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ABSTRACT

Nowadays, children play no more in the outdoors, while they regularly participate in competitive activities,
being guided by specialists. As compared with the past, injuries are bigger in number, since several tissues
are more often being exposed to external risk and obviously they are more intensely overworked. The area
of pelvis and hip is more often affected. Transient synovitis is the most common cause of painful limpness to
the athlete child, apart from other potential severe situations (such us slipped capital femoral epiphysis, Legg-
Calvé-Perthes disease, the avulsion fractures or stress fractures of femoral neck) which require our attention.
Prevention has reduced the incidence of these injuries and it is considered more important than any other
form of therapy. Parenthood is also very important in order to manage the situation. Doctor’s advice should
be realistic and full of altruism and affection, because children’s delicate Psyche should be always respected.
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1. Introduction

All scientists claim that moderate natural activity on
a systematic basis and in a normal way, has a great
amount of advantages for children. Although, inter-
national bibliography does not manage to support
the benefits to the musculoskeletal system, does not
hesitate to admit that natural activity provide posi-
tive results with regard to the arterial pressure, the
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control of obesity and the decrease of serum lipids [1-
5]. Regarding to the adults, natural activity combines
with low incidence of cardiovascular disease, dia-
betes type 11, osteoporosis, colon cancer and breast
cancer.

Doctor’s role is very essential. He is called on rec-
ommending natural activity to his patients and make
all the necessary adjustments to the type of exercise
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according to their condition of health. A systematic
training program should be a way of life, especially
for those people with low natural activity and reduced
sports participation, such as deficient children in social
skills and those having a low social-economic status
[6]. Apart from suggesting the participation in sports,
doctor should also be responsible to choose young ath-
letes according to scientific tests, in addition to the di-
agnosis and therapy of various injuries [7].

2. Epidemiology and prevention of injuries

In the USA, with a population of 320 million people,
almost 30 million children and teenagers take part in
competitive activities. Nearly three million injuries are
responsible for abstaining from sports [8,9]. Generally,
the incidence and the gravity of injuries increase by the
age and during adolescence, while they are also relat-
ed to speed, power and intensity of competition. The
acknowledgement of mechanisms that provoke sports
injuries, in addition to the promotion of norms which
can reduce the possibilities of these mechanisms (such
as the punishment of dangerous game) have reduced
the frequency of serious trauma. It has also been re-
duced by removing environmental risks, like trampo-
line in gymmnastics [10].

An injury, sometimes, may be relapsed because of
its incomplete treatment. Full recovery reduces the
incidence of injuries. In young athletes, a system-
atic training before the competing period, especial-
ly when a great importance is given to spread, flex-
ibility, jumping, springiness, is accompanied by an
impressive reduction of the incidence of injuries in
sports extremely dangerous, such as football. It has
been proven that traditional stretching or massage
do not reduce the risk of injury or the feeling of mus-
cle fatigue [11-14]. Preventive physical exam of the
child before his participation in various sports, is a
good supply in order to define the preventive strate-
gy that, in any case, should be followed [15].

3. Sports injuries treatment
3.1 Acute injuries

Most musculoskeletal injuries are related with
strains, ligament failure and muscle strains [7]. The

history is not always clear. Serious injuries which
usually suggest the presence of a structural disorder,
give symptoms and clinical findings, such as swell-
ing, deformation, weakness for the continuation of
sports, limpness, painful snapping, mechanical joint
locking, or the sense of instability. Some concepts
should be clear: The strain represents the injury of a
ligament or an articular capsule, the “twitch” has to
do with a muscle or a tendon, the muscle strain is re-
ferred to a crushed injury of any soft tissue.

