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Background and Purpose

The comprehensive treatment for an athlete who sustains a complete posterior cruciate
ligament (PCL) injury remains unclear. The purpose of this case report is to describe the
effects of an isokinetic exercise program on muscle performance and physical function in
a professional soccer player with a PCL injury.

Study Design
Case Report

Case Description

A 23-year-old male professional soccer player injured his right knee (non-dominant)
during a soccer match, with magnetic resonance imaging confirming a complete PCL
rupture. The athlete completed 23 sessions of isokinetic treatment over nine weeks to
improve physical function and muscle performance. The concentric mode was used to
evaluate quadriceps and hamstrings performance isokinetically at angular velocities of 60
°/s, 120 °/s, and 300 °/s. The LEFS questionnaire was used to evaluate physical function.
The assessment occurred before starting the treatment and at the end of nine weeks. An
athlete with similar anthropometric characteristics was invited to participate and serve
as a control, in order to better understand the athlete’s assessment results.

Outcomes

After nine weeks, peak torque normalized to body mass (PT/BM) improved to 4.0 N.m/kg
for knee extensors (control: 3.6 Nm/kg) and 2.3 N.m/kg for knee flexors (control: 1.9 Nm/
kg) at 60 °/s. This increase in PT was reflected in the hamstrings-to-quadriceps (H:Q)
ratio post-treatment (57 %). At the end of treatment, the athlete returned to sports
activities with 98.7 % restored physical function as measured by the LEFS (Score: 79
points).

Discussion

The results demonstrated that the isokinetic treatment improved knee functional
capacity, with increased PT/BM for knee extensors and flexors and enhanced
torque-holding capacity, indicating improved muscle performance.
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Level of evidence
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BACKGROUND AND PURPOSE

The posterior cruciate ligament (PCL) is one of the main
knee stabilizers, primarily resisting posterior translation of
the tibia relative to the femur. Additionally, the PCL acts
as a stabilizer and prevents excessive tibiofemoral rota-
tion, particularly between 60° and 120° of flexion.12 Com-
posed of two bundles (anterolateral and posteromedial),
the PCL plays a crucial stability role in knee flexion and
extension, especially in movements that require a lot of
stability, such as jumping and pivoting. While traditional
literature demonstrates that these two bundles function in-
dependently, recent research suggests that they act syner-
gistically.2:3

PCL injuries are often severe and have devastating long-
term effects, such as degenerative changes in the medial
and patellofemoral compartments and impaired lower ex-
tremity function. Isolated PCL injuries are rare, with
60-95% of cases involving capsuloligamentous injuries.4 8
Common mechanisms of PCL injury involve external
trauma resulting from a posteriorly directed force on the
anterior region of the proximal tibia with the knee flexed,
often referred to as a “dashboard injury” resulting from
motor vehicle accidents. In sports, isolated PCL injuries
may result from a direct blow to the anterior tibia or a fall
onto the knee with the foot in a plantar-flexed position.
Noncontact mechanisms, such as hyperflexion or hyperex-
tension, are less common.83-1!

Diagnosis of a PCL injury relies on clinical history, phys-
ical examination, and imaging tests. After inspection, pal-
pation, range of motion (ROM) assessment, neurovascular
examinations, and provocative tests are used to evaluate
the PCL integrity or any concomitant injuries. The combi-
nation of clinical tests, injury mechanisms, and symptoms
such as pain, swelling, and joint instability is crucial for es-
tablishing a PCL injury diagnosis.:11

Several treatment options have been described in the lit-
erature, enabling an individualized approach based on le-
sion patterns (acute or chronic), treatment adherence, and
patient demands. The ideal treatment for PCL injuries to
restore joint stability, promote joint functionality, and re-
turn to activities remains unclear in the scientific litera-
ture. Conservative treatment, typically recommended for
acute and isolated PCL injuries (Grades I and II), involves
using a brace for immobilization, controlling weight-bear-
ing and swelling, restoring ROM, and recovering muscle
strength.812-14

