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Abstract

This review identifies some of the relevant literature regarding the application of platelet-rich plasma (PRP) and the 
corresponding evidence of its use in the pediatric population. Because of its potential in various regenerative processes, there 
is a building interest in its utilization. However, very few high-quality studies investigating the therapeutic use of PRP exist for 
many reasons. The concentration of plasma constituents, response to PRP in different tissues, and its preparation are some of the 
issues that have been overlooked or not standardized when investigating its efficacy. With this lack of evidence, PRP’s utilization 
in the general population, and consequently in pediatrics, has been under-investigated and relegated mostly to animal models. We 
postulate that PRP may have some of its best utility in the young athlete with musculoskeletal derangements. In addition, further 
investigations need to be conducted in pediatric patients to determine whether PRP will be beneficial.
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 Abbreviations: (PRP): Platelet rich plasma; (ACL): Anterior cruciate ligament; (UCL): Ulnar collateral ligament; (MCL): Medial 
collateral ligament; (MPFL): Medial patellofemoral ligament; (RICE): Rest ice compression and elevation; (DASH): Disabilities of the 
Arm Shoulder and Hand; (KJOC): Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow

Introduction
 Over the last three decades, there has been increasing interest 

in biological treatments for musculoskeletal pathology. Advances in 
plasma and stem cell research have led to the study and utilization of 
our own biologic machinery’s regenerative or reparative potential. 
Uses of these therapies have their roots in plastic surgery starting 
in the 1990s, and since that time, there has been an increased 
focus on their use in sports medicine [1] The theory behind 
platelet-rich plasma (PRP) is the sequestration of blood plasma, 
which contains many of the healing factors responsible for tissue 
repair, to the area in question. This article aims to review PRP as a 
treatment modality and identify the most common uses of PRP in 
the pediatric population. We will also bring attention to its current 
limitations and future potential. There is a wealth of studies on its 
use in several sports-related pathologies, but studies on pediatric 
use and indications are still lacking [2]

 
What is PRP 

Traditionally, PRP has been defined depending on its most 
abundant constituent, and fibrin density once activated.3 The four 
major types are Pure Platelet-Rich Plasma (P-PRP) (or Leukocyte-
Poor Platelet-Rich Plasma (LP-PRP)), Leukocyte-and Platelet-Rich 
Plasma (LR-PRP), Pure Platelet-Rich Fibrin (P-PRF) (or Leukocyte-
Poor Platelet-Rich Fibrin, and Leukocyte-and Platelet-Rich Fibrin 
(L-PRF)) [3] Each of these preparations has its specific composition, 
which has indications depending on the pathology in question.  Each 
formulation induces specific effects on cartilage depending on the 
concentration of different factors. However, one of the significant 
difficulties with the administration of PRP products is utilizing the 
correct concentration or ratio of plasma factors that will induce 
the appropriate response [4]. For instance, in a 2015 study by 
Zhou, both L-PRP and P-PRP demonstrated different responses to 
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the differentiation of trophoblast stem cells to tenocytes. L-PRP 
was detrimental to these tenocytes by activating catabolic effects 
on tendons. On the other hand, P-PRP was anabolic to tenocytes, 
leading to healing via scar tissue formation [5].

Current literature has recognized some evidence for the use 
of PRP depending on the pathology in question. In a review by 
Le, there is support for the use of LR-PRP for lateral epicondylitis, 
osteoarthritis in the knee, patella tendonitis, plantar fasciitis, and 
as an adjunct for pain following bone-patellar tendon-bone ACL 
reconstruction. Alternatively, PRP is also shown to be ineffective in 
Achilles tendinitis, injured muscle, fracture non-unions, and ACL or 
Achilles tendon repair. Furthermore, there is incomplete evidence 
for PRP in rotator cuff tears, osteoarthritis of the hip, and ankle 
sprains [6]. Some of the criticism from lack of evidence or utility 
for PRP is due to the varying methodology of PRP preparation and 
formulation across studies. There is little to no clear literature on the 
active components responsible for the bulk of the biologic response 
that PRP theoretically induces. We are aware of these molecules 
and the responses they impart. However, the concentration and 
heterogeneity between samples obtained from different patients 
vary. This diversity between formulations of PRP can potentially 
produce varying results from case to case [7].