Strain is classified in grades 1-3. Grade 1 means that
some fibers have been ruptured, although during
physical exam no instability of the ligament is found.
In grade 2, most fibers have been ruptured, resulting
in some instability of the ligament. Grade 3 implies
that all fibers have been ruptured and during clinical
exam total instability of the ligament is perceptible.
The muscle strain is also classified in grades 1-3. Grade
1 causes moderate soreness during the exam of the
muscle, in addition with minimal muscle weakness.
Grade 2 causes a higher intensity pain and moderate
weakness during the muscle exam. Grade 3 means
total muscle or tendon tear and causes pronounced
weakness and palpable gap on the muscle belly or on
the tendon itself.

3.2 Overuse injuries

These injuries are caused by repeated microtrauma
which exceed healing potential of the tissues [7]. They
concern muscles, tendons, bones, capsules, cartilag-
es and nerves. Those injuries may by observe in all
sports, but they are more frequent in sports which re-
quire repetitive movements (such as running, swim-
ming, tennis, gymnastics).

Causal factors are distinguished in extrinsic (train-
er mistakes, lacking equipment, unsuitable exercise
surface) and intrinsic (anatomical structure of the ath-
lete, and/ or pathological processes) [16]. Mistakes
during sports activity are most perceptible predispo-
sition factors. As usual, at the beginning of the com-
petitive period, athletes break the “rule of 10%"” (it
is not allowed to increase the time or intensity of training
more than 10% weekly).

Intrinsic factors are related with biomechanical dis-
orders because of leg length discrepancy (LLD), pes
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Fig 1. In a 15-years-old boy with acute pain on right
groin during running, the radiography showed an
avulsion fracture of anterior superior iliac spine and the

acetabular ridge due to intense pull of rectus femoris
muscle

planus, cavovarus foot, tarsal coalition, calcaneoval-
gus foot, external tibial torsion, or femoral anteversion.
They also are related with muscle imbalance, inflexi-
bility of muscles, as well as with other various patho-
logical situations (such as lacking physical condition,
inadequate nutrition, amenorrhea, obesity) [7,17].

During medical interview, the little athlete gives
information about the special characteristics of
the sport. For example, runners should be asked
about the shoes, the orthotics, the surface on which
they run, the number of kilometers which they run
every week (or the time they spend practicing every
week), the intervals trainings, or the training who
made on the mountain, in addition with previous
injuries and periods of rehabilitation [18]. When all
factors are appreciated, there is a break (or a modi-
fication) of the sport in order to avoid the recrudes-
cence of the injury.

For hard-training athletes who develop an overuse
injury, it is not considered necessary to stop exercis-
ing. Asarule, itis advised a program of rehabilitation
which allows the athletes to return to sports as soon
as possible, and at the same time they are not vulner-
able in front of a possible relapse [19]. Early apprecia-
tion of an overuse injury requires changes to a small-
er degree in training program.

Fig 2. Avulsion of ischial tuberosity due to intense pull
of hamstrings in a 13-years-old sprinter. The diagnosis
was carried out with only the radiological assessment,
in accordance with the information from history and
clinical examination

One of the goals of the treatment is to control the
pain and the muscle soreness, and secondly flexibil-
ity, strength, endurance and proprioception must be
restored [20]. In many injuries caused by overuse,
the inflammation has an insignificant role. For ex-
ample, in most tendon injuries the term “tendonitis”
is considered obsolete, since the pathology of the
tendons does not reveal the presence of inflamma-
tion. On the contrary there is a scar tissue devoid of
vessels. Most of these entities are now called “tendi-
nosis”, and the administration of anti-inflammatory
drugs in them is considered insignificant, except for
their analgesic effect.

3.3 Injuries of pelvis and hip

Hip and pelvic injuries represent only a little amount
of sports injuries, but they are often severe and they
require appropriate and early diagnosis [19]. Hip
diseases are often manifested by knee-ache, with-
out pathological signs from the physical exam of the
knee.

