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Efficiency of platelet-rich plasma therapy for
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Abstract. In recent years, platelet-rich plasma (PRP) therapy
has been a subject of controversy in orthopedics field. Our
objective was to assess the efficiency of PRP therapy for
patients who have suffered grade 2 meniscal lesions and
grade 2 anterior cruciate ligament (ACL) lesions, graded by
magnetic resonance imaging (MRI). A retrospective obser-
vational study was conducted, which included 72 young
recreational athletes who had been diagnosed with grade 2
meniscal injury, graded using MRI, that benefited from PRP
therapy as an enhancement of the primary treatment, after
cast immobilization. The Lysholm score, the pain intensity
and the resuming of the physical activity before the PRP treat-
ment and one month after were analyzed. Our study revealed
that patients had an improved subjective perception of pain
after PRP therapy and an improvement of the Lysholm score.
Concurrently, 83.3% of patients could return to sports and
daily physical activity. It can be concluded that PRP therapy
is a safe, easy to manage treatment, efficient for pain relief and
in resuming of sports activities for young recreational athletes
who have sustained partial meniscal or ACL tears. In terms
of pain relief, it appears that the PRP therapy could be more
efficient for young patients with ACL injuries.

Introduction

The anterior cruciate ligament (ACL) and meniscus are
intra-articular structures that have an inadequate healing
capacity (1-4). Due to the high involvement of these structures
in the knee mobility and stability (3,4), injuries located at
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this site have always posed a challenge to the physician, this
leading to various treatment protocols being developed and
modified throughout the years (5,6).

Biological products, such as platelet-rich plasma (PRP),
mesenchymal stem cells (MSC), collagen products or
hyaluronic acid, as a primary option or as an enhancement
treatment, have gained increasing popularity in the previous
years. New procedures have been designed and perfected to
enhance the cell receptivity and, therefore, the tissue repair
in various areas of the knee, such as ligaments or meniscal
tissue (7-9).

Recently, teenagers and children involved in professional
or recreational athletics have increased considerably, there-
fore generating a magnified incidence of sports-related knee
trauma. Additionally, the awareness of these injuries has
expanded, which results in an increased prevalence of knee
lesions in the pediatric population.

PRP is an autologous blood product containing various
growth factors, which have exhibited beneficial effects on
cell proliferation and differentiation, extracellular matrix
production, cell migration, chemotaxis and angiogenesis (10)
[Table I (11,12)]. In addition to the multiple growth factors,
desirable features of PRP include the absence of immuno-
genicity phenomena, emphasizing its safety levels when
administered to patients (2,8).

Recently, PRP has become a popular choice for soft tissue
repair, for example, in aesthetic medicine (13). In terms of
orthopedics and sports medicine, it has shown promising results
on pain relief in both in vivo and in vitro models (8,14-16).

The menisci are crescent-shaped, fibrocartilaginous
structures that have a key-role in static weight-bearing,
knee-stabilization, compressive force distribution, joint
lubrication and proprioception (2-4). Degenerative or osteoar-
thritic changes emerging after total or subtotal meniscectomy
emphasize the importance of preserving or repairing these
structures, whenever possible, as an endeavor to maintain the
normal functioning of the knee joint (4,17).

When discussing the clinical outcome of meniscal inju-
ries, the vascularization of this tissue is a significant factor.
From intrauterine development and shortly after birth, the
menisci are fully vascularized structures. With time, the
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vascularization subsides, thus by the age of 10, only 10-30%
of the meniscus is vascularized, and at maturity, only 10-25%
of the peripheral tissue contains blood vessels (18,19) In young
patients, the meniscus has an adequate healing capacity, while
in teenagers and children aged over 10, two models related
to the location of the injury can be observed: One located in
the vascular area, where the blood supply delivers nutritive
factors which promote the differentiation of mesenchymal
stem cells (19) and one located in the avascular area, where
the healing process depends only on the intrinsic self-repair
capacity of the meniscus (18-20).

