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 Osteoarthritis, or wear and tear of the knee joint, is a cause of sports trauma, 
affecting a large number of the population of former athletes in the province. The 
therapeutic alternative to gonoarthrosis exatlets implanted with regenerative 
therapy and rehabilitative exercises is applied to this sports-practicing 
population with balls. The assessment of variables, in responses to treatment 
implemented in the exathletes, was carried out over 6 months, where bilateral 
thigh atrophy prevailed over unilateral atrophy, to lesser degree atrophy of the 
affected thighs was presented after treatment with the applied therapeutic 
exercise program. 71.4% showed recovery of muscle strength with grade 5 
(normal) muscle notes for the muscle group of knee flexor poplites, and 85.7% 
with grade 5 (normal) muscle notes for the femoral or crural quadriceps muscle 
group, which are involved in the extension of the knees. With the application of 
this exercise alternative in former athletes with gonoarthrosis treated with 
regenerative therapy, more than 70% showed recovery of the variables studied. 
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1   Introduction 
 

The existence of an association of the level of functionality and the degree of gonarthrosis can be reflected in 
the application of adequate rehabilitating treatment and to indicate whether the rehabilitating treatment that 
is carried out is adequate, thus improving the quality of life of former athletes with gonarthrosis. 
Osteoarthritis, or wear and tear of the knee joint, is a painful, non-inflammatory, irreversible degenerative 
condition of the knee joint caused by wear and tear of the joint cartilage (Mesfar & Shirazi-Adl, 2005; Chao et 
al., 1983). 

Osteoporosis (also called osteoarthrosis -OA-) is a degenerative joint disease characterized by a 
progressive deterioration of hyaline cartilage combined with synovial and subchondral bone disorders, In the 
rodilla, also known as gonarthrosis, is a degenerative condition that occurs when changes occur in the 
mechanical properties of the cartilage and subchondral bone, according to the degree to which such a 
condition is found generates levels of limitation of functionality by affecting physical function through the 
presence of pain and stiffness, which in former athletes who suffer from it, reduces the quality of life 
interfering in their professional and working life. The research presented coincides with similar studies 
(Nancy, 2017; Madaleno et al., 2018; Pihl et al., 2003). 

Sports practice, whether in competition or not, is subject to the eventuality of suffering injuries of different 
types that affect the whole of the musculoskeletal system and of which they are part, in addition to the bones, 
muscles, ligaments, tendons, cartilage, synovial membrane or bursas. Special mention should be made to the 
knee, as injuries to them can lead to more serious problems and can become especially serious. Sports injuries 
can be classified into acute and chronic. Acute injuries occur suddenly, such as fractures or sprains, and their 
most characteristic symptoms are sudden pain, inflammation, and difficulty movement. On the contrary, 
chronic lesions have a slower development, as they occur by the repetition of the same movement over a long 
time, as is the case of osteoarthritis in the knees by the overuse of the joint. Chronic injuries also cause 
inflammation and often cause pain even when you're at rest. 

The main causes of osteoarthritis of the knee are Trauma during sports and recreational activities, 
overload from hard physical work, a congenital deformity of joints metabolic disorders, overweight. The knee 
joint joins the femur with the tibia. The ends of both bones are covered with cartilage and are held together by 
a joint capsule. Muscles, ligaments, and tendons ensure the stability of the knee joint. The reason for the high 
frequency of knee osteoarthritis, compared to other joints of the body, is because the knee is a "load" joint, 
that is, it has to bear the weight of the body and the objects we carry, when we stand or when we move 
walking, running, climbing or lowering stairs. The femur, tibia, patella, inside the knee all these bones are 
coated with cartilage, which serves to prevent the rubbing of bone with bone in the movements of the knee, 
facilitating the slipping and cushioning the blows (Burr, 2004; Fahlgren et al., 2001). 

