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Abstract

Context: The role of platelet-rich plasma (PRP) and platelet-rich fibrin (PRF) in pediatric urology remains underdeveloped, and
the available literature is limited and heterogeneous. This review aimed to identify and summarize applications of PRP and/or
PRF, determine which applications have become accepted treatments, and identify those that are under investigation or remain
purely experimental.

Evidence Acquisition: A systematic search of the relevant literature in PubMed/MEDLINE published between 1980 and August
2025 was conducted. The search was limited to English-language reports investigating PRP and/or PRF in any condition related
to pediatric urology or the peri-urological environment. Pediatric clinical trials were prioritized; however, reports based on data
from adult subjects or animals were also considered.

Results: Few pediatric clinical studies of PRP/PRF were identified. Most of the studies were small, nonrandomized, and had
several characteristics associated with a high risk of bias. There appears to be some supportive evidence in hypospadias repair
indicating that the use of PRP as an additional tissue layer may decrease fistula formation and overall procedure-related
complications. For all other indications, there are limited or no data supporting the use of PRP or PRE. Additionally, although the
majority of the studies reviewed reported the adverse effects of PRP/PRF, many did not do so in a systematic manner.

Conclusions: PRP shows promise as an adjunct in selected pediatric urologic surgeries, particularly hypospadias. However,
most indications remain investigational. Standardized PRP protocols and adequately powered pediatric RCTs are needed;
priorities include hypospadias revision/fistula prevention and feasibility pilot studies for bladder reconstruction and VUR. Until
such data exist, PRP use in children should be considered within research settings or in carefully audited clinical practice.
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1. Context

Platelet-rich plasma (PRP) and platelet-rich fibrin
(PRF) are generated from whole blood by centrifugation.
PRP and PRF products provide concentrated platelets, as
well as released growth factors and cytokines, that
stimulate tissue repair and angiogenesis (1-5). Evidence
suggests moderate to significant clinical benefit of PRP
for pain relief and functional improvement compared
with placebo or other injectable treatments for knee
osteoarthritis; however, the degree of improvement
varies across study protocols and individual studies (6-
9). In addition, a large body of literature describes PRP-

based products as therapeutic agents in dermatology
and wound care to promote skin and soft-tissue wound
closure; however, results are variable, and many studies
have design flaws (8, 10-13). Pediatric use of platelet
concentrates is an emerging area and remains
substantially less developed and less standardized than
adult use. Reviews in pediatric and general surgery
indicate increasing enthusiasm for PRP/PRF as
therapeutic agents to enhance postoperative wound
healing, bone regeneration, and complex reconstructive
procedures. Although case series and observational data
suggest that PRP/PRF may accelerate the healing of
chronic or difficult wounds and decrease the frequency
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of aggressive interventions, data on the short-term
safety of PRP/PRF in pediatric patients remain limited (8,
12,14-17).

In pediatric urology, PRP/PRF are being evaluated as
biologic coverage layers or injectable adjuvants for
reconstructive procedures. These include primary and
redo hypospadias repairs, urethrocutaneous fistula
closure, and management of penile skin defects (18-27).
Studies using PRP, platelet gel, or PRF as neourethral
coverage in distal and mid-penile hypospadias often
report fewer urethrocutaneous fistulas and improved
early wound healing compared with conventional tissue
flaps. These studies are generally underpowered, have
short- to intermediate-term follow-up, and use variable
outcome definitions (19-28). A systematic review and
meta-analysis of autologous platelet concentrates in
hypospadias repair reported possible reductions in
postoperative complications but noted substantial
heterogeneity in preparation protocols, dosing, and
outcomes. The authors recommended more rigorous
clinical trials (28, 29).

Platelet concentrates encompass a wide range of
product types that differ in platelet concentration,
leukocyte count, fibrin architecture, and activation
mechanisms. Currently used classification schemes
categorize these products into three broad categories: 1)
leukocyte-poor vs. leukocyte-rich; 2) liquid vs. gel/fibrin
matrix; and 3) platelet "dose," which can be associated
with different levels of inflammation and regeneration
(2, 3, 9, 30-32). These distinctions are relevant to
pediatrics because they may affect both safety and
efficacy. A glossary and classification of platelet-derived
products and other terms for regenerative therapy are
provided in Table 1 to assist readers who may be
unfamiliar with PRP/PRF terminology.

Platelet concentrates (PRP/PRF) have become
increasingly used in pediatric surgical practice, and
pediatric urology is beginning to report early
experiences with PRP/PRE. However, an adequate
pediatric-specific evidence base for pediatric urology is
lacking. This review aims to: 1) discuss emerging
pediatric urology applications of PRP/PRF in both
clinical and preclinical settings; 2) assess the quality,
consistency, and safety of existing pediatric urology
data; and 3) identify gaps in pediatric-specific study
design and outline high-priority areas for future
pediatric-focused translational research.

2. Evidence Acquisition

The narrative review was developed from a
structured literature search based on predetermined
inclusion and exclusion criteria to identify all studies

(preclinical and clinical) evaluating the use of platelet-
rich plasma (PRP) or plateletrich fibrin (PRF) in
pediatric urology. Because the included studies were
heterogeneous with respect to patient populations,
PRP/PRF preparation methods, comparator groups,
routes of administration, and outcome measures, we
used a narrative approach rather than a meta-analysis to
synthesize the results. We also described the search and
study selection processes and provided a qualitative
synthesis consistent with PRISMA 2020 guidelines when
possible.

2.1. Data Sources and Search Strategy

Searches of the PubMed and Scopus databases were
conducted for English-language articles published
between January 1, 1980, and August 31, 2025. Terms
related to platelet concentrates were combined with
terms for pediatric urologic conditions. The complete
PubMed search strategy was as follows:

(“platelet-rich plasma” OR “platelet-rich plasma” OR
“platelet-rich fibrin” OR “platelet-rich fibrin” OR PRP OR
PRF)

AND (hypospadias OR “urethrocutaneous fistula” OR
“vesicoureteral reflux” OR “neurogenic bladder” OR
“bladder exstrophy” OR “bladder pain syndrome” OR
“interstitial cystitis” OR “undescended testis” OR
cryptorchidism OR circumcision OR “penile surgery” OR
urolog®)

AND (pediatric* OR paediatric* OR child* OR infant*
OR neonate* OR adolescent®).

A search of the Scopus database was completed using
the same terms; however, database-specific
modifications were made when necessary. When filters
were available, both the PubMed and Scopus searches
were limited to human studies and studies published in
the English language. Searches of clinical trial registries
and gray literature sources were not conducted. In
addition, the reference lists of relevant pediatric
urology and pediatric surgery studies using PRP/PRF
were reviewed to identify additional studies meeting
the eligibility requirements.

2.2.Inclusion and Exclusion Criteria

Studies were eligible only if they met all of the
following conditions:

Children aged 0 - 18 years diagnosed with urologic or
adjacent organ conditions, such as hypospadias,
urethrocutaneous fistulas, vesicoureteral reflux,
neurogenic bladder, bladder exstrophy, undescended
testes, or post-circumcision wound management;
alternatively, animal studies or laboratory-based
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Table 1. Glossary and Classification of Platelet-Derived Products and Regenerative Terminology

Terms

Categories

Concise Definitions

Practical Relevance in this Review

Platelet-rich plasma (PRP)

Platelet-rich fibrin (PRF)

Leukocytepoor PRP (LP-PRP)

Leukocyte-rich PRP (LR-PRP)

Pure PRP[ “P-PRP”

Leukocyte- and platelet-rich
fibrin (L-PRF)

Advanced/extended PRF (A-
PRF, e-PRF, etc.)

Autologous PRP (A-PRP)

Activated PRP (AA-PRP)

Platelet
“dose”/concentration

Fibrin matrix/scaffold

Membrane/clot PRF

Liquid PRP/injectable PRP

Gel PRP/platelet gel

Biologic coverage
layer/biologic adjuvant

Tissue sealant/fibrin glue

Autologous vs allogeneic
product

Regenerative adjunct

Growth factors (e.g., PDGF,
TGF-B, VEGE)

Extracellular-matrix (ECM)
remodeling

Biomaterial/scaffold

Intravesical PRP

Core outcome set

Platelet concentrate

Platelet
concentrate/fibrin
matrix

PRP subclassification

PRP subclassification

PRP subclassification

PRF subclassification

Modified PRF

Source

Activation status

Quantitative parameter

Structural component

Application form

Application form

Application form

Surgical concept

Related biologic
product

Source

Therapeutic role

Mechanistic mediators

Biological process

Regenerative medicine
concept

Route of administration

Outcomes methodology

Autologous plasma with a platelet concentration above baseline whole-blood
levels, usually in liquid form and often injected or applied as a thin layer.

Second-generation autologous platelet concentrate prepared without
anticoagulant, forming a fibrin clot or membrane that entraps platelets and
leukocytes.

PRP processed to minimize leukocyte content while concentrating platelets.

PRP that contains both concentrated platelets and appreciable leukocyte
content.

Platelet-rich plasma with minimal leukocytes and low fibrin content, remaining
largely liquid after activation.

Fibrin matrix rich in both platelets and leukocytes, prepared without
anticoagulants, usually as a solid clot or membrane.

Variants of PRF produced with altered centrifugation protocols to modify fibrin
architecture, cellular content, or release kinetics of growth factors.

PRP prepared from the same patient’s blood.

PRP that has been exposed to an activating stimulus (e.g., calcium, thrombin,
contact with tissue collagen), triggering platelet degranulation and fibrin
formation.

The fold-increase in platelet concentration in PRP[PRF compared with the
patient’s baseline whole blood (e.g., 3 - 5x baseline).

Three-dimensional fibrin network formed after activation or clotting, which
traps platelets, leukocytes, and cytokines and provides a provisional scaffold for
tissue repair.

Solid or semisolid PRF prepared as a sheet or plug that can be sutured or laid
over a defect or suture line.

Noncoagulated or minimally coagulated PRP suitable for injection into tissue

planes or luminal installation (e.g., intravesical).

PRP that has been activated to form a semisolid gel, often mixed in the operating
room immediately before use.
Any tissue or biomaterial (e.g., PRF membrane, dartos flap, tunica vaginalis,
tissue sealant) placed over a neourethra or repair site to protect the suture line

and support healing.

Adhesive fibrin-based products (often allogeneic) used to approximate tissues,
reduce bleeding, and seal suture lines.

Autologous: derived from the same patient. Allogeneic: derived from another
donor.

A biologic product used to support or enhance tissue healing in addition to
standard surgical repair (not replacing the primary procedure).

Bioactive peptides released from platelet a-granules that regulate angiogenesis,
fibroblast migration, collagen synthesis, and extracellular-matrix remodeling.

Dynamic turnover and reorganization of collagen and other matrix components
during tissue repair.

Natural or synthetic material designed to support cell attachment and tissue
regeneration; may be combined with PRP/PRE.

Instillation or injection of PRP into the bladder lumen or wall.

Astandardized minimum set of outcomes that should be measured and
reported in all clinical trials for a given condition.

Core product discussed throughout the review; used as a biologic coverage layer or
injectable adjunct in hypospadias and experimental pediatric urologic indications.

Used as a membrane over neourethra or suture lines in hypospadias and fistula
repair; slower release of growth factors than liquid PRP.

May be preferred when the aim is to reduce inflammation while still providing
growth factors (e.g., in delicate pediatric tissues).

Potentially more pro-inflammatory and antimicrobial; protocols using LR-PRP may
differ in safety/efficacy from LP-PRP, but most pediatric studies do not report this
detail clearly.

