for platelets as well as growth 
factors. This flexible mesh serves as scaffold to promote cellular 
migration in micro-environment and perquisite in repairing and 
regenerating tissue. Overall, in PRF preparation, leukocyte and fi-
brin acts as mutual stimulatory actors by imitating the physiologi-
cal process of wound healing and boosting angiogenic, osteogenic 
and antimicrobial activities [16].

The biological characterization of platelet rich plasma and 
platelet rich fibrin has been tabulated (Table 3). Suryanarayan S., 
et al. showed the mean duration of ulcer healing with PRP was 5.6 
weeks [17]. Kim SA., et al. showed 90 - 100% epithelization after 
15.18 days of treatment with PRP for non-healing ulcers [18]. Fryk-
berg., et al. showed that 63 of 65 ulcers responded with a reduction 
in area, volume and undermining of the ulcers in a mean duration 
of 2.8 weeks with PRP treatments [19]. In our study, the mean du-
ration of healing of non-healing ulcers with PRF was 4.81 ± 3.45 
weeks. The mean area (cm2) and volume (cm3) of the ulcer treated 
with PRF was statistically significant at the end of 3rd month follow 
up. Almost 100% improvisation in the ulcer area and its volume 
was seen in 17 (73.91%) and 21 (91.30%) of the ulcers respec-
tively at the end of the 3rd month follow up. 

We observed a commendable outcome in all the ulcers without 
any adverse side effects. The treatment of non-healing ulcer with 
this platelet concentrate is a breakthrough in terms of challenges 
faced during the treatment and morbidity in the quality of life of 
the patients. This method is comparatively fast, cost-effective and 
applicable without any requirement of hospitalization with benefit 
of reduction in hours lost for work. However, the major limitation 
of our study is no inclusion of control group for comparing PRF ap-
plications and therefore considering it as a ‘holy grail’ for treating 
non-healing complex wounds solely seems indefensible. The other 
notable limitations include smaller sampling size, and single-cen-
tered study respectively. 
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Conclusion 
Chronic non-healing ulcers pose a major threat to public in 

terms of social stigma and social outcast in developing countries. 
Regenerative medicine holds a promise in treating the difficult 
non-healing ulcers with induction of locally available biomolecules. 
In our study, we used PRF to treat non-healing ulcers. There is a 
paucity of available literature to prove the superiority of PRF over 
PRP. Further, randomized controlled trials are necessary to demon-
strate PRF’s efficacy, superiority over PRP and to be considered as 
armamentarium for treating non-healing ulcers.
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Facets of Platelet 
Concentrates

Platelet-Rich 
-Plasma (PRP)

Platelet-Rich-
Fibrin (PRF)

Generation First generation Second genera-
tion

Use of  
anticoagulants CPDA Not use

Activating c 
oagulation

Calcium glutamate/
bovine thrombin Not use

Fibrin membrane - Yes  
(physiological)

Leukocytes Non-determined 50 - 65%

Growth factors Present in small 
amount

Present in com-
paratively very 
good amount

Regeneration of 
bone Minimally Good

Form of presenta-
tion Gel

Plugs used for 
alveolar filing;

Exudate;

Fibrin mem-
brane

Table 3: Schematic tabulation of biological characterization of 
PRP vs PRF [16].
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