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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

It is estimated that approximately one in ten school-aged
children experience sports-related injuries annually. These
injuries are most common at 12 years of age. Boys are more
likely to get injured and more likely to get seriously injured
than girls. The probability of injury is greater in contact or high-
impact sports, with American soccer accounting for the largest
number of injuries, followed by wrestling, basketball, soccer,
and baseball. In certain sports, such as horseback riding, women
are four times more likely to sustain injuries.

The presented literature review details the incidence of various
sports-related injuries in adolescents. Sports-related injuries
observed in children under the age of 10 are nonspecific and
include contusions, mild sprains, and fractures of the extremities,
most commonly Salter-Harris fractures (growth plate fractures)
or plastic fractures. In young athletes, sports-related injuries of
the ligaments or muscles, as well as spinal or head injuries, are
rare. This is particularly true during puberty, where growth plate
fractures and musculoskeletal injuries occur more frequently.

Key words. Excessive load, high-intensity training, epiphyseal
injuries, apophysis, spondylolysis, spondylolisthesis, school-
aged children.

Introduction.

Physical activity in children and adolescents promotes healthy
growth and generally staves off the onset of persistent chronic
disease later in life [1]. Meanwhile, school physical education
has an exceptional part to play in promoting the acquisition and
development of functional motor skills and physical competence
in kids [2,3]. These factors are associated with physical
literacy, which is defined as motivation, confidence, physical
competency, knowledge, and understanding of the value and
responsibility of engaging in lifelong physical activity. Physical
literacy extends beyond the development of motor skills in early
childhood to encompass a wide range of physical activities and
is relevant across the lifespan. Inadequate motor skills during
childhood may result in both a reluctance to engage in physical
activity and injuries during adolescence and adulthood [4,5].

Limited range of motion and uncoordinated muscle activation
hinder proper form during sports exercises, leading to an
abnormal distribution of stress on the musculoskeletal structures.
Playing sports carries a risk of injury and can adversely affect
growing bones, tendons, ligaments, and muscles, which can
lead to chronic problems if not treated in time [6].

Children are particularly vulnerable to sports injuries due to
their immature reflexes, underdeveloped coordination, and
inability to recognize and assess risks. Sports injuries pose a
challenge for children and adolescents, causing a disturbance
to their sports activities, physical discomfort, and school
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absenteeism. Approximately 25% of injuries sustained by
youngsters are classified as severe, requiring hospitalization [7].

Materials and Methods.

* Information Sources

A literature review was conducted by searching for relevant
articles in Russian and English electronic databases, including
eLIBRARY, Google Scholar, PubMed, and the references cited
in these articles.

* Literature search strategy

Search terms for the analysis included: «school-aged
children AND sports-related injuries», «physical activity
AND adolescents», «sports injuries AND pre-adolescentsy,
«preschoolers' physical activity level AND injuriesy,
«classifications of sports injuries AND children\adolescents\
school-aged children», «incidence of sports-related injuries
AND school-aged children\adolescents», «musculoskeletal
system growth AND sports injuries in school-aged childreny,
«bone injuries AND school yearsy», «young athletes\adolescents
AND sports-related injuries», «young athletes\adolescents
AND injuries of the ligaments», «young athletes\adolescents
AND muscles», «young athletes\adolescents AND spinal
injuries», «young athletes\adolescents AND head injuriesy,
«young athletes\adolescents AND contusionsy, «young athletes\
adolescents AND mild sprainsy», «young athletes\adolescents
AND fractures of the extremities», «young athletes\adolescents
AND Salter-Harris fractures».

* Eligibility Criteria

The analysis included only articles meeting the following criteria:

* Publication date no earlier than 1992.

+ Covers classifications of sports injuries in adolescents.

* Describes the correlation between musculoskeletal system
growth and sports injuries in school-aged children.

* Discusses the most common injuries in school-aged children
due to various biological and social factors.

+ A discussion of various sports injuries in adolescents is also
included.