According to Lotysch et al (21), on MRI, meniscal lesions
can be classified into four different types: Grade 1 reveals a
small focal area of hyperintensity, with no extension to the
articular surface. In this case, non-operative care and physical
therapy are recommended. Grade 3 abnormal meniscal signals
are referred to as definite meniscal tears, and in this case, the
meniscal repair is an adequate treatment (especially in athletes
and active patients). Grade 2 includes linear areas of hyperin-
tensity and no extension to the articular surface (because some
grade 2 signals were found to be associated with a meniscal
tear on arthroscopy, they were further subdivided into 2a, 2b
and 2c).

Management for grade 2 meniscal lesions continue to be
controversial, as numerous patients have persisting pain after
conservative treatment. Blanke et al considered that this cate-
gory of patients could benefit from using biological products
as an enhancement of primary therapy (22).

ACL plays an important role in knee stability and normal
biomechanics (6). Injuries at this site, mainly developed in
sports participation, have been associated with instability,
decreased physical activity, low quality of life overall and
are considered to be some of the most devastating knee
injuries (19). Long-term, patients with ACL lesions have the
risk of developing degenerative changes in the knee, meniscal
tears or chondral lesions (23,24). Although reconstruction is
currently the gold standard for ACL lesions, this procedure is
associated with multiple complications and incomplete return
to sports (25).

When addressing young patients, sports medicine and
orthopedics must take into consideration the importance
of ensuring that long-term complications of ACL and
meniscal injuries are diminished. The clinical outcome of
this age category has the singularity of a high percentage of
patients involved in physical activity (recreational/profes-
sional).

Due to young patients requiring a different approach, there
is a constant tendency of designing new protocols, with litera-
ture suggesting that teenagers and children who have suffered
partial ACL tears, or grade 2 meniscal injuries (21), could
benefit from the use of biologics, such as PRP, in terms of pain
relief, joint stability improvement and resuming of physical
activity (22,26).

In order to comprehensively assess knee function impair-
ment, as well as treatment efficiency, patient-reported outcome
measures (PROM) are necessary.

The revised Lysholm knee scoring scale (27) consists of
eight domains which evaluate: Pain (25 points), instability (25
points), locking (15 points), swelling (10 points), limp (5 points),
stair climbing (10 points), squatting (5 points), and need for

support (5 points). Every question response has been appointed
a score on an increasing scale. The final score is represented by
the sum of all the answers, and may vary from 0 to 100. Higher
scores have been associated with an improved outcome.

The Lysholm knee scoring scale has an acceptable
test-retest reliability, criteria validity, construct validity,
responsiveness to change (28), and it is currently used to assess
various knee conditions.

Materials and methods

A retrospective observational study on 72 patients (48 females
and 24 males), aged between 11 and 17 years old, was conducted
on children and teenagers, defined as recreational athletes, who
are involved in sports activities at school or at home, but who
do not qualify as professionals. These patients were admitted
to the Pediatric Orthopedics Clinic of ‘Grigore Alexandrescu’
Children's Emergency Hospital, (Bucharest, Romania) between
January 2018 and December 2019. Inclusion criteria were as
follows: patients who suffered a knee sprain and underwent
X-ray and MRI imaging, and were diagnosed with grade 2
meniscal injury and grade 2 ACL lesion. Through the use of
X-rays, the patients who had a fracture, a subchondral fracture
or any other bony avulsion which would require other treat-
ment solutions were excluded from the present study. A total
of 55 patients were diagnosed with a grade 2 meniscal injury
[MRI grading (21)] and 17 patients with grade 2 ACL lesion
(MRI grading). They underwent PRP as an enhancement of
primary treatment (after cast immobilization). The study
was approved (approval no. 23223/05.12.2017) by the Ethics
Committee of ‘Grigore Alexandrescu’ Children's Emergency
Hospital (Bucharest, Romania). Preceding the study, all legal
guardians of the patients signed written informed consent
after receiving a detailed explanation of all the procedures the
patients would undergo.

