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Abstract
If not treated adequately, the knee injuries in adolescents can cause long-term functional impairments. The aim of our
study was to quantify the functioning capacity in children who suffered soft tissues and/or bone lesions of the knee
treated by arthroscopy. We reviewed the medical charts of 5 adolescent patients diagnosed with sport knees injuries,
admitted in our clinic in the last two years. Arthroscopy was made three weeks after the injury. Afterwards, they were
addressed to the Rehabilitation Department and followed the physical exercise programme. The patients were assessed
at the beginning of rehabilitation and after 3 months: knee ROM (flexion and extension deficit) and International Knee
Documentation Committee (IKDC) subjective evaluation. At the final assessment all patients presented significantly
improvements in knee range of motion and functional capacity. Arthroscopic surgery, followed by a tailored
rehabilitation programme, is important in the management of adolescents with knee injuries.
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Introduction
The knee joint is frequently affected in the young
athletes. In comparison to adult patients, children
have relative weak points at their physes and
apophyses. This fact causes different forces applied
on ligaments and bones during injury. When
assessed on imaging the following pathologic
changes are frequently met: patellar and patellar
tendon injury, physeal fractures, osteochondral
abnormality, ligament tears, and meniscal lesions
[1].
The meniscal resection is performed more often than
the repair [2]. However, as the meniscus has an
important role in maintaining knee function and
preventing arthritis, meniscal preservation surgery
must be considered, especially in paediatric patients
[3].
If not treated adequately, the knee injuries in
adolescents can cause long-term functional
impairments. The aim of our study was to quantify
the functioning capacity in children who suffered
soft tissues and/or bone lesions of the knee, treated
by arthroscopy.
Methods
We reviewed the medical charts of 5 adolescent
patients diagnosed with sport knee injuries, admitted
in our clinic in the last two years. All our patients
have been addressed to arthroscopy. Two patients

had meniscal tears, one patient had intra-articular
supracondylar distal femoral fracture; in two patients
no lesion was notice. They were males with a mean
age of 16.6 years. One was practising competitive
sport (football); the other 4 were practising
recreational sport (football, skiing) and were
overweight or obese.
Arthroscopy was performed a medium of three
weeks after the injury. The meniscus tears were
treated conservatively, and the fragments of
meniscus or the cartilage after chondral fractures
were removed. Afterwards, the patients were
addressed to the Rehabilitation Department and
followed the physical exercise programme.
The rehabilitation consisted in 10 daily sessions
performed in the outpatient Rehabilitation
Department. The patients followed electrotherapy
procedures
(transcutaneous
electrical
nerve
stimulation and medium frequency electrotherapy)
in order to reduce the pain and to decrease the
swelling [4]. The exercise programme (Fig 1) was
composed by passive knee range of motion, wall
slides and passive heel slides, isometrics of the
quadriceps and hamstring, heel raises, partial squats,
low-resistance stationary cycling and gait training.
The patients continued the 10 sessions with a
programme consisting in supervised exercises (3
times per week for 10 weeks), namely closed-chain
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exercises, mini-squats, balance activities, balance
board, stair-stepping and treadmill.
The patients were assessed at the beginning of
rehabilitation and after 3 months: knee range of
motion (flexion range of motion and extension
deficit) and International Knee Documentation

Committee (IKDC) subjective evaluation [5,6].
IKDC has been proved to be a reliable patientreported measure in patients with knee disorders
[7,8]. Patient-reported measures are very useful in
clinical practice, providing information about pain,
function, quality of life and activity level [7,9–11].

Figure 1. Rehabilitation exercises
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Results
At the final assessment all patients presented
significantly improvements in knee range of motion
and functional capacity (Table 1). The best results
were in adolescents with meniscal lesions (patients
no 1 and 2). The patient with supracondylar distal
femoral fracture (patient no 3) required a longer
rehabilitation period. In comparison to the other
patients he presented deficits of knee range of
motion and functioning after 3 months.
Table 1. Functional and range of motion assessment
Initial assessment
Patient
no 1
Patient
no 2
Patient
no 3

IKDC
Score

Extension
deficit

Flexion
ROM

21.8

10°

16.1

15°

19.5

10°

3-month assessment
IKDC
Score

Extension
deficit

Flexion
ROM

70°

67.8

0

140°

70°

57.4

5°

125°

90°

74.7

0

140°

IKDC:
International
Knee
Documentation
Committee; ROM: range of motion
Discussion
Shieh et al. [12] demonstrated that factors such as
male gender and obesity are associated with a
greater complexity of the knee meniscus tear in
paediatric patients. With the increasing youth
participation in sports activities, a greater number of
meniscal lesions have been seen in children and
adolescents [12]. Almost 80-90% of meniscal
lesions are due to sports activities, being associated
with anterior cruciate ligament tears, condral lesions
or tibial fractures [13].
In a retrospective study, Shieh et al. [12] analysed a
sample of 293 patients aged between 10 and 19
years with arthroscopic interventions for meniscal
tears and associated lesions (41% were children with
a mean age of 13.5 years and 59% adolescents with
a mean age of 16.4 years). The rate of associated
ligament injuries was of 28% in children compared
with 51% in adolescents. Complex tears were
observed in 28% cases, followed by vertical (16%),
discoid (14%), bucket-handle (14%), radial (10%),
horizontal (8%), oblique (5%) or fray tears (3%),
and root detachment (2%). Complex tears were seen
most frequently in boys (32% versus 20% in girls)
and in subjects with increased body mass index
(27.4 versus 25.1 kg/m2 in those with noncomplex
tears), for both males and females. Surgical repair
was performed in 46% of all cases (56% in those
treated within 3 months from injury versus 42% in

