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Abstract  It is well-known that lower back pain (LBP) 
is a fairly common complaint in professional sports. 
Lumbar disc herniation (LDH) is a common cause of LBP 
in athletes. Currently, more robust studies on treatment 
and rehabilitation modalities for elite athletes, who have 
LDH, are needed. This study investigated the effects of 
various rehabilitations on recovery process and return to 
sport in elite male athletes who have surgical treatment of 
LDH. Participants: elite male athletes (n=46) who 
underwent surgical intervention – removal of a herniation 
of the intervertebral disc (L4-L5-S1) on lumbar spine 
(lumbar discectomy). Group-1 (athletes – n=23), who 
applied physical rehabilitation (specific motor exercises) 
during 3 months after surgical treatment. Group-2 
(athletes – n=23) applied electroneuromyostimulation 
therapy and limited physical activity during 2 months 
after surgical intervention. After 2 months, athletes 
(group-2) applied specific motor exercises during 30 days, 
in addition to electroneuromyostimulation routine. All 

athletes returned to play, after rehabilitation routine. The 
level of pain and training load of athletes using Visual 
Analog Scale (VAS), Russian Oswestry Disability Index 
(RODI) and personal athletes' diaries in 3–12 months 
after surgical treatment, were analyzed. There were 
significant (p ≤ 0.05) differences in VAS and RODI 
rates between groups in 6–12 months after surgical 
intervention. There were significant (p ≤  0.05) 
differences in total training load amount between groups 
in 9–12 months after operative treatment. Athletes 
(group-2) demonstrated a lower level of pain and a higher 
level of daily training load amount in comparison with 
athletes (group-1). There is a strong positive effect of 
electroneuromyostimulation therapy and restriction of 
physical activity in rehabilitation routine for elite male 
athletes, who returned to sports after surgical treatment of 
LDH. 

Keywords Sports Injuries, Return to Sport, 
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Rehabilitation Routine, LDH, LBP 

 

1. Introduction 
It is of common knowledge that different sport injuries 

are unavoidable factors in sport routine of professional 
athletes. A high injury risk is associated with the duration 
and intensity of sports training [1]. It's known that lower 
back pain (LBP) is a fairly common complaint for elite and 
sub-elite athletes at all levels of sport competition [2–4]. 
LBP often keeps professional athletes out of training and 
competition activity [5]. Chronic LBP increases the risk for 
missed playing time, early career termination and lower 
quality of life after retirement in elite athletes [6]. The 
cause of LBP in most cases may be lumbar disc herniation 
(LDH) [7]. Currently, physicians use two treatment 
modalities for LDH: conservative treatment and lumbar 
discectomy. Gause, et al. [8] reported that both 
nonoperative and operative treatment show a high success 
rate in return to play in professional athletes treated for 
LDH. Nair, et al. [9] investigated, that lumbar discectomy 
has led to excellent pain relief, return-to-professional work 
and patient satisfaction in the general population. However, 
scientists indicate that overall outcomes for professional 
(elite and sub-elite) athletes may be quite different from 
those in the general population because of the increased 
postoperative demands of athletic performance. Dunn, et al. 
[10] pointed that the main goals of treatment for 
professional athletes include much alleviation of pain and 
full restoration of strength and flexibility so that full 
participation in sports can be resumed. 

Scientific studies reviews compared surgical versus with 
conservative treatment, no significant difference between 
groups was found, which used surgical or conservative 
treatment, regarding elite athletes to sport competitions and 
their athletic performance [11,12]. At the same time, 
certain scientific studies show that some treatments and 
rehabilitations for athletes with LBP are more effective in 
bringing athletes to competition back as soon as possible 
[2,13]. Byvaltsev, et al. [14] indicated that the right choice 
of treatment allow achieving in the early and distant 
postoperative periods a minimal level of pain in the lumbar 
and lower extremities and high degree of satisfaction for 
professional athletes, who suffered LBP. Sport 
professionals & sport physicians reported that operative 
surgical treatment of lumbar spine conditions can produce 
excellent outcomes in professional combat athletes with 
LDH [15]. Cook, & Hsu, [16] stated that microdiscectomy 
for LDH has favorable outcomes; most professional 
athletes return to sport at preoperative performance levels. 
Botov, et al. [17] investigated that resection of the 
intervertebral disc in the lumbar level (L4-L5-S1) with 
implantation of a functional endoprosthesis is a fairly safe 
and effective method on operative treatment for 

professional athletes who have LDH and radiculopathy 
problems. 