Surgical intervention is considered for symptomatic pa-
tients with complete injuries (Grade III) who do not obtain
satisfactory results in conservative treatment, those with
a high degree of joint instability, or those with associated
intra-articular and capsuloligamentous injuries.!3-15 Post-
surgical complications may occur in up to 53% of patients
and can include intra-articular hematoma, infection, reflex
sympathetic dystrophy, anterior knee pain, neurovascular

injuries, and graft failure, potentially resulting in pain and
instability.15-17

Low risk of bias studies that investigate the effects of
different treatments of PCL injuries are limited. However,
whether post-surgery or as part of a conservative protocol,
the approach focuses specifically on increasing the quadri-
ceps muscle strength and restoring joint stability. Exercises
based on quadriceps strengthening are the focus of treat-
ment to maintain dynamic stabilization of the knee, avoid-
ing tibial posteriorization.13:18

Currently, the isokinetic dynamometer is considered the
gold standard resource for assessing muscle performance
and could be considered for treating lower-extremity in-
juries, especially knee injuries.!%20 The isokinetic dy-
namometer allows the evaluation of parameters, such as
muscle power, total work, and peak torque normalized by
body mass (PT/BM). Isokinetic exercises are characterized
by using a constant velocity that accommodates muscle
work throughout the ROM.21,22

Another analysis that can be performed using isokinetic
data is to divide the ROM into three phases: acceleration
(A), load range (LR), and deceleration (D). LR is the phase
with a sustained, set specific velocity. These three phases
can provide some information, such as reaction time and
ability to maintain velocity. These data can increase the
clinical evaluation and implementation of specific proto-
cols to optimize the treatment.23

Currently, no studies have investigated protocols using
an isokinetic dynamometer for muscle strengthening as a
form of conservative treatment in individuals with PCL in-
juries. Therefore, the primary purpose of this case report is
to describe the effects of isokinetic exercises on the muscle
performance and physical function of a soccer player with
PCL injury and the second purpose is to observe the results
compared to a matched control.

CASE DESCRIPTION

SUBJECT CHARACTERISTICS

A 23-year-old male professional soccer player with a body
mass index (BMI) of 22.1 kg/m2, who plays as a left-back de-
fensive specialist, was investigated in this case report. The
participant reported spraining his non-dominant right knee
while changing direction when running backward. Mag-
netic resonance imaging detected a Grade III PCL injury,
accompanied by a partial rupture of the medial collateral
ligament and a medial meniscal injury (Figure 1).
Preoperatively, the subject underwent a course of non-
operative management with a team of physical therapists,
which was later deemed unsuccessful, leading to a recom-
mendation for surgical consultation. According to the soc-
cer team physical therapist and medical department, the
initial and second phases of treatment (six weeks) were ad-
ministered satisfactorily. The interventions included pas-
sive and active knee mobility exercises, quadriceps reedu-
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Figure 1. Right knee magnetic resonance image of the subject’s right knee, demonstrating a cruciate posterior

ligament rupture.

cation exercises (with or without neuromuscular electrical
stimulation [NMES]), proximal hip strengthening exercises,
bracing, weight-bearing precautions during gait, and
cryotherapy. However, when progressing to functional ex-
ercises, strengthening, endurance, and neuromuscular con-
trol activities, the subject reported pain, instability, and a
return of swelling, which hindered his treatment progress
and return to sports. Consequently, surgical reconstruction
and meniscal repair were recommended. Due to the risks
associated with surgery and potential for complications,
the subject opted for additional conservative treatment.
Guided by the medical team, he was referred to the Lab-
oratory of Biomechanics and Clinical Epidemiology at the
University Hospital (Health Sciences Center) for a muscle
performance assessment and to implement an innovative
treatment that focused on increasing muscle strength.

The participants (the subject and a matched control)
signed informed consent forms, and the study was approved
by the IRB (#00768812.0.5231). Using the unaffected lower
limb after ligament injuries as a control may have limita-
tions, since muscle changes are not limited to the injured
limb. Given this, another athlete from the same team, with
similar anthropometric characteristics, was invited to par-
ticipate and serve as a control for data analysis.

INITIAL EXAMINATION / CLINICAL MEASURES

The initial assessment consisted of a medical history fol-
lowed by a physical examination, and a patient-reported
outcome measure (PROM) to assess physical function. Two
assessments were conducted pre- and post-treatment. The
pre-treatment assessment occurred five months after the
initial injury.