Represents a “cleaner” growth-factor preparation; often used for injections or as a
thin liquid layer rather than a structural scaffold.

Commonly used as a membrane in dental and maxillofacial surgery; pediatric
hypospadias studies often use similar PRF membranes as an interposed layer.

Relevant mainly conceptually: illustrates how different PRF protocols may not be
comparable; pediatric studies rarely report these details but may be using such
variants.

Almost all pediatric urology applications in this review use autologous PRP/PRF,
minimizing immunologic and infectious risk.

Activation timing (before vs after application) affects viscosity, handling (liquid vs
gel), and release kinetics; seldom standardized in published pediatric studies.

Akey variable for comparing protocols and interpreting results; rarely reported
consistently in pediatric urology studies, limiting reproducibility.

Underly PRF membranes and PRP gels used as coverage layers in hypospadias and
fistula repair, providing both mechanical support and controlled release of bioactive
factors.

Most hypospadias and urethrocutaneous fistula studies apply PRF as a membrane
interposed between neourethra and skin.

Relevant to experimental intravesical PRP for bladder pain/neurogenic bladder and to
local injection around urethral repairs.

Used as a “biologic glue” or sealant over suture lines in some hypospadias protocols;
handling properties differ from liquid PRP and PRF membranes.

RP/PRF membranes are considered biologic coverage layers competing with or
supplementing traditional flaps in hypospadias repair.

Important c [alternative adjuvant in literature; conceptually
similar to platelet gels but with different composition and regulatory status.

The review focuses on autologous PRP|PRF; allogeneic or pooled products would raise
different regulatory, infectious, and ethical considerations in children.

PRP/PRF are framed throughout the review as regenerative adjuncts rather than
stand-alone therapies in pediatric urology.

Provide mechanistic rationale for using PRP/PRF to improve wound healing and
reduce complications such as fistula and dehiscence.

One of the principal targets of PRP-mediated effects; particularly relevant in urethral
and skin healing after pediatric reconstructive surgery.

Mentioned in the context of combining platelet concentrates with meshes or grafts in
reconstructive urology and related fields.

Experimental approach in adult interstitial cystitis/bladder pain syndrome; discussed
as an exploratory concept for pediatric neurogenic bladder and VUR.

Proposed in the review for hypospadias/PRP studies (e.g., fistula, infection, wound
dehiscence, reoperation, catheter duration, patient-/parent-reported outcomes).

research focused on reconstructive techniques in
pediatric urology, urinary system function, or recovery
of adjacent tissues were eligible.

Use of autologous PRP, PRF, or similar platelet-rich
material as a treatment (e.g., coating, injection, bladder
rinse, or dressing), with a clear description confirming
that the material was a platelet product.

A comparator consisting of a standard surgical
method without PRP/PRF, another type of tissue
covering, a sham treatment, or no comparator; single-
group case reports were also eligible.
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Reporting of at least one key outcome measure. In
human studies, outcomes included postoperative
complications (e.g., leakage, impaired healing, and
infections) and measures such as recovery, pain, organ
function, or the need for reintervention. In animal
studies, outcomes included histologic changes,
structural outcomes, or functional indicators related to
healing in urinary tissues.

Preclinical animal studies or early human research,
including individual patient cases, small case series,
observational data, pilot trial results, or fully
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Topic:
PRP[PRF in paediatric urology

¢

Abbreviation List:

Databases + Source & Timing for search:

1980-Aug 2025 (PubMed + Scopus;
PRP[PRF + paediatric conditons)

- PRP: Platet-Rich Plasma
- PRE: Platelet-Rich Fibrin
- RCT: Randomized Controlled Trial
-LP: Leukocyte Poor
- LR: Leukocyte Rich

v

Rationale-Screening & Eligibility :
Paediatric priority; adult/animal

v

Studied Evidence :

Preclinical > Case series > Pilot-> RCT

v

Data Extraction:
Paediatric vs Adult; PRP Prep (LP[LR, activation, dose)

v

Synthesis:
Narrative summary; safety; gaps & priorities

Figure 1. Conceptual flow diagram of the review process for PRP/PRF in pediatric urology, from database search and eligibility assessment to evidence classification and

narrative synthesis.

Table 2. Summary of Potential Pediatric Urologic Indications for PRP/PRF, Advantages, Limitations, and Priority Research Questions

Pediatric Nature of the Studied

Condition Setting/Procedure References Advantages Limitations Priority Research

TIP repair: fistul Fewer fistulae; improved wound ~ Small samples; PRP/PRF Multi-center RCTs with
Hypospadias rce(lf‘?elrré 1: ula Pilot RCTs/series (pediatric) healing; possible reduced prep heterogeneity; short standardized PRP/PRF and

8 infection follow-up core outcomes
. Adjunct to . il No pediatric trials; hility pilot-

Vesicoureteral endoscopic/surgical Experimental Theoretical urot'hellalltlssue unclear mechanism for . Feaﬁbllltyp st .
reflux (VUR) therapy repair it biomarker-guided dosing
Neurogenic LUTD/IC-lik t Experimental Adult urothelial repair signals No dosing/safety data in Preclinical pediatric models;
bladder IC-like symptoms P P & kids Phase I safety
Bladder Reconstruction adjunct  Hypothetical/experimental Hypothesized better healing No pediatric studies Single-center feasibility
exstrophy protocols
Undescended . . L Histologic/antigenic No human data; .
testis (UDT) Peri-orchiopexy support Preclinical (rodents) improvement uncertain relevance Translational models only
Circumcision Wil e Limited/uncertain Possible healing benefit Not standard; ethics & Only withirlll;{e(;jT/registry if

randomized trials, all focused on PRP or PRF use in
urology-related conditions.
We excluded papers based on the following criteria:

(extrapolated)

consent

Studies that did not involve PRP, PRF, or similar

platelet-based treatments.

Studies targeting only nonurologic indications.
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Studies limited to laboratory experiments unless
they included animal or human results.

Conference abstracts, brief reports, or opinion pieces
without usable findings.

Studies published in languages other than English.

Studies in adult urology or general pediatric surgery
were not the primary focus of this review, but were
included when they provided relevant insights into
mechanisms, context, or safety applicable to pediatric
urologic care.

2.3. Study Selection

Records identified through PubMed and Scopus were
entered into citation management software for
deduplication, and titles and abstracts were screened to
identify relevant study designs. Full-text articles of
potentially eligible studies were then assessed against
the predetermined inclusion and exclusion criteria. All
included studies were categorized by research type
(pediatric clinical, adult clinical, preclinical animal
research, laboratory-based). A flow diagram illustrating
the search, screening, eligibility assessment, and
synthesis of results is provided in Figure 1.

2.4. Data Extraction and Categorization of Results

Relevant data were extracted from each eligible study
using a standardized template. The following data were
recorded: authors and year of publication, study
location, study design, number of participants,
participant age range, clinical indication, treatment
characteristics (type of PRP/PRF, formulation
composition, presence of leukocytes when stated,
preparation and activation methods, administered
doses/volumes, route of administration), comparator
approach, follow-up duration, outcome measures, and
reported adverse effects. When available, authors’ stated
study limitations and potential sources of bias were also
documented. For qualitative synthesis, studies were
categorized as follows: 1) by strength of evidence
(animal model preclinical studies, case reports/case
series, observational comparative studies, RCTs); 2) by
clinical indication (hypospadias/urethrocutaneous
fistula, vesicoureteral reflux, neurogenic bladder or
lower urinary tract dysfunction, bladder exstrophy and
complex reconstruction, undescended testis/pediatric
andrology, circumcision-related wound care); and 3) by
population and context (childhood vs. adulthood;
clinical vs. laboratory/experimental settings). We
prioritized child-specific results from the included
studies and then incorporated evidence from adults or
animals that may clarify PRP/PRF mechanisms and

Nephro-Urol Mon. 2026; 18(1): 166398

provide preliminary dosing and safety data. Table 2 lists
potential applications of PRP/PRF in pediatric urology
and includes possible benefits, possible drawbacks,
required additional data, and potential future research
directions.

2.5. Assessment
Heterogeneity

of Methodological Quality and

The methodological quality and potential risk of bias
of pediatric clinical trials were assessed qualitatively. For
RCTs, we evaluated sequence generation, allocation
concealment when reported, blinding of patients and
outcome assessors as appropriate, completeness of
follow-up, and selective outcome reporting. For
observational studies and case reports, we assessed
patient selection, clarity of inclusion and exclusion
criteria, baseline comparability, clarity of outcome
definitions and measurement, duration and
completeness of follow-up, and the quality of adverse
event reporting. For preclinical studies, we assessed the
use of control groups, randomization, sample size,
blinding of outcome assessment, and the relevance of
the models to pediatric urologic disease. We did not
assign a numerical quality score; however, we described
concerns regarding the potential risk of bias, small
sample sizes, lack of blinding, and short follow-up
duration in the Results and Discussion sections. We also
provide specific comments on how these limitations
may have affected the strength of the evidence and the
generalizability of the findings.

2.6. Synthesis of Results

Given the substantial clinical and methodological
heterogeneity among studies—including, but not
limited to, differences in the rationale for PRP/PRF
treatment (liquid vs. membrane formulations,
leukocyte-rich vs. leukocyte-poor products, product
dose, route of administration, comparator group, and
outcome definitions)—a meta-analysis was not feasible.
Therefore, we conducted a structured narrative
synthesis of clinical findings by indication and level of
evidence. For each indication, we assessed the direction
and consistency of findings, identified major sources of
heterogeneity, and distinguished pediatric findings
from those in adult and preclinical studies. We also
evaluated the quality of evidence for each indication,
including study design quality, sample size, risk of bias,
and the quality of safety reporting.

Safety reporting was highly variable among pediatric
studies using PRP/PRF products, particularly with
respect to hematologic monitoring during and
immediately after procedures and the total blood
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volume used to generate PRP/PRF products, stratified by
patient age and/or weight. This variability limits direct
comparisons across studies and further reduces
confidence in the safety of these treatments in children.
Three major questions remain unanswered: 1) How may
we establish feasible maximum upper limits on blood
volume to produce PRP/PRF products that can be safely
used in pediatric patients as a function of age or weight?
2) What standardized hematologic monitoring
protocols and standardized adverse event reporting
systems should be developed and implemented for all
pediatric studies using PRP/PRF products? 3) Which
potential pediatric applications will demonstrate
statistically significant treatment outcomes compared
with standard treatments in future prospective
randomized comparative clinical trials?

3.Results

Figure 2 shows the distribution of the literature in
relation to pediatric urological indications. Figure 2 also
identifies potential areas in which PRP/PRF should be
considered experimental and, therefore, would be most
appropriately studied through a trial or feasibility study,
as well as areas in which it may be used routinely in
pediatric urology. Table 3 outlines the quality, quantity,
and direction of the currently available evidence
regarding the application of PRP/PRF for each
indication; outlines the primary limitations of the
current body of literature; and describes the currently
appropriate clinical stance for each indication
(established vs experimental).

3.1. Hypospadias

The outcomes of hypospadias repair are largely
dependent on the vascularization of the tissues involved
and the degree of tension experienced by the
neourethra; urethrocutaneous fistulas and dehiscence
are considered two of the most detrimental
complications. Thus, the biological activity of
autologous platelet concentrate products (also referred
to as biologically active coverage layers or sealants) has
been examined for its ability to protect against wound
complications in the neourethral segment and/or along
suture lines of the newly formed urethra (18-29, 53, 54).

