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Introduction
	 Osteoarthritis (OA) is a degenerative disorder resulting from loss 
of joint cartilage and underlying bone [1]. Articular cartilage is an 
avascular connective tissue and serves as a buffer material to weight-
bearing and shearing forces together with the unique extracellular 
matrix, which is composed of high concentration of proteoglycans, 
polymeric Hyaluronic Acid (HA), and link protein. Under stimulation 
with repetitive mechanical injury, the elevated inflammatory 
cytokines, produced by fibroblast-like synovial cells, macrophage-like 
synovial cells, and chondrocytes such as interleukin (IL)1 and tumor 
necrosis factor alpha result in a significant effect of cartilage damage 
[1]. There are no approved disease modification therapies for OA, 
and the only non-invasive pharmacologic therapies recommended 
for OA symptom management are analgesics and Non-Steroidal 
Anti-Inflammatory Drugs (NSAIDs) [2,3]. Intra-articular therapies, 
including corticosteroids and Hyaluronic Acid (HA) are frequently 
used to treat knee OA, but both treatments have limitations. The 
American Academy of Orthopaedic Surgeons (AAOS) determined 
that there was inconclusive evidence to support the use of intra-
articular corticosteroids of OA [4] and several recent studies have 
suggested that corticosteroids may have detrimental catabolic effects 
on cartilage [5,6].

	 Recently, cell-based therapies have emerged as possible disease-
modifying treatments. Mesenchymal Stem Cells (MSCs) Platelatel 
Rich Plasma, Adipose-derived Stem Cells (ASCs) have demonstrated 
chondrogenic potential [7].

	 Sports injuries are considered disorders of the musculoskeletal 
system or concussions [8] that are generally caused during sportive 
activities such as football.

	 The most common injuries related to the sport are acute muscle 
tears (involving hamstrings, adductors, and calf muscles) and 
muscle strains [9,10], being acute hamstring injuries have one of 
the highest recurrence rates that can lead to prolonged absence from 
sports [11,12]. In football, for example, 25 players in the squad have 
approximately five hamstring injuries each season, equivalent to more 
than 80 lost football days [9]. 

	 Blood-derived products, especially Platelet- Rich Plasma (PRP) 
[11], aim to improve the process of tissue repair through the delivery 
of growth factors that provide chemotactic, proliferative and anabolic 
responses [12,13]. This product has grown in popularity over the past 
few years in several fields of medicine, including aesthetics [14], 
dentistry [15], autoimmune disease [16] and orthopedics [17]. Despite 
the widespread unregulated use, the efficacy of PRP therapy has yet to 
be established [18,19].

Case Presentation
	 A 24-year-old male with no previous history of trauma or knee 
surgery visited our Regenerative Medicine Institute REGENERóN in 
January 2020. His body weight was 65 kg and height was 170 cm  
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Abstract

	 Osteoarthritis (OA) is a degenerative disorder resulting from 
loss of joint cartilage and underlying bone. Sports injuries are 
considered disorders of the musculoskeletal system or concussions 
that are generally caused during sportive activities such as football.
Blood-derived products, especially Platelet- Rich Plasma (PRP), 
aims to improve the process of tissue repair through the delivery of 
growth factors that provide chemotactic, proliferative and anabolic 
responses.

	 We present a case report of a Football First Division Athlete, 24 
years old, with no hierarchical antecedents, suffered on January 
2020, a sports traumatic impact on the right knee, generating 
an osteochondral injury with an unstable appearance due to 
the manifestation of a focus of cartilage and bone between two 
hypointense signal sheets in Resonance Magnetic T1. In turn, 
inflammatory patterns were evident in the internal lateral ligament 
and the anterior cruciate ligament. The patient underwent Platelet 
Rich Plasma (PRP) therapy at the department of REGENERóN 
Regenerative Medicine Institute by Stem Cell Therapy Argentina. 
This procedure has been shown to be effective and safe for chondral 
injuries like we can see on this case report.
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(Body Mass Index [BMI]: 22.5 kg/m2). He complained of knee pain 
and painful sensation over right knee during walking after impactation 
trauma. The KOOS was 50 points in resting. Poor walking endurance 
and soreness were also noted in the daytime. 

Materials and Methods
	 The author obtained written consent of the patient to describe the 
illness and publish this case report. 