The analysis was conducted independently by two operators
and comprised several stages. Firstly, the title and abstract of
the article were reviewed. Determination of the relevance of the
data to the topic of the present review. Secondly, operators read
the full text to extract the necessary information (Figure 1).

Results.

A total of 113 publications were reviewed, of which 13 were
retrieved from the PubMed database, 25 were retrieved from
eLIBRARY and 75 were retrieved from Google Scholar. After
applying the inclusion criteria, the final number of included
studies was 43. These included articles examined various topics
such as sports injury classifications in schoolchildren, sports
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Figure 1. Article selection process.

injury incidence, adolescent musculoskeletal growth, and the
effects of various factors on adolescent musculoskeletal growth.

Discussion.

1. Factors responsible for pediatric injuries.

The timing and onset of children and adolescents' growth
exhibit considerable variability within the same chronological
age cohorts. The musculoskeletal system undergoes proportional
changes over time, leading to age-specific injury patterns in
youth sports due to variations in leverage, individual flexibility,
and strength. Typically, sport teams group juniors based on their
chronological age. This presents a risk not only of overuse and
injury but also of limiting athletic development [8]. School-
age children are at a greater risk of sustaining sports injuries
because, as they reach 6-7 years old, they are introduced to a
new activity — attending organized physical education classes in
general education institutions.

The range of sports injuries during childhood varies across
sports and countries. According to certain statistical reports,
the number of injuries is 28 per 100 children annually between
the ages of 9 and 12 [9]. The WHO reports that sports injuries
account for 5-8% of all injuries [10].

Sports injuries among school-aged children and adolescents
occur primarily during three activities: physical education
classes at school, organized sports through sports clubs, and
spontaneous physical activity. Most sports-related injuries
require medical attention and may result in missed school
days, although most of them are minor. The frequency and
characteristics of these injuries vary by age [11-13].

Children's sports have experienced significant changes in
recent decades, with a focus on earlier specialization and
more intensive training [14]. A study conducted in Malaysia
indicated that the majority of professional badminton players
began specialized training or received supervised training at
an average age of 9.0 years. The Japan Badminton Association
reports that children typically begin participating in badminton
between the ages of 7 and 12. The sports with the earliest age of
specialization are gymnastics at 8.9 + 1.7 years, dance at 10.8 +
3.0 years, and soccer at 10.9 + 2.4 years [15].
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The rise in novice athletes is also related to the mounting
apprehension surrounding injury risks, which can impact
player performance, limit future potential, or even result in the
termination of a player's athletic career. Young athletes who
differ physiologically and physically from adults are believed
to have a greater risk of sports injuries due to their immature
musculoskeletal system and cognitive functions [16,17].

2. Sports injury frequency distribution

Sports-related injuries account for 41% of all musculoskeletal
injuries in children and adolescents, making them the most
common cause of injury [18]. In the United States, 79% of
children aged 5 to 15 participate in organized sports, with 11%
undergoing intensive training phases. In the United States,
organized sports involve a participation rate of up to 50% for
boys and 25% for girls between the ages of 8 and 16 years. It
is worth noting that compared to regular athletes, professional
athletes exhibit lower injury rates [6].

It was discovered that maximum occurrence of injuries is
divided into three categories: 43.8% to the upper extremities,
34.5% to the lower extremities and 16% to the head. The most
prevalent sports injuries emerge in individuals between the ages
of 10 and 15 [19,20]. The majority of injuries (up to 60%) are
attributed to stretches, contusions, and lacerations [6,21]. The
summary of sport-related injuries among school-aged children,
based on literature review, is presented in Table 1.