Results from prospective and retrospective pediatric
case series, including a few randomized trials, indicate
that the application of either PRP or PRF as an adjunct to
the wound during primary or secondary hypospadias
repair may be associated with fewer urethrocutaneous
fistulas, infections, and delays in wound healing than
wounds treated without such intervention (18-25, 28, 29,

53, 54). The direction of effect is consistent and
biologically plausible; PRP/PRF application would likely
enhance local hemostasis, angiogenesis, and ultimately
tissue repair (Figure 2).

However, important limitations restrict the certainty
of the evidence regarding the effectiveness of PRP/PRF
application in hypospadias repair. First, most studies
were conducted at a single institution and included
relatively small numbers of subjects; thus, sample sizes
were typically in the tens rather than hundreds. In
addition, follow-up ranged from a few months to a few
years and primarily focused on early postoperative
complications rather than longer-term aesthetic or
functional outcomes (1829, 53, 54). Second,
randomization, concealment of allocation, and blinding
of the outcome assessor have been consistently poorly
reported. In some instances, investigators used
historical or nonconcurrent control groups, thereby
increasing the potential for selection and performance
bias (19-25, 28, 29, 53, 54).

Finally, variability in PRP/PRF composition and
application remains a major barrier to standardization.
Key parameters (e.g., platelet concentration relative to
baseline, leukocyte content, activation method, and
final form) and dosing/timing are inconsistently
reported, which precludes recommending a single
protocol and limits understanding of which
components drive any observed benefit (2, 3, 5, 8, 9, 30-
32).

Reports of pediatric-specific adverse effects directly
related to PRP/PRF administration have been extremely
rare in the literature; however, minor adverse effects
have been noted in all previously published series. This
pattern is consistent with reports on the safety of
platelet concentrates in the broader context of surgery
and urology; however, the small sample sizes of
individual studies, combined with the fact that none
were adequately powered to detect rare harms,
precludes definitive conclusions regarding the safety of
PRP/PRF in pediatric hypospadias (7, 14, 18-25, 28, 33-35,
53, 54). Additionally, safety outcome reporting, as
defined prior to data collection and/or using an explicit
grading system, was inconsistent across studies, as was
the reporting of hematologic parameters and/or
transfusion thresholds (2, 3, 9, 18-25, 28-32, 53-55).

In summary, while the available literature suggests
that adding PRP/PRF to hypospadias repair may be
potentially useful, it remains highly experimental. Its
inclusion should be justified within the context of well-
designed RCTs, prospective cohort studies, or systematic
local audit projects, rather than as unmonitored routine
practice.

Nephro-Urol Mon. 2026;18(1): 166398
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Table 3. Summary of Evidence for Platelet-Rich Plasma (PRP) and Platelet-Rich Fibrin (PRF) in Pediatric Urologic Indications

Indication/Setting Leve?;g:;: élerce of Role of PRP/PRF SHOTQ;;Z{?: (:) ]!stf:g: d Key Limitations Recommsetl:l(:lig Current
Small, single-center
Most studies report samples; short- to
Autol s numerically lower rates  medium-term follow-up;
Multiple pediatric uto olgou of urethrocutaneous heterogeneous PRP/PRF
prospective series and coverelige dayer or fistula, wound preparation Promising but experimental
small RCTs; systematic sealant over dehiscence, and (platelet/leukocyte adjunct. Use should be within

Hypospadias/urethrocutaneous
fistula

Vesicoureteral reflux
(VUR)[recurrent UTI

Neurogenic bladder/lower
urinary tract dysfunction

Bladder exstrophy and complex
pelvic reconstruction

Undescended testis (UDT) and
pediatric andrology

Circumcision-related wound
care and penile skin conditions

reviews and meta-
analyses of platelet
concentrates and
urethral coverings in
hypospadias. (23,26-37)

Adult series of
intravesical PRP for
recurrent UTI/LUTS;

preclinical models of PRP
in urothelial injury; no
pediatric VUR trials;
pediatric VUR guidelines
do notinclude PRP. (38-
48)

Adult studies of
intravesical PRP in
interstitial
cystitis/bladder pain
syndrome and other LUT
disorders; no pediatric
neurogenic bladder
trials. (38, 44, 48-50)

No direct pediatric PRP
trials; extrapolation from
pediatric surgery, plastic
surgery, and regenerative

literature on blood
products and platelet

concentrates. (8,14, 22,

40-42)

Preclinical animal and
translational models of
testicular ischemia-
reperfusion or toxin-
induced damage; early
adult male
infertility/andrology
studies; no pediatric UDT
trials. (9, 14, 34, 35, 43, 44)

Heterogeneous data from
adult and pediatric
wound-care studies,
dermatology (e.g., lichen
sclerosus), and obstetric
surgery; no dedicated
randomized pediatric
circumcision trials. (10-13,
45, 51,52)

neourethra or
suture lines;
adjunct to
standard
dartos/tunica
flaps.

Hypothetical
adjunct to
support
urothelial
healing,
periureteral
tissue quality, or
reduction in
infection risk.

Intravesical
injections are
intended to
modulate
urothelial barrier
function,
nociception, and
local
inflammation.

Theoretical
adjunct to
enhance soft-
tissue healing,
flap integration,
and wound
stability in
multistage
exstrophy
repairs.

Experimental
peri-or
intratesticular
adjunct intended
to protect or
restore testicular
structure and
function.

Topical or
injectable
adjunct to
enhance wound
healing, reduce
pain, or improve
outcomes in
genital skin
conditions.

3.2. Emerging and Experimental Pediatric Applications

All indications covered in this section should be
considered experimental in pediatrics. Few pediatric
studies are available to support this section; most
evidence is based on preclinical models (animal
studies), small and/or heterogeneous adult cohorts, or
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infection, with similar or
shorter healing times
compared with standard
coverage alone.
Direction of effect is
generally favorable and
biologically plausible.

Adult and experimental
data suggest potential
improvement in
urothelial integrity and
recurrent infection
control, but there are no
pediatric data
demonstrating benefit
in VUR resolution or UTI
prevention.

Adult cohorts report
symptoms and
cystoscopic
improvements in
selected patients, but
protocols and
populations are
heterogeneous, and
findings are not directly
transferable to pediatric
neurogenic bladders.

Conceptually attractive
in high-risk
reconstructions with
compromised tissues,
but there is no clinical
evidence demonstrating
improved outcomes
with PRP/PRF in
exstrophy.

Animal models show
improved histology and
markers of oxidative
stress; adult andrology
data suggest possible
benefit in selected
infertility contexts, but
pathophysiology differs
from congenital UDT.

PRP/PRF may improve
healing and symptoms
in selected nonurologic

or adult genital
conditions and appear
feasible in extraoral and
surgical wounds;
however, direct pediatric
circumcision data are
lacking.

content, activation,
form), dosing, and
application;
nonstandardized
outcome definitions;
limited and
nonsystematic safety
reporting.

No pediatric trials; no
dosing, protocol, or long-
term safety data in
children; current VUR
guidelines restrict
management to
established medical and
surgical strategies.

Absence of pediatric data;
unknown dosing,
injection patterns, and
durability in children;
unknown interactions
with catheterization,
anticholinergics,
botulinum toxin, or
reconstruction; limited
long-term safety
information.

Completely lacking
indication-specific
clinical data; anatomical
and procedural
complexity; high-stakes
surgery with limited
tolerance for unproven
adjuncts; unknown
hematologic and
logistical feasibility in
small children.

No pediatric human data
in UDT or orchiopexy;
uncertain dosing, safety,
and long-term fertility
impact; preclinical
models may not reflect
congenital pathology or
surgical reality.

No standardized
protocols or outcome
sets for circumcision;

absence of pediatric RCTs;
uncertain cost-
effectiveness; logistical
constraints in low-
resource settings.

well-designed RCTs, prospective
cohorts, or structured audits,
not as unmonitored routine
practice.

Experimental only. Use in
children should be limited to
carefully designed early-phase
feasibility studies with explicit
safety and surrogate efficacy
endpoints; no role in routine
VUR care.

Purely experimental. Any
pediatric use should occur only
within rigorously monitored
early-phase studies or registries.

Hypothetical/experimental.
Introduction should be
restricted to institutional
feasibility protocols or pilot
studies with predefined safety
and wound-healing endpoints.

Preclinical/nontranslatable at
present. PRP cannot be
recommended for UDT outside
formal research; any use should
be within clearly defined
experimental protocols.

Investigational. Use in
circumcision should be limited
to ethically approved pediatric

trials or registries with

standardized formulations,
dosing, and outcome measures.

mechanistic rationale. No large-scale, well-controlled
pediatric clinical trials are currently available.

3.2.1. Vesicoureteral Reflux (VUR), Experimental

Pediatric clinical evidence for the use of platelet-rich
plasma (PRP) in vesicoureteral reflux is essentially
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Experimental studies
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VUR-No pediatric trials; feasibility first

[

Neurogenic bladder-adult signals;
no pediatric data

f—

Bladder exstrophy-hypothetical;
no pediatric studies

e

UDT-Preclinical only

Human studies

Established hypospadias research

Small RCTs/series :
less fistulas, better healing; short
follow up

Limits: heterogeneous PRP

prep; small samples

Abbreviation List:
-VUR: Vesicoureteral reflux
-UDT: Undescended testis
- RCT: Random Controlled Trial

Figure 2. Evidence landscape of platelet-rich plasma (PRP) and platelet-rich fibrin (PRF) in pediatric urology.

nonexistent. PRP has been studied in adult lower
urinary tract disorders and experimental urothelial
repair contexts, including recurrent urinary tract
infection and interstitial cystitis/bladder pain
syndrome; however, these studies were small,
heterogeneous, and not pediatric (38, 43, 44, 47, 48, 50,
56). There are no randomized or prospective pediatric
studies evaluating the efficacy of PRP in preventing or
treating VUR. Additionally, pediatric VUR guidelines do

not include PRP as a management option (37, 57 - 61).
However, there is potential support for PRP to promote
urothelial healing or improve periureteral tissue
quality, which remains speculative and has not been
validated with pediatric outcome data (13, 36, 56, 62, 63,
64, 65); therefore, early-phase feasibility studies are
needed to validate safety and surrogate efficacy
endpoints for PRP. Outside of these studies, PRP should
not be used to treat VUR in children.
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3.2.2. Neurogenic Bladder, Experimental

In research in adults with interstitial cystitis/bladder
pain syndrome and other lower urinary tract
dysfunctions, intravesical platelet-rich plasma (PRP) has
been reported to potentially influence urothelial barrier
function and sensory signaling; intravesical PRP may
also affect local inflammation (36, 56, 63, 65, 66). The
studies noted above were conducted in small and
variable adult cohorts and used different methods for
applying PRP to the bladder. No studies have evaluated
PRP in pediatric patients with neurogenic bladder or
other neurogenic lower urinary tract dysfunction.
Therefore, no evidence is available regarding
appropriate dosing, application technique, expected
duration of effect, pediatric safety, or interactions with
standard treatments for pediatric neurogenic bladder
(i.e., CIC, anticholinergics, BTX, augmentation surgery).
As such, PRP use for pediatric neurogenic bladder
should be considered strictly experimental and
restricted to phase I clinical trials or registry-based
studies with close monitoring.