	 Football First Division Athlete, 24 years old, with no hierarchical 
antecedents, suffered on January 2020, a sports traumatic impact on 
the right knee, generating an osteochondral injury with an unstable 
appearance due to the manifestation of a focus of cartilage and bone 
between two hypointense signal sheets in Resonance Magnetic T1. 
In turn, inflammatory patterns were evident in the internal lateral 
ligament and the anterior cruciate ligament (Figure 1).

	 The patient underwent Platelet Rich Plasma (PRP) therapy at the 
department of REGENERóN Regenerative Medicine Institute by 
Stem Cell Therapy Argentina. 

	 The extraction of 51 ml of blood was carried out aseptically using 
the closed vacuum system with sterile tubes for humans (BD) with 
ACD Solution A. Centrifugation was performed for 48 minutes 
(according to the Stem Cell Therapy Argentina®, private protocol) 
to obtain a high PRP concentration or high platelet concentrated 
(HPC Registered) product through a Thermo Fisher Scientific  

refrigerated centrifuge. The gradient centrifugation was performed 
under Good Laboratory Practices (GMP) by a physician trained in 
Advanced Therapies and Regenerative Medicine, in order to obtain an 
average concentration of 2858 x10 [9] platelets/L by using a Thermo 
Fisher Scientific laminar flow and positive pressure High Efficiency 
Particulate Air (HEPA) filtered system. Prior to the injection of HPC, a 
quality control of the process and the product was performed through 
a Wiener Lab Counter 19 hematology analyzer (Figure 2).

	 An amount of 3cc of HPC was drawn aseptically into 3 cc 
sterile syringe. Subsequently, the patient was injected the product 
intraarticularly.

	 One functional index evaluated for the quality of life was the 
Knee Injury and Osteoarthritis Outcome Score (KOOS) was used to 
evaluate the patient clinical symptoms. 

	 The Knee injury and Osteoarthritis Outcome Score (KOOS) was 
developed as an extension of the WOMAC Osteoarthritis Index with 
the purpose of evaluating short-term and long-term symptoms and 
function in subjects with knee injury and osteoarthritis. The KOOS 
holds five separately scored subscales: Pain, other Symptoms, 
Function in daily living (ADL), Function in Sport and Recreation 
(Sport/Rec), and knee-related Quality of Life (QOL). The KOOS has 
been validated for several orthopedic interventions such as anterior 
cruciate ligament reconstruction, meniscectomy and total knee 
replacement. In addition, the instrument has been used to evaluate 
physical therapy, nutritional supplementation and glucosamine 
supplementation. The KOOS is a knee-specific instrument, developed 
to assess the patients’ opinion about their knee and associated 
problems.

	 Magnetic Resonance (MRI) study was carried out before first HPC 
application and 4 months after (Figure 3).

Results
•	 Previous application of HPC, the patient completes the KOOS 

Score, that was 40%
•	 We injected 3 ml of HPC intraarticular by live fluoroscopy
•	 After 3 months, the KOOS was improved to 80%, and on the 4 

month, MRI changes could be evaluated (Figure 3)
•	 After 6 months, the KOOS score was 99%

Figure 2: Prior to the injection of HPC, a quality control of the process and 
the product was performed through a Wiener Lab Counter 19 hematology 
analyzer (A). A peripheral blood smear was performed on the slide from the 
ACD Solution A tube. The plate was colored by Wright’s stain. Photo was 
performed in a Motic BA210LED trinocular optical microscope with a total 
magnification of 1000X (B).

Figure 1: The internal collateral ligament manifests a surrounding hyper 
intensity compatible with Peri-ligamentous edema, without alterations 
in signal intensity or intraligamentary thickness associated with soft tis-
sue edema. External tibial plateau with stable osteochondral lesion, with 
adjacent area of bone edema. Discrete increase in synovial fluid in the 
sub-quadriceps bursa and in the interline femoro-tibial. The femoro patel-
lar joint is of normal characteristics. The patellar and quadriceps tendons 
are of normal morphology and signal intensity. The cruciate ligaments, the 
external collateral ligament and the iliotibial band are of morphology, path 
and normal intensity. Both menisci are of normal morphology and signal 
intensity, preserving their articular surfaces. Muscle structures are of nor-
mal morphology.
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Discussion
	 Regenerative biomedicine is progressively emerging at the 
forefront of medicine. This innovative field includes interventions 
such as the use of Platelet-Rich Plasma (PRP), mesenchymal stem 
cells, extracorporeal shock wave treatment, sclerosing agents, nitric 
oxide, and matrix metalloproteinase [19].