VanGelder, et al. [18] investigated that demands placed 
upon the professional athletes during rehabilitation routine 
and successful return to sport are unique not only from a 
sport specific perspective, but also regarding return to the 
sport strength/conditioning programs utilized for specific 
sport training. Physicians point out that a time period for 
returning to competition activity and a quick return to 
physical condition are the main problems for athletes with 
LBP who undergo rehabilitation after treatment [19]. Sport 
physicians reported that effective rehabilitation for athletes 
with LBP complaints during the period of medical care 
should include the regular training sessions for a speed and 
successful return to competition routine [20]. Kim, et al. 
[21] reported that there are a large number of physical 
exercise programs for the effective treatment of LDH, such 
as aerobic activity, McKenzie approach, proprioception/ 
coordination/ balance exercises, flexibility exercises, 
motor control and different strengthening exercises. 
Physicians state that core stability exercises are a common 
type of therapeutic exercise prescribed for patients with 
LDH [22]. At the same time, Winslow, et al. [23] reported, 
that activity modification, including bracing and traditional 
core-strengthening exercises may not be the most 
appropriate effective treatment for elite athletes with LBP. 
However, this statement concerns elite athletes with 
extension-based LBP. Therefore, it will be necessary to 
clarify which type of physical rehabilitation is most 
effective for professional athletes, who return to play after 
LDH. Sport professionals & physicians claim that 
development and successful practice of applying 
comprehensive programs of athletes' rehabilitation after 
surgery on the lumbar spine will reduce the overall 
duration of athletes' treatment [24]. Gadia, et al. [25] 
emphasized that the outcomes of various effective 
treatment modalities for lumbar spinal injuries and 
successful return to sport for professional athletes are not 
fully presented in scientific knowledge. In particular, 
Minhas, et al. [26] indicated that the evidence guiding 
effective treatment after operative management of LDH in 
the National Basketball Association players is limited. 
Investigators emphasized that healthcare providers should 
be fully aware of the most effective treatments and 
rehabilitation for athletes with LBP complaints [4]. 
Yamaguchi, & Hsu, [27] stated that currently requirement 
in more requests for exact and robust studies on alternative 
non-operative and operative treatment modalities for this 
specific patient population (professional athletes). 

This study investigated the effects of various 
rehabilitations on recovery process and return to sport in 
elite male athletes who have surgical treatment of LDH. It 
was hypothesized that a certain rehabilitation routine 
(regular motor exercises or electroneuromyostimulation 
and limit of physical activity) will provide more positive 
effect to reduce the pain and successful return to sport for 
these athletes. 



1320 Effects of Various Rehabilitations on Pain and Performance of Elite Athletes  
Who Return to Play after Lumbar Disc Herniation 

2. Materials and Methods 

2.1. Participants 

Elite male athletes (n=46), who practiced various sports: 
football (n=10), volleyball (n=8), basketball (n=7), combat 
sports (n=7), rugby (n=6), weightlifting (n=5), athletics 
(n=3). All athletes (mean age – 24.55±5.18 years old) 
voluntarily participated in this study. To take part in this 
study, all athletes were required to present the following 
characteristics: a) experience in athletic training (five years 
or more); b) aged equal to or higher than 18 years old and 
less than 30 years old; c) taken part in official regional and 
national or international competitions; d) who has 
consulted a sport physician with complaints of LBP and 
diagnose a LDH. 

The authors declared that this study complied with the 
Declaration of Helsinki. All ethical principles were 
observed. All research procedures were approved by the 
local ethics committee of the Institute of Physical Culture, 
Sport and Tourism, Siberian Federal University (Protocol 
no. 12/2021) and the local ethics committee of the Prof. 
V.F. Voino-Yasenetsky Krasnoyarsk State Medical 
University (Protocol no. 23/2021). All athletes gave 
informed consent to participate and publish the results of 
this study. 