3.2.3. Bladder Exstrophy, Experimental

The use of platelet-rich plasma (PRP) in patients
undergoing bladder exstrophy repair, as well as
complex pelvic reconstruction, may aid soft tissue
healing, increase graft success rates, particularly when
local tissue quality is poor after multiple surgical
procedures, and potentially reduce wound-related
complications (8, 12, 14, 18, 38, 39, 67, 68). To date, no
randomized controlled clinical trials in children have
assessed the utility of PRP as an adjunct to exstrophy
closure. The ability to draw inferences regarding PRP
efficacy from pediatric nonurological studies or adult
reconstructive surgery studies is limited due to
anatomical differences, variability in techniques, and
differences in overall health status (8, 12, 14, 15, 38, 39, 67).
Therefore, PRP should be used to facilitate exstrophy
repair only through a formalized internal pilot program
or within a formalized study framework to monitor
safety and recovery/functional progression, and not as
standard clinical practice.

3.2.4. Undescended Testis (UDT), Experimental

Most research regarding PRP in pediatric
undescended testis is based on preclinical models,
primarily animal data, with far fewer human case
reports. Most preclinical studies used models involving
tissue injury (or chemical insult) and demonstrated
improved capillary density and reduced microscopic
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evidence of cellular injury (41-46). These models differ
from typical childhood UDT, which is surgically
corrected, and they do not assess key outcomes, such as
long-term reproductive capability. To date, no published
clinical trials have evaluated PRP injections around or
into the testis at the time of surgical correction of
pediatric UDT. Therefore, because findings from animal
models may not translate to humans and given that
many other treatments have shown efficacy for UDT, PRP
should remain experimental until proven effective in a
randomized controlled study before application to UDT
treatment.

3.2.5. Circumcision Wound Care, Limited/Uncertain

Although PRP could assist in promoting wound
healing in children and adults with various skin issues,
including genital skin conditions, there are currently no
established guidelines regarding PRP application to
promote wound healing after pediatric circumcision (11-
13,17, 46, 51, 52, 69). Moreover, most evidence supporting
PRP/PRF to promote circumcision-related wound
healing in children is derived from adult data or from
wounds associated with other types of injuries and/or
dermatologic treatments. Reported outcomes from
studies using PRP/PRF to promote postoperative wound
healing in children undergoing routine pediatric
urologic circumcision have shown variable success
when assessed using clinically relevant endpoints such
as postoperative pain, time to epithelialization, and
infection-related complication rates. These
inconsistencies may reflect methodological differences
in sample size and study design, substantial variation in
PRP/PRF preparation and dosing, and differences in
outcome definitions. To date, no randomized controlled
clinical trials have evaluated PRP or PRF (platelet-rich
fibrin) in children undergoing routine circumcision
using consistent methodology, dosing, or outcome
measurements. As such, because the current evidence is
insufficient to support PRP/PRF effectiveness for post-
circumcision recovery in children—and because
applicable studies lack randomization, use highly
variable PRP/PRF protocols, and do not represent
comprehensive pediatric circumcision evidence—
PRP/PRF use for this purpose should remain confined to
controlled research settings with ethics approval,
informed consent, and monitoring. The need to
examine pediatric circumcision safety data, as well as
hematological feasibility and ethical/regulatory
requirements prior to any expansion of clinical use, is
driven by the limited pediatric circumcision evidence
and the heterogeneity of PRP/PRF formulations and
outcomes in the literature.
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3.3. Safety, Hematologic Feasibility, Regulatory, and Ethical
Considerations

A major advantage of PRP/PREF is that these products
are autologous; thus, they contain no foreign protein,
eliminating the potential for immune responses and/or
transmission of diseases, including blood-borne
infections, compared with allogeneic blood products. In
addition, PRP has been studied as an adjunctive
treatment in various surgeries and for numerous
wound-healing challenges (6, 8, 10-14, 35, 47). Although
studies examining complications associated with
PRP/PRF application in children with hypospadias and
fistulae were wunable to demonstrate statistically
significant increases in postoperative infections,
hematomas, or other serious complications, the
reported complication rates primarily reflected the
underlying surgical intervention rather than PRP/PRF
use (14, 18-28, 33, 54). Pediatric urologic safety data on
PRP/PRF primarily derive from hypospadias repair
studies, which included more than 300 children in
randomized trials, comparative cohort analyses, and
case reports, as shown in Table 4 (18-27).

Studies using PRP|PRF for hypospadias repair showed
complication frequencies comparable to those of
control groups; complications were primarily localized
to the repair site, including infections, wound
dehiscence, and urethrocutaneous fistula formation, as
expected with surgical repair (18-27). The reviewed
pediatric literature reports no systemic adverse
reactions, no hematologic adverse reactions, and no
transfusion-related adverse events related to blood
sample collection; however, available sample sizes do
not exclude rare adverse events. Although qualitative
pediatric safety appears favorable, the pediatric safety
evidence base for PRP/PRF remains incomplete;
therefore, future studies must collect additional adverse
event and hematologic parameter data. These should
include baseline and postcollection hematologic
parameters (hematocrit, platelet, and hemoglobin), the
volume of blood collected from each child, and specific
prespecified safety endpoints.

Hematologic safety and practicality are particularly
important in pediatric patients undergoing PRP/PRF-
related interventions. Children have substantially
smaller total blood volumes than adults and are at
greater risk of iatrogenic anemia; therefore, even
relatively small amounts of study-related phlebotomy
may be clinically significant, particularly if repeated.
Very little information has been reported on pediatric
pre- and post-phlebotomy hematologic values (i.e.,
hemoglobin, hematocrit, and platelet count) or on how
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these values vary by age group and surgical indication
in the pediatric PRP/PRF literature, limiting assessment
of hematologic safety across relevant pediatric
demographics. Baseline hemoglobin and platelet counts
were not clearly reported in the primary pediatric
clinical trials summarized in Table 4, further reducing
confidence in hematologic safety across age groups and
indications. Because PRP/PRF may require blood
volumes that approximate or exceed conservative
pediatric research phlebotomy guidelines for very
young or small children, pediatric recommendations to
restrict study-related blood draw volumes to a minimal
fraction of total blood volume per sampling event and
to limit cumulative blood collection across repeated
sampling events (48, 49) should be incorporated into
pediatric PRP/PRF protocols, along with age- and weight-
based protections.

Practically, these restrictions permit drawing no
more than a few milliliters of blood per kilogram of
body weight for nontreatment purposes (48). Several
commercially available PRP systems, developed
primarily for adult use, may require blood volumes that
are not feasible in younger or smaller pediatric patients
without careful protocol modification; thus, widespread
adoption of PRP/PRF in routine pediatric urology may be
limited. This feasibility issue supports the need for
pediatric-specific, evidence-based guidance providing
standardized criteria for mandatory reporting of
baseline hematologic values, total blood volume
collected, and prespecified safety endpoints for children
across ages and body weights. Although aligning
research blood draws with clinically required laboratory
testing is reasonable to minimize additional
phlebotomy, this may be difficult in outpatient pediatric
surgical pathways, in which routine preoperative
laboratory testing is not typically obtained for low-risk
procedures (15,16, 32, 40, 50).

Regulatory oversight may be provided by clinics
through internal policies and procedures developed in
accordance with local and regional regulations for
autologous blood or minimally manipulated tissue,
although specific requirements depend on clinic
location and facility type. For safe PRP|PRF application in
pediatric urology, each clinic should establish a working
relationship with the local hospital blood handling
department, apply validated methods for PRP/PRF
preparation and application, and formally train all staff
in PRP/PRF preparation and handling. In addition, each
clinic must implement documentation processes to
demonstrate standardized production of each PRP/PRF
batch (i.e., number of platelets per milliliter, number of
leukocytes per milliliter, platelet activation status,

Nephro-Urol Mon. 2026;18(1): 166398
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Table 4. Summarizes the Distribution of Study Designs and Sample Sizes Across the Available Pediatric Hypospadias Literature and Is Presented Immediately Below

Study (Reference . Study Design  PRP/PRF Protocol Safety/Complications (ke Hematologic/Blood-Volume
No.) v Population/Procedure anS(,i Sizeg (ai Reported) Follow-up v Datg only) they Inf%)rrlnation
Vl eonI:LIl- salglt(;);ggfwu; Ove;all colmlplication ]:apt]sp
B i significantly lower wit ;
Retrospective SP;,HRIEEEPQ&;HL 2 years (5 (g5.66%) 'S gontrol (28.0%). Volurenxe (ljifcli(t)l ":_t bé(i(t)eddp;rochlld
ShaI'lg etal., 2025 - 103 childr.en with penjle comparative subcuta{'leously patients Surgical success 94.3% vs trans?usion)g orphemaiologic
penile hypospadias  hypospadias undergoing cohort; PRP long both sides of lost to 72.0%. No PRP-related complications described: no
PRP (70) TIP urethroplasty group n =53, alons follow-up systemic adverse events P . N
the urethral plate R . formal hemoglobin/hematocrit
control n =50 and between skin overall) reporFed, no Increase n thresholds reported.
and dartos flap operative time or hospital
during surgery stay.
Prospective Autologous PRF 1A group h‘ad e @l
] . — Reported complications and lower Amount of blood drawn and
Mansour et al., 2024 Children with distal trial: 44 harvested short- to f}'atels alf lijl'ethroctjuﬁapeops Spaii p(ljapeleé count.s ot
-distal hypospadias  hypospadias undergoing  patients (PRF intraoperatively mid-term lllstu aan \{v?un mn ecltlor:j el 1fnq SHEIEBI®
PRF membrane (71) TIP repair cover vs and used as follow-up (e @i 5 el i EERSISES EF .
ekl | (months) systemic adverseAevents or hemodynamlc/hemaFologlc
repair) coverage layer need forAreoperanon due to complications mentioned.
PRF itself reported.
ProspecFive Autologous PR o Urethrocutangous fistula and )
Abdelazim et al., randomlzed membrane Minimum meatal'stenoms occurred less Article dogs not report
2024 - distal o trial; PRF interposed as a 6-mqnth qften in the PRF group Fhan pre/po;toperatlve hemqglpbln or
hypospadias PRF 40 boys w1th§ilstal membrane second layer over clinical in controls; no systemic or explicit blood-volume limits; the
membrane vs dartos hypospadias group n=20; neourethra versus follow—}lp hematqloglc adverse events volumg of blood used for PRF
(72) local dartos standard dartos (per article attributed to PRF; all preparation is not quantified. No
flap groupn= coverage text) complications were local transfusions were reported.
20 wound issues.
Total complications: 13.3% in
Prospective Autologous PRP Follow-up  PRP group vs 26.7% in Dartos Volumes of autologous blood
Mahmoud et al. 180 boys, 12 - 65 months (andomized shee tgﬁ sed as up to group. Urethrocutaneops used for PRP, and' peri-operative
2019 - distal " distal 'hypospa dias trial; PRP sheet ey [y aven several fistula: 10% vs13.3%. Partial hemato{oglq monitoring were not
hypospadias PRP vs undergoing TIP group (group neourethra vs years (per  glans dehiscence:1case vs 4 detalled'm the abstract‘ No
dartos flap (73) — " A) vs ventral standard dartos fla study cases. No PRP-related transfusion requirement or
P RSty dartos flap P period 2011 systemic adverse events or hemodynamic instability related
(group B) N -2016) thrombotic events were to blood draw or PRP reported.
reported.
Authors explicitly state that
PRP application did not
Shangetal., 2025 - increase operative time, No additional hematologic
hypospadias PRP : N ambulation time, or length monitoring parameters beyond
(same cohort as Same 103-patient cohort Retrospective As above 2 years of stay and that complication  initial blood draw are reported;
Lo as above comparative : . ) -
above; additional reduction was achieved no anemia, bleeding, or
safety detail) (70) without new safety signals,  transfusion events are described.
supporting feasibility in
routine practice.
5 mL autologous
blood drawn; PRF .
D Fistula closed successfully; no .
;:?l’:ef;le_t al, 2013 Single 3-year-old boy with clot prflgs):;ed and land3- recurrence at 3 months. No rse Ir;&gg.osov}?é‘:nrgf:l’épl;cc;lﬂgr
urethrocutaneous recurrent UCF after Case report e tivel month bleeding, infection, or hp d . g
A hypospadias repair . PEratively as follow-up systemic complications €mo .ynamlc consequences
fistula repair (74) interposition layer e observed; no transfusion needed.
during fistula P )
repair.
Meta-analysis showed . .
reduced uret}ilrocutaneous h Acrosls 1qcluded studies, d
Borkar etal., 2022 - Pooled pediatri PRP/PRF and related ~ Variable fistula rates with platelet bl er(rj)atol 08¢ I]?arfatmeters an !
meta-analysis of h oo'e dp.e a rég . autologous platelet  (depends concentrates and did not 0o -vodumedlml swe;e rarely
autologous platelet- ypospadias studies Systematic concentrates used on identify any serious PRP[PRF- reported, and no transtusion-
rich concentrate in using autologous review and( asadjunct coverage  included related adverse events; requiring events related to blood
hypospadias repair platelet-rlch concentrates  meta-analysis vs standard RCTs and complications were limited collection wereldocumented. The
(29) as barrier layers techniques series) to typical local postoperative authors highlight the need for

issues already expected after
hypospadias repair.