	 In this case report we will focus on PRP, a bioactive regenerative 
therapy that has garnered significant attention in recent years. 
Results of animal studies have demonstrated the efficacy of PRP in 
accelerating the healing process after muscle [20], ligament [20], joint 
[21], and tendon [22,23] injuries. Human clinical trials are emerging 
alongside numerous anecdotal cases that demonstrate the promise of 
this innovative therapy, which likely will play a major role in shaping 
the landscape of sports medicine [19,24].

	 The management of chondral injury/pathology present a 
challenge to clinicians. The natural history of chondral defects is 
not well documented and although many studies indicate that they 
are progressive and lead to development of osteoarthritis, others 
are less conclusive. It is likely that progression is dependent upon 
variables such as patient’s sex, age, weight, size and depth of lesion 
and also mechanism of injury.Current surgical management of 
traumatic and/or degenerative chondral lesions includes arthroscopic 
chondroplasty, microfracture/osteoplasty and when appropriate 
autologous chondrocyte implantation or Matrix Induced Autologous 
Chondrocyte Implantation (MACI) [25].

	 A case report described a 12-year-old soccer player with knee pain 
and Magnetic Resonance Imaging (MRI) findings of a large chondral 
lesion in his medial femoral condyle. He had a 2cm loose chondral 
body in the intercondylar fossa and underwent PRP-supplemented 
arthroscopic surgery to reattach the loose body, with resultant good 
functional outcome [26].

	 In the animal literature, results of several studies demonstrated 
evidence of osteogenesis and formation of cartilaginous tissue 
with PRP combined with chondrocytes or a collagen matrix [27]. 
Sustained-release PRP intra-articular injections also resulted in 
increased cartilage matrix metabolism [27]. Although chondrocytes 
and PRP appeared to stimulate chondrogenesis subcutaneously, 
demineralizedbone matrix and PRP did not stimulate osteogenesis 
intra- muscularly [27], which prompts further questions about the 
substrates with which PRP may have synergistic effects and the 
environment in which the composite is placed [27].

	 Platelets are ‘small, non-nucleated bodies, produced by 
megakaryocytes in the bone marrow that circulate in peripheral blood 
and are known primarily for their role in hemostasis’ [27].

	 Intraarticularly injected sustained release vehicles for PRP 
appeared to stimulate cartilage matrix metabolism, which suggests 
potential uses in osteoarthritis management [28,29].

	 By definition, PRP must contain a higher concentration of platelets 
than baseline [10,13], however, there are many other variables in the 
make-up of PRP that will lead to different biologic and physiologic 
properties; and possibly effective- ness. An increase in platelets is 
an incomplete and simplistic description of PRP. There are multiple 
parameters in addition to platelet concentration which should be 
considered.PRP preparation is a simple, low-cost and minimally 
invasive procedure that provides a natural concentrate of autologous 
haemopoietically derived growth factors that can assist musculo-
skeletal tissue repair [10].

	 As you can see, the PRP has been given a special treatment as it 
is not an advanced therapy product; the cells are not stem cells. This 
is a frequently seen news headline every time one of our colleagues 
applies it to an athlete, with the damage this does to the good use of the 
medicine. Responsibility for the poor information that is transmitted 
to the public in general when “to sell more” we give out this kind of 
information is ours and only ours. Not only when it is released in the 
press, but also when we are capable of marketing the product as if it 
were a “magic potion”, able to “cure” all kinds of illnesses and which 
can be applied whenever necessary. The majority of times without 
much scientific evidence. We should be clear that as it is a medicine, 
this type of publicity is not allowed. Our obligation as professionals 
is to comply rigorously with the existing legislation, the base of the 
Good Clinical Practices that should define professionals in the clinical 
practice in general [30].

	 The use of PRP to stimulate cartilage repair is a particularly exciting 
application. Osteoarthritis represents a large burden on quality of life, 
productivity, and health care costs and its incidence is forecast to rise 
considerably over the next decade. It is thought that PRP can stimulate 
chondral anabolism, reduce catabolic processes, and may improve 
overall joint homeostasis reducing synovial membrane hyperplasia 
[31]. The work of Mishra et al., supports this demonstrating that PRP 
stimulates mesenchymal stem cell proliferation in vitro [32].

	 Kon et al., injected PRP into 115 knees with documented 
degeneration. Significant improvement of all clinical scores was 
found at 6-12 months compared to baseline (p < 0.0005). They found 
PRP injections to be safe and had the potential to reduce pain and 
improve knee function [33]. This data may help support the use of 
PRP to treat athletes with early degenerative changes.