It is precisely the wear and tears over the years and the aging of the cartilage, which gives rise to 
osteoarthritis, being premature in athletes who start from a very early age where they do not possess the 
physical fullness, the necessary bone maturation, not defined to face competitive events of magnitude, who 
suffer strong physical and psychological pressures when exposed to the rigorous demand of sports training; 
Finally the consequence is premature wear and tear of the components of the osteomyarticular system if the 
fundamental role of joints is taken into account throughout the body. Excessive physical exercise. Other times 
knee osteoarthritis occurs as a result of a previous joint injury or abnormality such as injuries to the meniscus, 
ligaments, or joint bone, following intraarticular bone fractures. In Cuba there is a high prevalence of joint 
knee conditions, affecting almost all people over the age of 60, consulting bibliographies we see that about 
60% of injuries in sport correspond to the soft tissues of the osteomyarticular system and of them, between 
40 and 50% have their origin in overuse, (repetitive microtrauma), in the case of sport one of the causes that 
condition the appearance of osteoarthrosis (Nancy, 2017; Daniels et al., 1986; Fader et al., 2014; Hamilton et 
al., 2015). According to published results of regenerative therapy and its relationship with effectiveness and 
effectiveness, it was applied considering benefiting former athletes who are research patients, in which there 
is already an important joint commitment (Hernandez & Anillo-Badía, 2016; Mifune et al., 2013; Usas & 
Huard, 2007). 
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2   Materials and Methods 
 

A therapeutic intervention study was conducted on 17 ex-athlete patients between the ages of 18 to 70, 
carriers of knee osteoarthritis who were implanted with regenerative therapy treatments at the Provincial 
Center of Sports Medicine of Santiago de Cuba. Total population universe 17 ex-athletes, taking as sample 14, 
to evaluate variables of responses to the treatment of therapeutic exercises program applied to the studied 
population, which provide strengthening to the thigh muscle groups, stability, flexibility, and improve mobility 
for the knee joint. The information was obtained from the clinical histories of patients formed for research, the 
percentage statistical calculation was used for the analysis and interpretation of results, determining the 
improvement time in the beginning before treatment, 1, 3- and 6-months post-treatment. 
The following variables were evaluated: 

 
Mensuration muscular (Yves, 2002) 
Measurement: Measurement of muscle volume that allows us to identify the degree of atrophy and the correct 
evaluation of a patient with muscle weakness. 
To examine the patient's muscle volume, we should: 

1) Measure the total length of the segment being analyzed, taking 2 reference points (one proximal and 
one distal) anatomical accident. 

2) Mark below the proximal reference point 5 or 7 cm. And above the distal point of 5 or 7 cm. The 
proximal mark gives what is called the proximal perimeter and the distal mark gives the distal 
perimeter. 

3) The midpoint is the division between two of the bone lengths between the proximal and distal points, 
this is what is called the midpoint of the segment. 

 
This test is performed with a tape measure at the proximal, mid, and distal points circumferentially. 
For physical alterations, according to mensuration, the following categories were evaluated: Unilateral thigh 
atrophy: A single affected thigh, Bilateral thigh atrophy: Both thighs affected. 

 
Muscle balance or muscle balance techniques of Daniels & Worthingham for bending and extension of the knees.  
(Daniels & Worthingham, 2003) 

 
Muscle balance techniques. Muscle test: It is a simple method, very useful and takes care of 5 to 20 minutes, it 
is used for the evaluation of strength and function of muscles as fundamental components of movement and 
physical performance. Classic muscle balance techniques use manual evaluation methods. 
Numerical score: Qualitative score: 
       5 Normal (N) 

