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ABSTRACT

Pediatric surgical wound care is a critical aspect of medical practice, necessitating innovative approaches
to optimize healing and minimize complications. Platelet-rich plasma (PRP) therapy has emerged as a
promising intervention for enhancing wound healing in pediatric patients. This review comprehensively
evaluates the efficacy, underlying mechanisms, and challenges associated with platelet-rich plasma (PRP)
therapy in the context of pediatric surgical wounds.

Platelet-rich plasma (PRP), a biologic concentrate enriched with growth factors and cytokines, plays a
pivotal role in wound healing by promoting cell proliferation, differentiation, and tissue regeneration.
This article explores the mechanisms of action of this therapy in detail, focusing on its immunomodulatory
effects and interaction with growth factors, and highlighting the significance of factors influencing
platelet-rich plasma (PRP) efficacy, This article also gives examples of platelet-rich plasma (PRP) therapy
in various pediatric surgical procedures, summarizes outcomes from clinical studies and trials, and
addresses safety concerns and potential adverse effects associated with platelet-rich plasma (PRP) therapy
in pediatric surgical wound management.

In conclusion, this review underscores the potential of platelet-rich plasma (PRP) therapy as an adjunctive
treatment in pediatric surgical wound care. By elucidating its mechanisms, clinical efficacy, and
challenges, the review provides insights for clinicians and researchers to guide evidence-based practice.
Recommendations for future research and the integration of platelet-rich plasma (PRP) therapy into
clinical guidelines emphasize the importance of refining protocols, ensuring cost-effectiveness, and
adhering to ethical standards in pediatric surgical wound care.
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INTRODUCTION

The management of wounds in the pediatric population has
garnered escalating concern among experts, propelled by the
escalating intricacy of medical and surgical interventions
tailored to this demographic. This complexity brings forth a
grave risk of complications, encompassing recalcitrant
surgical wounds, pressure-induced ulcers, and cutaneous
impairment resulting from moisture.* Despite the universality
of wound healing mechanisms—encompassing
inflammation,  proliferation, and maturation—certain
divergences in pediatric skin physiology warrant meticulous
attention during therapeutic interventions. Notably, the
alteration of wound dressings tailored to pediatric proportions
emerges as a salient task for pediatric wound care specialists,

owing to the unavailability of suitably sized dressings.!
Within the ambit of holistic pediatric wound care, alleviating
pain stands as a pivotal objective.> The distinctive
vulnerability of pediatric skin to epidermal stripping
accentuates the risks inherent in adhesive wound dressing
removal, as it is predisposed to epidermal tears and resultant
tissue damage.*

The trajectory of platelet-rich plasma (PRP) has undergone a
marked evolution since its inception in the 1970s, initiating
within the hematology sphere.* Its subsequent integration into
maxillofacial surgery, a decade later, can be attributed to its
anti-inflammatory attributes fostering cellular proliferation.®
This trajectory has further expanded to encompass diverse
surgical domains, embracing cardiac, plastic, pediatric,
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urological, gynecological, and orthopedic surgeries.®
Grounded in this milieu, the present review aims to elucidate
the multifaceted role of platelet-rich plasma (PRP) within
pediatric surgical wound management. By unraveling its
manifold implications, this inquiry strives to delineate the
potential, prospects, and optimization avenues encapsulated
within PRP's integration, thereby forging a comprehensive
understanding of its therapeutic magnitude in the pediatric
surgical paradigm.

Understanding platelet-rich plasma (PRP) therapy
Platelet-rich plasma (PRP), delineated as the plasma fraction
derived from the patient's own blood, exhibiting an elevated
platelet concentration exceeding baseline  values,’
encapsulates a rich milieu encompassing clotting factors,
growth factors (GFs), chemokines, cytokines, and a diverse
spectrum of proteins.® Its pivotal role in propelling wound
healing is multifaceted, comprising the orchestration of
inflammation modulation and the facilitation of angiogenesis
and re-epithelialization processes.'® Pertinently, platelet-rich
plasma (PRP) orchestrates a pronounced reduction in the
expression of inflammatory cytokines interleukin-17A (IL-
17A) and interleukin-1p (IL-1B), fostering an environment
conducive to effective wound healing by curbing
unwarranted inflammation. Simultaneously, platelet-rich
plasma (PRP) governs the trajectory of re-epithelialization
through its modulation of the biological activity exhibited by
epidermal stem cells (ESCs).** Beyond this, platelet-rich
plasma (PRP) exhibits a remarkable ability to discharge
antimicrobial compounds, thereby curtailing local
inflammation and safeguarding wounds from potential
infection.?