The anthropometric characteristics of the subject were
as follows: age, 23 years; weight, 70 kg; height, 178 cm; and

BMI, 22.1 kg/m?2, and that of the control athlete were 21
years, 70 kg, 185 cm, and 20.8 kg/m2, respectively (used ex-
clusively to compare the isokinetic performance).

The physical examination included the ROM, specific or-
thopedic tests (quadriceps active test, posterior drawer test,
and posterior sag sign), and an examination muscle perfor-
mance.!! The active flexion ROM was 120° and 0° exten-
sion. All specific orthopedic tests (quadriceps active test,
posterior drawer test, and posterior sag sign) were positive.
To assess muscle performance, the Biodex System 4® iso-
kinetic dynamometer (Biodex Medical System Inc., Shirley,
NY) was used in the concentric mode at angular velocities
of 300°/s, 120°/s, and 60°/s, with a rest time of 90 s between
each series. Finally, the Lower Extremity Functional Scale
(LEFS) was chosen as a patient reported outcome measure.
This instrument was used because of the absence of a spe-
cific PROM for PCL injury. This questionnaire consists of 20
items with responses from 0 to 4 points, with a maximum
score of 80 points. The higher the score obtained, the better
the participant’s physical function. The cut-off for clinically
meaningful improvement is 11 (area under the receiver-op-
erator curve, 0.96; 95% confidence interval [0.88;0.99].24

PROCEDURES

Before the isokinetic test, a warm-up was performed on an
ergometric bicycle for 10 min at a velocity of 30 km/h.25
The subject was positioned, seated on the dynamometer
and stabilized by belts around his trunk, thighs, and an-
kle ipsilateral to the limb to be tested. The dynamometer
axis was aligned with the lateral femoral condyle, and the
ankle pad was positioned just above the medial malleolus.
All calibration and gravity correction procedures adhered to
the manufacturer’s instruction manual.2é The subject per-
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formed repetitions at each of the test velocities for famil-
iarization prior to performing the test.

The subject was instructed to use maximum force during
all repetitions, and verbal encouragement and visual feed-
back were provided. A coefficient of variation of < 10% for
each series was considered acceptable, and a sampling fre-
quency of 100 Hz was adopted.2” The results were pre-
sented compare involved, noninvolved, pre- and post-treat-
ment, and are also compared to results from the control.
Variables including peak torque (PT), peak torque normal-
ized to body mass (PT/BM), angle of peak torque, and ham-
string/quadriceps (H:Q) ratio were evaluated. The H:Q ratio
was calculated by dividing the peak torque of the flexor by
the extensor at 60°/s. A Matlab® program was used to an-
alyze the percentage of LR according to the pre-stipulated
ROM (0-90°), and the isokinetic variables were calculated
during the sustained velocity phase (LR).28-30

Qualitative data were evaluated using 3D surface maps
(Isomaps). The map was created using a Matlab® math-
ematical algorithm program, compiling the repetitions at
each velocity based on the phase duration. The algorithm
estimated the intrinsic geometry considering the torque (z-
axis), joint angle (x-axis), and angular velocity (y-axis) in
the same time interval. The z-axis defined the height of the
map in relation to the force intensity, whereas the x- and y-
axes formed the surface boundaries. Surface maps allow ob-
servation of the interaction between torque, velocity, and
ROM. Three-dimensional surface map (3DTAV) analysis can
help interpret isokinetic results and can be used to charac-
terize muscle performance.2?

INTERVENTION

Taking into account the history of the injury and data from
the physical and functional examination, associated with
the fact that the traditional conservative treatment did not
achieve the expected result, an innovative treatment, based
on isokinetic exercises, was proposed as the subject chose
to decline surgical treatment.

The program consisted of 23 sessions over nine weeks.
Each session was divided into a warm-up period (initially
on an ergometric bicycle and, after the 6™ week, on the
dynamometer), followed by strengthening exercises in the
isokinetic dynamometer, according to the weekly program
stipulated based on the evolution of clinical signs pre-
sented by the subject, finishing with lower limb stretching
exercises (Table 1). The strengthening exercises were per-
formed only on the injured limb.

