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ABSTRACT
Background: The pathogenetic pathways and morbidity associated with diabetic foot ulcers render it a difficult
clinical entity to manage. Newer biological methods such as platelet-rich plasma (PRP) are being investigated as
improvements on conventional treatment techniques such as saline gauze antiseptic dressings.
Methods: The present study is a randomised controlled trial, with 25 subjects each in the PRP dressing and
conventional dressing arms. It was conducted in the General Surgery wards of a tertiary care hospital among patients
suffering from foot ulcers due to diabetes mellitus. PRP dressings were done biweekly for 4 weeks before final wound
assessment.
Results: Most of the study population was males of more than 50 years of age. The lesions are predominantly on the
plantar aspect. The inciting factor was trauma in around two-thirds of the cases. Nearly 80% of the subjects were on
insulin for treatment. In the patients receiving treatment using PRP dressings, the wound contracted by more than
34% which was statistically significantly higher than those receiving conventional dressings.
Conclusions: Newer biological methods such as platelet-rich plasma (PRP) dressings offer a relatively novel safe and
efficient technique for management of diabetic foot ulcers, compared to conventional methods.
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INTRODUCTION
Diabetic foot ulcer (DFU) is a incapacitating impediment
of diabetes mellitus that affects a significant proportion of
the diabetic population. Lesions caused by diabetes
mellitus lead to impaired neural responses to tactile
stimuli and altered blood flow through the arterioles
supplying the feet.1 This phenomenon occurs among
more than two-thirds of DFU patients who have poor
control of their blood sugar levels.1
With the increase in lifestyle factors such as lack of
physical activity and dietary patterns, the incidence of
diabetes is predicted to continue to increase, and thus the
risk of subsequent complications such as diabetic foot.3,4

The risk factors for developing diabetic foot ulcer are
advanced age, overweight, increased blood pressure,
history of tobacco use and prolonged history of diabetes.5
The significance of diabetic foot is that it is associated
with a two-fold increased risk of dying when compared
with non-ulcerated diabetics. It has been determined that
the 5-year mortality rate following amputation for DFU
has been determined to be between 39% and 68%, which
is comparable to more aggressive forms and stages of
cancer.2
The clinical findings suggestive of diabetic foot include,
ulceration, lack of blood supply manifesting as gangrene,
mycotic infections, skin fissures, maceration of

International Surgery Journal | May 2019 | Vol 6 | Issue 5

Page 1574

Velayutham S et al. Int Surg J. 2019 May;6(5):1574-1577

interdigital spaces, calluses, and foot deformities such as
nail deformities, pes cavus, which predispose the foot to
ulceration. Ischemic and infective/inflammatory changes
may complicate the condition.6 Previous studies found
that most of the ulcers were of the higher grade (grades 24), and located in the plantar region.7,8
Secondary prevention methods including early diagnosis
and treatment are the key to effective management of
diabetic foot ulcers. In this respect, daily self-inspection
of the feet of diabetic patients, foot examination at every
hospital visit, patient education on the significance of
adequate management of blood sugar levels, providing
ideal footwear will go a long way in reducing the
morbidity due to diabetic feet.6 There is increasing
evidence of the utility of Platelet Rich plasma in the use
of wound dressing in diabetic foot ulcer. Studies have
found that, if used along with correct tissue debridement
and host tissue platelet-rich plasma therapy for diabetic
foot ulcers is safe with superior healing outcomes and
lower complication rates and may significantly help to
decrease the burden of diabetic foot ulcers.9–17
The present study is an attempt to add to the existing
body of literature on diabetic foot ulcer management
using PRP, which is relatively limited in India. The aim
of the study is to compare the efficacy of PRP dressing
with conventional wound dressing with respect to wound
reduction in patients with chronic DFU.
METHODS
The present study is a randomized controlled trial. Data
was collected over a period of 1 year from January 2015
to January 2016. Patients admitted in the wards of the
Department of General Surgery, Stanley Medical
College, in Chennai, Tamil Nadu. Type I and II diabetics
between 12 and 75 years of age, with ulcerated wound(s)
for more than 4 weeks, documented etiology as a
complication of Diabetes Mellitus, size less than 10X10
cm and fasting blood glucose levels between 140 and 200
mg/dl measured on two occasions 24 hours apart, were
included in the study. Patients with pulseless limbs,
associated osteomyelitis, skin malignancies, cellulitis,
diabetic ketoacidosis, exposed bone and tendon in ulcer
and immunocompromised status were excluded from the
study. A total of 50 patients were recruited for the study
and they were randomized into 2 groups of 25 each. The
first group of 25 subjects was treated with Platelet-Rich
Plasma dressings and the second group was treated with
conventional wound dressings. A pre-tested and prestructured proforma was used to obtain information from
the study participants. Informed written consent was
obtained, and all efforts were taken to preserve
confidentiality. The choice to withdraw from the study in
the case of any discomfort was explained and given to the
subjects.
For conventional dressings, the ulcer was cleaned with
normal saline and saline-soaked gauze pieces were kept