Foregoing the primacy of platelet concentration, the
therapeutic efficacy of platelet-rich plasma (PRP) transcends
a mere numerical threshold, engaging other pivotal
components such as red blood cells, leukocytes, and an array
of growth factors. Their intricate interplay is intricately
shaped by the preparation technique employed for platelet-
rich plasma (PRP) formulations, necessitating unequivocal
elucidation within research endeavors.®® This choreography
of PRP's constituents is closely tied to factors influencing its
yield, spanning blood draw methods, centrifugation dynamics
encompassing speed, duration, temperature, and the usage of
anticoagulants.'* The prospect of PRP's efficacy pivots on an
intricate  symphony orchestrated by diverse variables,
embracing the physiological profile of the patient, the
methodologies governing platelet-rich plasma (PRP)
preparation, and the techniques employed for its application.
These variables, confluently intertwining patient-centric
attributes and platelet-rich plasma (PRP) crafting nuances,
span a spectrum encompassing age, gender, stature, dietary
habits, blood pressure, mental and physical wellness,
medication usage, and other lifestyle factors.*> Particularly
noteworthy, the platelet concentration embedded within

platelet-rich plasma (PRP) formulations emerges as a pivotal
determinant. Notably, the deployment of growth factors
released through o-granule degranulation emerges as a
pivotal determinant of PRP's therapeutic efficacy.'® However,
an assembly of reports raises the pertinent proposition that
excessively elevating platelet concentrations does not confer
proportional enhancements in regenerative properties,
thereby suggesting an optimal concentration range spanning
2 to 10 times the baseline platelet count.t”*8 These discerning
insights are buttressed by observations underpinning the
potential for heightened growth factor concentrations and
platelet levels to oversaturate the limited receptors for these
factors, potentially culminating in exaggerated scar tissue
formation and the inadvertent protraction of the healing
process.1%20

Application of platelet-rich plasma (PRP) therapy in
pediatric surgical wound care

Remarkable insights from a study involving 34 intricate
pediatric surgical cases have unveiled a remarkable 68%
success rate in wound healing, underscoring the profound
potential of platelet-rich plasma (PRP) therapy.?! This
burgeoning interest in platelet-rich plasma (PRP) within
wound repair stems from its capacity to expedite the
proliferation of granulation tissue during the early stages of
wound healing.?>? Its transformative impact is evidenced by
the noteworthy shortening of wound healing timelines—PRP
employment has effectively truncated the healing process
from over 85 days to a mere 60 days compared to
conventional approaches.?* This augmentation extends to a
significant enhancement in the complete and partial healing
of difficult-to-heal wounds, outpacing the efficacy of routine
wound care practices.?%

Influence of platelet-rich plasma (PRP) extends across an
array of pediatric surgical interventions, spanning cleft lip
and palate repair, cardiac surgeries, and vacuum-assisted
closure for gastroschisis.?”-%2 In typical cleft lip procedures,
platelet-rich plasma (PRP) assumes a pivotal role, with its
administration into muscle and skin layers post-wound
closure.?” Furthering its applicability, platelet-rich plasma
(PRP) appears to stimulate bone growth in alveolar clefts
when coupled with autologous bone from the iliac crest
during gingivoplasty procedures.?® The trailblazing saga of
platelet-rich plasma (PRP) continues within the realm of
cardiac surgery, with applications spanning sternotomy-
necessitated open cardiac surgeries, congenital heart disease
procedures, and post-cardiopulmonary bypass scenarios.?%-3!
In an illustrative instance, platelet-rich plasma (PRP)
combined with vacuum-assisted closure (VAC) demonstrated
significant efficacy in ameliorating gastroschisis-associated
abdominal defects.®> Notably, the prowess of platelet-rich
plasma (PRP) therapy found affirmation in the management
of congenital chyloperitoneum, manifesting its potential to
curtail lymph leakage via intra-abdominal catheter
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application.3

Pediatric burn injuries cast a somber shadow on global child
healthcare, often necessitating complex surgical interventions
due to the extensive wounds incurred.3* In this arena, platelet-
rich plasma (PRP) has emerged as a transformative entity,
heralding a breakthrough in burn wound management.3538
Clinical investigations resoundingly highlight therapeutic
efficacy of platelet-rich plasma (PRP) in augmenting wound
healing while concurrently mitigating associated side
effects.®>3 The working mechanism of platelet-rich plasma
(PRP) hinges on enhancing hemostasis, curbing blood loss;
fostering the release of growth factors that expedite skin re-
epithelialization and stimulate angiogenesis, thereby
expediting healing; and wielding antimicrobial attributes that
curtail infection risks.353°

