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Abstract 

Background. Femoral fractures in the elderly are secondary to the loss of slow axial lesions as well as an 

increased risk of falling. In order to reduce the downward trauma, the neuromuscular re-education program 

will be adapted to the conditions and needs of the patient's home, recommending exercises for balance, 

strength, coordination and response time with moderate intensity. Objectives. The aim of the research was 

to structure a kinetic intervention program tailored to the patient's particularities and to finally achieve a 

social reintegration at a qualitative level. The planning of each phase of the program includes a didactic 

component that promotes the improvement of the patient's condition beforehand by providing information 

and guidance for a successful return to daily activities. Material and methods. The article represents a study 

case of an 81-year-old patient, G.F., who presented herself at the Kineto Fit Recovery Center in Brasov, 

Romania, in May 2017, for a medical assessment, accusing the back pain. In the patient's medical history, 

she was reported to have suffered a right fracture of the femur in June 2016 and started her anti-osteoporotic 

treatment in the autumn of that year. Results. Following medical consultation, the diagnosis was fracture 

of the rigid femoral neck straight at the hip. Conclusions. As a result of the research, it was found that by 

applying a specific kinetic program an improvement of the functional parameters can be obtained, the 

results obtained, graphically inscribed, confirm this statement. 
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1. Introduction 

The fracture of the femur consists of the rupture of the upper leg (thigh bone). Most femoral fractures 

occur in the femoral neck (Haider et al., 2018) and in the trochanteric region, just below the femoral neck. 

Femoral fractures are common and can be very serious because they often occur in the elderly and usually 

require surgical correction followed by a slow recovery (Zielinski et al., 2013; Madsen, 2010, p.1397; 

Tache, 2011; Nechita, 2016). 

Studies show that adults who break their femur and are not already interned in a hospital or in the 

hospital may require special care for one year in a proportion of 25% of the cases (Kral et al., 2018; Sheikh 

et al., 2018; Qureshi et al., 2018). They are usually diagnosed based on objective examination and bone 

radiography (Hurry et al., 2018). The signs of the femur fracture include the strong pain, the inferior limb 

shorter than the unaffected and external rotation of the femur. 

Femoral fractures are recognized to be a major public health problem (Cooper et al., 1992) and are 

a global concern, resulting in poor outcomes and high health care costs. They mostly affect people > 80 

years (Denk et al., 2018). The femoral neck fracture is one of the elderly-specific disorders, important 

through its immediate and long-term consequences. The fracture occurs more frequently in women than in 

men, being in direct relationship to osteoporosis, a condition that tends to fragile the bones, predisposing 

them to fractures Usually, the elderly, over 65 years of age (possibly dizzy due to neurological conditions) 

can fall from the feet with an impact on the hip, resulting in femoral fractures. They are serious because a 

fracture of the femoral neck leads to immobilization of the patient in bed.  

Other studies describe the objectives of kinetotherapy in preventing the fall as: improving balance; 

increasing muscle strength; increase in tonus; increasing mobility; improving coordination; lowering 

anxiety and increasing confidence in own power. (Ciobanu, et al., 2007) 

The elderly with a hip fracture has hip pain, can't lift up, can't get out of bed, can't to go anymore. 

All this can lead to very serious complications and even to the death of the patient (Sîrbu, 2015). They show 

acute pain, but the pain is an unpleasant sensory and emotional experience associated with actual or 

potential femoral damage (Loeser & Treede, 2008).  

The operation of the fracture of the femoral is zero without rapid, sustained and correct recovery. 

After surgery, as soon as the effect of the anesthetize passes, the patient begins the assisted exercises under 

the supervision of a physical therapist (Sîrbu, 2015; Tache, 2011; Curițianu, 2015). 

However, in order to alleviate the trauma of the condition, the kinetic program will be adapted to 

the conditions and needs of the patient's home, recommending exercises for equilibrium training, strength, 

coordination, and moderate response times (Lazăr et al., 2008, Nechita, 2013). 

   

2. Problem Statement 

2.1. Participants 

The study was conducted in 2017 at the Kineto Fit Recovery Center in Brasov, Romania. The subject 

of the case study was (G.F.) with aged 81. The subject was investigated after having followed a kinetic 

program on recovery of the femoral fracture. 
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The research covered two evaluation points, before starting the pre-test procedure and afterwards, 

the post-test. The articular test (AT) as extension and flexion movement and the muscle test (MT) on 

movements in the femoral joint. 