RESULTS

The percentage of sustained velocity (LR) based on pre-
stipulated ROM, ROM, peak torque values normalized by
body mass (PT/BM), and angle of PT (AngPT) are described
in Table 2. For knee extension, PT/BM increased from 2.8 to
4 Nm/kg at 60°/s (control: 3.6 Nm/kg), from 2.0 to 3.4 Nm/
kg at 120°/s (control: 2.9 Nm/kg), and from 1.5 to 2.0 Nm/
kg at 300°/s (control: 1.9 Nm/kg). For knee flexion, PT/BM
increased from 1.3 to 2.3 Nm/kg at 60°/s (control: 1.9 Nm/

kg), from 1.6 to 2.1 Nm/kg at 120°/s (control:1.0 Nm/kg),
and from 1.1 to 1.3 Nm/kg at 300°/s (control:1.2 Nm/kg).

Initially, the H:Q ratio for the affected limb was 69%,
compared to 51% for the noninvolved limb. After the treat-
ment program, the H:Q ratios improved to 57% for the af-
fected limb and 46% for the unaffected limbs. The patient
scored 71 points on the LEFS questionnaire in the pre-
treatment assessment, indicating 88.7% lower-limb func-
tion. At the end of the treatment program, the score im-
proved to 79 points, reflecting 98.7% of physical function.

Figure 2 shows the 3DTAV of the affected knee extension
compared to the control. The 3DTAV shows the patient’s
improved ability to generate torque after the treatment
program, exceeding that of the control athlete (color inten-
sity is proportional to each surface in the entire ROM, with
light gray/blue representing less torque).

DISCUSSION

Muscle strength measurement is crucial for evaluating and
predicting muscle condition, alongside functional capacity.
Studies support this concept, with isokinetic peak torque
assessment being one of the most widely applied methods
for evaluating lower extremity muscle strength in soccer
players.31-33

To achieve satisfactory outcomes in both post-surgical
and conservative treatments, recovery of quadriceps
strength is crucial. Furthermore, knee stability during high-
performance activities is vital to prevent posterior displace-
ment of the tibia and mechanical stress on the PCL.13:18,34,
35

This case report evaluated the effects of conservative
treatment program, incorporating isokinetic exercises, on
muscle performance and physical function in a soccer
player with a PCL injury. Results indicated that for knee
extension, PT/BM increased from 2.6 to 4 Nm/kg at 60°/s
(control: 3.6 Nm/kg), from 2.0 to 3.4 Nm/kg at 120°/s (con-
trol: 2.9 Nm/kg), and from 1.5 to 2.0 Nm/kg at 300°/s (con-
trol: 1.9 Nm/kg). These values indicate a 42% increase in
extensor torque generation at 60°/s. For knee flexion, PT/
BM increased from 1.8 to 2.3 Nm/kg at 60°/s, from 1.6 to 2.1
Nm/kg at 120°/s, and from 1.1 to 1.3 Nm/kg at 300°/s. Com-
parative studies have shown that isokinetic strength per-
formance profiles vary among elite soccer players based on
field positions. For example, Sliwowski et al. indicated that
the PT/BM of extensors at 60°/s for external defenders was
3.3 Nm/kg, while Delvaux et al. reported an average of 2.93
Nm/kg at 60°/s for quadriceps PT/BM in professional soccer
players.31,36

The increased peak torque values can be attributed to
the fact that isokinetic exercise is a muscle-strengthening
modality that enables the development of maximal muscle
tension throughout the ROM at constant velocity, thus re-
cruiting a large number of muscle fibers, potentially re-
quiring greater muscle performance compared to other
strengthening modalities.37-39

The conventional H:Q ratio measured at an angular ve-
locity of 60°/s in elite soccer players has been reported in
several studies and has been used as a criterion for mus-
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Table 1. Treatment Program.
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Week

Type of Exercise

Frequency and Volume

Week 1and 2
(sessions 1 - 5)

Cycle ergometer
Isokinetic
Stretching

Velocity of 30 km/h - 10 min.

Isokinetic Protocol

60% of PT at 300%s - 3 sets x 25 reps

60% of PT at 120%s - 4 sets x 15 reps

60% of PT at 60%s - 3sets x 8 reps

Hamstring, lliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

Week 3
(sessions 6 - 8)

Cycle ergometer
Isokinetic
Stretching

Velocity of 30 km/h - 10 min.