Under the scrutiny of a clinical trial in Egypt, the application
of platelet-rich plasma (PRP) for second-degree facial burns
via topical or intradermal routes emerged as a potent
intervention, fostering improved healing outcomes albeit
with certain complications.*° Elucidating its potential within
burn care, Gupta and colleagues unveiled heightened graft
adherence rates through platelet-rich plasma (PRP)
application, underscoring its beneficial influence over graft
bed interactions.** Furthermore, platelet-rich plasma (PRP)
significantly curtailed hematoma formation and resultant
pain, validating its multifaceted impact.** Within this
paradigm, Al lbran and colleagues affirmed potential of
platelet-rich plasma (PRP) therapy, even though it marginally
extended wound healing timelines compared to standard
dressing therapy, alluding to its complex influence on the
healing cascade.*? This complexity is further illuminated by
findings that juxtaposed split-thickness skin grafting (STSG)
with platelet-rich plasma (PRP), showcasing reduced scar
recovery time and heightened tissue regeneration through
accelerated re-epithelialization and angiogenesis.*®
Synthesizing the cumulative evidence, recent investigations
corroborate that integration of platelet-rich plasma (PRP)
therapy into burn wound care distinctly expedites wound
closure vis-a-vis conventional dressings, elevating it to a
potentially pivotal therapeutic adjunct in burn victim
management.*

Enhancing efficacy and ensuring safety in platelet-rich
plasma (PRP) therapy for pediatric surgical wounds

The potential of autologous platelet-rich plasma (PRP)
injections to augment the healing trajectory of cutaneous and
muscle wounds while concurrently mitigating excessive scar
formation is a noteworthy stride in pediatric wound care.?” In
an investigative effort by Gupta and colleagues, the influence
of platelet-rich plasma (PRP) was scrutinized within cleft
alveolus patients undergoing alveolar bone transplants. This
study illuminated a distinct advantage for platelet-rich plasma
(PRP) intervention, with Group A (PRP) displaying lesser
pain and swelling compared to Group B (non-PRP), and a 6-

month postoperative assessment revealing significantly
elevated bone density within the PRP-augmented bone
grafts.?® These findings underline pivotal role of platelet-rich
plasma (PRP) therapy in augmenting bone growth in alveolar
clefts, synergizing with autologous bone grafts obtained from
the iliac crest. Further corroborating this trend, an additional
investigation delineated role of platelet-rich plasma (PRP)
therapy as a safe and cost-effective repository of growth
factors, fostering improved osteogenesis in alveolar bone
grafting for cleft lip and palate patients. Notably, the study
reported favorable regeneration ratios of bone to alveolar
cleft within the PRP cases, reaffirming its potential in
enhancing graft outcomes.* Encouragingly, these studies
underscore the ease of platelet-rich plasma (PRP) extraction
and its non-disruptive impact on the procedural workflow.
Expanding beyond surgical domains, efficacy of platelet-rich
plasma (PRP) therapy extends to dermatological applications,
particularly in addressing androgenetic alopecia (AGA).
Platelet-rich plasma (PRP) therapy has emerged as an
efficacious intervention to ameliorate hair loss concerns, as
illustrated by qualitative assessments tracking stabilization
and regrowth in response to platelet-rich plasma (PRP)
therapy. Notably, the interventions were well-tolerated,
reflecting favorable safety profile of platelet-rich plasma
(PRP) therapy and minimal postoperative discomfort.*6

Burn wound care represents another pivotal area where
platelet-rich plasma (PRP) therapy exerts a transformative
impact. Studies ascertain the acceleration of wound healing
through platelet-rich  plasma (PRP) administration,
surpassing conventional dressing therapy timelines.*
Platelet-rich plasma (PRP) interventions exhibit a dual
potency, not only driving wound healing but also influencing
scar tissue formation positively.?” In the context of burn-
induced neuropathic pain, therapeutic potential of platelet-
rich plasma (PRP) therapy is exemplified by its ability to
alleviate allodynia. Furthermore, insights gleaned from a rat
model with burn injuries reveal that platelet-rich plasma
(PRP) administration in the burn scar region is capable of
reducing neuropathic pain, emphasizing its applicability in
this challenging clinical scenario.*’

However, it is paramount to tread cautiously, recognizing that
alongside its promising benefits, platelet-rich plasma (PRP)
usage harbors potential complications. The specter of
infection or inadvertent damage to nerves or blood vessels
looms, particularly contingent on the operator's expertise and
the patient's underlying health status. For individuals with
compromised immune systems or susceptibilities to specific
illnesses, the risk of infection within the treated area
escalates.*® The nuances of interaction of platelet-rich plasma
(PRP) with the immune system manifest through allergic
responses, as evidenced by a case of eyelid puffiness,
mucopurulent discharge, and skin rashes.*®
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Insights into the mechanisms of platelet-rich plasma
(PRP) in pediatric wound healing

