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Abstract  
    Background: Platelet-rich plasma (PRP) was beneficial in the department of 

surgery for 2 many years; there has been modern importance inside the usage of PRP 

for the therapy of sports-related damages. increase factors and bioactive proteins 

found in PRP that affect the restoration of tendon, ligament, muscle, and bone. this 

article studies the main technological know-how of PRP, and it defines the cutting-

edge medical makes use of in sports medication and other uses of PRP. 

Objective: The goal of the study is to study platelet-rich plasma and its types, to 

discuss methods of preparations and its clinical applications 

Summary: PRP hastens the rate of gentle tissue damage restoration, there are many 

ability benefits. First, there's a little hazard of rejection due to the fact the injection is 

from the patient's own autologous blood. 2nd, PRP can be produced in an easy and 

comparatively cheaper manner instead of the greater complex manner of gathering 

stem cells. 

Conclusion: mainly PRP and items related to PRP have been added to an assorted 

variety of tissues in a significant number of careful fields. The general point of PRP is 

to give an incredible focal point of platelet development viewpoints to encourage 

healing. This present survey proposes that PRP might be valuable in sports medicine 

Keywords: Platelet-rich plasma · Endothelial cells · Platelet-poor plasma · Angiogenesis 

 

Introduction 
Platelet-rich plasma (PRP) is a platelet-

rich concentrate with higher-than-

standard degrees of platelets whenever 

contrasted and entire blood. It is an 

item subordinate from complete blood 

through the procedure of evaluation 

thickness centrifugation (36). 

There are 2 boss types of PRP, The 

fundamental one is originated from the 

plasma layer. It focuses to wipe out red 

cells and leucocytes from the readiness 

and to gather the same number of 

platelets from the lingering ''plasma'' 

layer. The auxiliary item is little in 

erythrocytes and leucocytes have a 

little measure of platelets (1.5 to 

multiple times benchmark levels). 

Another sort of creation is set up from 

the buffy coat layer. It focuseS to take 

platelets from both the plasma and the 

cell layer as is for the most part more 

noteworthy in platelet volume, making 

about 3 up to 8 times the standard 

measure of platelets (11) 

Our target of the work 

The objective of the study to  

 1. To study platelet-rich plasma, 

discuss their types.  

 2. To discuss methods of preparations  

 3. To discuss its clinical applications 

Blood Platelets 

  Blood platelets are the cells that need 

nucleus and have a genuine character 

in the process of hemostasis. In a 

human body,  about 1×10
11

 platelets 

are shaped each day by a process of 



SOHAG MEDICAL JOURNA                         Clinical Applications Of Platelet Rich Plasma 

Vol. 23 No. 3 July 2019                                      BedourElsayedHussien 

 

187 
 

differentiation, development, and 

discontinuity of the megakaryocytes 

(47). 
Every platelet fluctuates in its volume, 

thickness, and reactivity. The standard 

platelet includes are in the scope of 

150–400×10
9
/L. In typical conditions, 

platelets remain in the blood for 8 up 

to10 days and when platelet number 

abatement beneath the ordinary level, 

the risk of bleeding is incredible ((17). 

Platelets are little cells yet they are 

practically significant under hazardous 

circumstances (5) They start from 

megakaryocytes found in the bone 

marrow, and circle the blood and kept 

in the spleen (25) 

Platelets don’t hold a nucleus and 

when they are in the inactive state they 

have a discoid shape with a breadth of 

2-4 mm (30,35)  Human beings contain 

around one trillion blood thrombocytes 

available for use, everyone has a 

normal life expectancy of just 8–10 

days. Platelets have a significant 

capacity as they act as the "bandages" 

of the circulation and react when the 

vein is harmed by altering their shape, 

producing their granules, accumulating 

to create a platelet coagulate. It 

assumes a fundamental job in aiding 

and directing angiogenesis and 

immunity (3) 

Megakaryocytes are viewed as myeloid 

cells that found less than 0.1 % of the 

cell populace of the marrow cells, and 

their numbers can be influenced by 

elements as thrombopoietin level 

(TPO) and chemokines (4,21). These 

develop into burst- and colony-forming 

units, they both  have the CD34 

antigen and then continue to mature 

into megakaryocytes and complete 

development until they become mature 

platelet (29)  

Thrombopoietin level is the best 

significant controller of 

thrombopoiesis so platelet sums can be 

diminished if TPO production is 

inhibited without harm of the process 

of hemostasis (19,41) 

Development of Platelets:- 

 There are many theories to explain the 

formation of platelets.  In the bone 

marrow   In the bone marrow 

megakaryocytes situate as a triple 

structure. With their VEGF production 

ability, they make the cells of the 

endothelium of the vessels near 

themselves(9). 

