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Abstract

Purpose: Platelet-rich plasma (PRP), also known as autologous conditioned plasma, is a concentrated source of platelet-rich 
proteins obtained from whole blood through centrifugation, which removes red blood cells. This study aims to evaluate the 
effectiveness of PRP in treating persistent corneal epithelial defects.
Method: PRP eye drops were prepared and used by patient of corneal epithelial defect in post infectious corneal ulcer patients 
and effect was seen in terms of healing on slit lamp.
Result: PRP contains high levels of PDGF, TGF, FGF, IGF 1&2, VEGF, EDGF, and Interleukins. PRP was used in 50 patients and the 
healing of corneal epithelial defect was evaluated.
Conclusion: PRP is found to be efficacious in healing of corneal epithelial defect in post infectious corneal ulcer patients with 
minimal side effects.
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Abbreviations

PRP: Platelet-Rich Plasma; IL-1: Interleukin-1; TNF-α: Tumor 
Necrosis Factor-Alpha; EGF: Epidermal Growth Factor; 
TGF-β: Transforming Growth Factor-Beta; PDGF: Platelet-
Derived Growth Factor; KGF: Keratocyte Growth Factor; 
HGF: Hepatocyte Growth Factor; IGFs: Insulin-Like Growth 
Factors.

Introduction

The cornea and sclera form the outermost layer of the eye, 
serving as a protective coat for the internal ocular structures. 
The cornea, a transparent and avascular tissue, functions as 
both a structural barrier and a defence mechanism against 

infections [1]. Positioned at the front of the eye as part of the 
fibrous tunic, the cornea is essential for vision, contributing 
significantly to the eye’s refractive power [2]. Due to its 
constant exposure to environmental elements, the cornea is 
particularly susceptible to injury. As a result, corneal ulcers, 
which can stem from trauma, infection, or other factors, 
are among the most prevalent and serious ocular diseases, 
potentially leading to vision impairment if not properly 
treated [3].

When the cornea is injured, its healing process is initiated 
immediately by the release of cytokines such as interleukin-1 
(IL-1) and tumor necrosis factor-alpha (TNF-α), along with 
various growth factors that support tissue repair. These 
cytokines trigger an inflammatory response, which is 
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essential for the healing process. IL-1 and TNF-α are key in 
attracting immune cells to the site of injury, aiding in cell 
migration, and stimulating the production of additional 
inflammatory mediators [4,5].

Growth factors like epidermal growth factor (EGF) and 
transforming growth factor-beta (TGF-β) are also crucial, as 
they promote the proliferation and migration of epithelial 
cells and help modulate the extracellular matrix, a process 
necessary for proper tissue remodeling. The synergy 
between these cytokines and mediators ensures that the 
wound healing process proceeds efficiently, ultimately 
restoring the cornea’s clarity and function [4]. Platelet-rich 
plasma (PRP) is a biologically active concentrate of platelets, 
obtained through the centrifugation of whole blood that has 
been mixed with an anticoagulant. This process separates 
platelet-rich plasma, which is important for wound healing. 
Platelets play an important role in tissue repair by releasing 
various cytokines and growth factors to coordinate healing 
responses. Alpha granules in platelets release important 
bioactive molecules, including platelet-derived growth 
factor (PDGF), platelet factor IV, and transforming growth 
factor-β (TGF-β). Such growth factors are known to 
increase cell migration, proliferation, and angiogenesis, 
thereby promoting effective and efficient wound healing 
[6,7]. Due to the epitheliotropic factors in PRP, there is 
proliferation, migration, and differentiation of the ocular 
surface epithelium and facilitates healing [8,9]. Due to these 
properties, PRP has gained significant value as a therapeutic 
agent in regenerative medicine and tissue repair [10].

Platelet-rich plasma (PRP) is known to contain many 
biologically active substances that are also found in tears. 
Many factors such as epidermal growth factor (EGF), 
transforming growth factor-beta (TGF-β), fibronectin, and 
vitamin A are present in significantly higher concentrations 
in PRP than in natural tears. These components are critical for 
the proliferation, differentiation, and maintenance of corneal 
epithelial cells, making them particularly effective in the 
treatment of ocular surface disorders [11-14]. Due to these 
properties, serum eye drops have been effectively used for 
the management of ocular surface diseases, injuries, corneal 
ulcers, dry eyes, ocular GVHD, neurotropic keratopathies, 
persistent and recurrent corneal erosions and ulcers [15-23].

Material and Methods

In the present study, we evaluated the clinical records of 50 
eyes of 50 patients with epithelial defect of post infectious 
corneal ulcer. The patients were prior treated at some other 
centre with proper antibacterial and antifungal medication 
with no signs, symptoms & findings of active infection but 
the epithelial defects were persisted even after 30 days or 
more at the end of treatment. The patients attended OPD for 

complaints like ocular watering, irritation and discomfort 
and were diagnosed here as persistent epithelial defect 
under slit lamp after staining with fluorescein strip under 
cobalt blue filter (Figure 1).

Figure 1: Slit lamp used for assessment of epithelial defect 
with cobalt blue filter.

 
Corneal epithelial defect was examined for dimensions under 
slit lamp after fluorescein staining using cobalt blue filter by 
making horizontal and vertical slits and taking measurement 
from scale on the top of the slit lamp by adjusting height of 
slit (Figure 2).

Figure 2: Dimensions taken from scale on the slit lamp.