Platelet-rich plasma (PRP) emerges as a potent stimulator of
cell proliferation, orchestrating its effects through the
activation of an intricate network of growth factors and
adhesion receptors. Notably, platelet-rich plasma (PRP)
carries within it an arsenal of approximately 300 bioactive
molecules, stored within platelet o-granules and dense
granules, awaiting activation to drive the course of tissue
regeneration.® Central to this process are growth factors
(GFs) and cytokines, including platelet-derived growth factor
(PDGF), epidermal growth factor (EGF), fibroblast growth
factor (FGF), vascular endothelial growth factor (VEGF),
insulin-like growth factor-1 (IGF-1), transforming growth
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thrombocytes.® The influence of these growth factors
transcends mere biochemical signaling, profoundly
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of wound healing. Their interaction with transmembrane
receptors on target cells sets in motion a cascade of events
that culminate in cell proliferation, migration, and the
synthesis of the extracellular matrix (ECM), collectively
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Figure 1. Contents in platelet-rich plasma (PRP) and platelet-rich plasma extracellular vehicles (PRP-EVs) and its role in
regenerative medicine.>

While growth factors are pivotal in orchestrating the cellular
dynamics of wound healing, their role extends beyond the
cellular realm. These factors wield essential influence over
inflammatory reactions, orchestrate the development of
granulation tissue, and serve as catalysts for angiogenesis.
Upon secretion, growth factors engage with specific
membrane or cytoplasmic receptors, initiating a molecular
symphony that enlists cellular machinery in the orchestration
of wound healing.® Central to this symphony is the
proliferation phase, marked by the emergence of granulation

tissue and the inception of angiogenesis, crucial stages in the
regenerative process.® Comprising fibroblasts,
neovasculature, and macrophages interwoven within a
collagen, hyaluronic acid (HA), and fibronectin matrix,
granulation tissue stands as the scaffold that bridges wound
gaps, ushering cell adhesion, migration, growth, and
differentiation—a convergence critical to wound repair.%” In
tandem, macrophages in the inflammatory phase, ceaseless
purveyors of growth factors, notably fibroblast growth factor
(FGF), galvanize fibroblast activation and proliferation,
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cementing their role as linchpins in granulation tissue
formation.® The participation of fibroblasts, in response to
the cues from platelet and macrophage-derived cytokines and
growth factors, is pivotal in the construction of the
granulation tissue scaffold—a living architectural marvel in
the journey of wound healing.%

However, multifaceted influence of platelet-rich plasma
(PRP) does not confine itself to proliferation and
differentiation orchestration alone; it extends its sway into the
anti-inflammatory and immunomodulatory mechanism.>®
The intriguing potential of platelet-rich plasma (PRP) to
modulate the immune response is underscored by its reservoir
of diverse cytokines, particularly the interplay with
transforming growth factor-p1 (TGF-p1) in fostering the
differentiation of T regulatory cells (Tregs).*¢° Further
attesting to its immunoregulatory prowess, PRP showcases a
multifarious repertoire of immunomodulatory receptor
molecules on its surface and within its cytoplasm. These
encompass P-selectin, the transmembrane ligand CD40
(CD40L), cytokines such as interleukins IL-1p, IL-4, IL-10,
IL-13, transforming growth factor-B (TGF-B), and platelet-
specific toll-like receptors (TLRs), collectively endowing
platelets with the capacity to engage in intricate interactions
with an array of immune cells.52%% In effect, platelet-rich
plasma (PRP) acts as a multifaceted communicator in the
immune landscape, enriching our comprehension of its
intricate roles beyond wound healing.5
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Influential factors for the efficacy of platelet-rich plasma
(PRP) in pediatric surgical wound care