over the ulcer which was covered with pad and roller
bandage. For the PRP dressings, the platelet-rich plasma
was produced manually by withdrawing 10 ml of the
blood by venipuncture. Five ml of blood was put each in
two test tubes and anticoagulant citrate dextrose (ACD)
was added. Centrifugation was done at 2000 rpm for 10
minutes. Three layers were observed – top plasma layer,
middle buffy coat layer and the bottom RBC layer. The
plasma and the buffy coat layers were removed using a
pipette and put in a test tube mixed with calcium chloride
(CaCl2). Second centrifugation was then done for 10
minutes at 2000 rpm. This results in top platelet poor
plasma (PPP), middle platelet rich plasma (PRP) and the
bottom RBCs. The platelet poor plasma is then discarded
and PRP is separated and taken in a syringe and injected
in the wound site. Such PRP dressings is done biweekly
for four weeks and assessed for wound contracture.
The collected data was entered in Microsoft Excel 2013
and the master sheet was imported into the Statistical
Package for Social Sciences (SPSS) v.22 for data
analysis.
RESULTS
A total of 50 patients were studied. The age distribution
of the study subjects is summarized in Table 1.
Table 1: Age distribution of the study subjects.
Age (years)
18-30
31-40
41-50
51-60
>60

No. of cases
0
6
9
23
12

Percentage (%)
0
12
18
46
24

Gender

34%
66%

Male

Female

Figure 1: Gender of the study population.
Most of the subjects belonged to the above 50 years age
group. Nearly two-thirds (66%) of the cases were male
(Figure 1).
Regarding the site of the diabetic foot ulcer, it was found
that most of the lesions were on the plantar aspect of the
foot 62% on the plantar aspect and 38% on the dorsal
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aspect. Trauma was a causative factor of ulcer in 64% of
the subjects while the remaining cases were spontaneous
in onset. Most of the patients (78%) were on insulin for
glycemic control while the remaining 22% were on oral
anti-diabetic medications.
Table 2: Wound contraction in the PRP dressing
group and conventional dressing group.
Group
Study
Control