70% of PT at 300%s - 3 sets x 25 reps

70% of PT at 120%s - 4 sets x 15 reps

70% of PT at 60%s - 3 sets x 8 reps

Hamstring, lliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

Week 4
(sessions 9 - 11)

Cycle ergometer
Isokinetic
Stretching

Velocity of 30 km/h - 10 min.

75% of PT at 300%s - 3sets x 25 reps

70% of PT at 120%s - 4 sets x 15 reps

70% of PT at 60%s - 3 sets x 8 reps

Hamstring, lliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

Week 5
(sessions 12 -14)

Cycle ergometer
Isokinetic
Stretching

Velocity of 30 km/h - 10 min.

80% of PT at 300%s - 3 sets x 25 reps

75% of PT at 120%s - 4 sets x 15 reps

75% of PT at 60%s - 3 sets x 8 reps

Hamstring, lliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

Week 6
(sessions 15-17)

Isokinetic warm up
Isokinetic
Stretching

300%s - 3sets x 25 reps

80% of PT at 120%s - 3 sets x 15 reps

80% of PT at 60%s - 3 sets x 8 reps

Hamstring, Iliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

Week 7
(sessions 18 - 19)

Isokinetic warm up
Isokinetic
Stretching

300%s - 3sets x 25 reps

80% of PT at 120%s - 3 sets x 15 reps

85% of PT at 60%s - 3 sets x 8 reps

Hamstring, Iliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

Weeks 8 and 9
(sessions 20 - 23)

Isokinetic warm up
Isokinetic
Stretching

300%s - 3sets x 25 reps

80% of PT at 120%s - 3 sets x 15 reps

85% of PT at 60%s - 3sets x 8 reps

Hamstring, Iliopsoas, and Rectus Femoris stretching - 2 x 30 seconds

% percentage; °/s: degree per second; and PT: peak torque.

cle imbalance and risk of injury in the knee joint.36:40:41
The pre-treatment H:Q ratio (69%) suggests a significant
quadriceps weakness. After the isokinetic exercise program,
this ratio dropped to 57%, approaching the values sug-
gested by previous studies.#1-43 Although the post-treat-
ment H:Q ratio was slightly below 60%, some literature
suggests that H:Q ratio imbalance in professional soccer
players may be associated with high quadriceps strength
and not low hamstrings muscle strength.40,42

The analysis of the isokinetic variables demonstrates
that the affected limb incurred a decrease in the% LR (pre-
treatment: 93.8%; post-treatment 92.8%). However, the
values are higher than expected per the study of Mazuquin
et al. Those authors analyzed the decomposition of these
same variables in professional and under 17 soccer players
and found an LR value of 83.2% for the dominant limb. The
authors indicated that professional soccer players sustain
the torque in a large ROM, showing greater muscular effi-
ciency. Figure 1 shows a deficit in extensor torque gener-
ation in the affected limb pre-treatment. Post-treatment,
the map demonstrates an improved torque generation ca-
pacity, surpassing that of the control.

As for the physical function, the score achieved in the
LEFS questionnaire (79 points) post-treatment revealed
that the subject returned to sports activities after the treat-

ment program, reflecting 98.7% restoration of his lower-
limb functionality. Although the LEFS questionnaire is a
PROM, return-to-sports was primarily determined based on
isokinetic performance values. Agolley et al. followed 46
athletes for five years after undergoing conservative treat-
ment for Grade II and III PCL injuries. They found that the
time to return-to-sports activity was approximately 10.6
weeks and after two years, 42 athletes continued their
sports in the same Category.44

Conservative management based on functional bracing
and exercises is often reasonable for treating some athletes
with PCL injuries. Although the PCL has an intrinsic ability
to heal, residual posteriorization is a frequently observed
disadvantage in conservative treatment. However, Shel-
bourne et al. reported that, on average, 14 years post-in-
jury, patients had good subjective and objective outcomes
not statistically significantly different between grades of
PCL laxity. Most patients regained the functional ROM (and
sufficient quadriceps strength) to return to activities of
daily living, with 45% participating in jumping and pivoting
activities. 45

Recent research by Rasmussen et al. evaluated changes
in patient reported outcomes using the International Knee
Documentation Committee Subjective Knee Form (IKDC-
SKF) over a two-year follow-up and muscle strength at an
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Table 2. Pre- and post-treatment results of the isokinetic muscle assessment.