2.2. The Research Design 

The overall duration of this study lasted 16 months 
(February, 2020 - May, 2021). All participants underwent 
a period of diagnosis (2 weeks) and conservative therapy 
(8 weeks). After this period, all athletes underwent 
operative treatment – removal of a herniation of the 
intervertebral disc (L4-L5-S1) on lumbar spine (lumbar 
discectomy). After surgical treatment, all athletes received 
positive magnetic resonance imaging (MRI) conclusion, 
that excluding relapse or the presence of a herniation. A 
rehabilitation period in 6 months for all athletes was 
recommended. All participants were randomly divided 
into two equal study groups in 4 days after surgical 
treatment. Then, all athletes underwent a course of 
rehabilitation (within 3 months after operative treatment 
of LDH). After rehabilitation, all athletes returned to sport 
activity (limited training loads + physical rehabilitation 
sessions per every day, for another 3 months after 
operative treatment). All athletes participated in their 
respective sports after full rehabilitation (3 months). 
Collected scientific data included demographics (number 
of athletes, mean age, sex, and sports played), treatment 
characteristics (type of treatment and operation level), 
symptoms of pain, return to sport findings (time to return 
to sport, return to sport period, and return to sport training 
performance). 

2.3. Procedures 

The rehabilitation for athletes (group-1 – n=23) included 

specific motor rehabilitation during 2 months after surgery 
intervention. This group used motor exercise sets (25-30 
min per every day). The general provisions of the 
rehabilitation program for these participants were 
compiled taking into account the data by R. Ligia, [28], of 
effective program of physical rehabilitation, connected to 
flexion or extension, for obtain neutral zone that involves 
comfortable spinal motion. The physical rehabilitation 
included a light weight-training protocol, avoiding 
exercises that inappropriately load the lumbar spine. The 
motor exercises, overall duration of training, weight, 
repetitions and sets, were selected taking into account the 
data by Osipov, et al. [15]. These investigators presented 
the 12 weeks protocol of physical rehabilitation for 
professional combat athletes (elite male judokas) who 
returned to sport after LDH. In addition, one of the authors 
(a physician, who has extensive experience in physical 
rehabilitation of patients with LBP and LDH) 
recommended these motor exercises for rehabilitation of 
participants. In Part I (5-14 days after surgical 
intervention): light warm-up (10 min); knee extension 
while lying supine with the spine in a neutral position and 
the hip flexed to a 90° angle (2 sets of 25-35 reps); 
abdominal bracing (25-35 reps); hip flexors stretching 
(30-40 reps). In Part II (15-28 days after surgical 
intervention): light warm-up (10 min); hip hinge drill (2 
sets of 30-40 reps); superman (2 sets of 35-45 reps); wall 
squats and sit to stand (40–50 reps); half lunges (40-50 
reps). In Part III (29-60 days after surgical intervention): 
light warm-up (10 min); bridging and heel lifts (2 sets of 
40-45 reps); lateral pulls with light weights (3.5-5.5 kg; 3 
sets of 45-50 reps); hip hinge drill (3 sets of 35-40 reps); 
seated upright rowing machine (2-3 min). The participants 
implemented physical exercise (Part III) in total amount of 
40-50 min (twice a day), during the third month of this 
recovery period. 