Mean
SD
reduction (%)
34.42
2.52
13.52
2.55

Median

P value

34.58
13.2

<0.001

When comparing the effect of PRP dressings and
conventional dressings on the rate of wound contraction,
it was found that the diabetic foot ulcers in the PRP
dressing study group had better mean% wound
contraction of 34.4% while the conventional dressing
group had a mean% wound contraction of 13.5%. The
difference in the mean% wound contraction between the
two groups was analyzed using the unpaired Students’ ttest and found to be statistically significant with a p-value
of less than 0.001 (Table 2).
DISCUSSION
In the present study, out of the 50 study participants, 70%
of the patients were more than 50 years of age. This is
expected as usually older age is associated with a longer
duration of diabetes which directly increases risk of
diabetic foot ulcer. Previous studies such as Pedras et al
(mean age of 66 years), Hirase et al (mean of 58.4 years),
Goda et al (mean age of around 56 years) and Tripathi et
al also report a predominance of older age individuals in
their study population.15,17-19 The study population in the
present study was mostly male. This finding was in line
with findings in former studies.17,18,20
The site of the ulcer was determined, and it was found
that most ulcers (62%) were on the plantar aspect of the
foot. This finding has been shown to be due to higher and
multiple pressure points on the plantar aspect.21 Other
studies such as Tindong et al (58.4% on plantar side) also
had similar findings.7 In 64% of the cases, trauma was
identified as a precipitating factor. Previous studies such
as Iraj et al and Rosyid et al also recognize this risk. 22,23
The finding that 78% of the study subjects were on
injectable insulin is predictable as the duration of diabetes
is directly linked to use of insulin and the risk of DFU.
The present study found there was a statistically higher
rate of wound healing and contraction in the group
treated with PRP dressings compared to those treated
with conventional saline gauze antiseptic dressings.
Various studies have clinically proven that administration
of PRP dressings achieve a faster healing rate and much
shorter healing times, better wound closure, lesser
adverse effects such as maceration and contact dermatitis,

minimal chances of infections, and lesser reopening of
wounds.10,11,13,15,19,20,24,25
CONCLUSION
The reinforcement of positive association between PRP
dressings and safe and effective wound healing in
diabetic foot ulcers, as has been determined in the present
study, strongly suggests that the use of such dressings
should be a major component in the management of
DFU, which is a long-term, debilitating and recurrent
complication in many patients suffering from diabetes
mellitus.
ACKNOWLEDGEMENTS
The authors wish to thank the Head of the Department,
Associate Professors and the Assistant Professors of
Stanley Medical College for their valuable guidance and
support in conducting the study.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
Institutional Ethics Committee
REFERENCES
1.

2.

3.

4.
5.

6.
7.

8.

9.

Adeghate J, Nurulain S, Tekes K, Fehér E, Kalász
H, Adeghate E. Novel biological therapies for the
treatment of diabetic foot ulcers. Expert Opin Biol
Ther. 2017;17(8):979–87.
Dietrich I, Braga GA, de Melo FG, da Costa Silva
Silva ACC. The Diabetic Foot as a Proxy for
Cardiovascular Events and Mortality Review. Curr
Atheroscler Rep. 2017;19(11):44.
Kasiewicz LN, Whitehead KA. Recent advances in
biomaterials for the treatment of diabetic foot ulcers.
Biomater Sci. 2017;5(10):1962–75.
Sinwar PD. The diabetic foot management - recent
advance. Int J Surg. 2015;15:27–30.
Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global
epidemiology of diabetic foot ulceration: a
systematic review and meta-analysis. Ann Med.
2017;49(2):106–16.
Mishra SC, Chhatbar KC, Kashikar A, Mehndiratta
A. Diabetic foot. BMJ. 2017;359:j5064.
Tindong M, Palle JN, Nebongo D, Aminde LN,
Mboue-Djieka Y, Mbarga NTF, et al. Prevalence,
Clinical Presentation, and Factors Associated With
Diabetic Foot Ulcer in Two Regional Hospitals in
Cameroon. Int J Low Extrem Wounds.
2018;17(1):42–7.
Ogbera OA, Osa E, Edo A, Chukwum E. Common
clinical features of diabetic foot ulcers: perspectives
from a developing nation. Int J Low Extrem
Wounds. 2008;7(2):93–8.
Perez-Zabala E, Basterretxea A, Larrazabal A,
Perez-Del-Pecho K, Rubio-Azpeitia E, Andia I.
Biological approach for the management of non-

International Surgery Journal | May 2019 | Vol 6 | Issue 5

Page 1576

Velayutham S et al. Int Surg J. 2019 May;6(5):1574-1577

10.

11.

12.

13.

14.

15.

16.