The activation of platelets represents a pivotal phase that
wields discernible impact on the availability of bioactive
agents, thus intricately steering tissue repair processes.®® The
efficacy of platelet-rich plasma (PRP), in turn, is profoundly
influenced by a spectrum of variables encompassing blood
volume extracted, centrifugation velocity, duration,
temperature, and the judicious choice of anticoagulants.56-6°
Noteworthy is the temporal aspect of blood acquisition,
wherein larger-gauge needles (>22) are conventionally
employed to forestall inadvertent platelet activation during
the sampling process.®® Intriguingly, the temperature
environment during centrifugation emerges as a sentinel
determinant, as highlighted by the American Association of
Blood Banks (AABB) advocating a temperature range of
21°C-24°C for optimal PRP vyield devoid of platelet
activation.®” Macey and colleagues underscore the
significance of lower temperatures in assuaging platelet
activation Kkinetics, thereby facilitating the procurement of
PRP replete with functionally robust platelets.%® The choice
of anticoagulant proves pivotal, with the imperative of
selecting agents that preserve the intrinsic potency, structural
integrity, and configuration of platelets.® The consensus
within the scholarly arena leans towards averting
ethylenediaminetetraacetic acid (EDTA) due to its potential
to undermine platelet membrane integrity. In this context,
anticoagulants containing citrate and sodium citrate dextrose
emerge as judicious choices.®
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Figure 2. A method of isolation of platelet-derived products.>

While discernible strides have been made in understanding
the tenets of platelet-rich plasma (PRP) utilization, the impact
of age and gender on platelet and growth factor

concentrations remains a salient area of investigation.
Contrary to initial conjectures, extant research underscores a
lack of significant fluctuations in platelet or growth factor
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concentrations linked to age or gender, thereby negating the
purported influence of these variables.” Nonetheless, it is
essential to elucidate the relationship between hematocrit,
total platelet count, and resultant PRP platelet concentration
to bolster our comprehension of these dynamic interactions.
The optimal timeframe for platelet-rich plasma (PRP)
administration emerges as a pivotal facet warranting
elucidation, holding implications for judicious treatment. A
notable experimental endeavor involving male white rabbits
harboring nerve injuries elucidated that the temporal sweet
spot for platelet-rich plasma (PRP) injection, conducive to
nerve regeneration, materializes around 14 days post-injury.”
This pinpointing of an ideal temporal window underscores
the intricate interplay between platelet-rich plasma (PRP)
administration and the dynamic stages of wound healing.

A vanguard study conducted by Elgarhy and colleagues
stands testament to the versatile applicability of platelet-rich
plasma (PRP), extending its therapeutic scope to encompass
chronic venous leg ulcers. Comparing the efficacy and safety
of platelet-rich plasma (PRP) injection with autologous
topical platelet gel, the study discerned that both approaches
efficaciously expedited the healing trajectory of these
stubborn ulcers, unfurling affordable and safe alternatives in
the clinical armamentarium.”? This foray of platelet-rich
plasma (PRP) into the arena of chronic wound management
bespeaks its expansive therapeutic potential across varied
wound types.

Advancing platelet-rich plasma (PRP) therapy in complex
pediatric cases

Platelet-rich plasma (PRP) emerges as a potent therapeutic
avenue, wielded with efficacy in managing wounds with
diverse origins encompassing the gamut of acute, chronic,
and postburn injuries. Of particular note is its role in
attenuating the extended inflammatory phase inherent to
chronic wounds, where its influence transcends conventional
boundaries. Within this intricate milieu, growth factors
ascend as key players, orchestrating the intricate symphony
of cell migration, proliferation, and differentiation — essential
constituents that converge toward the panorama of wound
healing.”™

Clinicians have acknowledged tole of platelet-rich plasma
(PRP) in non-healing ulcers. The specter of non-healing
ulcers materializes as a formidable public health quandary,
reverberating across personal, professional, and societal
strata.” In this backdrop, the advent of autologous platelet-
rich plasma (PRP) therapy has heralded transformative
strides, emboldened by its unassuming simplicity and cost-
effective execution. Notably, this modality serves as a potent
conduit for delivering the indispensable growth factors that
steer the tissue healing cascade.” A seminal contribution by
Suthar and colleagues presented an incisive case series
encompassing twenty-four patients, each harboring lesions or
ulcers rooted in diverse etiologies. Introducing a single dose

of platelet-rich plasma (PRP) injections at the wound
periphery coupled with topical application of autologous
platelet gel, this intervention catalyzed the emergence of
granulating tissue islands within a span of four weeks. These
signs of healing were corroborated by noteworthy reductions
in wound dimensions and commensurate elevations in tissue
mass. This confluence of effects underscores the potential of
platelet-rich plasma (PRP) therapy to potentially avert lower
extremity amputations arising from intractable non-healing
wounds.™