In children who do physical activity, the transient
synovitis is the most common cause of pathology of
the hip. It is usually manifested by acute onset pain
and limpness [21,22]. The child refuses to use the
suffering extremity, while during physical exam he
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Fig. 3. Slipped left capital femoral epiphysis a. Clinical signs b. Preoperative radiography and c. Postoperative
radiography showing the management of epiphysiolisthesis in situ

Fig. 4. Stress fracture of right femoral neck of a young athlete with no obvious findings a. An increased concentration
of radioisotope during bone scanning b. MRI shows the fracture (arrow)

seems to suffer when he moves the hip. In the history,
aminor injury is being reported. It is about a self-lim-
iting process, usually restored between 48-72 hours
after onset.

The Legg-Calvé-Perthes disease is also appeared
during childhood, with gradual onset of limpness
and hip ache [23]. Predisposing factors of the disease
are hyperactivity or lack of concentration of the child,
in addition with various nutritional habits.

Till the skeletal maturity, young athletes are vul-
nerable to injuries of apophysis (for example, anteri-
or superior iliac spine). The iliac apophysitis is the
most common in this area and it appears whether as a
result of overuse, or by direct blow [22,24]. Treatment
is, basically, conservative and it requires the tempo-
rary restriction of activities.

The avulsion fractures are mostly related to teenag-
ers who participate in sports requiring a sudden be-

ginning (Fig. 1). As soon as large muscular groups
are contracted, the applying forces are greater than
those which bones can tolerate [25,26]. Frequent sites
of avulsion fractures are the anterior superior iliac
spine (due to traction of sartorius), the anterior inferi-
or iliac spine (rectus femoris), the lesser trochanter (il-
iopsoas) and the ischial tuberosity (posterior femoral
muscles). The symptoms are located pain, tenderness,
and swelling, loss of muscular strength and limitation
of hip motion. Radiograms are necessary (Fig. 2). The
initial treatment includes ice, analgesics, rest and exer-
cises without causing pain. It is usually recommended
the use of crutches for patient’s ambulation. Surgical
treatment is rarely required, since most of these frac-
tures are satisfactorily healed, even if there is an im-
portant displacement.

The slipped capital femoral epiphysis often ap-
pears in ages 11-15 years old, during growth spurt in
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the adolescence (Fig. 3). Apart from traumatic causes,
hormonal factors are also implicated [16]. Treatment
must be operative. Osteonecrosis of the femoral head
is the most frequent complication [27,28].

Stress fractures of the femoral neck are usual-
ly manifested by progressively increasing pain in
the area of hip, in children who practice resistance
sports®. Girls are more vulnerable, especially those
who manifest the so-called “ Athletic Triade”, mean-
ing the combination: alimentary disorders-secondary
amenorrhea-secondary osteoporosis. During physi-
cal exam, pain is present every time that flexor hip
muscles are contracted or torsional movements of the
hip are realized. If x-rays do not succeed in evidenc-
ing the characteristic periosteal reaction (compatible
with the stress fracture), then bone scan and MRI are
required (Fig. 4). It is recommended to visit an Or-
thopaedic Surgeon, because stress fractures of fem-
oral neck tend to conduce on nonunion or displace-
ment, due to an insignificant trauma or continued
bearing, since diagnosis is late [30,31]. Displacement
may, more often, occurs to the cortex which supports
tensile forces and, more rarely, to the opposite cortex
which get compressive forces. This fact justifies pre-
ventive internal fixation of the fractures of the first
group. These fractures are implicated for high risk of
osteonecrosis of the femoral head [32,33].

The osteitis pubis represents an inflammation of
pubic symphysis and it is caused by repetitive trau-
ma during the broadside movements of pelvis. It ap-
pears in every athlete who participates in running
activities, but it is more frequent to sports which
require an action of the adductors muscles of hip,
like hockey and football[34]. Athletes usually feel a
vague, ill-defined pain in anterior pelvic region, uni-
lateral or bilateral. On physical exam, a tenderness
directly over the pubic symphysis, and sometimes
to the central part of adductors muscles, is palpat-
ed. Any test which requires adductors contraction,
evokes pain. There are no specific radiographic fea-
tures (areas of bony erosions or sclerosis, diastasis
of pubic symphysis with osteolysis), excepting the
symptoms insist for 6-8 weeks. Bone scan shows an
increased activity in area of pubic symphysis, while
MRI can demonstrate an early bone marrow edema.

