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THERAPY WITH PLATELET-RICH PLASMA. A CLINICAL CASE
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Introduction. Approximately 46% of large joint injuries involve damage to the knee joint, among which anterior cruciate ligament (ACL) injuries
account for about 15-24% in children and adolescents. In order to reduce the likelihood of long-term complications after injuries in underage
professional athletes, shorten the rehabilitation period, and enable a quicker return to elite sports, innovative regenerative medicine tech-
nologies should be implemented into clinical practice, including the use of platelet-rich plasma (PRP). In comparison with other conservative
treatment methods, PRP offers several advantages. Being an orthobiological agent, PRP is a biological substance derived from the patient’s
own body, promoting accelerated regeneration with minimal risk of side effects. When performed correctly, this procedure shows minimal
invasiveness and does not lead to complications. Although PRP therapy is widely used in treating diseases and injuries of large joints in adult
patients, the application of this therapeutic method in underage athletes has not been sufficiently studied, which is the focus of this study.
Case report. We present a clinical case of a professional athlete with a knee joint injury, assessing the functional and clinical outcomes of
PRP therapy. Two standardized methods for PRP application are demonstrated, highlighting the advantages of a closed-loop PRP preparation
system. These include minimized exposure to the external environment, mitigating potential risks of infection, and reduced consumption of
materials, enhancing cost-effectiveness. The described clinical case of an ACL injury in a junior athlete, with complete functional and structural
recovery (as confirmed by magnetic resonance imaging, MRI), demonstrated the efficacy, safety, and good tolerability of PRP therapy. Posi-
tive outcomes were observed both clinically (regression of pain assessed via the visual analog scale, restoration of joint function, and positive
dynamics in provocative tests such as the Lachman test and anterior drawer test) and through MRI data.

Conclusions. The use of PRP therapy for ACL injuries in underage professional athletes represents a promising therapeutic approach in
orthopedics and sports medicine, utilizing regenerative medicine technologies. The closed-loop system for PRP preparation offers several ad-
vantages over open-loop systems, including cost-effectiveness due to minimized consumption of medical supplies. The safety of the method
is ensured provided that the procedural requirements are met (asepsis, antisepsis, ultrasound guidance, etc.); the high sensitivity of MRI in
tracking the dynamics of ACL injuries is confirmed.
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TPABMbI 1 MOBPEXXAEHNA KPYMHbIX CYCTABOB Y HECOBEPLLUEHHONETHUX
CMOPTCMEHOB. TEPANUSA MJTIASMOW, OBOMALLIEHHON TPOMBOLIUTAMMW.
KNMHUYECKU CNYHAN

W.B. 3abknH"?, V.B. MaHkpaTos', A.M. Koanbkoga', B.B. XvxHukosa', E.B. 3asanesa'™, B.A. MyxopTbIX'

T®enepanbHbIi HayYHO-KIMHNYECKNIA LIEHTP AeTen 1 NoapocTkoB PeaepasbHOro Meamko-buonormieckoro areHTcTea, Mocksa, Poccust
2 Poccurckas MeanumHcKas akagemms HenpepbiBHOMO NpodeccroHanbHoro obpa3oBaHns MuHMCTEPCTBA 3ApaBooOXpaHeHmst Poccuiickom
®epepaumn, Mockea, Poccng