Diabetes Mellitus (DM) unveils itself as a chronic metabolic
tapestry characterized by hyperglycemia — a hallmark
signature propelled by disruptions in blood glucose
dynamics.”® Within the context of pediatric diabetes, the
corridors of Type 1 Diabetes Mellitus (T1DM) harbor
complex dynamics, engendering pancreatic insulin dearth
due to autoimmune entanglements.”® In this intricate
interplay, vascular endothelial growth factor (VEGF)
emerges as a powerful harbinger, sculpting angiogenic
narratives imprinted within the landscape of diabetes-induced
vascular anomalies.”” In tandem, growth factors (GFs)
constitute the fundamental orchestrators of cellular ballet,
orchestrating the symphony of proliferation and
differentiation that foments tissue rejuvenation. Remarkably,
recent revelations disclose the potential of protracted
administration of low-dose growth factors (GF) to engender
the genesis of ductal cells and cell differentiation within the
microcosm of diabetic murine models.” Central to this
tapestry is the primordial role assumed by platelets,
culminating in the wellspring of a panoply of growth factors.
This intricate mosaic converges within the tenets of platelet-
rich plasma (PRP), a therapeutic arsenal surging with
autologous growth factor encomiums, superseding whole
blood platelet levels by manifold.” A confluence of research
epitomized by Zarin and colleagues casts light on intricate
interplay of platelet-rich plasma (PRP) within the diabetic
context, unraveling its potential to recalibrate plasma insulin
and glucose dynamics while alleviating oxidative stress and
fueling insulin production within pancreatic islets.®® Further
fortifying the corpus of knowledge, EI-Tahawy and
colleagues unfurled the transformative potential of platelet-
rich plasma (PRP) interventions, heralding substantial
reductions in hyperglycemia levels within experimental
subjects.

Hemophilia, standing as a preeminent bleeding disorder,
imposes a compelling mandate for meticulous intervention
since early childhood to avert grave complications.’? A
conspicuous manifestation within this milieu is hemophilic
arthropathy, a vexing sequela culminating in chronic,
irreversible joint impairments.®2 In a pioneering stride,
Davoodabadi and colleagues conducted a clinical
exploration, delving into the efficacy of platelet-rich plasma
(PRP) as a therapeutic armamentarium to curtail pain and
bolster physical functionality within hemopbhilic arthropathy
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patients.®® Their foray into the realms of clinical evaluation
unveiled resounding echoes of success, discerned through
statistically significant reductions in pain scores harnessed by
the visual analog scale (Hemophilia Joint Health Score).%

Comparative analysis of platelet-rich plasma (PRP) in the
spectrum of advanced pediatric wound therapies

Burn injuries, a prevalent affliction among the young,
underscore a prominent public health concern as they stand
as the fifth most prevalent form of non-fatal childhood
injuries on a global scale. Remarkably, when contrasted with
the adult demographic, children exhibit a heightened
susceptibility to burns, necessitating a discerning lens on
innovative therapeutic strategies.* The essence of burn
injuries resides in their infliction of thermal trauma upon the
integumentary fortress, precipitating a cascade of events that
culminate in the impairment of the skin's quintessential
protective mantle, a process intrinsically linked to the
forfeiture of its barrier functions. This vulnerability foments
a fertile ground for intricate sequelae, encompassing the
specter of infection and the cloak of hypothermia, marshaling
forth the impetus for pioneering interventions.®

As a modality in addressing the complex tapestry of burn
injuries, skin grafting emerges as a pertinent recourse,
especially in the context of profound second- or third-degree
burns, where the impetus for primary or secondary wound
healing finds its expression.®® Within this labyrinthine
framework, the exploration conducted by Al lbran and
colleagues assumes center stage, orchestrating a comparative
inquiry into the efficacy of platelet-rich plasma (PRP) therapy
vis-a-vis standard dressing regimens in the realm of partial-
thickness burn wounds. Illuminatingly, their endeavors
unveiled a trajectory wherein platelet-rich plasma (PRP)
administration exerted a discernible influence on wound
healing dynamics, with an accelerated temporal course
witnessed in the platelet-rich plasma (PRP) cohort as opposed
to the conventional dressing therapy group (18 days versus a
minimum of 21 days; p<0.05). This perceptible acceleration
crystallizes the prospect of employing platelet-rich plasma
(PRP) as a conduit for expediting the healing journey,
underscoring its potential to transcend traditional
approaches.*