Rest for a period of 6-12 weeks will be useful. Some
patients turn to steroid injections, as a supplemen-
tary treatment.

Tears of the acetabular labrum may occur to the
hip at the same way as the corresponding tears of the
glenoid labrum happen [35]. The patient may refer a
previous trauma, while he complains about an acute
pain to the anterior surface of the hip, associated with
a sensation of snapping or locking. Physical exam is
not sufficient for the diagnosis. MRI arthrogram is the
study of choice and has a sensitivity of 92% for detect-
ing labral tears [22].

The snapping hip is caused whether by iliopsoas
tendon sliding over anterior bursa of the hip, or by
the iliotibial tract sliding over greater trochanter. It
happens frequently to ballet dancers and runners
in their teens. It may happen as a result of overuse
(more frequent), or as an acute injury [36]. Athletes
have a painful or painless snapping sensation locat-
ed to the external or/and anterior surface, deep in-
side the articulation. Physical exam often reproduce
the symptom. X-rays are not helpful. Treatment in-
cludes analgesics, rest, bio-mechanical assessment,
and stretching and flexibility exercises [37]. The ath-
lete returns to his sport activities as soon as possible.

Hip bursitis is caused by inflammation of any bur-
sa which surrounds the hip, such as the insertion of ili-
opsoas on the lesser trochanter, the insertion of middle
gluteal muscle on the greater trochanter and the origin
of knee’s flexors muscles on the ischial tuberosity [38].
By rule, treatment is conservative and it includes exer-
cises following a specific weekly algorithm (stretching,
isometric, isotonic with or without bearing).

4. Useful recommendations to parents

Children should not be forced to participate in a
sport, just because ergonomic physiological control
revealed that they can have a satisfying efficiency
[7,16]. On the other side, they should not be exclud-
ed by their favourite sports just because their consti-
tutional issues showed that they might be physical-
ly impaired. Unreasonable press by the parents and
coach define if the child will be happy with this sport,
and if he will continue to practise it during and after
adolescence.
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Parents who give great importance to victory
bring stress to their child until he arrives to believe
that he does not deserve it. He prefers not to par-
ticipate in sports in order to avoid the delusion of
failure. Children should learn how to lose and we
should teach them the way to get over the feeling of
failure, assuming to help them trying again.

Coach and sports teacher are essential. If they have
their own lack of self-confidence, then it is obvious

1. American Academy of Pediatrics Committee on Qual-
ity Improvement, American Academy of Pediatrics,
Commission on Clinical Policies and Research, Amer-
ican Academy of Family Physicians. Pediatrics 1999;
104: 1407.

2. American Academy of Pediatrics Committee on Sports
Medicine and Fitness: Injuries in youth soccer: A sub-
ject review. Pediatrics 2000; 105: 659.

3. American Academy of Pediatrics Committee on Sports
Medicine and Fitness: Medical conditions affecting
sports participation. Pediatrics 2001; 107: 1205.

4. Committee on Sports Medicine and Fitness: Medical
conditions affecting sports participation. Pediatrics
2001; 107: 1205.

5. Anderson SJ. Sports injuries. Curr Prob Pediatr Adolesc
Health Care 2005; 35: 105.

6. MacAuley D, Best TM. Reducing risk of injury due to
exercise. Br Med ] 2002; 325: 451.

7. Mapxéag N. To eyxepidio too Apopéa, exdooeig
Baodéxn, 2000, oeAideg 263-277.

8.  American Academy of Pediatrics: Medical conditions
affecting sports participation. Pediatrics 2001; 107: 1205.

9. American Academy of Pediatrics, American Acade-
my of Family Physicians, American Medical Society
for Sports Medicine, American Orthopedic Society for
Sports Medicine, American Osteopathic Association
for Sports Medicine: Preparticipation Physical Eval-
uation Monograph, 3rd edition, Minneapolis, MN.
McGraw-Hill Medical Publishing, 2004.