Russian physicians & sport professionals presented 
information about the possibility of successful 
rehabilitation of professional athletes after operative 
treatment of LDH, with helping of 8-weeks 
electroneuromyostimulation therapy with simultaneous 
restriction of motor activity for involve decrease of stress 
forces at the back [29]. Also, physicians reported that 
combination of early postoperative stimulation 
(electroneuromyostimulation) and restriction of motor 
activity for 2 months with a subsequent transition to 
physical therapy is optimal for patients with operative 
treatment of lumbar spine [30]. Physicians reported on the 
high efficiency of the course of 
electroneuromyostimulation therapy for patients with back 
pain, including LBP and LDH [13,15,29,31]. In particular, 
Russian investigators reported a positive effect of 8 weeks 
of electroneuromyostimulation therapy on the symptoms 
of pain in professional athletes, who practiced various 
combat sports and plays, and returned to sport after 
endoprosthesis surgery [13]. Russian scientists & 
physicians presented knowledge about the positive effect 
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of electroneuromyostimulation for athletes, who 
underwent rehabilitation after operative treatment of LDH 
with helping of physiotherapy device “Mercury” (Russian 
Federation) [13,15]. The physiotherapy device “Mercury” 
(Russian Federation) works by generating pulsed currents 
of low frequency and low voltage. Treats diseases and 
injuries of the musculoskeletal system, the consequences 
of various injuries and conditions associated with atrophy 
and muscle weakness. The pulsed current generated by the 
physiotherapy device “Mercury” has the strong effect of 
anesthesia and electroneuromyostimulation (electrodes 
should be applied to the area of damage). The program of 
physical rehabilitation for participants (group-2) was based 
on this knowledge. The athletes (group-2 – n=23), had a 
limitation of motor activity during 2 months after surgical 
treatment of LDH. These participants performed 
electroneuromyostimulation to the area of paravertebral 
muscles twice a day. The physiotherapy device “Mercury” 
(Russian Federation) was applied in rehabilitation of 
athletes (group-2). The overall 
electroneuromyostimulation characteristics of this device: 
pulse frequency 50 Hz, pulse duration 350 μs, synchronous 
waveform. In Part I (5-10 days after surgical intervention): 
the electroneuromyostimulation course duration was 10-15 
min per day. In Part II (11-22 days after surgical 
intervention): the duration of electroneuromyostimulation 
course was 15-20 min per day. In Part III (23-30 days after 
surgical intervention): the duration of 
electroneuromyostimulation course was 20-25 min per day. 
In Part IV (31-60 days after surgical intervention): the 
duration of electroneuromyostimulation course was 25-30 
min per day. After 2 months of this rehabilitation, 
participants (group-2) began to use motor exercises in 
addition to electroneuromyostimulation routine (during 30 
days). The physical rehabilitation course for athletes 
(group-2) was similar to Part II and Part III physical 
rehabilitation course of athletes in group-1. The 
participants (group-2) implemented physical exercise (Part 
II) during the first half a month and physical exercise (Part 
III) during the second half a month. The course of 
electroneuromyostimulation was similar to Part IV. After 3 
months of rehabilitation routine, all participants began 
sports activity (limited training loads – 45-60 min per day). 
Also, all athletes began to use the physical rehabilitation 
procedures, similar to Part III (25-30 min per every day). 
The overall duration of these rehabilitation courses was 
another 12 weeks for all participants. 

2.4. Research Tools 

Simple and robust research tools: magnetic resonance 
tomographies (MRI), Visual Analog Scale (VAS), Russian 
Oswestry Disability Index (RODI), and personal athletes' 
diaries were used in this investigation. 

Physicians state that MRI is slightly better for herniated 
disc demonstration than CT and myelography [32]. A total 
of five MRI procedures during the study (before surgical 

intervention and 3, 6, 9 and 12 months after surgical 
treatment of LDH.) were performed for all participants. 

The visual analog scale (VAS) is a validated, subjective 
measure for acute and chronic pain, first used by Hayes, & 
Patterson, in 1921 [33]. Scores are recorded by making a 
handwritten mark on a 10-cm line that represents a 
continuum between “no pain” and “worst pain”. Delgado, 
et al. [34] indicated that these scores can be used to track 
pain progression for patient population or to compare pain 
between patients with similar conditions. All participants 
recorded self-reported measures of pain symptoms with a 
single handwritten mark placed at one point along the 
length of a 10-cm line. Measurements from the left end of 
the scale to the patients' marks are recorded in centimeters 
and are interpreted as their pain. Five measurements during 
the study (before surgical intervention and 3, 6, 9 and 12 
months after surgical treatment of LDH.) were performed 
for all participants. 

The Oswestry Disability Index (ODI) questionnaire was 
created by Fairbank, et al. in 1980 [35] and used to 
evaluate the outcomes of different procedures and 
interventions, to broad patient populations. Mehra, et al. 
[36] indicated that the ODI questionnaire is a 
self-administered questionnaire divided into 10 sections 
designed to assess limitations of various motor activities of 
daily living. Each section is scored on a 0–5 scale (where 5 
scores representing the greatest disability of patients) in 
this questionnaire. The ODI is calculated by dividing the 
summed score by the total possible score, which is then 
multiplied by 100 and expressed as a percentage. 
Approximately, the ODI questionnaire takes 3.5–5 min to 
complete. The ODI questionnaire has been translated into 
several languages, including Russian. Yu, et al. [37] stated 
that The Russian Oswestry Disability Index (RODI) 
questionnaire is valid and reliable for use among the 
Russian-speaking population. In total, five RODI 
questionnaires during the study (before surgical 
intervention and 3, 6, 9 and 12 months after surgical 
treatment of LDH) were performed for all participants. 