BeepeHune. Okono 46% TpaBM KpyMHbIX CYCTABOB 3aHUMAOT MOBPEXAEHNS KOMIEHHOrO CyCTaBa, B CTPYKTYpe KOTOPbIX y AeTel 1 MoAa-
pocTkoB nopsigka 15-24% npuxoauTcs Ha nepefHioo kpectoobpasHyto cesasky (MKC). [Ona cokpalleHns BEpoSTHOCTY OTAaNEHHbIX OC-
NIOXKHEHWI NMOCe TPaBM Y HECOBEPLLUEHHONETHMX MPOMECCNOHANBHBIX CMOPTCMEHOB, peabunMTauyoHHOro Neproa U CKopenLlero Bo3-
BpAaLLEHNst B CMOPT BbICLUNX AOCTVXKEHMIN HEOOXOAMMO BHEAPEHNE B KITMHUYECKYIO MPaKTUKY MHHOBALMOHHBLIX TEXHOIOMMIN pereHepaTBHOM
MeOuLMHBI, B TOM Y/CNe C UCMonb3oBaHneM nnasmbl, oboratleHHon TpomboumTamu (PRP). MpumeHeHne PRP vMmeeT pan npevMyLlecTs
Mo CpaBHEHWIO C APYrMU KOHCEPBATMBHBIMU METOAAMM Tepanun, a UMEHHO: SBASsSiCb opTobronorndeckim npenapatom, PRP npeactas-
n9eT cobor BroNormyeckoe BELLECTBO COOCTBEHHOMO OpraHn3ma naumeHTa, CnoCcobCTBYIOLLEE YCKOPEHWIO pereHepaumyt ¢ MUHUMAabHbIM
PUCKOM BO3HUKHOBEHMS MOBOYHbIX SBNEHNI; 3TO MaloMHBa3MBHAsS MaHUMYNSALIMS, NPy COBMIOAEHMN METOAVKN HE MPUBOASILLASA K OCIOXHE-
HUSM. HecMoTps Ha To 4To PRP-Tepanust LUMPOKO NPUMEHSIETCS Npu NeveHn 3aboneBaHnin 1 MOBPEXAEHN KPYMHbIX CyCTaBOB Y B3POCIION
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KaTeropuy NaumeHToB, UCMoJIb30BaHMe AaHHOMO TePaneBTUHECKOro MeTOA Y HECOBEPLLEHHOMETHNX CMIOPTCMEHOB M3Y4EHO HELOCTATOY-
HO, B CBSI3M C YeM U SBWUIOCH LieNblo HacTosILLEeR paboThl.

OnuncaHmne KNNMHUYECKoro crny4as. peacTaBneHo KnnHudeckoe HabmogeHne NpodecCnoHanbHOro CnopTCMeHa C TPaBMOW KONMEHHOIO
cycTaBa C OUEHKOM (OYyHKUMOHANBbHbIX N KAVHMYeCKMx pedynstatoB PRP-Tepanun. B gaHHom paboTte NpoaeMOHCTPUPOBaHb! ABE CTaH-
[apTu3npoBaHHble MeToavKM Mo npuMeHeHnto PRP, o6o3Ha4eHbl npenMyLiiecTBa 3aKpbITOro uyknia npurotosneHuns PRP: MuHnMmaaums
KOHTaKTa C BHELUHEN CPefon, CHKAIOLLErO BO3MOXHbIE PUCKM MHDULMPOBAHNS; COKpaLLEHNe PacxXoaHbIX MaTepranioB, MOBbILLIAIOLIErO
9KOHOMMNYECKYHD 3PDEKTUBHOCTbL. ONMCaHHbIN KNMHUYeCKu cny4ai TpaeMbl [NKC y toHMopa ¢ NoHbIM (OYHKLMOHANBHBIM 1 CTRYKTYPHbIM
(N0 AaHHBIM MarHUTHO-PEe30HaHCHOW ToMOorpadu) BOCCTaHOBEHEM NpK NpoBefeHun PRP-Tepannmn npogemMoHcTpupoBan adexkTs-
HOCTb, 6€30MacHOCTb 1 XOPOLLYHO MEPEHOCMMOCTb MPUMEHEHNS Ma3Mbl, oboralleHHor TpoMbounTamu. MonoXKUTENbHBIN pPedynsTaT oT-
MEYEH Kak KJIMHUYECKN (KOHCTaTaums perpecca 60/1eBOro CUHAPOMA, OLEHNBAEMOrO MO BM3YaslbHO-aHaIoroBoy LLKase, BOCCTaHOBIEHWS
YHKLMM CycTaBa, MoNoXKMTENbHAS AMHaMMKa NPOBOKALIMOHHBIX TECTOB (TeCT JlaxmaHa 1 nepefHero BbIABVXXHOIO SLLMKa)), Tak 1 Mo AaH-
HbIM BU3yannaaumnn.