 Uses for PRP 

Regardless of the heterogeneity with PRP’s formulations, 
it can be appreciated that cytokines and PRP factors may be 
responsible for its regenerative properties. There is evidence that 
these factors may very well expedite healing, especially in chronic 
tendinopathies, where the tendon in question lacks the nutrient 
environment to repair itself [6] A systematic review and meta-
analysis by Miller concluded that PRP was effective in treating and 
expediting the healing in these aforementioned chronic conditions 
[8] Other indications for PRP’s use in the literature review include 
but are not limited to rotator cuff repair, Achilles tendon repair, and 
ACL surgery. Sprains and muscle injuries have also been a subject of 
interest. Moreover, PRP has been studied for use in other non-soft 
tissue-related pathologies, including osteoarthritis of hip and knee 
and fracture management and nonunions. [6] It must be mentioned 
that the majority of randomized controlled trials testing the 
efficacy of PRP are not high quality. Furthermore, to achieve better 
studies and obtain reproducible results, Chahla, et al. published the 
importance of standardizing PRP harvesting preparations and PRP 
compositions to make comparisons between studies. 

Further emphasizing the issue of timing and formulation of 
a PRP injection, Laprade, et al. investigated whether or not the 
use of a single dose of varying concentrations of PRP accelerates 
ligament healing and improves the histological characteristics and 
biomechanical properties with a comparison to standard saline 

injections on the contralateral limb [9] The study was conducted by 
inducing a grade 3 MCL sprain on New Zealand White rabbits, and 
then an injection of either saline or varying concentrations of PRP 
was delivered immediately post-operatively. The study concluded 
that low dose concentrations of PRP injections into injured 
ligaments did not improve the healing of injured MCLs, and higher 
doses seemed to decrease the quality of the ligament healing. The 
study further emphasized that additional in vivo studies are needed 
to standardize the timing of injection and the concentration of PRP 
injection in the treatment of ligament injuries [9].

Use in pediatrics

With the advent of PRP use in adults, there is gaining interest 
in its use for pediatric sports injuries. The following points call 
attention for further investigation when considering PRP in the 
young athlete: increasingly promising data with more randomized 
controlled trials, a better understanding of the healing factors 
found in plasma, improved protocols for obtaining specific 
formulations, and reducing heterogeneity among said formulations. 
Furthermore, we should note the potentially increased efficacy 
among the younger population due to genetic factors, the negative 
immunogenicity with autologous PRP, and the non-invasive nature 
of these treatments. With the increasing number of sports injuries 
in the younger population, research in biological treatment is 
imperative. Schroeder et al. investigated overuse injuries from 
2006 to 2012 and found these injuries occurred in 1.50 per 10,000 
athletic exposures within the interest population. Females had 
a greater risk of overuse versus males, with the most significant 
risk being in track and field. 7.7% of all injuries in this population 
were overuse injuries. The most frequent site was in the lower leg. 
Injuries most frequently resulted in less than a week of time off, 
with 7.6% of the patients reporting time loss greater than three 
weeks [10].

 Similarly, there is an increased amount of ligamentous injuries 
necessitating reconstruction in the young population. According 
to some studies, ACL injuries requiring reconstruction alone have 
increased 924% from 1994 to 2006 [11] This study identified 
prolonged sports participation, increased amount of athletes 
participating, and a focus on a single sport as risk factors for the 
increased incidence. Other common sports injuries in the pediatric 
population include the medial patellofemoral ligament (MPFL) 
and the ulnar collateral ligament (UCL) [2] There are currently 
no studies examining PRP’s use as an augment for MPFL injury 
or repair. Other indications presented by Bray, et al. that warrant 
further study include PRP for tendon injuries, cartilage defects, and 
fractures, although even less data is available for these situations. 
The majority of studies investigating PRP’s potential in these 
instances continue to be limited in number, contradictory in results, 
and limited to adult subjects. 
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Potential Benefits of PRP in pediatrics 

With increasing sports participation and focus on specialization 
in a single sport with minimal rest in training, overuse injuries 
in adolescent athletes are increasing. These injuries vary in 
morbidity from requiring rest for a few days and subsequently 
missing a few games or practices to season-ending injuries. While 
rest, ice, compression, elevation (RICE therapy) with or without 
accompanying physical therapy are often chosen as treatment 
regimens, there is a lack of level I evidence to support their efficacy.12 
While not performed in pediatric patients but rather patients >/= 
18 years of age with a median age of 21 years old, a randomized 
controlled trial by Hamid, et al. in 2014 investigated the effect of 
a single PRP injection and a standardized rehab protocol versus a 
rehabilitation program alone on grade 2 hamstring injuries. The 
primary outcome of return to play was found to be statistically 
significant (p=.02), and substantially sooner with the PRP injection 
with an average return to play of 26.7 days +/- 7.0 days versus 42.5 
+/- 20.6 days in the control group [13]