Personal training diary is a notebook (or a digital version 
of it) where professional athletes record their daily training 
progress, nutrition and lifestyle. All athletes regularly 
recorded in a diary the total time and intensity of the daily 
training load during the period of investigation. 

2.5. Statistical Analysis 

The overall findings of this investigation were analyzed 
using SPSS Statistics for Windows 17.0 (Chicago: SPSS 
Inc.). All data are presented as mean ± standard deviations 
(Mean ± SD). The distribution of each variable was 
examined using the Kolmogorov-Smirnov normality test. 
Homoscedasticity of variance was verified with the 
Levene's test. To determine possible differences in the 
characteristics on pain syndromes (VAS rates and RODI 
rates) and total training load amount between the groups, 
unpaired t-tests for independent means were performed. 
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Also, Cohen's d effect size (ES) was calculated and 
classified as trivial – < 0.20; small – 0.20-0.59; moderate 
– 0.60-1.19; large – >1.20; very large – > 2.00, using 
Hopkins' spreadsheets [38]. The level of significance was 
set at p ≤ 0.05 for this investigation. 

3. Results 
There were no significant differences in VAS and 

RODI indicators for two athletes' groups before surgical 
intervention. The subjects (group-1) demonstrated means: 
VAS – 7.44±2.27; RODI – 65.71±5.33. The study 
subjects (group-2) demonstrated means: VAS – 7.61±2.18; 
RODI – 67.08±5.22. Also, there were no significant 
differences in these indicators of pain between groups in 3 
months after operative treatment. There were significant 
differences in VAS and RODI rates between groups in 6, 
9 and 12 months after surgery intervention. The 
participants (group-2) demonstrated a significant (p≤0.05) 
lower indicators in VAS rates and RODI rates during 6-12 
months after surgical treatment. 

There were no significant differences in personal 
training diaries (total training load) between participants 
in 3 and 6 months after surgical treatment of LDH. All 
athletes had a training load amount about 60-85 min per 
day (including course of rehabilitation – 25-30 min per 

day). There were significant differences in personal 
training diaries (total training load) between participants 
in 9 and 12 months after surgical treatment. The athletes 
(group-2) demonstrated a reliable (p ≤  0.05) higher 
training load amount in this period. It was found that 
athletes (group-2) had approximately 20 min more daily 
training load amount than athletes (group-1) in 12 months 
after surgical treatment of LDH. 

It was found that there were small ES magnitudes in 
means VAS (ES – 0.48) and RODI (ES – 0.58) between 
groups in 6 months after surgery. Also, small ES 
magnitudes in total training load between groups (ES – 
0.20-0.59) were founded in 12 months after surgery. 
There was moderate (ES – 0.60-1.19) magnitudes in 
means VAS and RODI indicators between groups in 9-12 
months after surgery intervention. There were trivial (ES 
< 0.20) magnitudes between groups in other means 
indicators. MRI of all athletes not showed new problems 
with LDHs in full study period. However, significant 
increase in symptoms of pain (VAS and RODI indicators) 
in athletes (group-1) in 6-12 months after operative 
treatment of LDH and return to sport, may conclusion of 
new specific problems with the bones, soft tissues, nerves 
and disks (various disc diseases). 

The overall information about participants' symptoms 
of pain and total training load is outlined in Table 1. 

Table 1.  The overall findings in athletes' symptoms of pain and total training load amount in investigation 

Period Group 1 (n=23) Group 2 (n=23) p ≤ ES 

Visual Analog Scale (VAS) 

Before surgery 7.44±2.27 7.61±2.18 0.83458 0.03 

AS - 3-months 3.76±0.19 3.69±0.22 0.24735 0.15 

AS - 6-months 4.27±1.03 3.05±1.16 0.00219* 0.48 

AS - 9-months 4.81±1.55 2.47±1.08 0.00013* 0.65 

AS - 12-months 5.02±1.26 2.05±0.64 0.00007* 0.83 

Russian Oswestry Disability Index (RODI) 