  The common scientifically known 

three theories are mentioned as 

1) platelet is lightly blebbing from the 

membrane of megakaryocytes (5) 

2) There are cell parts in 

megakaryocytes named “Demarcation 

Membrane System” from which 

platelets granules shrink and trash 

breaks away (39). 

3) The most important hypothesis is 

"Proplatelet development". as the 

megakaryocytes have long slender 

augmentations at the blood flowing site 

of veins and on these divisions there 

are minor bodies whereby the help of 

blood shear power platelets go directly 

to circulating blood (16). 

 These cell fractions have  difficult 

properties as there is two parts in the 

cytoplasm could be found in platelets : 

1)Hyalomere:  it is a bright blue 

uniform area of the outer cytoplasm of 

the platelet 

2)Granulomere (Chromomere): it is 

the central region and tight part of the 

platelets (44) 

One of the characters of thrombocytes  

is the great amount of very important 

active molecules which are present in 

these granules (12) 
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Table1: The general features of platelet granule types 

 

(Michelson., 2008) 

Platelet role in hemostasis and 

thrombosis:   

Platelet adhesion  : 

Platelet linkage is a compound 

procedure happens when a vessel is 

harmed and result in the cooperation of 

receptors that are available on the 

superficial wall of platelets and 

prompts adherence of platelet to the 

injured vein (28). 

Platelet activation : 

Platelets are then initiated by this 

adhesion and by the connection of 

different platelet agonists to their outer 

receptors (42). 

Platelet aggregation : 

Platelet aggregation means platelets 

accumulation to themselves that form a 

large hemostatic plug that closes the 

injured blood vessel  (18). 

Platelet-rich plasma : 

PRP is known as a section of 

autologous plasma with a platelet focus 

higher than the standard degree of the 

ordinary blood. The best concentration 

is at minimum a fourfold rise in 

original concentration or around 

1,000,000/mm3 (23) 

 (PRP) have a significant job in the 

quickening and encouraging reaction to 

damage. The cellular reaction to 

damage has four principle phases as 

the following: hemostasis, 

inflammation, expansion, lastly 

remodeling. Each one of these stages is 

advantaged by better cellular action all 

of these include platelets. (35) 

Component of platelet-rich plasma: 

Platelets 

     PRP is characterized by the entire 

volume of platelets, and not by extra 

segments of blood. In people, the 

standard platelet level in absolute 

blood differed from 150 X 103 up to 

350 x 103/μL (13) and platelet-rich 

plasma is generally known as at any 

rate 1 x 106 platelet /μL present in the 

plasma (24). 

Leukocytes 
 Leukocytes have a significant capacity 

as they have and make cytokines that 

are exact active and cause 

inflammation. The elevated level of 

leukocyte  is linked with higher 

production of VEGF (14)  

Fibrinogen 

    Fibrinogen cleaved into fibrin 

monomers by thrombin then they 

collect into systems of insoluble 

polymers of fibrin. the platelets, 

leukocytes, and different cells can 

multiply, sort out, and execute  in a 

suitable matrix at the site of damage 

that these systems arrange (22) 

Growth factors and cytokines 
    PRP encloses many factors as PRP 

holds a three to fivefold rise in growth 

 
Number/ 

platelet 

Diam
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Surface 

area/ 

platelet 

Common 
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General function 
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factor focuses. Important properties in 

orthopedics as the capacity of anabolic 

to improve chondrocyte and tenocyte 

differentiation are. Anabolic growth 

factors enclosed in PRP as at first; 

human growth hormone (HGH) then  

TGF- β1, PDGF, IGF-1, VEGF, and 

bFGF. also, IGF-1 improves the 

proliferation of fibroblasts (8). 

Platelet-Rich Formulations : 

There are two main types as following:   

Platelet-Rich Plasma (PRP)                

   It is known as the section of the 

blood that has a platelet focal point of 

about one million platelets/μl, or five 

times greater than that of entire blood 

(24). 

Leukocyte-Rich PRP (LR-PRP): 

In which PRP has a high count of 

leukocytes in the blood sample (15). 