better adverse-event and dosing
reporting.

amount of product applied per patient, and related
parameters) (5,7, 8,16, 38,39).

Although evidence supporting PRP/PRF as an
adjunctive treatment for children enrolled in clinical
trials has increased compared with conventional
treatments, PRP/PRF should be used only within a
clinical trial or quality improvement study framework.
This should include obtaining Institutional Review
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Board (IRB) approval; developing and standardizing
protocols for PRP/PRF preparation and treatment;
maintaining documentation of PRP/PRF characteristics
before each patient’s treatment; establishing clear
pediatric safety endpoints; and implementing methods
to track adverse reactions and/or establish a surveillance
registry. The informed consent process must clearly
describe uncertainty regarding long-term results and
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potential risks; inform the family/guardian that PRP/PRF
is an unproven treatment modality; and identify
alternative treatment options. When appropriate,
pediatric subjects should provide assent to participate
in clinical studies in accordance with pediatric clinical
research principles (49, 70).

Platelet (autologous or donor) use also raises
additional challenges (e.g., regulation, pricing, access to
care) that should be addressed transparently by all
parties when developing protocols and obtaining
informed consent. Moreover, unique and difficult
ethical concerns exist regarding the use of unproven,
expensive treatments such as PRP/PRF in low- and
middle-income countries. Practical barriers include, but
are not limited to, clinics’ ability to afford disposable
PRP Kkits, limited access to validated centrifugation
equipment, constraints on maintaining and ensuring
quality control of equipment and personnel, and
variable availability of trained staff. In resource-limited
settings, even modest per-case cost increases may
reduce access to established perioperative and wound-
care services. Adoption of expensive biologic treatments
in low- and middle-income countries, particularly when
pediatric efficacy data are sparse or absent, may further
exacerbate existing disparities in access to surgical care.
High-cost, unproven biological treatments should not
replace low-cost, evidence-based options and should not
widen gaps in surgical access across socioeconomic
groups (7, 8,12, 16, 38, 39).

3.4. Recommendations and Future Directions

Incorporating standardized PRP/PRF terminology in
pediatric studies (specifically, platelet concentration
relative to baseline; leukocyte content (LR-PRP vs LP-
PRP); activation status; and dose per treated tissue)
would facilitate comparisons across clinical trials and
support development of a core outcome set for
hypospadias and related surgeries (5, 48, 49, 54, 75). The
core outcome set for hypospadias-related procedures
should include fistula, infection, wound dehiscence, and
reoperation, as well as catheter duration, time to wound
healing, and patient- and parent-reported measures.

Future steps include developing multicenter
randomized controlled trials with sufficient statistical
power to assess primary and revision hypospadias
repair using standardized PRP/PRF preparation
protocols (14, 54, 67, 70, 76). These trials should explicitly
describe PRP/PRF preparation protocols (including
platelet and leukocyte characteristics), standardized
dosing strategies, and predefined pediatric safety
endpoints (hematologic parameters and adverse event
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rating scales). Long-term functional and cosmetic
outcomes should also be assessed.

Platelet concentrates have also been studied in
urology. However, much of this literature is based on
small studies, nonrandomized designs, or substantial
variability that may have influenced outcomes. For
example, in reproductive medicine, a prospective,
observational "before-and-after" study of 17 females with
decreased ovarian reserve reported that intraovarian
PRP injection increased antral follicle counts, the
number of oocytes, and the number of embryos and
decreased FSH levels. However, because the study did
not include a control group, its findings are difficult to
interpret (75). In pain medicine, a single-arm, open-label
study of 16 adults evaluating ultrasound-guided PRP
injections into the sacroiliac joint for pain reported
improved pain scores and function at 3 months after
treatment. The study had several limitations, including
its single-arm design (lacking a comparator) and small
sample size, limiting generalizability (76). Therefore,
future pediatric urology studies using PRP/PRF will
require comparator arms (e.g., standard therapy and/or
an active comparator), uniform characterization of the
PRP/PRF used, and reporting of long-term functional
outcomes and patient-reported measures (75, 76).

Feasibility studies with prespecified safety and
mechanistic endpoints must precede large-scale efficacy
trials for other indications, such as bladder
reconstruction and VUR (8, 12, 33, 36, 38, 39, 41, 57, 58, 59).

Prospective registries will be instrumental in
collecting critical data regarding pediatric safety
signals, real-world effectiveness, PRP/PRF preparation
parameters, and resource utilization. As registries
accrue data, they can provide the foundation for cost-
effectiveness analyses, particularly in low- and middle-
income countries where specialized devices and
disposable products may be expensive (16, 38, 41, 64).

Therefore, PRP/PRF appear promising but remain
experimental adjuncts in pediatric urology and should
be used within a systematic research framework to
establish optimal preparation method(s), indications,
safety and ethical acceptability, and ultimately
economic viability, rather than as an unmonitored
addition to standard treatment.

4. Conclusions

The potential of platelet-rich plasma (PRP) and
platelet-rich fibrin (PRF), as well as their preparation
and reporting, remains variable. However, some of the
most promising pediatric evidence has been observed in
hypospadias repairs, which have shown reduced fistula
formation rates and wound complication rates, among
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other outcomes, although the overall level of certainty is
limited by variability and small sample sizes in the
reported  studies. Experimental evidence for
vesicoureteral reflux, neurogenic bladder, and bladder
exstrophy remains limited, and no clinical evidence
currently exists for undescended testes. Favorable
results for all pediatric safety outcomes have been
reported; however, very few adverse events have been
reported specifically in pediatric patients. Therefore,
priorities include standardizing the nomenclature for
PRP/PRF, dose ranges, and reporting methods;
establishing a consensus on a '"core outcome set";
conducting multicenter randomized controlled trials
with sufficient power to assess efficacy in hypospadias
repairs; and undertaking feasibility studies and
registries to assess other indications. Until additional
high-quality pediatric evidence becomes available, the
use of PRP/PRF should be limited to research studies or
audits.

Footnotes

Al Use Disclosure: The authors declare that no
generative Al tools were used in the creation of this
article.

Authors' Contribution: O. M. Z. developed the
original idea and study protocol, analyzed the data,
wrote the manuscript, and served as the guarantor. E. A.
A. contributed to the development of the study protocol,
data collection, and manuscript preparation.

Conflict of Interests Statement: The authors do not
declare any conflicts of interests for this study.

Data Availability: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Funding/Support: No funding was received for this
study.

References

1. Pavlovic V, Ciric M, Jovanovic V, Stojanovic P. platelet-rich plasma: a
short overview of certain bioactive components. Open Med (Wars).
2016;11(1):242-7. [PubMed ID: 28352802]. [PubMed Central ID:
PMC5329835]. https://doi.org/10.1515/med-2016-0048.

2. Amable PR, Carias RBV, Teixeira MVT, da Cruz Pacheco I, Corréa do
Amaral RJF, Granjeiro JM, et al. Platelet-rich plasma preparation for
regenerative medicine: optimization and quantification of cytokines
and growth factors. Stem Cell Res Ther. 2013;4(3). 67. [PubMed ID:
23759113]. [PubMed Central ID: PMC3706762].
https://doi.org[10.1186/scrt218.

Nephro-Urol Mon. 2026; 18(1): e166398

10.

1.

12.

13.

14.

15.

16.

Everts P, Onishi K, Jayaram P, Lana JF, Mautner K. Platelet-rich plasma:
new performance understandings and therapeutic considerations in
2020. Int ] Mol Sci. 2020;21(20):7794. [PubMed ID: 33096812]. [PubMed
Central ID: PMC7589810]. https://doi.org/10.3390/ijms21207794.

Andia I, Abate M. Platelet-rich plasma biology and clinical correlates.
Regen  Med.  2013;8(5):645-58.  [PubMed ID:  23998756].
https://doi.org[10.2217/rme.13.59.

Zhang Z, Liu P, Xue X, Zhang Z, Wang L, Jiang Y, et al. The role of
platelet-rich plasma in biomedicine: a comprehensive overview.
iScience. 2025;28(2). 111705. [PubMed ID: 39898035]. [PubMed Central
ID: PMC11787504]. https://doi.org/10.1016/j.isci.2024.111705.

Glinkowski WM, Gut G, Sladowski D. Platelet-rich plasma for knee
osteoarthritis: a comprehensive narrative review. | Clin Med.
2025;14(11):3983. [PubMed ID: 40507744]. [PubMed Central ID:
PMCi12156035]. https://doi.org/10.3390/jcm14113983.

la Fleur P, Argaez C. National Institutes of Health. Canadian Agency for
Drugs and Technologies in Health; 2017, [cited 2026 Jul 18]. Platelet-
rich plasma injections for wound healing and tissue rejuvenation: a
review of clinical effectiveness, cost-effectiveness and guidelines.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK525037/.

Zhuang |, Chen Y, Zheng X, Wang C, Hu J, Liu T. The application of
blood products in plastic surgery: a systematic review. Plast Reconstr
Surg Glob Open. 2024;12(7). €6005. [PubMed ID: 39050033]. [PubMed
Central ID: PMC11268820].
https://doi.org/10.1097/GOX.0000000000006005.

Sharun K, Pawde AM, Manjusha KM, Banu S A, Kalaiselvan E, Kumar R,
et al. Therapeutic applications of platelet-rich plasma and its
derivatives in veterinary medicine: an evidence-based perspective.
Expert Opin Drug Deliv. 2021;21(11):1473-82. [PubMed ID: 34264158].
https://doi.org/10.1080/14712598.2021.1955099.

Patel H, Pundkar A, Shrivastava S, Chandanwale R, Jaiswal AM. Role of
platelet-rich plasma in surgical wound healing. Cureus. 2023;15(11).
€48943. [PubMed ID: 38106716]. [PubMed Central ID: PMC10725573].
https://doi.org[10.7759/cureus.48943.