The program consisted in the application of methods and means based on kinetic activities that will 

primarily aim at increasing the degree of hip stability by toning the muscles and, secondly, increasing the 

degree of mobility to achieving functional movement angles. During the application of the kinetic program, 

a medicinal treatment will also be given to reduce pain and inflammation (oral analgesia).   

 

3. Research Questions 

The program with assisted exercises is a neuromuscular reeducation program aimed at toning the 

muscles and increasing the articular mobility. 

The kinetic program aims at strengthening the fracture of the femur. This process is dependent on 

the subject's age and location of the condition. 

The program was structured over 3 months and included two main intervention stages: 

- Stage I. Pharmaceutical treatment. 

- Stage II. Neuromuscular re-education program. 

The program consisted of 20 minutes sessions and the exercises included in the program had the 

role of neuromuscular reeducation the patient's femoral fracture. 

   

4. Purpose of the Study 

The paper aims to present the advantages of implementing a neuromuscular re-education program 

of femoral fracture pathology in elderly patients. 

The medical recovery in this case, by the means used, leads to improved health, thus contributing to 

maintaining health through better functioning of all joints and leg muscles. 

The theme of this study is to show the benefits of well-planned assisted kinetic exercises in 

improving the pathology of fracture of the femur. 

  

5. Research Methods 

The research covered two evaluation points, before starting the pre-test procedure and afterwards, 

the post-test. The articular test as extension and flexion movement and the muscle test on movements in 

the femoral joint. 

Implementation of physical therapy was performed by the following stages using different means: 

Stage I. of the program kinetic - Acute seven days - includes the following objectives: reducing pain, 

control inflammation. 

At this stage, the modalities of intervention included the following: 

- Pharmaceutical treatment – NSAID administration role in reducing inflammation and pain; 

Stage II. Chronic – lasting 90 days - following objectives: toning muscles and increasing joint 

mobility. 
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- Neuromuscular re-education program - Cardio warm up; Stretching: hamstring stretch with band, 

groin stretch, piriformis stretch and the assisted kinetic exercises: hip adduction, leg flexion and extension.

 Methods of intervention: 

- Cardio warm up - the ergonomic bicycle. Performing a 10-20 minutes cardio exercise before 

stretching and assisted kinetic exercises. This will help prevent injuries and provide optimum 

performance. 

- Stretching: Hamstring stretch with band – dorsal decubitus position, stretched legs, the band held 

with two hands and trapped by the foot. The simultaneous lifting of the leg with the extension of 

the rope, 4 series of 5 repetitions, maintaining the position 10 seconds, 20 seconds break. 

- Stretching: Groin stretch - Cobbler’s position, bending the knees and bringing legs to the pelvis 

so that the soles of the feet touch. Push your elbows on your thighs, bringing them closer to the 

floor, 4 series of 5 repetitions, maintaining the position 10 seconds, 20 seconds break. 

- Stretching: piriformis stretch - dorsal decubitus position, the legs bending and the pulling one knee 

in towards your chest. The grab the ankle of involved leg and pull towards the chest. This will 

cause a rotation of hip. A stretch will be felt deep within the buttocks. 4 series of 5 repetitions, 

maintaining the position 10 - 15 seconds, 20 seconds break. 

- The assisted kinetic exercises:  

1. Initial position: dorsal decubitus position, hands near the body, bending knees. 

T1 – dorsal flexion of the bilateral foot;  

T2 – plantar flexion of the bilateral foot, dosage: 2 series of 10 executions.  

2. Initial position: idem1.  

T1 – external rotation of the bilateral foot;  

T2 – internal rotation of the bilateral foot, dosage: 2 series of 10 executions. 

3. Initial position: standing on the mattress, backwards support on the palms 

T1 – triple flexion of the right limb;  

T2 – returning to the initial position;  

T3 – triple flexion of the left limb;  

T4 – returning to the initial position (with heels remaining on the floor), dosage: 2 series of 8 

executions. 

4. Initial position: lateral decubitus position on the healthy inferior limb side, hand under the head. 

T1 – inferior limb abduction from the hip articulation;  

T2 – inferior limb adduction from the hip articulation, dosage: 2 series of 4 executions.  

5. Initial position: sitting on a chair with hands near the body. 

T1 – neck flexion – inhale;  

T2 – neck extension (movements executed with opened eyes) – exhale, dosage: 2 series of 6 

executions. 

6. Initial position: sitting on a chair, hands on the iliac crests. 

T1 – head rotation to the left;  

T2 – head rotation to the right (movement executed with opened eyes following the objects around), 

dozing: 3 series of 4 executions.  