10. Hughson R. Children in competitive sports-a multidis-
ciplinary approach. Can | Appl Sport Sci1986; 11(4): 162.

that they will keep on trying the athlete child be-
yond his personal limits, aiming only for winning,
just because victory means recognition. Children do
not need to be surrounded by selfish people. Only if
they socialize with mature people they will have the
opportunity to maturate normally.

Conflict of interest:
The authors declared no conflicts of interest.

11. Sallis JF, et al. A review of correlates of physical activ-
ity of children and adolescents. Med Sci Sports Exerc
2000; 32(5): 963.

12. Washington RL, et al. Organized sports for children
and preadolescents. Pediatrics 2001; 107(6): 1459.

13. Christopher NC, Congeni ]. Overuse injuries in the
pediatric athlete: Evaluation, initial management, and
strategies for prevention. Clin Pediatr Emerg Med 2002;
3:118.

14. JonhagenS, Ackermann P, Erikssin T, et al. Sports mas-
sage after eccentric exercise. Am | Sports Med 2004; 32:
1499.

15. Markeas NG, Megalooikonomos PD. Controversies
and asymmetric threats in the treatment of overuse
syndromes in long distance runners. Acta Orthop Trau-
ma Hell 2015; 66: 139.

16. Markeas N, Papachristos I, Pistevos K, et al. “Overuse
syndromes” in children. Is the initial diagnosis always
safe? Acta Orthop Trauma Hell 2010; 61: 95.

17. Committee on Sports Medicine and Fitness: Medical
concerns in the female athlete. Pediatrics 2000; 106: 610.

18. McClain LG, Reynolds S. Sports injuries in a high
school. Pediatrics 1989; 84: 446.

19. Kocher MS, Tucker R. Pediatric athlete hip disorders.
Clin Sports Med 2006; 25(2): 241.

20. Olsen OE, Myklebust G, Engebretsen L, et al. Exercis-
es to prevent lower limb injuries in youth sports: Clus-
ter randomized controlled trial. Br Med ] 2005; 330: 449.

21. Pauroso S, et al. Transient synovitis of the hip: Ultra-
sound appearance. Minipictorial essay. | Ultrasound
2011; 14(2): 92.

ACTA ORTHOPAEDICA ET TRAUMATOLOGICA HELLENICA



22.

23.

24.

25.

26.

27.

28.

29.

30.

Markeas N, et al. Hip injuries in skeletally immature athletes

Zilkens C, et al. Magnetic resonance imaging of hip
joint cartilage and labrum. Orthop Rev (Pavia) 2011;
3(2); e9.

Georgiadis AG, et al. The presentation of Legg-Calvé-
Perthes disease in females. | Child Orthop 2015; 9(4): 243.
Taussig G, et al. Apophysitis of the iliac crest. A lit-
tle known cause of low back pain and pelvic pain in
children. Rev Chir Orthop Reparatrice Appar Mot 1993;
79(1): 58.

Vandervliet EJM, et al. Sports-related acute and chron-
ic avulsion injuries in children and adolescents with
special emphasis on tennis. Br | Sports Med 2007; 41(11):
827.

Porr J, et al. Avulsion fractures of the pelvis-a qualita-
tive systematic review of the literature. ] Can Chiropr
Assoc 2011; 55(4): 247.

Green DW, et al. The delay in diagnosis of slipped cap-
ital femoral epiphysis: A review of 102 patients. HSS
J2005; 1(1): 103.

Green KA, Ross MD. Slipped capital femoral epiphysis
in a patient referred to physical therapy for knee pain.
] Orthop Sports Phys Ther 2008; 38(1): 26.