BeiBopbl. [NpumeHeHne PRP-Tepanuu npu tTpaBmax MKC y HeCOBEPLLEHHONETHMX NPOMECCUOHASBbHBIX CMOPTCMEHOB ABNSETCSA NEPCMeK-
TVBHbIM TEpaneBTUYECKM NOAXOA0OM B OPTONEANM 1 CMOPTUBHON MEAULIMHE C UCMONb30BaHNEM TEXHONOMMIA pereHepaTnBHON MEAULIAHDI.
3aKpbITbI UMK NpurotoBneHns PRP nmveeT pag npenMyLLecTB nepes OTKPbITbIM, BKOHass SKOHOMUYECKYIO a(PdeKTMBHOCTL 6narogapst
MUHMN3aLMM Pacxofa MeauUMHCKINX n3aenun. MNokasaHa 6e3o0nacHOCTb MeToga Npy CObNAEHNM TPEBOBaHNIN K ero NPOBEAEHUIO (acen-
TVKa, aHTUCENTUNKa, YNBTPa3BYKOBOW KOHTPOSb 1 AP.) U MOATBEPXKAEHa BbICOKAs YyBCTBUTENbHOCTb MarHUTHO-PE30HaHCHOM ToOMOorpadhum
B pamMKax OLEHKN AnHamMunkiy nospexaeHnii MKC.

KnioyeBble cnoBa: CrnopTuBHas MeAMLMHA, [OETCKWE CMOPTUBHbIE TPAaBMbI,
HECOBEPLLEHHONETHIE CMIOPTCMEHbI

NoBPEeXAeHNs KpPynHbIX cyctasos; PRP-Tepanus;
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INTRODUCTION

The development of physical culture and sports, in-
cluding youth sports, is a priority direction of Russian
state policy."? According to the list of instructions of the
President of Russia,® the Federal Medical and Biological
Agency (FMBA) serves as the lead organization for med-
ical support and biomedical supervision of athletes in
Russian national teams. This role, combined with the
country’s strategic national priorities in scientific and
technological development, drives the adoption of inno-
vative technologies in sports medicine.*

In Russia, approximately 24.3 million children regu-
larly engage in physical culture, with 3.2 million training
in sports centers. Elite sports involve about 17,000 chil-
dren. Sports-related injuries account for about 35.8% of
all injuries among children (aged 5-17) [1]. Knee injuries
dominate (approximately 46% of all major joint injuries),
with anterior cruciate ligament (ACL) injuries remaining

highly prevalent among professional athletes, children,
and adolescents. These are severe conditions, compris-
ing 15-24% of such injuries, while meniscus trauma oc-
curs at a rate of 51 per 100,000 juniors [2, 3]. Upper
limb injuries (shoulder, elbow joints) are common among
athletes (including children) involved in overhead activi-
ties. In 75% of cases, these injuries result in temporary
exclusion from sports [4], yet only 5% require surgical
intervention [5].

The development of physical culture and sports in
Russia has led to a growing number of professional ath-
letes, increasing the incidence of sports-related injuries.
This trend necessitates the adoption of novel therapeu-
tic approaches, including regenerative medicine tech-
nologies such as the use of platelet-rich plasma (PRP).

PRP, as an orthobiological agent and a biological
substance derived from the patient’'s own body, ac-
celerates recovery and promotes regeneration, allevi-
ates pain, and shortens the rehabilitation period. This

" Decree of the Government of the Russian Federation No. 3081-r dated 24.11.2020 “On the Approval of the Strategy for the Development of Physical Culture and
Sports in the Russian Federation for the Period up to 2030”. URL: https://docs.cntd.ru/document/566430492

2 Resolution of the Government of the Russian Federation No. 1661 dated 30.09.2021 “On the Approval of the State Program of the Russian Federation
‘Development of Physical Culture and Sports”. URL: https://base.garant.ru/402891691/

S List of Instructions of the President of the Russian Federation following the meeting of the Presidential Council for the Development of Physical Culture and Sport
dated 29.11.2024, No. Pr-2500. URL: http://www.kremlin.ru/acts/assignments/orders/75738

4 Decree of the President of the Russian Federation No. 145 dated 28.02.2024, “On the Strategy for Scientific and Technological Development of the Russian

Federation”. URL: http://www.kremlin.ru/acts/bank/50358
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is particularly critical in elite sports [6, 7]. Moreover,
when performed according to guidelines, PRP therapy
is a minimally invasive technique with a low complication
rate [8]. While numerous publications address the use of
PRP for joint diseases in adults with osteoarthritis and in
older professional athletes [9, 10], studies evaluating the
efficacy of PRP in underage athletes with injuries to large
joints remain insufficient.

This work presents a clinical case of a professional
athlete with a knee joint injury, assessing the functional
and clinical outcomes of PRP therapy.