7. Initial position: sitting on the chair, hands grabbing a stick from its ends. 
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T1 – lifting the stick above the head (inhale);  

T2 – lowering the stick in the initial position (exhale), dozing: 1 series of 8 executions.  

8. Initial position: sitting on the chair, hands on the iliac crests. 

T1 – twisting the torso to the right;  

T2 – twisting the torso to the left, dozing: 1 series of 8 executions.  

9. Initial position: sitting slightly apart, facing the espalier, hands grabbing the slat from the shoulder 

level. The therapist is sitting behind the patient with his hands on the patient’s hips and executes light off 

balanced movements, the patient trying to find his way back to that initial balance; dozing: 1 series of 10 

executions. 

10. Initial position: sitting on a ball with a large diameter, the patient grabbing his companion’s 

hands. The therapist sitting behind the patient executes light rolling of the ball, the patient finding herself 

in an off balanced situation; dozing: 1 series of 10 executions. 

The exercise program has been taking place in a rather slow pace, interspersed with resting periods 

and relaxation. The structure of the exercises was based on a combination of isotonic and isometric 

contraction. 

At first, the exercises were analytical, after which the effect of the exercises was to stimulate as 

many muscle parts. 

   

6. Findings 

The data gathered from the Pre and Post evaluation of the articular and muscular testing are presented in 

the following Table 1. 

 

Table 01. Clinical characteristics of patient GF - The articular and muscle test (Pre and Post – test) 

Parameter  
AT - The right 

femoral fracture  

AT - The healthy  

left leg 

MT - The right 

femoral fracture 

(Force) 

MT - The 

healthy  

left leg (Force) 

Initial Flexion 90° 110° F4 F5 

Final Flexion 100° 115° F5 F5 

Initial Abduction 25° 30° F3 F5 

Final  Abduction 30° 30° F4 F5 

Note: AT - The articular; MT - The muscle test; Pre - test – initial testing; Post – test – final testing, F- 

Force.  

 

The articulate limitation to the level of the affected hip has occurred due to the apparition of pain, 

the right leg, the healthy one, being immobilized to the patient’s possibilities. The mobilization muscular 

force of the right leg has been initially conducted only against gravitational force, in comparison to the 

healthy leg, which the patient managed to mobilize to a maximum muscular force (Sbenghe, 1981; Cordun, 

2009). The following graph presents the evolution of the articulate amplitude (Figure 1). 
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Figure 01. Representing the evolution of the articular balance, G.F. 

 

Figure 01 shows the values of the articular balance determined at Pre and Post - test. According to 

comparative analysis, Pre and Post - test, the subject presents the following values differences: 

- For Flexion and Abduction, AT – The right femoral fracture values were increased at Pre and Post – test. 

These values were significantly increased from Pre to Post – test: by 10° - Flexion and 5°-  Abduction.  

Recorded values were compared to significantly the left leg healthy values. Thus, the values of 10° 

Flexion/Post - test right leg parameters was compared to left leg values at a difference of only 15° (Table 

1). This signals the effectiveness of the applied neuromuscular re-education program. In terms of Abduction 

Post - test values, the evolution was similar to a difference value of 5 °. 

 

 

Figure 02. Representing the evolution of the muscular balance, G.F. 

 

The Figure 02 represents the evolution of the muscular force, in which the left leg, the healthy one, 

has been marked with a normal value of force. On the flexion movement, the muscular force for the right 

leg has risen, reaching the same quotation with the healthy one - F5. 

On the abduction movement, was noticed the growth of the muscular movement from the F3 degree to the 

F4, within this movement, the right leg being weaker than the left leg. However, muscle movement with 

the F4 value of the right foot compared to the healthy left leg degree F5 has not been completely 

rehabilitated. 
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Also, both to flexion and abduction in the Post test, the subject shows significant improvements obtained 

following the neuromuscular re-education program. 

   

7. Conclusion 

The neuromuscular re-education program introduces a significantly improvement in Post - test 

values at TA and TM. Thus, the program meets the established objectives, recording significant differences 

in Pre and Post - test, improving the health of the subject. 

The findings of the present study demonstrate a positive effect in the improvement of right femur 

fracture at TA with a progress of 10° to flexion and 5° to abduction and to TM marking a maximum degree 

of movement of the force F5 to flexion and F4 to abduction  

The effects of the program presented the values of the leg affected at values close to those of the 

healthy leg, diminishing the back pain and forming the patient's habit of practicing the exercises. 

 The indications given to the patient at the end of the recovery treatment included: repeating the 

home exercise series. 

] 
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