In further exploration of this paradigm, the amalgamation of
split-thickness skin grafting (STSG) with platelet-rich plasma
(PRP) surges forth as a prospective avenue, promulgating
expedited tissue reinvigoration and scar maturation through
the ennobled mechanisms of re-epithelialization and
angiogenesis.** An intricate panorama gleaned from recent
research underscores the unambiguous celerity embedded
within platelet-rich plasma (PRP) applications, setting it apart
as a promising therapeutic constituent in burn wound
management. This salient insight holds the capacity to
recalibrate the therapeutic trajectory, extending platelet-rich
plasma (PRP) beyond its established confines and into the

echelons of burn wound management.*

A meticulous meta-analysis by Li and colleagues casts a
luminous gaze upon the comparative milieu between platelet-
rich plasma (PRP) dressings and conventional saline
dressings in the ambit of chronic wound management. The
study's findings unravel a decisive verdict, as the platelet-rich
plasma (PRP) dressing emerges as a harbinger of enhanced
wound healing rates, signifying a statistically significant
upsurge in complete healing compared to the conventional
saline counterpart. This resounding pronouncement
converges with an absence of statistical disparities in wound
infection rates or untoward events, anchoring the narrative of
platelet-rich plasma (PRP) as a potent therapeutic contender
in the orchestration of wound healing trajectories.®

Challenges and limitations in pediatric platelet-rich
plasma (PRP) therapy

The effectiveness of platelet-rich plasma (PRP) therapy
hinges primarily upon the concentration of platelets, which
inherently harbor the trove of growth factors indispensable
for the orchestration of tissue regeneration. This cardinal
attribute remains inextricably linked to the intricacies of the
preparation methodology, serving as the bedrock upon which
the therapeutic edifice is erected. Thus, in studies enlisting
the prowess of platelet-rich plasma (PRP) therapy,
meticulous delineation of both the preparation process and
the ensuing platelet-rich plasma (PRP) composition emerges
as an imperative, safeguarding the fidelity of therapeutic
outcomes. Notably, the landscape of platelet production
optimization has been woven with numerous stratagems, each
illuminating the pathway towards the zenith of platelet
yield.**!* The scholarly journey embarked upon by Dhurat
and colleagues traversed a comprehensive appraisal of
diverse platelet yield techniques, revealing a common thread
manifesting in sequential steps encompassing blood
collection, initial centrifugation for erythrocyte separation,
successive centrifugation to concentrate platelets alongside
allied components, and culminating in sample activation via
platelet agonists.**

Venturing deeper into the realm of platelet-rich plasma (PRP)
preparation, Muthu and colleagues unfurled an inventive
tapestry, culminating in a platelet-rich plasma (PRP)
generation protocol epitomizing maximal platelet abundance.
The narrative of their endeavors unfolded within the
meticulous orchestration of a sequence involving 10 millilters
of blood, subject to an initial centrifugation at 100g for 15
minutes succeeded by a second centrifugation at 1600g for 20
minutes. Intriguingly, the crux of their methodology lay in the
discerning choice of the lower one-third of the resultant
product, a judicious decision that yielded resolute consistency
in high platelet recovery rates (ranging from 86% to 99%) and
concentration (amplified sixfold), all while preserving the
sanctity of platelet integrity and viability.®

Inextricable from the discourse of therapeutic potential of
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platelet-rich plasma (PRP) is its temporal application to the
wounded landscape. Herein, the elucidations orchestrated by
Pandunugrahadi and colleagues resonate as a harbinger of
strategic precision. Their nuanced investigation postulated
that the optimal juncture for initiating platelet-rich plasma
(PRP) injections to expedite nerve regeneration is precisely
14 days following the inciting injury. This pivotal temporal
nuance, intricately aligned with the sequence of Wallerian
degeneration, underscores the discernment required in
navigating the interplay of platelet-rich plasma (PRP) and
tissue healing dynamics.”* A congruent revelation emerges
from the landscape of venous leg ulcer management, wherein
the study conducted by Pandunugrahadi and colleagues paints
a portrait of efficacious interventions, with both platelet-rich
plasma (PRP) injection and topical gel regimens indelibly
marked by their capacity to accelerate the restorative voyage
of ulcers.™