White C, Brahs A, Dorton D, Witfill K. Platelet-rich plasma: a
comprehensive review of emerging applications in medical and
aesthetic dermatology. | Clin Aesthet Dermatol. 2021;14(11):44-57.
[PubMed ID:34980960]. [PubMed Central ID: PMC8675348].

Bolton L. Platelet-rich plasma: optimal use in surgical wounds.
Wounds. 2021;33(8):219-21. [PubMed ID: 34357880].
https://doi.org[10.25270/wnds[2021.219221.

Zhang W, Guo Y, Kuss M, Shi W, Aldrich AL, Untrauer J, et al. Platelet-
rich plasma for the treatment of tissue infection: preparation and
clinical evaluation. Tissue Eng Part B Rev. 2019;25(3):225-36. [PubMed
ID: 30712506]. [PubMed Central ID: PMC6589492].
https://doi.org[10.1089/ten.TEB.2018.0309.

Di Mitri M, D’Antonio S, Collautti E, Di Carmine A, Libri M, Gargano T,
et al. Platelet-rich plasma in pediatric surgery: a comprehensive
review. Children (Basel). 2024;11(8):971. [PubMed ID: 39201906].
[PubMed Central ID: PMC11352468].
https://doi.org/10.3390/children11080971.

Damsaz M, Castagnoli CZ, Eshghpour M, Alamdari DH, Alamdari AH,
Noujeim ZEF, et al. Evidence-based clinical efficacy of leukocyte and
platelet-rich fibrin in maxillary sinus floor lift, graft and surgical
augmentation procedures. Front Surg. 2020;7. 537138. [PubMed ID:
33330603]. [PubMed Central ID: PMC7732646].
https://doi.org/10.3389/fsurg.2020.537138.

Govind A, Maughan BC, Umer S. Randomized controlled trials in oral
and maxillofacial surgery. Cham: Springer; 2024. p. 109-143.
https://doi.org[10.1007/978-3-031-47651-8_6.

Yu S, Hu R, Feng H, Huang D. Efficacy of platelet-rich plasma injection
in the treatment of frozen shoulder: a systematic review and meta-

13


https://brieflands.com/journals/num/articles/166398
http://www.ncbi.nlm.nih.gov/pubmed/28352802
https://www.ncbi.nlm.nih.gov/pmc/PMC5329835
https://doi.org/10.1515/med-2016-0048
http://www.ncbi.nlm.nih.gov/pubmed/23759113
https://www.ncbi.nlm.nih.gov/pmc/PMC3706762
https://doi.org/10.1186/scrt218
http://www.ncbi.nlm.nih.gov/pubmed/33096812
https://www.ncbi.nlm.nih.gov/pmc/PMC7589810
https://doi.org/10.3390/ijms21207794
http://www.ncbi.nlm.nih.gov/pubmed/23998756
https://doi.org/10.2217/rme.13.59
http://www.ncbi.nlm.nih.gov/pubmed/39898035
https://www.ncbi.nlm.nih.gov/pmc/PMC11787504
https://doi.org/10.1016/j.isci.2024.111705
http://www.ncbi.nlm.nih.gov/pubmed/40507744
https://www.ncbi.nlm.nih.gov/pmc/PMC12156035
https://doi.org/10.3390/jcm14113983
https://www.ncbi.nlm.nih.gov/books/NBK525037/
http://www.ncbi.nlm.nih.gov/pubmed/39050033
https://www.ncbi.nlm.nih.gov/pmc/PMC11268820
https://doi.org/10.1097/GOX.0000000000006005
http://www.ncbi.nlm.nih.gov/pubmed/34264158
https://doi.org/10.1080/14712598.2021.1955099
http://www.ncbi.nlm.nih.gov/pubmed/38106716
https://www.ncbi.nlm.nih.gov/pmc/PMC10725573
https://doi.org/10.7759/cureus.48943
http://www.ncbi.nlm.nih.gov/pubmed/34980960
https://www.ncbi.nlm.nih.gov/pmc/PMC8675348
http://www.ncbi.nlm.nih.gov/pubmed/34357880
https://doi.org/10.25270/wnds/2021.219221
http://www.ncbi.nlm.nih.gov/pubmed/30712506
https://www.ncbi.nlm.nih.gov/pmc/PMC6589492
https://doi.org/10.1089/ten.TEB.2018.0309
http://www.ncbi.nlm.nih.gov/pubmed/39201906
https://www.ncbi.nlm.nih.gov/pmc/PMC11352468
https://doi.org/10.3390/children11080971
http://www.ncbi.nlm.nih.gov/pubmed/33330603
https://www.ncbi.nlm.nih.gov/pmc/PMC7732646
https://doi.org/10.3389/fsurg.2020.537138
https://doi.org/10.1007/978-3-031-47651-8_6

M Zakaria O et al.

Brieflands

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

14

analysis. ] Back Musculoskelet Rehabil. 2023;36(3):551-64. [PubMed ID:
36530074]. https://doi.org/10.3233/BMR-220034.

Lin HW, Tam KW, Liou TH, Rau CL, Huang SW, Hsu TH. Efficacy of
plateletrich plasma injection on range of motion, pain, and
disability in patients with adhesive capsulitis: a systematic review
and meta-analysis. Arch Phys Med Rehabil. 2023;104(12):2109-22.
[PubMed ID: 37119955]. https://doi.org/10.1016/j.apmr.2023.03.032.

Eligevik M, Tireli G, Demirali O, Unal M, Sander S. Tubularized incised
plate urethroplasty for hypospadias reoperations in 100 patients. Int
Urol  Nephrol. ~ 2007;39(3):823-7.  [PubMed ID:  17221283].
https://doi.org/10.1007/s11255-006-9145-y.

Djakovic N, Nyarangi-Dix ], Ozturk A, Hohenfellner M. Hypospadias.
Adv Urol. 2008;2008:650135-7. [PubMed ID: 18989369]. [PubMed
Central ID: PMC2577154]. https:|/doi.org[10.1155/2008/650135.

Naughton GK. Regenerative medicine approaches for engineering a
human hair follicle. London: Academic Press; 2018. p. 1297-1308.
https://doi.org/10.1016/B978-0-12-809880-6.00074-6.

Atala A, Bauer SB, Soker S, Yoo ]J, Retik AB. Tissue-engineered
autologous bladders for patients needing cystoplasty: an open-label,
phase II clinical trial. Lancet. 2006;367(9518):1241-6. [PubMed ID:
16631879]. https://doi.org/10.1016/S0140-6736(06)68438-9.

Badylak SF, Lantz GC, Coffey A, Geddes LA. Small intestinal
submucosa as a large diameter vascular graft in the dog. J Surg Res.
1989;47(1):74-80. [PubMed ID: 2739401]. https://doi.org/10.1016/0022-
4804(89)90050-4.

Retik AB, Borer ]G. Primary and reoperative hypospadias repair with
the Snodgrass technique. World | Urol. 1998;16(3):186-91. [PubMed ID:
9666542]. https://doi.org/10.1007/s003450050050.

Snow BW. Use of tunica vaginalis to prevent fistulas in hypospadias
surgery. | Urol. 1986;136(4):861-3. [PubMed ID: 3761448].
https://doi.org/10.1016/S0022-5347(17)45106-8.

Retik AB, Atala A. Complications of hypospadias repair. Urol Clin North
Am. 2002;29(2):329-339. [PubMed ID: 12371224].
https://doi.org[10.1016/s0094-0143(02)00026-5.

Bar-Yosef Y, Binyamini ], Mullerad M, Matzkin H, Ben-Chaim ]J.
Megameatus intact prepuce hypospadias variant: application of
tubularized incised plate urethroplasty. Urology. 2005;66(4):861-4.
[PubMed ID:16230154]. https://doi.org[10.1016/j.urology.2005.04.070.

Yuan Y, Wang YW, Liang YN, Wang YY, Ho J], Peng TY, et al. A meta-
analysis: single or double dartos flap layer in tubularized incised
plate urethroplasty to prevent urethrocutaneous fistula? Front
Pediatr. 2023;11. 1091242. [PubMed ID: 37360362]. [PubMed Central ID:
PMC10286861]. https://doi.org/10.3389/fped.2023.1091242.

Borkar N, Tiwari C, Mohanty D, Sinha A, Upadhyaya VD. Use of an
autologous platelet-rich concentrate in hypospadias repair: a
systematic review and meta-analysis. Arab J Urol. 2023;21(2):100-8.
[PubMed ID: 37521453]. [PubMed Central ID: PMC10373602].
https://doi.org/10.1080/2090598X.2022.2149129.

Spinoit AF, Poelaert F, Groen LA, Van Laecke E, Hoebeke P.
Hypospadias repair at a tertiary care center: long-term followup is
mandatory to determine the real complication rate. J Urol.
2013;189(6):2276-81. [PubMed ID: 23306089].
https:[/doi.org[10.1016/j.juro.2012.12.100.

Moran GW, Kurtzman T, Carpenter CP. Biologic adjuvant urethral
coverings for single-stage primary hypospadias repairs: a systematic
review and pooled proportional meta-analysis of postoperative
urethrocutaneous fistulas. | Pediatr Urol. 2022;18(5):598-608. [PubMed
ID: 36085187]. https://doi.org/10.1016/j.jpurol.2022.08.015.

Magalon |, Chateau AL, Bertrand B, Louis ML, Silvestre A, Giraudo L, et
al. DEPA classification: a proposal for standardising PRP use and a
retrospective application of available devices. BMJ Open Sport Exerc
Med. 2016;2(1). €000060. [PubMed ID: 27900152]. [PubMed Central ID:
PMC5117023]. https://doi.org/10.1136/bmjsem-2015-000060.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Landau EH, Gofrit ON, Meretyk S, Katz G, Golijanin D, Shenfeld OZ, et
al. Outcome analysis of tunica vaginalis flap for the correction of
recurrent urethrocutaneous fistula in children. J Urol. 2003;170(4 Pt
2)1596-9; discussion 1599. [PubMed ID: 14501670].
https://doi.org/10.1097/01.ju.0000084146.28735.48.

Matz EL, Pearlman AM, Terlecki RP. Safety and feasibility of platelet-
rich fibrin matrix injections for treatment of common urologic
conditions. Investig Clin Urol. 2018;59(1):61-5. [PubMed ID: 29333517].
[PubMed Central ID: PMC5754585].
https://doi.org[10.4111/icu.2018.59.1.61.

Zaghloul AS, El-Nashaar AM, Said SZ, Osman IA, Mostafa T. Assessment
of the intracavernosal injection platelet-rich plasma in addition to
daily oral tadalafil intake in diabetic patients with erectile
dysfunction non-responding to on-demand oral PDE5 inhibitors.
Andrologia.  2022;54(6).  el4421. [PubMed ID: 35301742].
https://doi.org[10.1111/and.14421.

Calisti A, Coletta R, Olivieri C, Briganti V, Perrotta ML, Oriolo L, et al.
Patients with a history of infection and voiding dysfunction are at
risk for recurrence after successful endoscopic treatment of vesico
ureteral reflux and deserve long-term follow up. Urol Ann.
2012;4(1):19-23. [PubMed ID: 22346096]. [PubMed Central ID:
PMC3271445]. https:/[doi.org/10.4103/0974-7796.91616.

Stein R, Dogan HS, Hoebeke P, Ko¢vara R, Nijman RJM, Radmayr C, et
al. Urinary tract infections in children: EAU[ESPU guidelines. Eur Urol.
2015;67(3):546-58. [PubMed ID: 25477258].
https://doi.org[10.1016/j.eururo.2014.11.007.