	 In sports medicine, athletes and the media will continue to drive 
the use of platelet rich plasma as a treatment for a plethora of acute 
and chronic problems. In the long run, prospective, randomized trials 
will supplant anecdotal results and help clinicians develop specific 
treatment guidelines. It will be crucial as this evidence evolves to 
demand reporting of the type of PRP used, the rehabilitation process 
and objective outcome measurements whenever possible [34].

	 Recently, Kon et al published a prospective clinical study 
comparing the efficacy of PRP injections compared with HA 
injections for the treatment of cartilage degenerative lesions and OA.  
|

Figure 3: The femoro-patellar joint is of normal characteristics. The patel-
lar and quadriceps tendons are of normal morphology and signal intensity. 
The cruciate ligaments, the external collateral ligament and the iliotibial 
band are of morphology, path and normal intensity. Both menisci are of 
normal morphology and signal intensity, preserving their articular surfaces. 
Muscle structures are of normal morphology.
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In this study, 50 patients received 3 autologous PRP injections every 
2 weeks, 50 patients received high-molecular-weight HA injections, 
and 50 patients received low–molecular-weight HA injections. 
The authors used 2-month and 6-month end points and found that 
overall, at 6 months after therapy; improved results were seen in the 
PRP group with regard to pain and symptom control. The authors 
did report worse outcomes in patients who were older with more 
advanced arthritis [34].

	 In one of the larger cohort studies available, Sanchez et alreported 
on a prospective group of 60 patients with knee pain receiving 
either PRP or Hyaluronic Acid (HA) injections weekly for 3 weeks. 
Although this study did not specifically focus on the treatment 
of isolated chondral defects, this was one of the first comparison 
studies published describing the clinical effects of PRP therapy. 
Overall, the PRP group had statistically significantly improved pain 
scores, function scores, and overall Western Ontario and McMaster 
Universities Arthritis Index (WOMAC) scores when compared with 
the HA group [35].

	 Patel et al performed a double-blind randomized controlled trial 
investigating the effect of PRP versus saline injections in patients 
with early osteoarthritis of the knee. A total of 156 knees were divided 
into 3 groups: saline control group, a single injection of PRP, and 2 
injections of PRP 3 weeks apart. White blood cell–filtered PRP with 
a concentration of platelets 3 baseline was used. The authors reported 
significantly improved WOMAC scores over baseline in both PRP 
groups at all time points during the 6-month follow-up [36].

	 Several studies in literature report that growth factors contained 
in PRP promote chondrocytes synthesis through regulation of gene 
expression, proteoglycans production and type II collagen deposition 
[37,38]. Platelet-rich plasma has a high concentration of platelets that 
once implanted release in the site important growth factors such as 
the platelet-derived growth factor, the Transforming Growth Factor-β 
(TGF- β), the fibroblast growth factor, the Insulin like Growth Factor 
(IGF-1 and IGF-2) and the vascular endothelial growth factor. Among 
these, the TGF- β seems to play a key-role to support and enhance 
other growth factors [39]

	 Growth factors play an important role in maintaining the cartilage 
tissue and joint structures homeostasis as a whole [40,41] and thanks to 
their interaction they give a contribution to the increasing of chondral 
phenotype cells expression and proliferation, they stimulate the 
mesenchymal stem cells differentiation in a chondrogenic sense, they 
promote the matrix deposition and slow down the matrix catabolism, 
and they reduce the suppressive effect exerted by the inflammatory 
mediators on the proteoglycans synthesis [40].

Conclusion

	 Chondral defects treatment can now rely on a different regenerative 
product like PRP, which aim at promoting the restoration of the joint 
surface based on a biological approach. PRP has been around for 
approximately 15 to 20 years but the technique of administration has 
improved greatly and supportive research has emerged recently.  This 
involves taking the patient’s own blood and spinning it down in a 
centrifuge to produce a medium rich in platelets and growth factors 
that stimulate healing when injected into injured areas. The main 
problem we are presenting is the lack of standardization of PRP. 

	 The involved portions of joints and tendons have poor blood flow, 
which is felt to be the cause of poor spontaneous healing. The goal 
of the PRP application is to stimulate a better healing environment. 
PRP has been used in cartilage to treat osteoarthritis and to support 
treatment techniques for chondral injuries. This procedure has been 
shown to be effective and safe for chondral injuries like we can see 
on this case report.Future prospective randomized controlled trials are 
warranted to conclusively ascertain the longterm safety and efficacy 
of the use of PRP on this type of injuries on Sport Medicine. 
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