Children are more susceptible to upper extremity injuries
between ages 5 and 12, whereas those between 13 and 17 are
more prone to chest, hip, pelvis, and spine injuries. Intense
physical activity tends to cause injuries among older children
at a rate of 54.4%, in contrast to younger children whose
rate is 49.2%. Soft tissue injury is present in 37.9% of older
children, whereas bone injuries are present in 26.1% of older
children. Anterior cruciate ligament injuries, meniscus tears,
and spondylolysis have higher incidence among individuals
aged from 13 to 17 years. Whereas younger children are more
commonly diagnosed with fractures, including bone fractures,
apophysitis, and delaminating osteochondritis. A significant
majority of patients between five and twelve years old receiving
treatment for spinal cord injuries are female (75.8%). In 40% of
the cases, surgical intervention is necessary [22].

However, previous investigations indicate higher occurrences
of musculoskeletal injuries in male patients (62%) when
compared to females. The three most frequently occurring types
of injuries are stretches, contusions, and fractures with respective
ratios of 34%, 30%, and 25%, respectively. Furthermore, girls
were found to be more susceptible to sprains (44% vs. 36%)

Table 1. The prevalence of sport-related injuries among school-aged
children.

Body area location Injury prevalence percentage

Lower limbs 30-35%
Upper limbs 40-58%
Column and head 10-16%
Injury type Injury prevalence percentage
Strains 30-35%
Sprains 25-30%
Fractures 15-23%



and contusions (37% vs. 33%) than boys, while the incidence of
fractures was limited to 22% in girls compared to 31% in boys.
Head, forearm, and wrist injuries are most commonly observed
in cycling, while hand injuries are frequently seen in soccer and
basketball, and knee injuries typically occur in soccer. Ankle
and foot injuries are most prevalent in basketball [18].

According to British researchers, soccer and rugby are
responsible for the majority of injuries (61%). Severe injuries
requiring surgery are most frequently found in children who
participate in horse-riding (42% of injuries requiring surgery),
gymnastics (27%), ice-skating (25%) and rugby (22%).
Popular sports with a relatively low incidence of injury include
swimming, athletics, cricket, hockey, tennis, and badminton
[19].

Researchers have shown that in school sports, the majority
of injuries to children and adolescents occur during outdoor
activities, more often in football. Gymnastics, on the other hand,
results in lower injury rates. Basketball and volleyball rank
third in terms of injury frequency among physical education
classes. 30% of all sports injuries in children and adolescents
are fractures, with the majority of these being upper limb bone
fractures. The proportion of sports injuries in the overall injury
rate ranges from 3.5% to 10% [23].

Childhood sports injuries rank fourth among all injuries. The
lowest rate of injuries in 2013 was 6.7% and the highest in 2014
was 7.6%, according to researchers’ data [24].

The most common sites of injury in young athletes are knee
injury (8%), foot injury (5%), arm injury (4%), hand injury
(3%), and head injury (2%) [11].

The majority of young athletes are injured due to overtraining
- 62.5%, and in 37.5% the cause is traumatic injury. Studies
conducted by other authors describe the gender-related
topographic dependency of sports-related injuries. Female
athletes have a higher incidence of lower limb and spine
injuries: 65.8% and 11.3%, respectively, while male athletes
have a higher incidence of the same traumas: 53.7% and 8.2%,
respectively. Male athletes are found to have a higher percentage
of upper extremity injuries (29.8%) compared to female patients
(15.1%). Boys and young men are more likely to participate in
team and contact sports. The percentage of female athletes with
patellofemoral knee pain is approximately 3 times higher than
the number of boys with a corresponding trauma and presented
to be 14.3%. Male athletes are twice as likely than girls to be
diagnosed with osteochondritis delamination (8.6% vs. 4.3%,
respectively) and fractures (19.5% vs. 8.2%, respectively).
Anterior cruciate ligament injuries are almost independent of
the sex of the athlete, occurring in 10.0% and 8.9%, respectively
[25,38].