4 Good (B)  
3 Acceptable (A)  
2 Deficient (D)  
1 Vestige (V)  
0 Null (no activity) (0)  

 
Muscle grade 5 (Normal): muscle group complete the range of motion against maximum resistance. 
Muscle grade 4 (Good): muscle group capable of performing a complete range of motion against gravity and 
tolerating strong endurance. The muscle "gives way" somewhat in its limit position with maximum resistance. 
Muscle grade 3 (Acceptable): muscle group can complete the range of motion only against resistance of 
gravity. No resistance. 
Muscle grade 2 (Deficient): muscle group performs the full range of motion in a position of minimum gravity, 
the horizontal plane of movement is described. 
Muscle grade 1 (Vestigio): the examiner can detect, visually or by palpation, some contractile activity in one or 
more of the muscles participating in the scanned movement (provided that the muscle is shallow enough to 
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feel it), can also see or feel the tension of the tendon when the patient tries to perform the movement, but 
there is nobody movement in that minimal contractile activity. 
Muscle grade 0 (Null): muscle group is shown lacking activity to palpation or visual inspection. 
For the result of the manual muscle balance the following categories were evaluated: 
Muscle balance or muscle balance techniques of Daniels & Worthingham for knee extenders composed mainly 
of the muscle groups of femoral or crural quadriceps: (Straight anterior thigh, vast inner, vast external). 
Muscle balance or muscle balance techniques of Daniels & Worthingham for knee flexors. composed of muscle 
groups called popliteal: (Femoral or crural biceps, Semimembranous, Semitendinous). 

 
Program therapeutic exercises of strengthening, stability, flexibility, and improvement of mobility (Ponce, 2017), 
shown in Table 1. 
The quadriceps muscle is the most powerful in the whole body, in addition to the bulkiest. And rightly so, 
because it's in charge of holding our whole body, just by testing standing up. It helps us to walk, jump, run, 
dance, swim, and any movement that involves moving our legs. 
Increased quadriceps muscle training, includes being able to have more range of motion, strength, speed, and 
power in the legs and, consequently, improve in each of the fields: swimming better, running faster, climbing 
higher. 
The realization of an exercise program favors the strengthening of the knee muscles, providing stability, 
flexibility. You will improve in pain and your mobility. 

 
Program therapeutic exercises applied as a therapeutic intervention: 
 
Exercise No: 1 
Exercise: General Calisthenic Exercises 
Distribution per week: 3 times/sem Tandas: Before the exercise program.  Repetitions: - 
Muscles: Everyone in the body in general. 
Procedures: The physical therapist or trainer will be put to the side of the athlete to correct posture. 
 
Exercise No: 2 
Exercise: Lying face down, bending the knee, and holding the position for 5 seconds. 
Distribution per week: 3 times/sem Tandas: 2Q Repeats: 10 R each/knee 
Muscles: Knee flexors.  Poplites 
Procedures: The physical therapist or trainer will be put to the side of the athlete to correct posture. 
 
Exercise No: 3 
Exercise: Push the knee to the ground to the full extent, and hold the position for 5 seconds. 
Distribution per week: 3 times/sem Tandas: 2Q Repeats: 10 R each/knee 
Muscles: Knee flexors.  Poplites 
Procedures: The physical therapist or trainer will be put to the side of the athlete to correct posture. 
 
Exercise No: 4 
Exercise: Quadriceps Extenders: 
Leg raised in extension, contract the thigh and keep it contracted for 5 seconds, the thigh still contracted, 
slowly descend to the ground and relax and change leg. 
Sitting stretching the leg affects forward, tapping the foot, in the same position keep leg stretched and tap 
forward and back. 
Distribution per week: 3 times/sem Tandas: 2Q Repeats: 10 R each/knee 
Muscles: Knee extenders. Femoral or crural quadriceps 
Procedures: The physical therapist or trainer will be put to the athlete's side to correct posture 
 
Exercise No: 5 
Exercise: foot, legs separated to the width of shoulders, flex knees, with arms forward we lower until the 
thigh is completely perpendicular to the leg, we go up slowly repeat. 
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Distribution per week: 3 times/sem Tandas: 2Q Repeats: 10 R each/knee 
Muscles: Knee extenders. Femoral or crural quadriceps 
Procedures: The physical therapist or trainer will be put to the athlete's side to correct posture 
 
Exercise No: 6 
Exercise: Standing your feet together we take a big step where we place the foot, we tilt our body forward, 
bending the extended knee and the other leg as well. 
Distribution per week: 3 times/sem Tandas: 2Q Repeats: 10 R each/knee 
Muscles: Knee extenders. Femoral or crural quadriceps 
Procedures: The physical therapist or trainer will be put to the athlete's side to correct posture 
 

Table 1 
Therapeutic physical exercise program for knee flexors and extenders and the distribution of this work 

content 

Program 
Therapeutic 

exercises 
 

Classification of 
Knee Movement 

Muscles Batches Repetitions 

Distribution Per 
Weeks (3 

Times/Sem) 
Weeks 

1 2 3 4 
E.1. Exercises   
Cgeneralallies 

- All. The 
body in 
general. 