Peters CA, Skoog SJ, Arant BS, Copp HL, Elder ]S, Hudson RG, et al.
Summary of the AUA guideline on management of primary
vesicoureteral reflux in children. J Urol. 2010;184(3):1134-44. [PubMed
ID:20650499]. https://doi.org/10.1016/j.juro.2010.05.065.

Hennus PML, van der Heijden GJMG, Bosch JLHR, de Jong TPVM, de
Kort LMO. A systematic review on renal and bladder dysfunction
after endoscopic treatment of infravesical obstruction in boys. PLoS
One. 2012;7(9). €44663. [PubMed ID: 23028576]. [PubMed Central ID:
PM(C3441498]. https://doi.org[10.1371/journal.pone.0044663.

Woodhouse CR], North AC, Gearhart JP. Standing the test of time:
long-term outcome of reconstruction of the exstrophy bladder.
World ] Urol. 2006;24(3):244-9. [PubMed ID: 16518662].
https://doi.org[10.1007/s00345-006-0053-7.

Gearhart JP. Bladder exstrophy: staged reconstruction. Curr Opin Urol.
1999;9(6):499-506. [PubMed ID: 10668568].
https://doi.org/10.1097/00042307-199911000-00002.

Cervelli V, Gentile P, Scioli MG, Grimaldi M, Casciani CU, Spagnoli LG,
et al. Application of platelet-rich plasma in plastic surgery: clinical
and in vitro evaluation. Tissue Eng Part C Methods. 2009;15(4):625-34.
[PubMed ID:19231923]. https://doi.org/10.1089/ten.tec.2008.0518.

Alharbi B. Role of platelet-rich plasma in the management of non-
obstructive azoospermia. Cureus. 2024;16(9). €69387. [PubMed ID:
39403643]. [PubMed Central ID: PMC11472207].
https://doi.org/10.7759/cureus.69387.

Fazli F, Torkashvand H, Soltanian AR, Babalhavaeji A, Olomi H,
Pilehvari S. Effects of testicular platelet-rich plasma injection on
sperm parameters in men with severe
oligoasthenoteratozoospermia: a clinical evaluation. Int J Fertil Steril.
2024;18(Suppl 1):71-6. [PubMed ID: 39033373]. [PubMed Central ID:
PMC11263848]. https://doi.org[10.22074/ijfs.2024.2011066.1535.

Navarrete ], Echarte L, Sujanov A, Guillones A, Vola M, Bunker CB, et al.
Platelet-rich plasma for male genital lichen sclerosus resistant to
conventional therapy: first prospective study. Dermatol Ther.
2020;33(6). €14032. [PubMed ID: 32683770].
https://doi.org/10.1111/dth.14032.

Song P, He D, Ren S, Fan L, Sun J. Platelet-rich fibrin in dentistry. ] Appl
Biomater Funct Mater. 2024;22. 22808000241299600. [PubMed ID:
39588592]. https://doi.org/10.1177/22808000241299588.

Nephro-Urol Mon. 2026; 18(1): 166398


https://brieflands.com/journals/num/articles/166398
http://www.ncbi.nlm.nih.gov/pubmed/36530074
https://doi.org/10.3233/BMR-220034
http://www.ncbi.nlm.nih.gov/pubmed/37119955
https://doi.org/10.1016/j.apmr.2023.03.032
http://www.ncbi.nlm.nih.gov/pubmed/17221283
https://doi.org/10.1007/s11255-006-9145-y
http://www.ncbi.nlm.nih.gov/pubmed/18989369
https://www.ncbi.nlm.nih.gov/pmc/PMC2577154
https://doi.org/10.1155/2008/650135
https://doi.org/10.1016/B978-0-12-809880-6.00074-6
http://www.ncbi.nlm.nih.gov/pubmed/16631879
https://doi.org/10.1016/S0140-6736(06)68438-9
http://www.ncbi.nlm.nih.gov/pubmed/2739401
https://doi.org/10.1016/0022-4804(89)90050-4
https://doi.org/10.1016/0022-4804(89)90050-4
http://www.ncbi.nlm.nih.gov/pubmed/9666542
https://doi.org/10.1007/s003450050050
http://www.ncbi.nlm.nih.gov/pubmed/3761448
https://doi.org/10.1016/S0022-5347(17)45106-8
http://www.ncbi.nlm.nih.gov/pubmed/12371224
https://doi.org/10.1016/s0094-0143(02)00026-5
http://www.ncbi.nlm.nih.gov/pubmed/16230154
https://doi.org/10.1016/j.urology.2005.04.070
http://www.ncbi.nlm.nih.gov/pubmed/37360362
https://www.ncbi.nlm.nih.gov/pmc/PMC10286861
https://doi.org/10.3389/fped.2023.1091242
http://www.ncbi.nlm.nih.gov/pubmed/37521453
https://www.ncbi.nlm.nih.gov/pmc/PMC10373602
https://doi.org/10.1080/2090598X.2022.2149129
http://www.ncbi.nlm.nih.gov/pubmed/23306089
https://doi.org/10.1016/j.juro.2012.12.100
http://www.ncbi.nlm.nih.gov/pubmed/36085187
https://doi.org/10.1016/j.jpurol.2022.08.015
http://www.ncbi.nlm.nih.gov/pubmed/27900152
https://www.ncbi.nlm.nih.gov/pmc/PMC5117023
https://doi.org/10.1136/bmjsem-2015-000060
http://www.ncbi.nlm.nih.gov/pubmed/14501670
https://doi.org/10.1097/01.ju.0000084146.28735.48
http://www.ncbi.nlm.nih.gov/pubmed/29333517
https://www.ncbi.nlm.nih.gov/pmc/PMC5754585
https://doi.org/10.4111/icu.2018.59.1.61
http://www.ncbi.nlm.nih.gov/pubmed/35301742
https://doi.org/10.1111/and.14421
http://www.ncbi.nlm.nih.gov/pubmed/22346096
https://www.ncbi.nlm.nih.gov/pmc/PMC3271445
https://doi.org/10.4103/0974-7796.91616
http://www.ncbi.nlm.nih.gov/pubmed/25477258
https://doi.org/10.1016/j.eururo.2014.11.007
http://www.ncbi.nlm.nih.gov/pubmed/20650499
https://doi.org/10.1016/j.juro.2010.05.065
http://www.ncbi.nlm.nih.gov/pubmed/23028576
https://www.ncbi.nlm.nih.gov/pmc/PMC3441498
https://doi.org/10.1371/journal.pone.0044663
http://www.ncbi.nlm.nih.gov/pubmed/16518662
https://doi.org/10.1007/s00345-006-0053-7
http://www.ncbi.nlm.nih.gov/pubmed/10668568
https://doi.org/10.1097/00042307-199911000-00002
http://www.ncbi.nlm.nih.gov/pubmed/19231923
https://doi.org/10.1089/ten.tec.2008.0518
http://www.ncbi.nlm.nih.gov/pubmed/39403643
https://www.ncbi.nlm.nih.gov/pmc/PMC11472207
https://doi.org/10.7759/cureus.69387
http://www.ncbi.nlm.nih.gov/pubmed/39033373
https://www.ncbi.nlm.nih.gov/pmc/PMC11263848
https://doi.org/10.22074/ijfs.2024.2011066.1535
http://www.ncbi.nlm.nih.gov/pubmed/32683770
https://doi.org/10.1111/dth.14032
http://www.ncbi.nlm.nih.gov/pubmed/39588592
https://doi.org/10.1177/22808000241299588

M Zakaria O et al.

Brieflands

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

International Council for Harmonisation of Technical Requirements
for Pharmaceuticals for Human Use. International Council for
Harmonisation of Technical Requirements for Pharmaceuticals for Human
Use. 1999, [cited 2026 Jul 18]. ICH E1i(R1) guideline on clinical
investigation of medicinal products in the pediatric population.
Step 5. Available from:
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-
elirl-guideline-clinical-investigation-medicinal-products-pediatric-
population-revision-1-addendum_en.pdf.

Steffen K, Doctor A, Hoerr ], Gill J, Markham C, Brown SM, et al.
Controlling phlebotomy volume diminishes PICU transfusion:
implementation processes and impact. Pediatrics. 2017;140(2).
€20162480. [PubMed ID: 28701427]. [PubMed Central ID:
PMC5527666]. https:|/doi.org/10.1542/peds.2016-2480.

Lepola P, Kindred M, Giannuzzi V, Glosli H, Dehlinger-Kremer M,
Dalrymple H, et al. Informed consent and assent guide for paediatric
clinical trials in Europe. Arch Dis Child. 2022;107(6):582-90. [PubMed
ID:  34853000]. [PubMed Central ID: PM(C9125378].
https://doi.org[10.1136/archdischild-2021-322798.

Ibrahim H, Abdelghany M, Yusuf A, Morsi H, Elshorbagy G. Can a
platelet-rich plasma covering layer reduce urethrocutaneous fistula
rate after distal penile hypospadias repair using the STAR (Seleim’s
topography-guided anatomical reassembly) technique? A
randomized controlled trial. African Journal of Urology. 2025;31(1). 55.
https://doi.org[10.1186/s12301-025-00521-X.

Barwijuk M, Pankiewicz K, Gata§ A, Nowakowski F, Gumutla P,
Jakimiuk A], et al. The impact of platelet-rich plasma application
during cesarean section on wound healing and postoperative pain: a
single-blind placebo-controlled intervention study. Medicina
(Kaunas). 2024;60(4):628. [PubMed ID: 38674274]. [PubMed Central
ID: PMC11052196]. https://doi.org/10.3390/medicina60040628.

He M, Guo X, Li T, Jiang X, Chen Y, Yuan Y, et al. Comparison of
allogeneic platelet-rich plasma with autologous platelet-rich plasma
for the treatment of diabetic lower extremity ulcers. Cell Transplant.
2020;29:963689720931428. [PubMed ID: 32510240]. [PubMed Central
ID: PMC7563928]. https://doi.org/10.1177/0963689720931428.

Darwish AS, Elnaggar OA, Zaki AA, Kamel NM, Dahab MM, El-Sayem K.
Role of autologous platelet-rich plasma in hypospadias repair.
Chirurgia. 2022;35(5):255-61. https://doi.org/10.23736/S0394-
9508.20.05217-1.

Sharma N, Bajpai M, Panda SS, Singh A. Tunica vaginalis flap cover in
repair of recurrent proximal urethrocutaneous fistula: a final
solution. Afr | Paediatr Surg. 2013;10(4):311-4. [PubMed ID: 24469479].
https://doi.org[10.4103/0189-6725.125418.

Siregar S, Steven S, Mustafa A. The benefit of tissue sealant on
urethroplasty in hypospadias patients: a systematic review and
meta-analysis. FIOOORes. 2024;11:184. [PubMed ID: 38974407|.
[PubMed Central ID: PMC11226945].
https://doi.org[10.12688/fl000research.108503.2.

Lopez PJ, Celis S, Reed F, Zubieta R. Vesicoureteral reflux: current
management in children. Pediatr Nephrol. 2014;29(5):757-64. [PubMed
ID: 25217412]. https:|/doi.org/10.1007/s00467-014-2924-0.

Braga LH, Mijovic H, Farrokhyar F, Pemberton ], DeMaria ], Lorenzo
AJ. Antibiotic prophylaxis for urinary tract infections in antenatal
hydronephrosis. Pediatrics. 2013;131(1):e251-61. [PubMed ID: 23248229].
https://doi.org[10.1542/peds.2012-1870.

