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Abstract 

Lumbar spondylolysis (LS) is an occurrence that is not completely clear but may occur due to recurrent hyperextension 
and rotation in the lumbar spine. It is frequently seen in adolescent athletes with low back pain, and conservative and 
surgical treatment is not clearly superior to each other. In this case report, it was shown that conventional 
physiotherapy could reduce symptoms and contribute to a reliable return to sports in a soccer player with LS. In 
addition, it was found that game-based training could increase the balance and performance of the athlete. 
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INTRODUCTION  

Low back pain (LBP) is a common problem in young athletes. The prevalence of LBP in adolescent age 

group is between 20% and 30% [1]. Spondylosis is a defect of the pars interarticular of lumbar vertebrae 

and causes LBP in approximately 80% of adolescent football players [2]. It is common in children aged 

between 5 and 10 years and one of the common causes of pain in the lower back and lower extremities of 

athletic individuals [3]. Genetic susceptibility is one of the risk factors, although the etiology is not clear [4]. 

In terms of the mechanism of injury, recurrent lumbar hyperextension and rotation is a risk factor in the 

immature spine [3,5,6].  A high percentage is observed in football referees, rowers, dancers and gymnasts. 

There is limited evidence for the superiority of conservative and surgical treatments against each other in 

the treatment of spondylolysis in athletes [7]. In this case report, the football player with LS was treated 

using traditional physiotherapy approaches and the effect of game-based training on the balance and 

performance after the return to sport phase is examined. The data from the studies prove that this type of 

training can help to improve physical fitness between children and adolescents [8,9]. 

CASE REPORT 

A male soccer with left foot dominance in his eighteen years old applied with LBP. He stated that he felt 

pain on the left side of the lumbar region during the training. He said that he had more pain in the day 

when he performed double training and he had unbearable pain in a match. With the help of physical 

examination and radiographic imaging, the athlete was diagnosed with L5 vertebrae spondylolysis by an 

experienced orthopedist in the field of sports. Athlete has been actively playing football for ten years. In 

addition, he had been high jump for the last two years. 

Conventional Physiotherapy  

Evaluation 

The athlete had a risk for spondylolysis in terms of sports. In the other evaluations, there was no limitation 

of lower extremity and trunk joint. The paraspinal muscles in the thoracolumbar region (TLR) were 

stiffness. In posture evaluation; the right shoulder and scapula were lower than the left. Lower extremity 

length measurement revealed that the right lower limb was as short as 1 cm. There was an increase in 
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lumbar lordosis and pelvic anterior pelvic tilt. He had no sleep 
problems and his pain was evaluated by visual analog scale. He stated 
that his pain was 4/10 at night or rest and 8/10 during the activity. In 
the evaluation performed by the Oswestry survey, it was observed that 
LBP was mildly (32/50) restricted to the daily activities of our patient.  

Special tests of the lumbar region were used in the evaluation of the 
athlete. Straight leg raising, Patrick Faber, femoral nerve stretching, 
sacroiliac compression, pelvic compression, Geaslen and Shear tests 
were performed. The result of all these tests was recorded as negative. 

Treatment 

Endorphinic TENS was applied to the lumbar region of the athlete with 
the TENS 6 device. At the same time, in the prone position, a hot-pack 
was performed to the TLR for 15 minutes. Then, classical massage was 
applied to the TLR and transverse friction massage was applied to the 
paraspinal muscles. The athlete warmed up in the bike for 15 minutes 
before the exercise program. Posterior pelvic tilt, cat and camel, 
bridge, four-way plank exercises were included in the exercise 
program. Core exercises, vertimax workout and balance exercises with 
the bosu ball were applied within the scope of rehabilitation. 
Physiotherapy was applied twice a week for two weeks. Exercises were 
carried out in a controlled and progressive manner for five weeks, one 
set per day. The number of repeats in the set ranged from 8 to 15.  At 
the sixth week, flat racing were started. He ran the first two days 2x12 
minutes, three and fourth days 2x15 minutes. The running time was 
increased in the following days. Field studies started in the seventh 
week. He started working with the team on the ninth week. 

Game Based Training 

Evaluation 

Since previous injuries of adolescent athletes were at risk for new 
injuries, the athlete was invited to be evaluated one year after 
returning to sports [10]. It was determined that the athlete was away 
from the sport for ten days due to the left hamstring injury. This injury 
occurred due to impact. The balance of the athlete was evaluated 
considering the relationship between the weak balance and the 
increased injuries [11]. In addition, performance measurements were 
taken because it is one of the important parameters in terms of 
athletic career. 

The Star Excursion Balance Test was used to evaluate dynamic balance. 
Measurements were taken in the anterior (A), anterolateral (AL), 
lateral (L), posterolateral (PL), posterior (P), posteromedial (PM), 
medial (M) and anteromedial (AM) directions. Three measurements 
were averaged. Data were normalized using lower extremity length. 

Speed Dribbling test was used to evaluate performance. The athlete 
completed the first 30 meters of the track without the ball and the 
remaining 20 meters with the ball (Figure 1). The test was repeated 
three times at three minute intervals and these measurements were 
averaged. Low time was evaluated as better performance.  