 Leukocyte-Poor PRP (LP-PRP): 

 Leukocyte-poor PRP definitely 

leukocytes eliminated from the blood 

section by the aid of cell divider 

systems that remove them. LP-PRP 

cannot result in a great inflammatory 

reaction at 5th days after injection in 

the intratendinous area compared to 

LR-PRP (45) 

Platelet-poor plasma (PPP): 

    Platelet-poor plasma is considered a 

creation of the PRP procedure and is 

the blood section without platelets that 

is the result after centrifugation to 

remove erythrocytes from this plasma. 

Double-spin centrifugation is 

recommended by some protocols to 

confirm that platelets are concentrated 

and enclosed within the PRP. PPP does 

not contain similar therapeutic benefits 

as they are deficient in the platelet 

important factors and cytokines that 

exist in the PRP (31).  

Production of PRP : 

    PRP is set up from any sample of 

patients' blood drained during 

treatment. Around 30 ml of blood of 

veins will return 3up to 5 ml of PRP 

reliant on the standard platelet volume 

of the person, the machine and the 

method that is utilized. An 

anticoagulant as citrate dextrose is 

used as the blood flow happens to 

diminish platelet aggregation before its 

utilization in non-appropriate 

concentration (43). 

Principles of PRP preparation : 

       PRP is made by a procedure 

named a differential centrifugation. In 

which the acceleration power is 

acclimated to cause sedimentation of 

some cellular parts dependent on 

various specific gravity. There are a 

few strategies for getting ready PRP. It 

tends to be made by the PRP way or by 

the buffy-coat way (25). 

Procedure : 

PRP method : 
   At first, we drain WB in acid citrate 

dextrose (ACD) tubes  

 The blood sample can't be chilled at 

any time during or before platelet 

separation.  

Soft’ spin used to Centrifuge the blood, 

then the supernatant plasma transferred 

that contains platelets into a different 

sterilized tube (with no 

anticoagulation).  

 Then the tube is centrifuged at a 

greater level (a hard spin) to acquire 

the concentrate of the platelet at the 

end of the tube. 

 The lower third is PRP but the upper 

two-thirds is platelet-poor plasma. At 

the end of the tube, the concentrates 

are produced. Then PPP removed and 

the remaining parts suspended in the 

least amount of plasma (2 up to 4 mL) 

by then lightly shake the tube (46). 

Buffy coat method : 

1. WB must be put away at 20°C to 

24°C preceding centrifugation.  

2. At that point, WB  is centrifuged at 

an 'incredible' speed.  

3. Three layers are delivered due to 

differences in their thickness: The last 

layer made out of RBCs, the center 

layer named the buffy coat and made 

out of platelets and WBCs and the 

upper layer is the PPP layer.  
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4. At that point supernatant plasma 

expelled from the highest point of the 

compartment.  

5. At that point move the buffy-coat 

layer to various sterile tubes.  

6. centrifuge at little speed to isolate 

WBCs (37) 

Indications : 

    There are several potential goals for 

PRP therapy as they can be used in the 

following : 

1. Lateral epicondylitis 

2. Medial epicondylitis 

3. Rotator cuff pathology    

4. Injury of Medial collateral ligament  

5. Injury of Lateral collateral ligament  

6. Shoulder labrum tear        

7. Hip labrum tear  

8. Wrist injuries (multiple ligaments and 

tendons)  

9. Biceps tendon partial tear      

10. Costochondritis 

11. Greater trochanter injury    

12. Meniscus injury  

13. 13.Patella and quadriceps tendon  

        injuries          

14.Achilles tendon (partial tear) 

15.Plantar fasciitis  

16.Triangular ligament sprains (32) 

Other applications of PRP: 

1)Tendinopathy : 

      The histological assessment of 

synovium in osteoarthritic joints 

uncovers the presence of provocative 

cytokines in the synovium in agonizing 

osteoarthritis, the equivalent is absent 

in chronic tendinopathies (1).  

 Infusing high measures of platelets 

into the sites of the incessantly harmed 

ligament can release numerous 

important factors through the granules 

present in the platelet.  These GFs, 

when existing in greater than normal 

amounts they help the healing response 

and improve it (40) 

2) Ligament Pathology 

     PRGF affect the histological 

features of tendon grafts, that cause 

enhanced remodeling in comparison to 

diseased grafts. Despite the fact that 

these discoveries are not definitive the 

usage of PRP in the injured ligament is 

thought to be harmless, and improved 

agony and join a rebuilding (36) 

3)Muscle Pathology  

    PRP was thought to cause scarring 

of the muscles. However, more 

advanced styles in PRP research 

suggest that they facilitate the muscle 

strains to heal(6). 