Preparation of Platelet-Rich Plasma (PRP)

Injuries and damage to various segments of the limbs are
an unfortunate but integral part of elite sports. PRP has
been successfully applied in such conditions as tennis
elbow, golfers elbow, Achilles tendon injuries and plantar
fasciitis, rotator cuff syndrome, adductor enthesopathy,
jumpers knee, and runners knee [11].

PRP is human blood plasma with a concentration
of platelets exceeding physiological levels. Platelets are
anucleate cytoplasmic bodies formed through the frag-
mentation of megakaryocyte precursors. They circulate
in the blood, expressing glycoproteins on their cell mem-
branes, playing a key role in hemostasis and wound
healing through the formation of fibrin clots [12].

A number of studies have shown that platelet counts
in healthy individuals change throughout life. The nor-
mal platelet count for adults of both sexes ranges
(150-400)x10%L. In children, platelet levels vary with age
during growth and development. For example, in a one-
month-old child, the platelet count is (208-352)x10%L,
reaching about (198-340)x10%L° by age 11.

PRP is obtained by separating platelets from other
blood components through the collection of a specific
volume of the patient’s blood followed by centrifugation.
This process yields blood plasma with a high platelet
concentration (exceeding the physiological baseline by
3-10 times). The final platelet concentration may vary
depending on the system used [13, 14].

Currently, a substantial number of scientific studies
are dedicated to randomized clinical trials on the use
of PRP therapy for injuries and disorders of the mus-
culoskeletal system [15, 16], including in professional
athletes. However, Russia lacks a unified approved
methodology for injections of PRP. To standardize the
approach to PRP application for injuries and damage to
large joints in junior athletes, two methods have been
approved at the Federal Scientific and Clinical Center
for Children and Adolescents: open and closed (Fig. 1).

When processed using a closed-loop system, plate-
lets are not exposed to the external environment after
blood collection. This system involves the use of a com-
mercial kit, primarily in combination with additional cen-
trifugation.

There are numerous (over 40) protocols and com-
mercial systems for producing PRP; the relevant data
are presented in Table.

The study by Jildeh et al. present a comparative
analysis of PRP preparation methods using commer-
cial systems. Technical specifications, cost, processing
time, and centrifugation parameters of various com-
mercially available PRP devices differ significantly. The
physician independently determines the characteristics
that best align with their PRP requirements [17].

CLINICAL CASE DESCRIPTION

Patient A, 16 years old (born 2007), a professional
beach volleyball athlete, was under observation at the
Traumatology Department of the Federal Scientific and
Clinical Center for Children and Adolescents with the fol-
lowing diagnosis: S83.7 Injury of multiple structures of
the knee joint. Partial tear of the anterior cruciate liga-
ment (ACL) of the left knee joint. W09.3 Fall involving
sports ground equipment during sports activities and
competitions.

Medlcal History. The patient is the first child from a
physiological pregnancy and spontaneous delivery. Birth
weight was 3450 g, length 52 cm, Apgar score 8-9.
Breastfeeding continued until 10 months. Psychomotor
development during the first year was age-appropriate.
Past infectious diseases: ARVI, chickenpox. Preventive
vaccinations were administered according to the na-
tional immunization schedule. No prior surgical interven-
tions.

History of Present lliness. In March 2025, during
training, the patient sustained a left knee injury due to
a fall. Given the trauma and severe pain, magnetic reso-
nance imaging (MRI) of the injured joint was performed
outpatient at the local clinic. The MRI findings indicated
an isolated ACL injury of the left knee joint (Fig. 2A). Two
days post-injury, the patient was examined by a trauma
orthopedist at the Federal Scientific and Clinical Center
for Children and Adolescents.

Status Localis. Moderately pronounced edema in the
left knee joint; positive patellar ballottement sign; flexion
limited to 90° due to pain. Provocative tests (Lachman
test, anterior drawer test) could not be performed at this
stage due to severe pain. Pain intensity assessed via the
Visual Analog Scale (VAS) (O = no pain, 10 = worst pain)
was 5 points.

Based on the history, complaints, physical exami-
nation, and diagnostic results, the final diagnosis was
“Isolated injury of the anterior cruciate ligament of the
left knee joint.”