17.

healing diabetic foot ulcers. J Tissue Viability.
2016;25(2):157–63.
Mohammadi MH, Molavi B, Mohammadi S,
Nikbakht M, Mohammadi AM, Mostafaei S, et al.
Evaluation of wound healing in diabetic foot ulcer
using platelet-rich plasma gel: A single-arm clinical
trial. Transfus Apher Sci. 2017;56(2):160–4.
Ahmed M, Reffat SA, Hassan A, Eskander F.
Platelet-Rich Plasma for the Treatment of Clean
Diabetic Foot Ulcers. Ann Vasc Surg. 2017;38:206–
11.
Babaei V, Afradi H, Gohardani HZ, Nasseri F,
Azarafza M, Teimourian S. Management of chronic
diabetic foot ulcers using platelet-rich plasma. J
Wound Care. 2017;26(12):784–7.
Driver VR, Hanft J, Fylling CP, Beriou JM,
Autologel Diabetic Foot Ulcer Study Group. A
prospective, randomized, controlled trial of
autologous platelet-rich plasma gel for the treatment
of diabetic foot ulcers. Ostomy Wound Manage.
2006;52(6):68–70.
Mehrannia M, Vaezi M, Yousefshahi F, Rouhipour
N. Platelet rich plasma for treatment of nonhealing
diabetic foot ulcers: a case report. Can J Diabetes.
2014;38(1):5–8.
Hirase T, Ruff E, Surani S, Ratnani I. Topical
application of platelet-rich plasma for diabetic foot
ulcers: A systematic review. World J Diabetes.
2018;9(10):172–9.
Vicenti G, Bizzoca D, Caruso I, Nappi VS,
Giancaspro G, Carrozzo M, et al. New insights into
the treatment of non-healing diabetic foot ulcers. J
Biol Regul Homeost Agents. 2018;32(6):15–21.
Pedras S, Carvalho R, Pereira Mda G.
Sociodemographic and clinical characteristics of
patients with diabetic foot ulcer. Rev Assoc Med
Bras (1992). 2016;62(2):171–8.

18. Goda A, Metwally M, Ewada A, Ewees H. Plateletrich plasma for the treatment of diabetic foot ulcer:
a randomized, double-blind study. Egypt J Surg.
2018;37(2):178-84.
19. Tripathi K, Gupta P. Management of diabetic foot
ulcers with platelet rich plasma: A clinical study.
National J Clin Orthop. 2018;2(3):09–11.
20. Deshmukh NS, Belgaumkar VA, Tolat SN, Chavan
RB, Vamja CJ. Platelet rich plasma in treatment of
chronic non healing ulcers: a study of ten cases. Int
J Res Dermatol. 2018;4(1):50–3.
21. Fernando ME, Crowther RG, Lazzarini PA, Sangla
KS, Wearing S, Buttner P, et al. Plantar pressures
are higher in cases with diabetic foot ulcers
compared to controls despite a longer stance phase
duration. BMC Endocrine Disorders. 2016;16(1):51.
22. Iraj B, Khorvash F, Ebneshahidi A, Askari G.
Prevention of Diabetic Foot Ulcer. Int J Prev Med.
2013;4(3):373–6.
23. Rosyid FN. Etiology, pathophysiology, diagnosis
and management of diabetics’ foot ulcer. Int J Res
Med Sci. 2017;5(10):4206–13.
24. Singh SP, Kumar V, Pandey A, Pandey P, Gupta V,
Verma R. Role of platelet-rich plasma in healing
diabetic foot ulcers: a prospective study. J Wound
Care. 2018;27(9):550–6.
25. Suthar M, Gupta S, Bukhari S, Ponemone V.
Treatment of chronic non-healing ulcers using
autologous platelet rich plasma: a case series. J
Biomed Sci. 2017;24(1):16.

Cite this article as: Velayutham S, Velayutham P. A
comparative study on the efficacy of platelet rich
plasma vs conventional wound dressing in diabetic
foot ulcers. Int Surg J 2019;6:1574-7.

International Surgery Journal | May 2019 | Vol 6 | Issue 5

Page 1577