Before the 
exercise 
program 
 

- 

X X X X 

E.g. Lying face 
down, bend the 
knee and hold the 
position for 5 
seconds. 
 

Knee Flexorss Poplíteos 2 T 10 R each/knee 

X X X X 

E.3. Push the knee    
towards the 
ground to the full 
extent, and hold 
the position for 5 
seconds 
 

Knee Flexorss Poplíteos 2 T 10 R each/knee 

X X X X 

E.4. Quadriceps 
Extensions 

 

Kneesextenders Femoral or 
crural 
quadriceps 
 

2 T 10 R each/knee 

X X X X 

E.5. Squats 
 

Knee extenders Femoral or 
crural 
quadriceps 
 

2 T 10 R each/knee 

X X X X 

E.6. Strides 
Knee extenders Femoral or 

crural 
quadriceps 

2 T 10 R each/knee 
X X X X 
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3   Results and Discussions 
 

The graph in Figure 1 shows the distribution of physical alterations according to the measuring of the 
muscular trosfism of the affected thighs. No. 14. Of the 14 former total athletes of the population investigated 
with knee gonoarthrosis treated with regenerative therapy according to the distribution of physical 
alterations according to the measuring of the muscular trosfism of the affected thighs, At 6 months bilateral 
thigh atrophy predominated for 14.2%, over unilateral atrophy for 7.1%, less than 21% had affected thigh 
atrophy at the end of 6 months after treatment with an applied therapeutic exercise program (Fathoni et al., 
2018; Marshall & Murphy, 2005; Huang et al., 2003; Smeets, 2009). According to revised literature (Nancy, 
2017), they argue that the involvement of one or both thigh muscles make no difference in predominance 
between them and the other in terms of atrophy, may or may not be affected together or separately, which is 
common the involvement of both knees, especially in sports females where they show a higher incidence of 
knee injuries, in various theories the existence of anatomical differences, differences in joint laxity, hormone 
levels, proprioceptive sensitivity, and training techniques have been suggested. They have a higher laxity in 
the knee and show a lower joint proprioceptive sensitivity than men. 

 

 
Figure 1. Distribution of physical alterations according to mensuration of muscle trosfism of the thighs 

affected unilateral or bilateral. No. 14 
 

The graph in Figure 2 shows the distribution of Daniels & Worthingham muscle balance or muscle balance 
techniques for flexors and knee extenders. No. 14. At the end of the 6 months post-treatment with applied 
therapeutic exercises program; 71.4% showed recovery of muscle strength with grade 5 (normal) muscle 
notes for the muscle group of the popliter knee flexors, and 85.7% with grade 5 muscle notes (normal) for the 
muscular group of femoral or crural quadriceps those involved in the extension of the knees. It coincides with 
revised literature (Daniels & Worthingham, 2003), in this one proposes that, the more training of quadriceps 
muscles, includes being able to have more range of motion, strength, speed, and power in the legs and, 
consequently, improve in each of the fields of sport, work and daily. 
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Figure 2. Distribution of muscle balance or muscle balance techniques of Daniels & Worthingham  

for flexors and knee extenders. No. 14 
 
 

4  Conclusion 
 

The application of the therapeutic alternative with rehabilitating exercises to the population of former 
athletes with knee gonoarthrosis, who were previously treated with regenerative therapy and who were 
accompanied by muscle atrophy of the thigh, in addition to muscle weakness; 21.4% maintained this 
condition, the rest were recovered, as well as 71% or more, showed recovery of muscle strength with Grade 5 
muscle notes (Normal) in the evolutions of muscle balance techniques or Daniels & Worthingham tests for 
muscles involved in the flexion and extension of the knees, this provides the strengthening. 
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