Inclusion Criteria
Total 50eyes of 50 patients mean age 63 years ranging 52 
- 74 years, 37 male, 13 female were included in this study 
who visited the OPD between April 2019 and 2020 with 
corneal epithelial defect were treated with autologous PRP. 
15 patients were treated for fungal ulcer 22 patients for 
bacterial ulcer and 13 patients for mixed bacterial and fungal 
ulcer.
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Exclusion Criteria
Patients who had some significant systemic illness like 
diabetes and some lid , lash abnormalities like 7th nerve palsy, 
entropion, trichiasis, were excluded in this study.

Preparation of Autologous PRP
20 ml of blood was used and mixed with two ml of 
anticoagulant-citrate-dextrose solution and centrifuged 
at 1200 rpm for 8 min and then 2400 rpm for 4 min. The 
uppermost layer and buffy coat layer were separated in a 
sterile manner and transferred to the empty vial of artificial 
eye drops. Patients were explained to store these bottles at 
-15 to -18°C in freezer and shift to lower row of refrigerator 
30 min before use at 4°C.

A vial of drop was advised to be discarded in 5 days and to 
visit to hospital for PRP extraction and new vial dispensing 
and to visit soon if found any complaints in eye like redness, 
discharge or watering to rule out any contaminant in the vial 
provided. Frequency of instillation was explained to be 4 
times a day and asked to review initially every alternate day 
then every 3 days then 5 days and dose was reduced as per 
response to QID then TID.

Results 

Out of 50 patients 48 patients achieved almost complete 
reepithelialisation except 2 ageing 67 years due to poor 
compliance who landed up into infectious ulcer again with 
symptoms and signs of inflammation and were started with 

antibacterial and antifungal injectables and eye drops but 
didn’t resolve due to poor personal hygiene and compliance 
further referred to higher centre (Figure 3).

Figure 3: Few pictures of pre and post treatment.
 
The average horizontal dimension of corneal epithelial defect 
after fluorescein staining on cobalt blue filter of slit lamp was 
6.25 mm ranging 4.5 - 8 mm and vertical dimension was 7 
mm ranging 5 - 9 mm in the patients before PRP. Average 
time taken to heal the epithelial defect after PRP therapy was 
14.5 days ranging 7 - 22 days (Table 1).

S. No. Patient with Age Horizontal Epithelial Defect Size 
(mm)

Vertical Epithelial Defect 
Size(mm)

Time Taken 
(days)

1 52 7 6.4 13
2 52 6.8 7.8 14
3 52 6.5 5.5 14
4 52 4.8 5.8 11
5 54 7.5 6.4 18
6 54 8 6.2 16
7 54 4.8 5.2 10
8 55 6.5 7.2 15
9 55 6.8 7.6 12

10 55 7.8 6.6 8
11 55 6.2 7.4 9
12 55 5.2 6.8 11
13 55 4.8 5.8 11
14 58 6.2 6.8 16
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15 59 5.6 7.2 10
16 59 5.4 5.2 7
17 59 7.5 8.6 14
18 62 7.2 5.4 15
19 62 6.4 5.6 14
20 62 4.8 5.6 14
21 62 6.5 6.8 10
22 63 7.8 9 18
23 64 7.6 6.5 10
24 64 4.5 5.4 15
25 64 4.8 6.4 11
26 64 6.8 6.2 16
27 64 7.4 7.8 18
28 65 6.2 5 17
29 65 4.8 5.4 18
30 65 6.6 7.2 15
31 65 7.2 6.8 19
32 65 5.4 6.2 16
33 65 7.5 7.2 19
34 67 8 9 Not healed
35 67 6.8 5.5 15
36 67 7.4 8.2 22
37 67 7.2 8.4 Not healed
38 68 7.2 6.8 20
39 68 6.4 6.4 18
40 68 4.6 5.8 17
41 68 7.8 7.5 11
42 69 5.8 5.8 17
43 72 6.5 8.4 22
44 72 4.8 6.8 18
45 72 6.2 8.8 17
46 74 6.5 7.4 17
47 74 7 6.8 16
48 74 7.5 7.8 21
49 74 6.8 6.4 17
50 74 7.4 8 21

Table 1: Epithelial Defect Size.

Discussion 

Epidermal growth factor (EGF) acts as a chemotactic agent for 
both epithelial and stromal cells, stimulates the proliferation 

of limbal and peripheral epithelial cells as well as stromal 
fibroblasts, and encourages the production of fibronectin. 
Consequently, EGF stimulates the production of extracellular 
matrix proteins to aid in repair of corneal epithelium. Damage 
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to the epithelium causes the production and release of several 
additional growth factors and inflammatory cytokines in 
platelets, including interleukin-1 (IL-1) and tumour necrosis 
factor alpha (TNF-α). In response to IL-1, keratocytes release 
growth factors that affect the migration and multiplication 
of epithelial cells, including keratocyte growth factor (KGF) 
and hepatocyte growth factor (HGF). The differentiation and 
development of epithelial cells and stromal keratocytes are 
regulated by transforming growth factor beta (TGF-β) and 
insulin-like growth factors (IGFs). Thymosin-β4 facilitates 
epithelial migration and re-epithelialization during wound 
healing, while platelet-derived growth factors (PDGFs) 
control keratocyte migration and proliferation.

Fibronectin plays an important role in wound healing 
process, particularly in the migration of corneal epithelial 
cells. During the healing process, fibronectin acts as a 
temporary scaffold, providing a surface over which these 
cells can move as they work to repair the damaged tissue. In 
addition to serving as this vital matrix, fibronectin also has a 
chemotactic property. This dual function of fibronectin-both 
guiding and stimulating cell movement-makes it an essential 
component in the healing of corneal injuries [24-26].

Conclusion 

Platelet rich plasma is known to be effective modality for 
corneal epithelial defect treatment with least side effects.
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