Before surgery 65.71±5.33 67.08±5.22 0.46932 0.12 

AS - 3-months 16.32±6.28 16.27±5.36 0.87681 0.01 

AS - 6-months 19.40±6.31 11.02±5.44 0.00026* 0.58 

AS - 9-months 25.76±8.44 8.65±4.18 0.00003* 0.79 

AS - 12-months 27.55±7.69 8.01±5.23 0.00001* 0.83 

Total training load (min) 

AS - 3-months 72.84±12.35 75.18±10.56 0.75367  0.10 

AS - 6-months 132.37±27.49 134.52±25.61 0.62573  0.08 

AS - 9-months 236.29±33.41 247.43±38.15 0.03839*  0.15 

AS - 12-months 255.06±34.12 276.32±41.47 0.00526*  0.27 

Note: * – p ≤ 0.05 – (significance level); ES – effect size; AS – period after surgical treatment. 
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4. Discussion 
Scientists & sport physicians reported that effective 

treatment of LDH and successful return to sports in elite 
athletes is a debated actual topic that lacks consensus in 
the scientific literature [39]. Also, investigators reported 
that state of the evidence suggests that there are deficits in 
identifying the optimal prevention and rehabilitation 
prescription components for the variety of LBP-inducing 
injuries in athletic population [6]. This study investigated 
the effects of various rehabilitations on recovery process 
and return to sport in elite male athletes who have surgical 
treatment of LDH. The authors suggested that a specific 
electroneuromyostimulation program and restriction of 
motor activity during this course of 
electroneuromyostimulation will have a more positive 
impact on symptoms of LBP and success in returning to 
sport for professional male athletes. The authors 
investigated that elite male athletes, who applied 
electroneuromyostimulation and limited physical activity 
during 2 months after surgical intervention, demonstrated 
a reliable (p ≤ 0.05) lower indicators in symptoms of 
LBP (VAS rates and RODI rates) in 6-12 months after 
surgical treatment and higher training load amount in 9-12 
months after operative treatment, compared to athletes, 
who only performed motor exercise sets during 3 months 
after surgery intervention. These findings corroborate the 
hypothesis that a certain rehabilitation course (in this case 
an electroneuromyostimulation and restriction of physical 
activity for athletes, who have operative treatment of LDH) 
would confer greater positive effects in reducing 
symptoms of pain and return to sport successfully. We can 
assume that excessive functional load on the lower back 
muscles in athletes (group-1) who used motor exercises 
since the 5th day after surgery intervention, lead to a 
failure of adaptation systems, which contributes to 
increase in symptoms of pain over time. In this case, this 
investigation supplemented the actual scientific 
knowledge on the effective rehabilitations and successful 
return to sport for elite athletes who have surgical 
treatment of LDH. 

Successful return to sport after sustaining of the LDH 
requires resolution of symptoms, full range of motion of 
the lumbar spine, and the ability to perform 
sports-specific movements without back pain. 
Investigators state that both surgical treatment [15,17] and 
non-surgical treatment for LDH in professional athletes 
have a comparably high recovery and return to sport rate 
[11,40]. Iwamoto, et al. [41] stated that athletes, who were 
conservatively treated, returned to play at an average of 
4.8 months (range 1-12 months) after the start of 
treatment and were able to sustain the sport activities for 
at least 6 months. Also, these investigators reported that 
the outcome of the conservative treatment was not 
influenced by the intensity of the sporting activity. Ball, et 
al. [4] reported that professional athletes who undergo 

lumbar fusion may require up to 12 months of 
rehabilitation prior to returning to sport. The successful 
recovery process and ultimately return-to-sport by elite 
athletes largely depends on the type of treatment as well 
as the athlete's progression back to pre-injury level of 
sport activity. Nair, et al. [9] stated that 75% to 100% of 
professional athletes were able to return to elite 
competition after operative treatment. In all cases of 
rehabilitation, the full recovery period after lumbar 
discectomy ranged from 2 to 8 months. Other reviews 
indicated that most of patients returned to active sport at 
an average period of 5 months following surgical 
treatment [20]. This study demonstrated that the complete 
recovery period of elite athletes who have surgical 
treatment of LDH lasts at least 6 months (3 months of 
certain rehabilitation course and 3 months of limited 
training + special physical exercises). The athletes 
(group-2), who applied this course of rehabilitation, 
demonstrated significant (p ≤ 0.05) longer daily training 
load amount in 9-12 months and less LBP values (VAS 
and RODI indicators) in 6-12 months after operative 
treatment. 

