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A Holistic Approach and Successful Treatment of Chronic Wound in Diabetes
Mellitus by Platelet-Rich Plasma (PRP) Combined with Optimized Diet
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Abstract

The underlying pathomechanisms of delayed wound healing in patients with diabetes mellitus is still a frequent and
very severe problem. From a holistic point of view however, contemporary management of chronic wounds attempts to
improve natural healing and individualization of treatment. Herein, we report an effective usage of platelet-rich plasma
(PRP), both subcutaneously and topically, in combination with an optimized glycemic control diet in a chronic and non-
healing wound. Over 26 weeks, a patient diagnosed with diabetes mellitus had received multiple therapies in attempt
to heal a severe leg wound. The introduction to PRP therapy and the daily usage of the PRP gel topically led to an
approximately 30% reduction in wound size over 12 days. Optimization of the patient’s diet was eventually added to the
treatment protocol after seeing the first improvement in wound healing. A weight loss was observed during the treatment
period from 105 kg pre-treatment to 88 kg post-treatment, respectively. The prompt and promising outcome of this
protocol indicates hope for the patients with chronic wounds and the urge of the further studies with holistic approaches.
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Introduction

The complexity of wound healing process characterized by several
stages of i.e., inflammation, proliferation healing and restoration. Platelet
degranulation initiates in part the inflammatory stage of healing [1].
The standard treatment of diabetic ulcers includes measures to optimize
glycemic control as well as extensive debridement, infection elimination
by antibiotic therapy based on wound pathogen cultures, usage of
moisture dressings, and offloading high pressure from the wound bed
[2]. Cumulative studies have found that autologous platelet concentrate
with growth factors or platelet-rich plasma (PRP) may accelerate wound
healing [1-5].

For wound healing, autologous PRP gel has been used previously
due to the consistence of cytokines, growth factors, chemokines and
a fibrin scaffold derived from patient’s blood [3]. The topical use of
hemocomponents appeared to have a key role in regenerative medicine
[6]. Since fifty’s, autologous PRP has been used in orthopaedic surgeries
and it was first reported in the mid-1980s [7] while PRP gel was later
applied to stimulate wound healing in advanced treatment for both
chronic and acute wounds [4]. Normal molecular and cellular wound
healing process are induced by the effect of the PRP gel which contains
a high concentration of thrombocytes, the alpha granules of platelets
and platelet-released growth factors including molecules such as
platelet-derived growth factor, vascular endothelial growth factor-b
and transforming growth factor by stimulating cell proliferation and
differentiation resulting in tissue formation [8,9].

In our best knowledge to date, none of the previous studies of
autologous PRP gel has used a combination of optimized diet and
autologous PRP injections.

Case Report

The patient was a 65-year-old man with an 8-year history of diabetes.
He had having a heavy workload for 25 years, demanding responsibility
for people and finances. At his private company as founder and CEO,
which gave him a meaningful life. He has had a good health physically

and mentally. Exercise has been a part of his life with exceptions of very
heavy workload at times.

In June 2016, he came to our Primary healthcare center & Polyclinic
Hagakliniken and had a superficial mild injury on the lateral side of his
right leg that developed to a non-healing wound. It did not respond to
standard treatments used by different healthcare providers at different
geographic locations and between different medical theories without
being helped. Despite regular local wound care with the application
of several ointments, the wound size was unaffected. Meanwhile, the
antibiotics agents were also employed twice against skin infections with
alack of reduction in wound surface area. The patient became depressed
around 5 months after realizing that the wound did not only heal but also
increased in size. In February 2017, he had a wound area with (length
x width) measurement of 35 x 25 mm? prior to the treatment in our
clinic (Figure 1a). The patient underwent a total of 13 PRP treatments
over 24 weeks starting on 27 February 2017 (Figures la-1j). During PRP
treatment, the wound size significantly decreased from 35 x 25 mm2
(Figure 1a, 27th February), 32 x 22 mm2 (Figure 1b, 8th March) to 5 x 8
mm?2 (Figure 1h, 29th June), and pain decreased (Fig. 1a and b).

Application of PRP subcutaneously and topically

Briefly, 16 ml of peripheral blood was obtained from the median
cubital vein of the patient using a 22G x 1-1/4” (0.7 x 32 mm) butterfly
needle. The blood was stored 20 min at room temperature and spun
in 1500 g 12 min. To minimize discomfort, the peri wound skin was
anesthetized locally with EMLA containing Lidocaine 25 mg/g and
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(a) Wound area with (length x width) measurement of 35 x 25 mm? prior to the treatment in our clinic.
(a-j) The patient underwent a total of 13 PRP treatments over 24 weeks starting on 27 February 2017.

Figure 1: Step by step successful treatment of chronic wound in diabetes mellitus by platelet-rich plasma (PRP) combined with optimized diet.

Prilocaine 25 mg/g cream (AstraZeneca AB, Sweden). After 10 min,
a total of 2 ml autologous PRP was injected into the peri wound skin
in one cm distant using a 30-gauge needle. An approximately 500 pl
dropped directly onto the wound.

The procedure was well tolerated with mild tenderness present on
the day of the procedure and the following 2 days. No other observation
or lateral effects were noticed. The procedure was repeated twice a
month. A total amount of 5 ml autologous PRP was activated with 1 ml
hyaluronic acid [10] and spun in 1500 g 15 min. The activated PRP was
incorporated in a gel homogenizing by overhead mix 500 rpm at 1 ml
per min with a final concentration of 10 per cent.

Optimized diet

The patient was asked to follow a gluten free, lactose free and
sugar free otherwise Mediterranean diet with very low consumption of
carbohydrates. Initially, a period of three weeks as an elimination period
was set up. The patient continued with the diet consequently when he
experienced a general improvement in his energy level and health both
physically and mentally. A weight loss of 15 kg occurred successively
within the wound-healing period of the 4 months, which was positively
experienced of the patient.

Discussion

Chronic wounds cause pain to the patients both physically and
mentally and as the name suggests, take long time to restore to health.
However, the mechanism of PRP in the treatments of chronic wounds
is not known or elaborated and the clinical application of the PRP may
need to be standardized.

Recently research has shown that 100 chronic thalassemic leg wound
were treated by PRP gel and wound size reduction was observed after 4
weeks [4]. Our patient received both autologous PRP subcutaneously
and gel topically followed by an optimized diet. The wound size reduction
(from 35 x 30 mm to 32 x 22 mm) was appeared approximately two
weeks after the first session of the PRP. This report will perhaps help
extrapolation of the use of PRP for chronic wound treatment in standard
healthcare. In our opinion, an optimized diet in combination with the
autologous PRP would be beneficial in future treatment of the patients

with leg ulcers and wounds caused by diabetes. Much of the literature
supports the use of PRP to enhance healing [11] however, no sex
difference has been reported in response to the treatment.

Conclusion

Autologous PRP has also been used for the treatment of all types
wound healing including burns, diabetic, and split-thickness skin to
stimulation of proliferation in skin cells however, these treatments have
not been performed in combination with diet optimization.

For several decades, PRP has provided a promising alternative to
traditional methods by promoting safe and natural healing [12]. The
combination of autologous PRP, subcutaneously and topically, and the
optimized diet opens a new therapeutic window for treatment of the
chronic wounds.
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