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Abstract 

Chronic Wound is the type of Wound which couldn’t heal in 3 months duration & not following wound healing steps as per timely manners 
[1]. Chronic Wound seems stay in inflammatory stage for long time [2,3]. In Acute Wound the stages of healing are in stepwise & timely manner, 
the production & degradation of Collagen molecules are balanced, in Chronic Wound degradation of Collagen is more [4,5]. 

Aim: evaluation of safety and efficacy of BM-MNC & PRP in chronic Wound Healing. 

Method: A 60 years old male Patient was consulted at Outpatient department on February 2018 in our center, Patient was underprivileged 
and poor, Wage worker. The chief complaint was pain & Wound over Right leg above ankle joint on anterior part. He had traumatic history of 
fall down 6 months back, at that time it was abrasion which later on infected and not heal. He was consulted to other Doctors tried everything, 
but nothing help him. He wasn’t having Diabetes, Hypertension or any other major illness. Before wasting time by doing conventional treatment 
intervention which he was tried, we explain him about stem cell therapy, He agreed for same, after getting institutional ethical committee 
permission & written consent we injected BM-MNC & PRP intradermally & below wound bed. 

Results: We monitor patient for next 6 months, we done local Wound assessment by measuring size of wound. The Wound was completely 
heal in 3 months, we injected Autologous BM-MNC & PRP single time then we injected PRP two times in next month in every 15 days.
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Introduction

 Wound healing is replacement of damaged tissue by living 
tissue; skin contains epidermis which is superficial layer of skin, 
Dermis & subcutaneous tissue. In undamaged Skin Epidermis & 
Dermis forms barrier to external environment, when the barrier 
broken then biochemical process set into motion to repair that 
[6,7].

There are four stages of Wound Healing accordingly 

a)	 Hemostasis (blood clotting).

b)	 Inflammation.

c)	 Proliferation (growth of new tissue).

d)	 Maturation (Remodeling).

Stem cell is undifferentiated cells which is capable to develop 
into any type of cells exist in human body & having property of 
self-renewal, proliferation for long time [8]. Bone marrow is the 
rich source of various stem cells including Hematopoietic stem 
cells, Mesenchymal stem cells, Progenitor stem cells, very small 
embryonic stem cells [9]. Stem cells do regeneration by trans-
differentiation into skin cells as well as by paracrine effect.
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Platelet rich plasma (PRP) contain various growth factors like 
Platelet derived growth factor (PDGF), epidermal growth factor 
(EGF), fibroblast growth factor (FGF), vascular endothelial growth 
factor (VEGF), insulin like growth factor (IGF1,IGF2).

Case Report

A 60 Years old male was come in Outpatient department for 
consultation in year 2018; he had chief complaint of Wound over 
Right leg above ankle joint on anterior site. He was alcoholic, 
nonsmoker. He doesn’t had Diabetes, hypertension or any major 
illness. He had history of traumatic injury & was consulted & got 
treated but nothing help out. The present wound was almost 6 
months old. On examination the wound was exudating, unhealthy 
& measuring 4×4cm. vital parameters were Blood pressure 
130/80, Pulse rate 90/min, SpO2 99% at room temperature, 
Respiratory rate 22/min, CVSS1S2 normal, CNS Normal, Air entry 
normal.

Local wound examination

exudate ++, edema ++, tenderness +, foul smell +, chest X 
Ray was Normal, no deformity or fracture found in leg X – Ray, 
infrapopliteal arterial & venous color Doppler study was Normal.

Bone marrow aspiration 

Colony stimulating factor injection was given subcutaneously 
for 3 days (5ug/kg/day), then by following all aseptic technique. 
We collected 110ml of bone marrow from Anterior iliac crest 
& put that in Acid citrate dextrose centrifuge tubes to prevent 

coagulation. Bone marrow aspiration was done under local 
anesthesia; we collected venous blood 40ml in ACD tubes.

Bone marrow was poured over ficoll Paque density gradient 
slowly in separate centrifuge tubes. Then spin for 20 minutes at 
2000rpm in centrifuge, finally collected buffy coat & mononuclear 
cell counted by cell counter same way Platelet Rich Plasma (PRP) 
processed. 

We prepared 120 millions of mononuclear cells & mixed with 
5ml PRP.

a)	 Procedure: Clean part with betadine. We done surgical 
debridement to remove dead, unhealthy tissue.

b)	 Stem cell injection: then we injected stem cell and PRP 
subcutaneously surrounding wound edges, below wound bed & 
inside wound. 

c)	 Wrap wound with sterile cotton & bandages. 

d)	 Kept patient in outpatient ward for observation. 

e)	 We follow patient every week, done dressing with 
antiseptic ointment. 

f)	 We injected PRP on day 15 & day 30. 

Result

We noticed in subsequent follow up, Wound margin start 
inward movement, wound shrink, exudate stopped, wound bed 
was pink & healthy Figure 1. 

Figure 1: Wound over right leg above ankle joint on anterior site A. before stem cell injection B. 15 days after treatment C. 1 month After 
Treatment D. 2 months after treatment.
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In 2 month post therapy wound was completely healed.

Discussion 

In present case study we noticed that Bone marrow stem cells 
are powerful factory of cytokines & growth factors. Stem cells could 
do job of wound repair by trans-differentiation into epithelial 
cells, self-renewal & proliferation. Mononuclear cells & Platelet 
Rich Plasma secret PDGF, FGF, VEGF, EGF & other cytokines which 
initiate repair and proliferation of existing epithelial & other stem 
cells.

Randomized, double blind, multicentric clinical trials should 
be carried out. Preclinical studies shows safety and efficacy of 
bone marrow stem cells. Bone marrow is cocktail of various cell 
types, bone marrow Hematopoietic stem cell transplantation for 
blood cancer & inherited blood disorders is regularize procedure. 
Autologous bone marrow mononuclear cell therapy doesn’t have 
Graft versus host disease (GVHD), No rejection issue & No risk 
of infection transmission. Using of Platelet Rich Plasma along 
with mononuclear cells give additional benefits, Platelets after 
degradation release various growth factors. Wound healing 
is cascade of multiple steps, Mesenchymal stem cells trans-
differentiate into keratinocytes, epithelial cells which proved by 
in vitro study.

Figure 1:
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