3. Apophyseal injuries

Sports activities during childhood and adolescence lead to
increased stress on the apophysis, especially in the case of
chronic repetitive stress injuries during high-intensity training.
Apophyseal injuries are highly represented in this age group,
accounting for approximately 16% of all injuries. The age of
predisposition to apophysis injury ranges from 12 to 16 years.
Boys are 9 times more likely to be affected than girls. Increased
muscle mass in boys, a different hormonal situation during
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puberty, and different gender-specific sports activities have
been discussed as reasons for these gender differences [26].
Apophyseal pelvic injuries are common in dancers, gymnasts,
runners, and football players. The typical age range for these
injuries varies depending on the location of the specific
apophysis but is most common between the ages of 9 and 15
years [27].
4. Unilateral muscle loading and repetitive loading stress.

Unilateral muscle loading in training and repetition of
sport-specific exercise stereotypes are key factors leading
to musculoskeletal injuries that manifest as ossification
abnormalities with partial avulsion, fracture, or condensation
of the apophysis. In addition, isolated trauma with punctual
stresses and abrupt muscle loading, as well as chronic repetitive
loading, can bring this fragile structure to the brink of avulsion
injury. The classic mechanism of avulsion injury involves the
muscles of two joints: one joint force the muscle group forward
into its final position, and the jerky extensor movement of the
other joint results in apophyseal injury. A clear example of this
is the "step over obstacle". This involves flexion of the hip with
an accentuated extensor movement at the knee joint [26].

Chronic repetitive loading stress often overloads the growing
musculoskeletal system. In adults, this mechanism of injury
usually results in muscle rupture. In children and adolescents
mentioned above mechanism resulted in damage to the tendon
apophysis. A central aspect associated with intense athletic
activity in children and adolescents is muscle imbalance due
to sport-specific muscular adaptation phenomena. Typical
examples of this damage are pronounced contractions of the
lumbar, sciatic, and rectus femoris muscles in soccer, handball,
and tennis players [26].

Depending on the sport-specific physical activity pattern,
chronic repetitive loading apophyseal damage occurs in typical
localizations. For example, in football or basketball players
who perform a loading pattern with forced knee extension
and hip flexion, apophyseal defects are commonly observed at
the insertion of the patellar tendon into the tibial tubercle, as
in Schlatter disease, and at the direct insertion of the femoral
bone into the anterior inferior iliac spines. Thus, certain types of
apophyseal injuries are classically sport specific. Cohort studies
using muscle function tests from 12 to 16 years of age have
identified unique sport-specific muscle imbalances [26,27].

5. Types of sports injuries in schoolchildren.

Falls and sports are the leading causes of trauma-related
injuries to the genitourinary tract in girls. Lacerations are the
most common injuries and often require surgical intervention
[28].

Sports- and recreation-related eye injuries remain common
in children. On average, 26.9 sports- and recreation-related
eye injuries occur per 100,000 children. Children aged from
10 to 14 and from 15 to 17 years have the highest incidence
of eye injuries. Three-quarters of injuries occur in boys. The
most common types of injuries are corneal injury (27.1%),
conjunctivitis (10.0%), and foreign body in the eye (8.5%). The
most common sports and recreational activities leading to eye
injuries are basketball (15.9%), baseball and softball (15.2%),
and toy guns (10.6%) [29].



Ankle injuries are the most common sports injuries in school-
aged children participating in sports that involve rapid jumping,
jumping in multiple directions in response to an opponent,
and returning to a central position in preparation for the next
movement (badminton, tennis). The most common ankle injury
is a ligament sprain, which puts athletes at risk for long-term
consequences, including re-injury and instability of the joint.
In addition, an ankle injury is a predisposing factor for injuries
to other joints in both the lower and upper extremities. This is
because the ankle is the last segment of the kinetic chain. This
term is used to describe how the body performs movement and
transfers energy: each movement is a chain of interconnected
events in which a deficiency in one component of the chain can
affect another [16].

Up to 20% of all emergency trauma visits in children are due to
ankle injuries. According to various authors, ankle fractures account
for 5 to 8% of limb fractures and 15 to 40% of tibial fractures. This
is due to the increasing number of sports injuries [30].