Wu SY, Chang S], Yang SSD, Hsu CK. Botulinum toxin injection for
medically refractory neurogenic bladder in children: a systematic
review. Toxins (Basel). 2021;13(7):447. [PubMed ID: 34203333]. [PubMed
Central ID: PMC8309976]. https://doi.org/10.3390/toxins13070447.
Austin PF, Homsy YL, Masel JL, Cain MP, Casale AJ, Rink RC. Alpha-
adrenergic blockade in children with neuropathic and
nonneuropathic voiding dysfunction. J Urol. 1999;162(3 Pt 2):1064-7.

Nephro-Urol Mon. 2026; 18(1): e166398

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

[PubMed ID: 10458432]. https://doi.org[10.1016/S0022-5347(01)68067-
4,

Austin PF, Bauer SB, Bower W, Chase ], Franco I, Hoebeke P, et al. The
standardization of terminology of lower urinary tract function in
children and adolescents: update report from the standardization
committee of the International Children's Continence Society.
Neurourol ~ Urodyn. 2016;35(4):471-81. [PubMed ID: 25772695].
https://doi.org/10.1002/nau.22751.

Gnech M, van Uitert A, Kennedy U, Skott M, Zachou A, Burgu B, et al.
European Association of Urology/European Society for Paediatric
Urology guidelines on paediatric urology: summary of the 2024
updates. Eur Urol. 2024;86(5):447-56. [PubMed ID: 38627150].
https://doi.org/10.1016/j.eururo.2024.03.025.

Kang SK, Jang WS, Kim SH, Kim SW, Han SW, Lee YS. Comparison of
intraoperative and short-term postoperative results of extravesical
versus intravesical ureteral reimplantation for vesicoureteral reflux.
World | Urol. 2015;33(11):1855-65. [PubMed ID: 25754944].
https://doi.org/10.1007/s00345-015-1526-3.

Eryilmaz R, Simsek M, Aslan R, Beger B, Ertas K, Taken K. The effect of
plasma-rich platelet graft on postoperative complications in mid-
penile hypospadias. Andrologia. 2020;52(7). e13652. [PubMed ID:
32436309]. https://doi.org[10.1111/and.13652.

Mina-Riascos SH, Fernandez N, Garcia-Perdomo HA. Effectiveness and
risks of endoscopic management compared to vesicoureteral
reimplantation in patients with high-grade vesicoureteral reflux:
systematic review and network meta-analysis. Eur | Pediatr.
2021;180(5):1383-91. [PubMed ID: 33474581].
https://doi.org[10.1007/s00431-021-0394 8-w.

Traxel E, DeFoor W, Reddy P, Sheldon C, Minevich E. Risk factors for
urinary tract infection after dextranomer/hyaluronic acid
endoscopic injection. | Urol. 2009;182(4S):1708-1713. [PubMed ID:
19692024]. https://doi.org/10.1016/j.juro.2009.02.088.

Elder JS, Diaz M. Vesicoureteral reflux: the role of bladder and bowel
dysfunction. Nat Rev Urol. 2013;10(11):640-8. [PubMed ID: 24126731].
https://doi.org/10.1038/nrurol.2013.221.

Odlozilova $, Paral J, Sirovy M, Zajak J, Fibir A. Platelet-rich plasma:
characteristics and current review of its use in surgery. Pol Przegl
Chir. 2024;96(5):66-74. [PubMed ID: 39465631].
https://doi.org/10.5604/01.3001.0054.6750.

Routh JC, Nelson CP, Graham DA, Lieu TA. Variation in surgical
management of vesicoureteral reflux: influence of hospital and
patient factors. Pediatrics. 2010;125(3):e446-51. [PubMed ID: 20142292].
https://doi.org/10.1542/peds.2009-1237.

Howie SR. Blood sample volumes in child health research: review of
safe limits. Bull World Health Organ. 2011;89(1):46-53. [PubMed ID:
21346890]. [PubMed Central ID: PMC3040020].
https://doi.org/10.2471/BLT.10.080010.

Shang X, Zhang Z, Mao K, Tang H, Zhou G, Mao Y, et al. The clinical
value of autologous platelet-rich plasma extraction and injection as
an adjunct to urethroplasty in the treatment of penile hypospadias
in children. Front Pediatr. 2025;13. 1470092. [PubMed ID: 40370973].
[PubMed Central ID: PMCi12075130].
https://doi.org[10.3389/fped.2025.1470092.

Mansour AM, Ismail EA, Abdalla MO, El Nashar AM, Ismail IY,
Abdelhalim KM. Additive outcome of platelet-rich fibrin neourethral
coverage of tubularized incised plate in primary distal hypospadias
repair. BMC Urol. 2024;24(1). 265. [PubMed ID: 39658803]. [PubMed
Central ID: PMC11629491]. https://doi.org[10.1186/s12894-024-01591-9.
Abdelazim O, Abdullateef KS, Khedr E, Tarek M. The use of an
autologous platelet-rich fibrin membrane in urethroplasty for cases
of distal hypospadias. Egypt Pediatr Assoc Gaz. 2024;72(1). 58.
https://doi.org[10.1186/s43054-024-00304-z.

15


https://brieflands.com/journals/num/articles/166398
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e11r1-guideline-clinical-investigation-medicinal-products-pediatric-population-revision-1-addendum_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e11r1-guideline-clinical-investigation-medicinal-products-pediatric-population-revision-1-addendum_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/ich-e11r1-guideline-clinical-investigation-medicinal-products-pediatric-population-revision-1-addendum_en.pdf
http://www.ncbi.nlm.nih.gov/pubmed/28701427
https://www.ncbi.nlm.nih.gov/pmc/PMC5527666
https://doi.org/10.1542/peds.2016-2480
http://www.ncbi.nlm.nih.gov/pubmed/34853000
https://www.ncbi.nlm.nih.gov/pmc/PMC9125378
https://doi.org/10.1136/archdischild-2021-322798
https://doi.org/10.1186/s12301-025-00521-x
http://www.ncbi.nlm.nih.gov/pubmed/38674274
https://www.ncbi.nlm.nih.gov/pmc/PMC11052196
https://doi.org/10.3390/medicina60040628
http://www.ncbi.nlm.nih.gov/pubmed/32510240
https://www.ncbi.nlm.nih.gov/pmc/PMC7563928
https://doi.org/10.1177/0963689720931428
https://doi.org/10.23736/S0394-9508.20.05217-1
https://doi.org/10.23736/S0394-9508.20.05217-1
http://www.ncbi.nlm.nih.gov/pubmed/24469479
https://doi.org/10.4103/0189-6725.125418
http://www.ncbi.nlm.nih.gov/pubmed/38974407
https://www.ncbi.nlm.nih.gov/pmc/PMC11226945
https://doi.org/10.12688/f1000research.108503.2
http://www.ncbi.nlm.nih.gov/pubmed/25217412
https://doi.org/10.1007/s00467-014-2924-0
http://www.ncbi.nlm.nih.gov/pubmed/23248229
https://doi.org/10.1542/peds.2012-1870
http://www.ncbi.nlm.nih.gov/pubmed/34203333
https://www.ncbi.nlm.nih.gov/pmc/PMC8309976
https://doi.org/10.3390/toxins13070447
http://www.ncbi.nlm.nih.gov/pubmed/10458432
https://doi.org/10.1016/S0022-5347(01)68067-4
https://doi.org/10.1016/S0022-5347(01)68067-4
http://www.ncbi.nlm.nih.gov/pubmed/10458432
https://doi.org/10.1016/S0022-5347(01)68067-4
https://doi.org/10.1016/S0022-5347(01)68067-4
http://www.ncbi.nlm.nih.gov/pubmed/25772695
https://doi.org/10.1002/nau.22751
http://www.ncbi.nlm.nih.gov/pubmed/38627150
https://doi.org/10.1016/j.eururo.2024.03.025
http://www.ncbi.nlm.nih.gov/pubmed/25754944
https://doi.org/10.1007/s00345-015-1526-3
http://www.ncbi.nlm.nih.gov/pubmed/32436309
https://doi.org/10.1111/and.13652
http://www.ncbi.nlm.nih.gov/pubmed/33474581
https://doi.org/10.1007/s00431-021-03948-w
http://www.ncbi.nlm.nih.gov/pubmed/19692024
https://doi.org/10.1016/j.juro.2009.02.088
http://www.ncbi.nlm.nih.gov/pubmed/24126731
https://doi.org/10.1038/nrurol.2013.221
http://www.ncbi.nlm.nih.gov/pubmed/39465631
https://doi.org/10.5604/01.3001.0054.6750
http://www.ncbi.nlm.nih.gov/pubmed/20142292
https://doi.org/10.1542/peds.2009-1237
http://www.ncbi.nlm.nih.gov/pubmed/21346890
https://www.ncbi.nlm.nih.gov/pmc/PMC3040020
https://doi.org/10.2471/BLT.10.080010
http://www.ncbi.nlm.nih.gov/pubmed/40370973
https://www.ncbi.nlm.nih.gov/pmc/PMC12075130
https://doi.org/10.3389/fped.2025.1470092
http://www.ncbi.nlm.nih.gov/pubmed/39658803
https://www.ncbi.nlm.nih.gov/pmc/PMC11629491
https://doi.org/10.1186/s12894-024-01591-9
https://doi.org/10.1186/s43054-024-00304-z

M Zakaria O et al.

Brieflands

73.

74.

16

Mahmoud AY, Gouda S, Gamaan I, Baky Fahmy MA. Autologous
platelet-rich plasma covering urethroplasty versus dartos flap in
distal hypospadias repair: a prospective randomized study. Int J Urol.
2019;26(4):475-80. [PubMed ID: 30719774].
https:[/doi.org[10.1111/iju.13912.

Soyer T, Cakmak M, Aslan MK, Senyiicel MF, Kisa U. Use of autologous
platelet-rich fibrin in urethrocutaneous fistula repair: preliminary
report. Int Wound J. 2013;10(3):345-7. [PubMed ID: 22568526]. [PubMed
Central ID: PMC7950417]. https://doi.org[10.1111/j.1742-
481X.2012.00986.X.

75.

76.

Nazari L, Ajori L, Sadati SE, Behboodi Z, Rafei H. Investigating the
effectiveness of intraovarian injection of platelet-rich plasma on
improving ovarian reserve in infertile women due to decreased
ovarian reserve. Jundishapur | Chronic Dis Care. 2025;14(2). e156873.
https://doi.org[10.5812[jjcdc-156873.

Khosromanesh M, Alikarami S, Espahbodi E, Atef Yekta R, Kamali K,
Majedi H. Efficacy of ultrasound-guided platelet-rich plasma
injection in patients with sacroiliac joint pain: a single-arm, before
and after, open-label clinical trial. Arch Neurosci. 2025;12(1). e158643.
https://doi.org[10.5812/ans-158643.

Nephro-Urol Mon. 2026; 18(1): 166398


https://brieflands.com/journals/num/articles/166398
http://www.ncbi.nlm.nih.gov/pubmed/30719774
https://doi.org/10.1111/iju.13912
http://www.ncbi.nlm.nih.gov/pubmed/22568526
https://www.ncbi.nlm.nih.gov/pmc/PMC7950417
https://doi.org/10.1111/j.1742-481X.2012.00986.x
https://doi.org/10.1111/j.1742-481X.2012.00986.x
https://doi.org/10.5812/jjcdc-156873
https://doi.org/10.5812/ans-158643