A constellation of promise envelops platelet-rich plasma
(PRP) therapy within the pantheon of wound healing and
graft integration. Its methodology, distinguished by its
efficacy, safety, and cost-effectiveness, renders it an alluring
proposition that has resonated across diverse etiologies.®88
Noteworthy is the economic imperative that platelet-rich
plasma (PRP) imparts, as it converges with reduced
healthcare expenditures over an extended temporal expanse
of five years while concurrently elevating the quality of life
for individuals grappling with the ravages of diabetic ulcers.
Within this framework, platelet-rich plasma (PRP) unfurls its
mantle as an accessible modality poised to usher expedited
healing trajectories.?®°! Pervading the contours of orthopedic
therapeutics, Landi and colleagues engage in a comparative
exploration, spotlighting the cost-effectiveness delineated in
terms of quality-adjusted life years. The resonance of their
inquiry discerns platelet-rich plasma (PRP) therapy standing
as the pivot, outlaying a financial premium for its heightened
efficacy over conventional hyaluronic acid interventions
within the milieu of moderate to severe knee osteoarthritis.%
In the kaleidoscope of burgeoning interest surrounding
platelet-rich plasma (PRP) as a fulcrum for optimizing wound
healing trajectories, ethical deliberations emerge as an
inexorable corollary. Herein, the sanctity of patient-centered
care unfurls, necessitating an elaborate and transparent
elucidation of the procedure's intricacies. Such a discourse is
manifestly characterized by comprehensive detailing
encompassing the procedural nuances, the physician's
rationale underpinning the valorization of platelet-rich
plasma (PRP), the attendant risk spectrum, and the fiscal
underpinnings of the therapeutic journey, cognizant of
platelet-rich plasma (PRP)'s lack of insurance coverage.*
These ethical considerations thereby underscore the
multidimensional nature of platelet-rich plasma (PRP)
therapy, emblematic of a landscape where scientific prowess
intertwines with ethical consciousness in shaping the
trajectory of pediatric wound care.

Future Perspectives and Recommendations

In the contemporary medical landscape, platelet-rich plasma
(PRP) has witnessed a meteoric rise in prominence,
encompassing diverse medical domains, among them
pediatric surgery. The foundational underpinning lies in the
pivotal role of platelets, steadfastly orchestrating the
symphony of biological processes essential for optimal
wound healing dynamics.®* This ascent has been marked by
an unprecedented surge in the clinical adoption of platelet-
rich plasma (PRP) therapy, albeit amid a backdrop
characterized by the conspicuous paucity of empirical
validation underpinning its utility across myriad
indications.®® This juncture has served as a crucible for
rigorous clinical scrutiny, evidenced by a confluence of trials
that have sought to interrogate the therapeutic significance of
platelet-derived modalities. Within this scientific terrain, rays
of optimism have emerged, casting light upon a constellation
of affirmative therapeutic outcomes, all while maintaining a
vigil against the incursion of deleterious effects. It is
noteworthy that these therapeutic achievements, often
positioned within the realms of regenerative medicine,
navigate amidst the undercurrent of discord regarding the
blueprint for an optimal preparation technique, a narrative
that continues to unfold within the realm of scientific
discourse.%

Amidst the surging tide of deliberations, the domain of
platelet-rich plasma (PRP) therapy stands resolute, fostering
vibrant exploration across an eclectic spectrum of medical
disciplines,  encompassing  dermatology,  dentistry,
ophthalmology, orthopedics, cardiology, plastic surgery,
pediatrics, urology, and gynecology, among others.® This
multifaceted canvas bespeaks the tangible promise that PRP-
based interventions hold, aptly underscored by their
economical tenor, effectively poised to supersede
conventional therapeutic paradigms.®®°2% In the quest to
steward a trajectory enriched by scientific and therapeutic
enlightenment, the clarion call for orchestrated endeavors
towards engendering consensus evidential streams cannot be
understated. Within the ever-evolving crucible of clinical
trials, it is incumbent to harness the collective insights
gleaned from myriad investigations, thereby undergirding the
architectural edifice for a standardized and efficacious
formulation, culminating in definitive integration of platelet-
rich plasma (PRP) as a therapeutic conduit primed for
transformative wound healing exploits.

CONCLUSION

Platelet-rich plasma (PRP) holds significant potential as a
method to enhance wound healing, a crucial process for
overall organism health. Specifically, PRP plays a pivotal
role in improving skin wound healing by orchestrating
inflammation control, angiogenesis promotion, and re-
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epithelialization acceleration. Across various pediatric
surgical scenarios, numerous preclinical and clinical
investigations have underscored the beneficial role of
platelet-rich plasma (PRP). Processes like angiogenesis,
macrophage activation, cell growth stimulation, and cellular
proliferation have been implicated in the platelet-rich plasma
(PRP) -driven enhancement of wound healing. Standardizing
the preparation methodology is pivotal to achieve consistent
and optimal outcomes with platelet-rich plasma (PRP)
therapy. Despite its clinical use in wound healing, the safety
of platelet-rich plasma (PRP)-based therapy in the context of
pediatric  immunological conditions warrants more
comprehensive investigation.

Ethical and legal considerations stand out as crucial factors
that necessitate careful attention when contemplating the
implementation of PRP therapy. Further extensive research
and clinical trials with larger sample sizes are essential to
comprehensively evaluate PRP's utility as a regenerative
therapeutic approach, particularly within the realm of
pediatric surgery. Future research efforts should also focus on
elucidating the optimal timing for PRP injections in relation
to pediatric burn wound healing duration and hospital stay.
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