 PRP can cause a rise in satellite cell 

enactment, expanded width of 

recharging fibers, and cause incitement 

to myogenesis. (34) . 

5)Platelet-rich plasma in 

dermatology and aesthetic medicine 

    Platelet-rich plasma (PRP) is widely 

used in derma medicine and cosmesis 

as PRP can be used in the therapy of 

acne, scars, and hair loss (especially in 

females). It is also very helpful skin 

reconstructing and fixing around the 

eyes. Prior to the injection of  PRP in 

the therapy of hair falling, a modest 

scalp roller with spikes utilized to 

stimulate the diminishing regions. (26) 

6) Aesthetic and regenerative 

medicine 
    The usage of platelet-rich plasma, 

which is concentrated blood plasma 

fulled with platelets, is an essential 

developing method used in several 

medical ways as orthopedics, dentistry, 

surgery or dermatology. PRP (platelet-

rich plasma) also used in regenerative 

and aesthetic medicine. Platelets are 

the main part of inflammatory cascades 

because of their major number of cell 

surface antigens and granules which 

stock mediators that have the main 

function (2) 7) Ulcers in patients with 

DM  : 

    A diabetic foot ulcer is the main 

complication effect of 15% of patients 

who suffer from DM type 2. 

Progressing tissue destruction can 

cause such advanced damage, an 

amputation might be the only available 

treatment. Treatment is long-term and 

complicated, and achieving good 
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therapeutic effects is difficult. 

Treatment is based on disinfection, 

surgery and enzymatic substances, 

PRP usage during the therapy of these 

ulcers will enhance the response and 

improve the healing procedure (7). 

Basic Concerns and Contraindic-

ations for PRP : 

1. Immunocompromised patients are 

conceivably at high hazard for 

disease  

2. Patients with thrombocytopenia or 

bleeding issue  

3. Persons who experience the ill 

effects of dynamic malignant 

growth  

4. History of malignant growth or 

suspected oncological malady must 

counsel with an oncologist and get 

medicinal leeway before treatment 

with PRP,  

5. Fundamental or confine Infection is 

consistently an essential worry in 

playing out any interventional 

procedure  

6. Coagulopathy due to platelet 

disorder, Complicated          and 

unpredictable life systems,  

7. Consistent  treatment with NSAID 

or steroid treatment,  

8. Patient refusal or powerlessness to 

give educated assent  

9. Increased agony at the infusion 

position. 

10. Increased incendiary response 

at the treatment site from the 

injectate... 

11. Proper naming for tests and 

legitimate transfer ought to be 

utilized to counteract cross-tainting, 

particularly if numerous patients are 

being dealt with (33,38) 

Patient selection for PRP injection : 

There are a few perspectives that 

influence the outcome as age, 

seriousness of ligament degeneration 

or knee osteoarthritis, length of side 

effects, earlier therapeutic 

meditations, and patient activity level 

may all be viewed as when assessing 

a patient for the use of PRP(20) 

Patient preparation : 

   Patients should experience a careful 

physical test to affirm knee OA and 

evaluate delicate periarticular torment 

generators that can be incorporated 

into treatment. Dangers and advantages 

must be inspected with the patient, and 

composed assent is accomplished (10). 

Technique : 

The patient is put prostrate with slight 

flexion of his knee. With the sonar 

guide and utilizing a lateral 

methodology, PRP is brought into the 

area of supra patella bursa (13).  

Post-procedure care    

After an infusion, patients are educated 

to escape from Jacuzzis or hot tubs and 

pools for the initial 24–48 h to 

diminish contamination hazard. (43) 

Conclusion 

Platelet-rich plasma (PRP might be 

known as the autologous part of 

plasma with platelet focus surpassing 

the standard level. Studies have shown 

that the best concentration is at the 

minimum rise in original concen-

tration, or around 1,000,000/mm3 

There are 2 boss sorts of PRP prepared. 

The first is from the plasma layer. Its 

objective is barring red and white cells 

from the readiness and to collect a few 

platelets from the rest of the ''plasma'' 

layer as plausible. The outcome 

generation is little in red and white 

cells and has a somewhat level of 

platelets (1.5 to multiple times standard 

levels). The second kind of item is 

delivered from the buffy coat layer. Its 

objective is to take platelets from both 

the plasma and the cell layer as is 

commonly more noteworthy in platelet 

check, yielding roughly 3 to multiple 

times the standard degree of platelets 
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