Pre -Treatment Post -Treatment Control
Extension LR ROM PT/BM Ang PT LR ROM PT/BM Ang PT LR ROM PT/BM Ang PT
(%) (deg) (N.m/kg) (%) (deg) (N.m/kg) (%) (deg) (N.m/kg)
60%s Inv. 93.8 83.5 238 58.2 92.8 89.7 40 77.2 93.2 88.8 3.6 68.6
Uninv. 91.9 83.8 22 70.6 93.4 91.7 2.4 79.3 93.6 88.0 3.6 63.8
120%s Inv. 717 91.0 2.0 51.9 67.2 93.4 34 734 65.3 88.8 2.0 64.1
Uninv. 65.7 90.9 3.3 63.7 70.0 93.0 37 70.8 66.2 88.7 2.9 60.1
300%s Inv. 493 90.7 1.5 67.6 492 92.0 2.0 75.2 47.4 87.2 1.9 57.3
Uninv. 58.3 90.4 22 71.4 46.9 92.0 2.4 74.6 46.0 87.6 2.0 59.1
Flexion LR ROM PT/BM Ang PT LR ROM PT/BM Ang PT LR ROM PT/BM Ang PT
(%) (deg) (N.m/kg) (%) (deg) (N.m/kg) (%) (deg) (N.m/kg)
60%s Inv. 93.2 82.4 1.3 38.1 92.9 89.6 2.3 422 927 88.7 1.9 458
Uninv. 91.8 80.5 1.3 482 90.5 91.2 1.9 43.9 92.5 88.0 22 27.7
120%s Inv. 83.2 91.1 1.6 49.0 837 93.4 21 47.0 847 88.7 1.0 440
Uninv. 82.1 89.9 1.7 547 835 93.1 18 54.3 83.0 88.7 1.8 44.6
300%s Inv. 487 90.7 1.1 43.0 46.5 92.0 1.3 53.3 50.4 87.2 1.2 34.7
Uninv. 44.5 90.3 1.1 50.3 54.5 91.9 1.3 51.3 445 87.5 1.2 34.4

°/s: degrees per second; LR: load range; %: percentage of the LR in relation to total range of motion; ROM: range of motion; deg: degrees; PT/BM: peak torque/body mass; N.m/kg: newton meter/kilogram; Ang PT: peak torque angle; Inv: involved member; and Uninv: unin-
volved member.
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Figure 2. Three-dimensional knee extension surface maps, pre- and post-treatment, as well as one from the

control subject.

eight-month follow-up after exercise and support brace in-
terventions for patients with acute PCL injuries. This study
concluded that patients with acute isolated and multiliga-
ment PCL injuries treated with the physical therapy-led ex-
ercise and support brace intervention reported clinically
relevant improvements from baseline to the two-year fol-
low-up. Those authors acknowledged several limitations in
the study, e.g., the lack of a control group.4¢

Some limitations of this case report can be described: a)
the absence of performance-based functional tests along-
side isokinetic variables for return-to-sports decisions; b)
the absence of longer term follow-up assessments, c) a lack
of evaluation of muscle performance in eccentric contrac-
tion/mode and other velocities, such as 180°/s, and d) the
results found are unable to be generalized due to the nature
of a case report.

CLINICAL IMPRESSION

The treatment for PCL injuries remains controversial. Sur-
gical treatment can entail complications and conservative
treatment has not shown robust results in clinical studies

with a low risk of bias. The use of the isokinetic dynamome-
ter, both for evaluation and treatment, has a high cost,
however, professional soccer teams have previously used
this type of resource and as there is a scarcity of clinical
studies with a low risk of bias. The results of the current
case report support an approach for managing a PCL injury
in a professional soccer athlete that did not respond to con-
ventional conservative treatment.

CONCLUSIONS

The use of an isokinetic exercise protocol with the isoki-
netic over the course of nine weeks of treatment, had a ben-
eficial effect on maintaining physical function and improv-
ing extensor peak torque (42%), in addition to positively
affecting the H:Q ratio of a professional soccer player with
a posterior cruciate ligament injury, allowing for a success-
ful return to sports.
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