Upon admission, trauma history was recorded, and a
clinical exam and X-ray were performed. After fracture
cases were excluded using X-rays, the cases diagnosed as
knee sprains underwent cast immobilization for three weeks.
Following removal of cast immobilization, all patients
followed a one-month recovery protocol, which included
physiotherapy, anti-inflammatory drugs, and physical activity
restraint. During this time, if there was no improvement
in pain levels, joint mobility, or knee swelling, an MRI was
performed. Following the MRI diagnosis, the patients under-
went PRP therapy. Since it meets the criteria of a PROM, the
Lysholm knee scoring scale was conducted before the first PRP
injection. The patients were also requested to rate their pain
intensity using the Numeric Pain Rating Scale (NPRS) (29).
The same injection technique was used for all patients, and
no cast immobilization was applied. All patients followed the
same recovery protocol: Avoiding full weight-bearing of the
injured knee for one week and gradual resumption of physical
activities. For pain management, the patients had a contra-
indication of taking non-steroidal anti-inflammatory drugs
(NSAIDs) (for six months).

A total of 1 month after the first PRP injection (3 months
after the initial trauma), the clinical outcome evaluation was
conducted using the Lysholm knee scoring scale and the NRS
of pain.
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Table I. Growth factors and their cellular effects.

Growth factor Cellular effect

TGF-p1 Enhances the proliferative activity of
fibroblasts

FGF-2 Promotes angiogenesis, cell migration, cell
differentiation and extracellular matrix
production

IGF-1 Has a chemotactic effect on myoblasts
and fibroblasts

PDGF Stimulates the proliferation and chemotaxis
of mesenchymal cells

VEGF Has a chemotactic effect on macrophages

and granulocytes; promotes angiogenesis

TGF-p1, transforming growth factor-f1; FGF-2, fibroblast growth
factor-2; IGF-1, insulin-like growth factor, PDGF, platelet-derived
growth factor; VEGF, vascular endothelial growth factor.

After the first follow-up (at one month after PRP treat-
ment), the patients included in our study had a check-up every
six months.

Demographic data, pain intensity (NRS) and Lysholm
score were analyzed using the unpaired t-test. The statistical
significance was determined using a conventional P-value
of <0.05 and a confidence interval (CI) of 95%. Analyses
were performed using Medcalc 19.4.0 software (MedCalc
Software Ltd.) and Excel (Microsoft Office Pack; Microsoft
Corporation).

Results

Our study included 72 subjects (48 females and 24 males), with
a mean age of 14.15 vs. 14.42 years old (P=0.67), as demon-
strated in Fig. 1. The patients were diagnosed with a grade 2
meniscal injury [MRI grading (21)] or grade 2 ACL lesion.

Pain on the NRS had a mean value of 7.81 before PRP,
while at the one-month follow-up, it had a mean value
of 2.22 (as revealed in Table II). The unpaired sample t-test
was performed. The difference between pain before and
after PRP was 5.59, with a 95% CI and an associated P-value
of 0.0065.

The Lysholm score before PRP had a mean value of
43.90 points and of 85.64 points at the one month follow up
(Table II). The difference was of 41.73 points, with a 95% CI
and an associated P-value of 0.0004.

In addition, the single assessment numeric evaluation of
pain and the Lysholm score between the patients who had
been diagnosed with ACL injuries vs. those who had been
diagnosed with meniscal lesions were compared.

As demonstrated in Table III, pain levels (NRS) were
similar in patients admitted with ACL lesions vs. patients
admitted with meniscal lesions (7.58 vs. 7.89). The Lysholm
score before the first PRP injection had a mean value of
46.11 points in patients who had sustained ACL lesions
vs. 43.21 in patients who had sustained meniscus lesions (the
difference was not statistically significant, P=0.63).

One month after the PRP treatment, pain on the NRS
decreased with a mean of 6 points in patients with ACL lesions
vs. a mean decrease of 5.57 in patients with meniscal injuries.
It was observed that the Lysholm score improved with a mean
of 43.88 points in patients with ACL injuries, while in those
who had suffered meniscal lesions, the increase had a standard
of 41.07 points.

These differences between ACL and meniscal lesions,
although important, were not significant statistically. It is
considered that these discrepancies between the two groups
could be clinically meaningful.

Regarding sports and daily physical activities, all
72 patients, before sustaining the injuries, were classified as
recreational athletes. A total of 1 month after PRP treatment,
60 patients (83.3%) were able to return to sports.

After the first one-month follow up, the patients included
in our study had periodical check-ups every six months, with a
mean follow-up time of 2 years. No local side effects (swelling,
locking, and erythema) or worsening of symptoms were reported.