Osgood-Schlatter disease (OSD) is one of the most common
causes of anterior knee pain in children and adolescents,
resulting from traction apophysitis of the tibial tuberosity. The
peak incidence occurs between 8-13 years of age in girls and
10-15 years of age in boys. At this time, there does not appear
to be a difference in the sex distribution. This may be due to
the greater participation of girls in intense athletic competition.
Risk factors for OSD include body weight, muscle strain, knee
extensor weakness, hamstring flexibility, and rectus femoris
shortening [31,32]. Changes like OSD in the knee joint have
also been described in the elbow joints of professional gymnasts
aged from 11 to 15 years [33].

Sinding-Larsen-Johansson disease (SLJD) is distinct from
Osgood-Schlatter disease. Both diseases affect the extensor
mechanism of the knee in children and adolescents. However,
SLID describes a pain syndrome of the proximal patellar tendon
associated with tendinosis overloading of the insertion site at the
distal pole of the patella. This condition can be pragmatically and
clinically referred to as "jumper's knee". Tendinosis is present
at the patella with intratendinous tendon changes manifested
by necrosis or partial tears. This often results in dense calcific
changes at the distal pole of the patella. A tenderness of the
distal patella is typical [34].

Sever's disease is a painful overloading of the apophysis of
the calcaneus (heel bone), often seen in sports involving the
use of the feet, such as basketball or soccer, as well as running
and jumping [35]. Classically, athletes present with pain in the
plantar and dorsal heel pressure area below the Achilles tendon
insertion.

Sports-related concussion is an important injury in almost all
sports and atall levels in children and adolescents. Understanding
the signs and symptoms of concussion is important for timely
diagnosis and exclusion of more serious intracranial injury.
Concussion symptoms can negatively affect a child's academic
performance, social life, family relationships, and future athletic
endeavors. Concussion can affect the emotional well-being of
the injured athlete [36].

Subaxial injuries (49%) and fractures (56%) are common
in children with sports- and recreation-related cervical spine
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injuries. These children are more likely to have a spinal cord
injury than children with cervical spine injuries due to other
mechanisms (25% vs. 6%, respectively). Children with sports-
and recreation-related injuries had an increased likelihood
of cervical spine injury if they had focal neurological signs,
complaints of neck pain, and prolonged exposure to axial
loading. Soccer (22%), diving (20%), and bicycle accidents
(11%) were the leading activities associated with cervical spine
injury [37].

Some sources describe traumatic rotatory subluxation of the
atlas in boys engaged in Greco-Roman wrestling, which occurs
due to insufficient duration and intensity of warm-up before the
main part of training; sharp turn of the head during wrestling;
unfortunate fall as a result of an opponent's throw. The number
of'the atlas rotational subluxations decreases with the age of boys
and their experience in sports training. Rotational subluxations
of the atlas are most frequently observed after the end of the
summer holidays, when training resumes in September of the
school year [38].

Spinal injuries are relatively common in professional athletes,
especially in children and adolescents. The popularity of sports
activities has increased the prevalence of spinal injuries in sports
in general. High-intensity athletic competition places constant
stress on the spine [39].

Much attention has been paid to the relationship between
various training factors and sports injuries. The number of
sleeping hours per night and academic performance were found
to be the best independent predictors of injury. Athletes who
slept an average of less than 8 hours per night were 1.7 times
more likely to be injured than athletes who slept >8 hours. For
each additional year in school, athletes were 1.4 times more
likely to be injured. Thus, sleep deprivation and increased
academic performance appear to be associated with injury in
adolescent athletes [40-43].

Conclusion.