Fiévez EF, et al. Stress fracture of the femoral neck in
a child: a case report. | Pediatr Orthop B 2013; 22(1): 45.
Haddad FS, et al. Displaced stress fracture of the fem-

31.

32.

33.

34.

35.

36.

37.

38.

oral neck in an active amenorrhoeic adolescent. Br |
Sports Med 1997; 31(1): 70.

Bettin D, et al. Hip pain related to femoral neck stress
fracture in a 12-year-old boy performing intensive soc-
cer playing activities. A case report. Int | Sports Med
2003; 34(8): 593.

Maezawa K, Nozawa M, Sugimoto M, et al. Stress frac-
tures of the femoral neck in child with open capital
femoral epiphysis. | Pediatr Orthop B 2004; 13: 407.
Zalavras C, Nikolopoulou G, Essin D, et al. Pediat-
ric fractures during skateboarding, roller skating, and
scooter riding. Am | Sports Med 2005; 33: 568.

Pham DV, Scott KG. Presentation of osteitis and osteo-
myelitis pubis as acute abdominal pain. Perm | 2007;
11(2): 65.

Liem BC, et al. Nonoperative management of acetab-
ular labral tear in a skeletally immature figure skater.
PMR 2014; 6(10): 951.

Schaberg JE, et al. The snapping hip syndrome. Am |
Sports Med 1984; 12(5): 361.

Yen YM, et al. Understanding and treating the snap-
ping hip. Sports Med Arthrosc 2015; 23(4): 194.
Lustenberger DP, et al. Efficacy of treatment of tro-
chanteric bursitis: a systematic review. Clin | Sport Med
2011; 21(5): 447.

Markeas N G, Bougiouklis D, Begkas D, Antonopoulos N, Droutsas K, Mirtsios C.
Hip injuries in skeletally immature athletes.Acta Orthop Trauma Hell 2017; 68(2):

49-56.

ACTA ORTHOPAEDICA ET TRAUMATOLOGICA HELLENICA



Markeas N, et al. Hip injuries in skeletally immature athletes

Ta nadia otig pepeg pag énaypav mieov va naifovv eAevdepa oe AVOIKTEG ANAVES, EVG) OOPHIETEXODV OL-
OTNPATIKA 0 opyavepéva abAfjpata oo v kabodr)ynon e§eldikenévon IPOmovTr). 2& ODYKPLON HE TO
nape\dov ot tpavpatiopot etvat meploootepot, kabmg ot didapopot totot ektibevial coyxvoTepa oe eSmTeptl-
KODG KIVOLVODG Kal 0ap®g Katarovouvtat eviovotepd. H mepiloxr) Too 1oxiov Kat tng Aekavng mpooal-
Aetat ooyva. H napodwr) vpevitida etvat ) oovn0éotepn attia eno@dovvng x@Aotntag oto adlovpevo matdt,
ANV Op®G diapopeg dAleg dvvrtikd ooBapotepeg KATAOTAOELS, OIIMG 1] 0Alodnon g ave pnptaiag emipo-
ong, 1 vooog tov Legg-Calvé-Perthes, Ta amoonaotikd Katdypatd 1) Ta KATAYPATA KOI®OIG TOL Pnpilai-
oL avyéva, amattovy v npoooxn) pag. H mpoAnyn éxet petwoet ) ovxvOot|Ta AVTOV TO®V KAKOOEDV KAt
Oempeitat onpaviikotepr Ao onoladnote pop@r) Oepareiag. Xtnv avIipeT®IILOT EOL0NG ONHIAVILKO POAO
HIIopovV va naioov ot id1ot ot yoveig. Ot oopfovAég Tov 1atpod ogeilovy va otnpifovtal oe PEAAIOTIK)
Baon kot va dramvéovtal aro aiobnpa aAtpovlopod Kat aydrrg, Kabmg o evalofnTog Yyox1opog TV mat-
OV IpEmel mavta va ytvetat oefaotog,.
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