Management and Treatment Strategy. To reduce
pain and stimulate regeneration of damaged tissues,
a conservative treatment strategy was selected. This
included immobilization of the knee joint (tutor for
2 weeks), troxerutin gel (for 2 weeks) cold therapy

5 Normal Platelet Count in Blood. URL: https://wer.ru/articles/norma-trombotsitov-v-krovi/ (access date: 27.05.2025)
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Figure adapted from [8]

Fig. 1. Methods of PRP application for injuries and damage to large joints in underage athletes

(8 days) for local treatment, of a hinged brace with
gradual increase in flexion angle by 15-30° every
3 days, exclusion of running and jumping, and a course
of PRP therapy (3 injections at 7-day intervals). After
six months of the PRP therapy course, a follow-up MRI
was conducted.

PRP Therapy. In accordance with the protocol de-
veloped and implemented at the Federal Scientific and
Clinical Center for Children and Adolescents for candi-
date selection for PRP therapy, the patient was evalu-
ated using inclusion criteria before initiating the PRP
course. This included assessment of complete blood
count (CBC) and inflammatory markers (C-reactive pro-
tein, CRP) to promptly identify signs of systemic inflam-
mation or other contraindications. Additionally, prior to
each injection, CBC was repeated to rule out potential
contraindications (e.g., acute inflammatory processes,
thrombocytopenia). Given normal laboratory values and
no deviations from other inclusion criteria, the athlete re-
ceived a course of PRP therapy consisting of three injec-
tions at seven-day intervals.

For platelet-rich plasma preparation, a closed-loop
method using a dual-syringe system was selected:
15 mL of whole blood was collected from the medial cu-
bital vein into Arthrex tubes and centrifuged at 1500 rpm
for 5 min using a Rotofix 32A centrifuge. After blood
component separation, the formed platelet-rich plasma

EXTREME MEDICINE | 2025, VOLUME 27, No 4

layer (approximately 5.0 mL) was transferred from the
outer syringe to the inner syringe. A portion of the pre-
pared material (approximately 1.0 mL) was sent to a clini-
cal diagnostic laboratory for platelet concentration mea-
surement, which confirmed a twofold increase in platelet
count compared to baseline. PRP injections were ad-
ministered percutaneously under ultrasound guidance.
The procedure was performed under aseptic conditions
after skin antisepsis, with the patient in a supine posi-
tion and the knee flexed at 90°. The injection was de-
livered into the knee joint cavity via a lateral approach.
The patient tolerated PRP therapy satisfactorily, with no
adverse reactions reported.

Therapy Results. After the completed course of
PRP therapy, the patient noted improvement in knee
joint function manifested in reduced pain syndrome
(VAS - 3 points), improved flexion function, and de-
creased discomfort phenomena in the left knee joint
during physical exercises.

The follow-up examination after six weeks showed a
complete regression of the edema of the knee joint area,
a full restoration of the joint flexion, and the absence of
pain syndrome (VAS — 1 point). Slight limping was not-
ed when leaning on the injured limb. Provocative tests
(Lachman test and anterior drawer test) were question-
able; however, no signs of pronounced instability were
detected. Importantly for the athlete, gradual return to
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Table. Point-of-Care processing methods for platelet-rich plasma

Claimed Platelet
Name of Platelet Centrifugation .
. . Increase Fold . . Key Advantages Disadvantages
Commercial Kit | Increase Fold - Time (min)
- (Times)
(Times)
More than 4-fold Transfer via syringe.
. No data . . .
ProofPoint . 5.2 49 increase in platelet open system; 2 cen-
available . . .
count in plasma trifugation stages
More than 4-fold
AcCELLerated 4 5.2 18 increase in platelet Absent
count in plasma
Reduction of pro-
cessing time; Non-permanent
Arthrex 2-3 4.2 15 More than 4-fold increase in platelet
increase in platelet count
count in plasma
Non-permanent
Celling Noldata 2.7 29 Usability increase in platelet
available
count
More than 4-fold
Terumo 3.62 41 24 increase in platelet Variability of results
count in plasma

Table prepared by the authors using own data [17]

MRI'image obtained by the authors.

Fig. 2. Magnetic resonance imaging of the left knee joint: A — after injury; B — after treatment
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previous sports load was noted, including running and
cycling. Five months after the injury, the patient was able
to resume gym training (leg press with 120 kg weight).