Training 

In the evaluation, it was seen that the athlete did not have enough 
findings to be included in the treatment program. But in terms of 
balance and performance, we thought that support could benefit the 
athlete. Therefore, after the first measurements, the athlete received 
one hour of game-based training. In this training, the Xbox One game 
console and Kinect sensor were used. Training was carried out with the 
games in the Kinect Sports Rivals game package. After the training, the 
tests were repeated. The content of the training is shown in Table 1. 

 

RESULTS 

After nine weeks of physiotherapy and field studies, the athlete started 
training with a minimal pain. Within one year of his return to sports, 
the athlete suffered no injuries other than a low-severity injury. The 
right side balance of the athlete showed improvement in all directions 
after the training. Left balance showed improvement except PM and 
AM directions. The post-training performance was better than before 
(18.67 sec, 19.40 sec, respectively). The results of the dynamic balance 
measurements are shown in Table 2, and the results of the 
performance measurements are shown in Figure 1. 

Table 1: Game Based Training 

Game Training 
Time 

(min) 

Bowling 

(12 min) 

Playing as normal 2 

Playing with right hand while right eye is closed 4 

Playing with left hand while left eye is closed 4 

Rest 2 

Wake racing 

(12 min) 

Playing as normal 2 

Alternately playing on the right or left foot 4 

Alternately playing on the right or left foot 

while one eye is closed 

4 

Rest 2 

Targetshooting 

(12 min) 

Playing as normal 2 

Playing with right hand on the right foot 2 

Playing with left hand on the left foot 2 

Playing with right hand on the right foot while 

right eye is closed 

2 

Playing with left hand on the left foot while left 

eye is closed 

2 

Rest 2 

Football 

(12 min) 

Playing as normal 2 

Playing on the right foot 2 

Playing on the left foot 2 

Playing on the right foot while left eye is closed 2 

Playing on the left foot while right eye is closed 2 

Rest 2 

Tennis 

(12 min) 

Playing as normal 2 

Alternately playing on the right or left foot with 

dominant hand 

4 

Alternately playing on the right or left foot with 

non-dominant hand while dominant side eye is 

closed 

4 

Rest 2 
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Table 2: Dynamic balance data before and after training 

Direction Side Before training (cm) After training(cm) 

A 
Right 59.33 65.33 

Left 59.66 60.33 

AL 
Right 62.33 72.66 

Left 61.66 66.33 

L 
Right 73.66 78.66 

Left 65.00 75.33 

PL 
Right 93.66 99.33 

Left 84.33 101.33 

P 
Right 70.66 81.00 

Left 74.33 85.00 

PM 
Right 69.33 87.00 

Left 90.66 89.33 

M 
Right 55.33 58.33 

Left 56.00 57.00 

AM 
Right 54.00 59.33 

Left 60.00 57.33 

 

 

Figure 1: Performance data before and after training 

DISCUSSION 

In this case study, it was seen that conventional physiotherapy 
applications significantly reduced pain and contributed to return to 
sports in a football player diagnosed with spondylolysis. It was found 
that in the following period, when the game-based training was used, 
the balance and performance of the athlete were improved.  

There is no consensus on the role of surgical and conservative 
treatments because of lack of blinding evaluations, lack of control 
groups, and lack of patient compliance with exercise programs in 
studies reported on spondylolysis [12]. These should be selected 
according to the patient's specific condition [13]. However, in adult 
athletes where conservative treatment is unsuccessful, surgery can 
reduce pain and promote return to sports [14].  

In our study, conservative treatment was performed without surgery. 
In this context, we think that focusing on the core stabilization and 
giving pelvis exercises contribute to the decrease in the complaints of 
the athlete. In this context, Lawrence et al. stated that the exercises 
focusing on the stabilization and neutral position of the spine should 
be included in the physiotherapy program [15]. In addition, TENS may 
have been effective in reducing pain [16]. We think that classic and 

transverse friction massage reduces the spasm in the paraspinal 
muscles and stress at lumbar region. 

Within the scope of physiotherapy, the athlete was supported by 
sports-specific strength and endurance exercises. We think that 
progressive and controlled progress in this program contributed to the 
return of the athlete. The positive results of conservative treatment in 
our study support different researchers [6].  

The positive effects of active video games on postural control and 
performance have been shown by different researchers [17-19]. The 
improvement in balance and performance of our case may be 
supported by these previous results or may be caused by changes in 
the content of the training. During the training, one eye closed and/or 
one foot may have contributed to the development of balance. In 
addition, visual and auditory feedback in games may contribute to 
performance improvement as well as balance. Since active video 
games develop attention, visual spatial ability and executive functions, 
the athlete may be positively affected by these situations. The 
development in equilibrium and performance may also be due to the 
positive effect of aerobic training on learning [20].  

CONCLUSION 

As a result; traditional physiotherapy may be preferred because it 
contributes to reducing the symptoms of LS athletes and returning 
them to sports reliably. In order to improve the athlete's balance and 
performance, game-based training can be included in training 
programs. 

Limitations 

It is the limitation of the study that the balance and performance are 
not evaluated during the treatment of the athlete. 
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