those treated after 6 months). There was no
difference in the repair rate between the two age
groups (49% in children versus 46% in adolescents).
Authors suggested that an earlier treatment of the
meniscal lesions could increase the probability of
repair in younger patients.
Wessel et al. [14] in a 10-year retrospective study
found 1273 patients aged below 16 years (61.3%
males) that presented themselves in the emergency
compartments for traumatic knee injuries. The most
frequent lesions were soft-tissue lesions (82%),
followed by hemarthrosis (18%). The authors
divided the patients in three groups based on their
age – patients under 10 years (n=528, with
metaphyseal fractures and patellar dislocations;
hemarthrosis only in 5.7% cases), patients aged 1112 years (n=207, with patellar dislocations and
fracture and hemarthrosis in 17.9% cases), and
patients aged 13-16 years (n=538, diagnosed with
intra-articular fractures, patellar fractures and
dislocations, ligamentous and meniscal tears, with
hemarthrosis in 30.3% cases). The ligamentous
lesions were observed in 16 cases and the meniscal
lesions in 2 cases. Arthroscopy was found to be
justified only in those older than 13 years.
Our study, although including a small number of
patients, had male adolescents practicing
performance sport or recreational sport activities.
Compared with adult patients, in children and
adolescence over 90% of patients can return to sport
after knee injuries, even when the anterior cruciate
ligament needs reconstruction [15,16].
In 2019, Bauer et al. [17] reviewed the high-school
athletes with knee injuries who underwent
arthroscopic knee injuries. The authors noticed a
lower rate for sport return after one year at the
preinjury level for those undergoing anterior cruciate
ligament reconstruction (n=225) in comparison to
those with knee arthroscopy (n=74). The rates of
return to play were lower in senior high school
athletes compared to those within grades 9 and 11,
for both anterior cruciate ligament reconstruction
and knee arthroscopy.
There are a lot of individuals that cannot return to
play after knee injuries with anterior cruciate
ligament reconstruction, due to recurrent injuries or
osteoarthritis. Sepulveda et al. [16] showed that 81%
individuals with anterior cruciate ligament
reconstruction return to sport, 65% return to the
preinjury level and 55% return to a competitive
level. They identified a risk of 5.8% of homolateral
retears and a rate of 11.8% of contralateral tear.
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Between 20% and 50% of patients will develop knee
osteoarthritis in the next 10-20 years. The surgery
timing, individualized protocols of play return and
injury prevention programmes are very important
factors for reducing complications and for obtaining
improved percentages of the return to play.
Testing for the return to play after anterior cruciate
ligament reconstruction represents an essential part
of the rehabilitation programme. Sousa et al. [18]
reported that patients with excellent results on
isokinetic strength and functional testing at 6 months
after anterior cruciate ligament reconstruction were
at higher risk of contralateral anterior cruciate
ligament injuries. In conclusion, the optimal return
to play evaluation is very important for preventing
further injuries.
In the current study, the adolescent who practiced
football (patient no 1) had the best functional results
and return to competitive sport 3 months after
surgery.
Due to the skeletal and joint particularities in
children, the pattern of the knee injuries is slightly
different in comparison to adults. Therefore, the
indication for surgical treatment and rehabilitation
has some particularities [19].
Rehabilitation therapy is a crucial component in the
management of anterior cruciate ligament injuries,
with or without reconstruction. Rehabilitation
programme should be individualized based on the
type of injury and age, on the physiological and
psychological maturity, as well as on balance and
functional testing [20–22]. The level of expectation
regarding the amount of time and information for
performing physical therapy can also represent a
factor in the assessment of the rehabilitation efficacy
[23].
There is evidence that early reconstruction after
anterior cruciate ligament rupture is necessary; for
other types of knee lesions, like meniscus tears or
chondral fractures, there is yet no consensus
regarding the benefits of the early surgical treatment
[15,16,19,24]. In our series, the arthroscopies were
made for demonstrated or suspicion of free
intraarticular fragments after the initial injuries.
After the extraction of these free intraarticular
fragments, when demonstrated, and with appropriate
medical and rehabilitation treatment the patients’
evolution was favourable. Therefore, we believe that
a more conservative approach is in the benefit of this
category of patients.
Functional capacity represents an important
parameter to be assessed in adolescents who are

involved in sports activities. It can be diminished
due to either musculoskeletal injuries or pulmonary
involvement [25].
Conclusions
Arthroscopic surgery, followed by a tailored
rehabilitation programme, is important in the
management of adolescents with knee injuries. This
has in view not only the return to sport competition,
but also the maintenance of a proper knee
functioning for future professional and recreational
activities.
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