A systematic review by Figueroa et al. compared ACL 
reconstruction with PRP as an adjunct versus ACL reconstruction 
alone. In total, eleven studies were reviewed. Six of those 
demonstrated statistical significance in regards to “graft maturation” 
with PRP. One study showed improved tunnel healing and another 
showed better clinical outcomes. Five studies showed no added 
benefit when PRP was added to ACL reconstruction [14] Podesta, 
et al. conducted a case series in 2013 on 34 athletes with partial-
thickness UCL tears as evidenced by clinical examination and 
confirmed on MRI, who failed at least two months of nonoperative 
care. The patients were treated with a single leukocyte rich PRP 
injection. The average age of these players was 18 years, with 
a range from 14 to 34 years. The study resulted in 30 out of 34 
patients returning to the same level of play without issues at an 
average of 12 weeks post-treatment. The average Disabilities of 
the Arm, Shoulder and Hand (DASH) score improved from 21 to 
1, and the average Kerlan-Jobe Orthopaedic Clinic Shoulder and 
Elbow (KJOC) score improved from 46 to 93-both of which were 
statistically significant. The study concluded that PRP was effective 
in treating partial UCL tears of the elbow in young athletes [15]

 On the contrary, Chauhan, et al. conducted a retrospective 
study on PRP injections in 133 MLB pitchers versus no PRP in 411 
MLB pitchers in the nonoperative treatment of UCL injuries. The 
PRP group resulted in a significantly longer return to throwing and 
a significantly longer return to play. However, PRP’s formulation 
was non-standardized, with some patients receiving leukocyte rich 
PRP and others receiving leukocyte poor injections. Additionally, 
the time from injury to injection was not standardized. Notably, 
the average age of the non-PRP group was 22.6 years old versus 
24.3 years old for the PRP group. [16] However, as evidenced by 

Podesta, et al. PRP’s efficacy was seen in young athletes with 
PRP. While the two studies’ results differ in their outcomes, both 
suggest younger patients can do well with the nonoperative case 
of UCL injuries. The two studies differed on major criteria such as 
time from injury to injection and type of PRP injections. Therefore, 
further investigation needs to be conducted on the type of injection 
and the time from injury to injection, both of which need to be 
standardized for further conclusions, which seems to be one of the 
underlying problems with PRP studies. Additionally, since younger 
patients have a greater healing capacity, an appropriately timed 
PRP injection of the correct formulation may further enhance their 
recovery and return to sport. 

 Tendinopathies are another indication for the potential benefit 
of PRP administration. Sanchez, et al. injected PRP during Achilles 
tendon repair in a case-control study from 2007. In the participants 
treated with PRP, return to base function was faster than in the 
non-PRP group [17] Kon, et al. found significant improvement 
in all functional scores used in their study when PRP was used 
to treat jumper’s knee (patellar tendinitis) [18]. One of the most 
common injuries to young athletes is chondral damage. Chondral 
injury is another area of interest as it is a common injury with 
the potential for arthritis development. Many treatments have 
been developed to treat cartilage lesions, including microfracture, 
which is a similar concept to PRP. By surrounding the defective 
cartilage with a nutrient-rich environment, microfracture and PRP 
theoretically lead to chondral repair via similar mechanisms. Again, 
Bray et al. suggest future investigation into PRP as a therapeutic 
for these injuries; however, at this time, these injuries are mostly 
treated with microfracture, osteochondral autograft, osteochondral 
allografts, and autologous chondrocyte implantation. Good results 
have been documented in the pediatric population. One of the 
reasons why PRP use in this group is possibly incomplete is the 
more urgent nature of treating these injuries, which can accelerate 
towards arthritis.

 Finally, fracture management is another area where PRP 
administration has piqued some interest. One study demonstrated 
reduced clinical and radiographic healing time of femoral neck 
fractures with PRP in addition to cannulated screw fixation 
compared to just cannulated screw fixation [19, 20] However, a 
subsequent paper demonstrated the opposite effect. Singh reports 
that although PRP may provide an artificial hematoma effect in 
the initial healing phase, it does not affect femoral shaft fracture 
healing when used with intramedullary nailing.

Conclusion
Young athletes often participate in year-round sports. These 

athletes are also focusing on single sports at a younger age, and 
therefore participation in multiple sports and appropriate cross-
training is often lacking. Without consistent rest periods or cross-
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training, an increasing number of athletes will continue to sustain 
overuse and sports-related injuries. Since younger patients have a 
greater healing capacity, adding PRP to the treatment regimen, in 
theory, may enhance their ability to return to their sport sooner. 
While PRP’s potential applications in sports medicine are still being 
studied extensively, no trials are specifically studying pediatric 
patients. Since cytokines found in PRP are involved in the signaling 
pathways that occur during healing stages of inflammation, cellular 
proliferation, and subsequent tissue remodeling, investigations 
into the appropriate timing, makeup (Pure PRP, Leukocyte and 
PRP, Pure PRF, Leukocyte and PRF), and concentration of PRP need 
to be further investigated. In place of the increasingly promising 
data in adult patients, further investigations need to be conducted 
in pediatric patients to determine whether PRP will have any 
considerable benefit. 
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