In summary, a variety of injuries are common in many sports
in the adolescent age group, with characteristics that vary by
gender, age, mechanism, location, type of injury, and sport.
Most injuries are minor sprains, strains, and contusions, some
of which are severe enough to require hospitalization. Injuries
can lead to dysfunction and reduced participation in sports by
children, contributing to the epidemic of childhood obesity
and missed general education classes in school [43]. Growth
and maturation are potential risk factors for sports injuries.
Children of the same chronological age can differ significantly
in biological maturation status, and individual differences
in maturation status affect growth and performance during
childhood and adolescence.
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PE3IOME

YACTOTA BCTPEYAEMOCTH CIHOPTHUBHOM
TPABMbI ¥V JIETEA U TOJIPOCTKOB IIKOJBHOI'O
BO3PACTA

lapanze 1.3', A6pamos A.}O?%, Konosasos O.E?, ®omuna
A.B%., T'enepasioBa F0.A%, Kaka6anze 3.M? Bokosa DJ.A%
EsuceeBa T.A% ? Kocrunckass M.B%, Cwmupuos LI,
Vpasryaos A.K2

"Tocyoapcmeennoe b1002icemuoe yupedcoenue
30pasooxpanenus «/Jemckas eopoockas noauxaunuxa Nel30y»
Jenapmamenma 30pasooxpanenusi 2opoda Mockaui.

Meouyunckuit  uncmumym, @IAO0Y BO «Poccuiickuil
Yuueepcumem [pyocovr Hapoooe um. Ilampuca JIymymoOory
(PV/IH).

[To omeHKaM CHENHANTHUCTOB, MPUMEPHO KaXIBIA JECATHIN
peOCHOK IIKONBHOTO BO3pAacTa €XKETOJHO IMOJMydYacT TPAaBMEI,
CBs3aHHBIC CO crmopTroM. Hawmbojee dYacTto Takue TpaBMEI
BCTpedaloTcss B Bo3pacTe 12 yer. MalpyMKd TOJy4aroT
TPaBMBI TOpa3l0 dYalle M C OOJBIICH BEPOSTHOCTBIO, YeM
JICBOYKHU. PHCK TOJyYeHHUsS] TPaBMbI BBIIIIE B KOHTAKTHBIX KN
BBICOKOMHTEHCHUBHBIX BHJIAX CIOpPTA, MPUYEM MaKCHMAJIBHOE
KOJIMYECTBO TPABM TIPUXOIUTCS HAa aMEPUKAaHCKUH (PyTOOII,
3a KOTOPBIM CIeayIoT 60pr0a, 6acker0om, GpyTOoa U OeticOo.
B HekoTOpBIX BHIAX CIIOpTa, HANPHUMEP B BEPXOBOH e37e,
BEPOSATHOCTH ITOJIYUCHUS TPABM Y JCBOYCK B UCTHIPE pa3a BHIIIIC.

B npexacraBieHHOM  0030pe  JIMTEpaTYpHl  MOJAPOOHO
paccMoOTpeHa 4YacToTa pa3MYHBIX BUJOB CIHOPTHUBHOTO
TpaBMaTu3Ma y  moApocTkoB. CHOPTHUBHBIE  TPaBMBI,

HaOmronaemsle y eteid 1o 10 ner, HecrennUYHBI U BKIIOYAIOT
yIIHOBI, JIETKHE PACTSDKEHUS U IIepesIoMbl KOHEYHOCTEH, Jalle
Bcero mnepenomsl Contepa-Xappuca (NepeoMbl IUIACTHHBI
pOCTa) WIM TJIACTHYECKHE TEPETIOMBl. Y IOHBIX CIIOPTCMEHOB
CIIOPTHBHBIC TPaBMBl CBS30K W MBI, & TaKKe TPaBMBI
MI03BOHOYHMKA M TOJIOBBI BCTpedaroTcs peako. OcobeHHO 3To
KacaeTcs MepHOAa IOJIOBOTO CO3PEBaHMs, KOrja MEepenoMbl
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MJIAaCTUHBI POCTAa U TPaBMbI OIMMOPHO-ABUTATCIBHOI'O armnapara
BCTPCYANOTCA Halle.

Kirouesbie cJI0Ba: 4ype3MepHas Harpyska,
BBICOKOMHTCHCUBHbIE TPEHHUPOBKH, srubu3apHbIe
HOBPEXKJEHUS, anohu3, CHOHAMIONU3, CIIOHIHIONKCTES,
IIKOJIBHHUKH.
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