Discussion

Asaprimary or secondary treatment, biological products remain
controversial when it comes to the field of orthopedics. Despite
promising, the current literature has not yet clearly elucidated
the benefits of PRP treatment for meniscal or ACL repairs.

A study conducted by Dallo et al (30) concluded that,
compared with standard reconstruction procedures, biological
augmentation approaches for ACL tears are associated with
a faster return to sports, improved healing, and improved
proprioception. This theory is in agreement with our results:
An improvement in the Lysholm knee scoring scale, an
adequate pain level control (NRS) and the resumption of sports
from recreational athletes who have undergone PRP treatment.

In terms of meniscal healing, numerous studies (14-16)
have acknowledged that PRP injections could provide an
improved clinical outcome in cases where the conserva-
tive approach was unsuccessful. Although encouraging,
the existing results encounter the limitations of small study
groups, the biased, subjective perception of pain from patients,
or lack of post-procedure MRI studies, which could support
the clinical findings. Moreover, animal-based models, which
depict molecular mechanisms of PRP, map a discrepancy
between results (16), extending even further the controversy of
the benefits of biologics for meniscal and ACL tears.

The results emerged from our study highlight the theory
that there is a clear correlation between the variations in
the Lysholm knee scoring scale and pain perception on
the NRS [correspondingly to the conclusion reached by
Sueyoshi er al (31), that although weak, this interrelationship
is statistically significant], and also between the resumption
of sports and daily living activities. Our findings compel us
to consider that, in cases where the conservative treatment
and physical therapy for partial meniscal and ACL tears fail
to succeed, PRP could establish a satisfactory outcome and
a significant decline of long-term complications and physical
impairments.

At the one-month follow-up, none of the patients included
in our study reported any local side effects or deterioration of
the affected knee condition.
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Table II. Comparison of pain and Lysholm score before and after PRP.

Before PRP One month after Unpaired sample Before PRP
Variable N=72 PRP N=72 t-test N=72
Pain (NRS), mean 7.819+0.1599 2.22+0.2714 5.59 7.819+0.1599
value + SEM, N P=0.0065
Lysholm score, mean 43.90+2.244 85.64+2.152 41.73£3.109 43.90+2.244
value + SEM, N P=0.0004

PRP, platelet-rich plasma; NRS, numeric rating scale; SEM, standard error of the mean.

Table III. Pain (NRS), Lysholm score variations: ACL lesions vs. meniscal lesions.

ACL lesions, Meniscal lesions, Unpaired sample
Variable N=17 N=55 t-test difference P-value
Pain (NRS) before PRP, 7.58+0.32 7.89+0.18 0.31+£0.37 0.63
mean + SEM
Pain (NRS) after PRP, 1.58+0.30 2.41+0.36 0.82+0.45 0.07
mean = SEM
Pain (NRS) level decrease 6041 5.57+0.36 -0.52+0.54 0.08
(before/after PRP) + SEM N=17
Lysholm score before 46.11+4 .47 43.21+2.60 -2.89+5.31 0.09
PRP, mean + SEM
Lysholm score after 90+1.76 84.29+2.74 -5.73+3.22 0.08
PRP, mean + SEM
Lysholm score increase 43.88+4.76 41.07+£3.32 -2.80+6.55 0.60
(before/after PRP),
mean + SEM

NRS, numeric rating scale; PRP, platelet-rich plasma; SEM, standard error of the mean; ACL, anterior cruciate ligament.
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Figure 1. Patient distribution regarding age and sex.
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The main limitation of our study was the lack of MRI
follow-up and the small number of cases included. Further
investigation on larger groups, accompanied by post-procedure
MRI, could produce an improved understanding of the role
that biologics actually play in modern medicine.

In conclusion, PRP is a minimally invasive treatment,
efficient for young recreational athletes, contributing to the
resuming of sports at three months after the initial trauma.

Meniscal or ACL tears in adolescents can benefit from
PRP in pain relief and resuming of sports.

Grade 2 ACL lesions have an improved response with PRP
therapy than partial meniscal tears in terms of pain relief.

PRP is a safe, minimally invasive treatment method,
without side effects, which does not require sedation or
follow-up in post-intervention.
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