The follow-up examination six months after the in-
jury showed the ability of the patient to walk indepen-
dently and confidently, without limping. No edema in
the left knee joint area was present; the patella was in
the midline. Ballottement sign was negative, Lachman
and anterior drawer tests were negative, symmetrical on
both sides. No subjective or objective signs of knee joint
instability were detected, VAS was O points. Therefore,
according to control MRI data, restoration of the anterior
cruciate ligament structure was confirmed (Fig. 2B).

Thus, this clinical case demonstrates the efficacy,
safety, and good tolerability of PRP application for ACL
injury in an underage professional athlete. Positive out-
comes were observed both clinically — manifested as
regression of pain assessed via VAS, restoration of joint
function, and positive dynamics in provocative tests
(Lachman test and anterior drawer test) — and through
MRI data showing restoration of the anatomical integ-
rity of the ligament. This highlights the importance of an
individualized approach to treatment strategies for pa-
tients, particularly athletes with injuries and damage to
large joints. The results align with current literature data,
indicating the promise of therapeutic approaches in
orthopedics and sports medicine utilizing regenerative
medicine technologies.

CLINICAL CASE DISCUSSION

Anterior cruciate ligament (ACL) injury remains a com-
mon and severe trauma among professional athletes
and sports enthusiasts [2]. Due to the high involvement
of the ACL in knee mobility and stability, its injuries are of
particular interest to sports medicine specialists, neces-
sitating reduced rehabilitation time, lower probability of
long-term complications, and faster recovery and return
of athletes to elite sports. In this context, regenerative
medicine technologies, including the use of platelet-
rich plasma (PRP), hold a special place in orthopedics.
Numerous research articles on PRP therapy have been
published, demonstrating positive outcomes such as
pain relief, stimulation of tissue regeneration, and ac-
celerated healing processes in patients with musculo-
skeletal injuries [18]. PRP therapy is a minimally invasive
method that can be used both as a monotherapy and in
combination with conservative treatment. To accurately
assess the effectiveness of PRP, comprehensive and dy-
namic clinical and instrumental examination is required.

EXTREME MEDICINE | 2025, VOLUME 27, No 4

Thorough history-taking, pain assessment, and physical
examination are helpful in determining the most appro-
priate diagnostic tools. Some studies prioritize magnetic
resonance imaging (MRI) for diagnosing ligamentous in-
juries of the knee joint in children [19].

Indeed, MRI is widely used for evaluating knee in-
juries, but its accuracy in cases of damage to various
structures of the knee joint remains uncertain. However,
for ACL injuries, the high sensitivity of this method
amounting to 90.4% has been proven [20].

In the presented clinical case, the use of PRP for
ACL injury in an underage professional athlete showed
favorable results both in terms of pain relief and restora-
tion of functional abilities of the injured limb. It is impor-
tant to note that this method is safe when procedural
requirements are met (asepsis, antisepsis, ultrasound
guidance, etc.), cost-effective due to the use of the pa-
tient’s own plasma, and yields rapid results. The use of a
closed-loop system for PRP preparation minimized po-
tential risks, reduced the consumption of medical sup-
plies, and shortened the time required for transferring
PRP between tubes, thereby enhancing economic ef-
ficiency.

CONCLUSION

The study presents standardized methodologies for
PRP therapy in injuries and damage to large joints in un-
derage athletes. The efficacy of PRP application for ACL
injury in a professional beach volleyball athlete was eval-
uated. A set of trigger points to track dynamic changes
during PRP therapy for ACL injuries was theoretically
substantiated, including clinical presentation with pain
assessment via VAS, physical examination data, results
of specific functional tests (Lachman test and anterior
drawer test), and MRI diagnostics. The presented clini-
cal case demonstrates the effectiveness of PRP therapy,
with positive dynamics on radiological diagnostic results,
culminating in complete restoration of the anterior cruci-
ate ligament structure within the period of six months.

Given the existing domestic and international experi-
ence of using PRP for diseases and injuries of large joints
in older population cohorts, as well as the results ob-
tained in this clinical case, it appears promising to con-
tinue the application of PRP in underage athletes with in-
juries and damage to large joints. Subsequent evaluation
of the efficacy of the proposed method should consider
injury localization, type of damaged tissue, time since
injury, and rehabilitation period, with documentation of
clinical and functional dynamics.
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