Sports physicians reported that treatment of LDH in 
elite athletes has a good prognosis. Hsu, & Jenkins, [42] 
stated that professional athletes successfully returned to 
sport 82% of the time, after the diagnosis of an LDH. 
However, survivorship analysis demonstrated that only  
62% of athletes to active in sport two years after diagnosis. 
[40]. This study demonstrated that most of elite athletes 
(group-1), who applied only daily physical exercise sets 
during 3 months after surgical intervention, demonstrated 
higher rates of pain (VAS and RODI indicators) after the 
course of rehabilitation and return to sport training (in 6–
12 months after surgical treatment of LDH). The negative 
dynamics of an increase in LBP symptoms and a decrease 
in the total training load amount a high risk of leaving the 
sport for most of these athletes. Li, & Hresko, [43] stated 
that professional athletes who undergo direct pars repair 
for spondylolysis may be able to return to sports, but their 
participation level may vary. This study demonstrated that 
elite male athletes (group-2), who applied certain course 
of rehabilitation (electroneuromyostimulation sessions + 
and limited physical activity) demonstrated lower rates of 
pain (VAS and RODI indicators) and a higher daily 
training load amount in 6-9 months after surgical 
treatment of LDH. 

Gashi, & Azemi, [31] presented knowledge on the 
benefits of physiotherapy sessions of reducing the LBP 
intensity in patients after 10 treatment sessions (each 
session included electrical nerve stimulation – 15-20 min, 
hot packs – 15 min and transverse massage – 15-20 min). 
Russian investigators reported that the expediency of 
course of electroneuromyostimulation in professional 
athletes with a herniated intervertebral disc (L4-L5-S1) in 
early postoperative period [13]. In this study 
electroneuromyostimulation therapy procedures for about 
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3 months were performed. There is a positive effect of 
electroneuromyostimulation therapy in lower pain values 
(VAS rates and RODI rates) in subjects (group-2) during 
the full recovery period (3-6 months after surgery 
intervention) and return to sport (6-12 months after 
surgical treatment). Current tissues of knowledge present 
of positive effects of hyprogressive exercise program and 
special myofascial techniques for athletes who practicing 
different strength sports and have LBP [44]. In our case, 
specific physical rehabilitation (in addition to 
electroneuromyostimulation therapy program) for athletes 
who return to sport after surgical treatment of LDH was 
applied. A strong positive effect of this course for athletes 
(group-2), that was highlighted by a reduction of pain, 
was detected in our investigation. 

Any findings presented in this study have some 
important limitations. Limitations to this study include the 
small sample size of participants and some other 
limitations, including the chronological age of athletes 
and their total experience in professional sport (sport 
career) at diagnosis of an LDH. The authors consider that 
above factors could have interfered with their perceived 
exertion and recovery measures after surgical intervention. 
Also, different physical demands imposed by each 
individual professional sport could have interfered to 
exact assessment of the total training load amount for 
athletes, who practiced different types of sport. It's known 
that prior game experience and chronological age at 
diagnosis demonstrated a strong effect on sport 
performance-based outcome after LDH. Burgmeier, & 
Hsu, [45] noted that game experience before injury to be a 
positive predictor of career length after treatment. 
However, despite the limitations, this investigation 
supplements scientific information on the effective 
rehabilitation modalities of elite athletes, who have 
surgical treatment of LDH. There is a strong positive 
effect of electroneuromyostimulation therapy and 
restriction of physical exercises at the beginning of the 
rehabilitation period on main symptoms of pain and 
training load amount for athletes, who return to sports. 

5. Conclusions 
LBP is a common problem in professional athletes. For 

their part, intervertebral disc herniations are a common 
cause of back pain in elite athletes. Sports physicians 
pointed out the need for reliable scientific studies of 
operative treatments and rehabilitation procedures for elite 
athletes with LDH. It's known that strict adherence to a 
rehabilitation routine may expedite an athlete's return to 
sporting activity. This scientific work demonstrated a 
strong positive effect of specific rehabilitation course 
(electroneuromyostimulation procedures and limit of 
motor activity during 2 months after operative treatment) 
for elite male athletes, who returned to sporting activity 

after surgical treatment of LDH. 
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