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Study Design: Randomized controlled trial.
Purpose: We compared the disability and functional outcome after conservative treatment with prolonged physiotherapy versus early 
surgical intervention in patients with lumbar disk herniation.
Overview of Literature: Lumbar disk herniation is one of the most common causes of job-related disability in individuals less than 
45 years old. Conservative treatment is the initial pathway for the majority of patients but the duration of conservative treatment 
remains debatable and the adverse effects of prolonged conservative treatment are still unclear. Prolonged duration of symptoms be-
fore surgical intervention is associated with worse outcomes than a short period of symptoms. 
Methods: From June 2011 to July 2013, 60 patients with lumbar disk herniation at our institute were randomized into two groups. Group 
I was treated with prolonged physiotherapy and rehabilitation for 6 months, while group II was treated with early surgical discectomy. Os-
westry disability index was used to assess disability, while the Prolo economic outcome rating scale was used to assess the work status.
Results: Most patients were males between 21 and 45 years old (mean age, 35.88±7.15). There was significant improvement in the 
disability and work status in both groups without statistically significant differences in the disability score at the second or third assess-
ment. However, the Prolo scale became significantly better in group I than in group II patients during the second and third assessments.
Conclusions: A prolonged physiotherapy and rehabilitation program is a beneficial and successful treatment in patients with re-
cently diagnosed lumbar disk herniation. 
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Introduction

Intervertebral disk degeneration is considered the most 

common cause of low back pain and job-related disability 
in individuals less than 45 years old [1,2]. It is an aging 
process [3] with multiple hereditary, genetic, environmen-
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tal, and socioeconomic factors contributing to poor disk 
health, with subsequent degeneration and herniation [4,5]. 
There is a wide variety of symptoms and signs related to 
lumbar disk herniation, but the main clinical manifesta-
tions are back pain and radicular symptoms in the form 
of sciatic pain, sensory loss, or even motor weakness, and 
rarely autonomic manifestations [2,6,7].

Conservative treatment usually is the initial pathway 
for the majority of cases of lumbar disk herniation with 
a favorable outcome [1], while early surgery is limited to 
certain conditions, such as progressive neurologic deficit 
or if the patient presented with cauda equina [1,8]. Phys-
iotherapy and spinal manipulation during the acute stage 
of lumbar disk herniation did not show strong evidence to 
support its use in the acute stage and controversy over its 
use remains [9]. The duration of conservative treatment 
for lumbar disk herniation remains debatable and the 
adverse effects of prolonged conservative treatment still 
are unclear [8,10,11]. In addition, prolonged symptoms of 
lumbar disk herniation are associated with worse surgical 
outcomes than is a short period of symptoms before sur-
gical intervention [7].

Despite multiple studies in the medical literature com-
paring surgical and conservative treatment, there are 

limited evidence-based conclusions regarding the optimal 
treatment for lumbar disk herniation [11-15]. Multiple 
prognostic factors exist, involving not only the radiologic 
findings but also the time of intervention, age, sex, smok-
ing, obesity, and socioeconomic factors, that can affect the 
outcome of management [7,10,16,17]. 

The aim of this study was to compare the outcome of 
conservative treatment and prolonged physiotherapy 
versus early surgical intervention in patients with recent-
onset lumbar disk herniation.

Materials and Methods

Of all patients who presented to the Departments of 
Rheumatology and Neurosurgery at Zagazig University 
Hospitals between June 2011 and July 2013, 127 with re-
cent-onset low back pain and sciatica due to lumbar disk 
herniation, whose diagnosis was confirmed by magnetic 
resonance imaging (MRI) and who fulfilled the inclusion 
and exclusion criteria of this study, were asked to be in-
cluded in the study (Fig. 1). All patients between 18 and 
45 years of age with single- or double-level disk hernia-
tion and symptoms less than 3 months in duration were 
included. Patients with a history of lumbar surgery, pro-

127 Patients presented by low back pain and sciatica and fulfill the 
inclusion and exclusion criteria have been treated conservatively 

by medical treatment and physiotherapy for 4 weeks

Fig. 1. Enrollment and randomization of the patients. 
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gressive neurologic deficit, initial presentation with cauda 
equina, lumbar canal stenosis, spondylolisthesis, or sys-
temic diseases that interfered with the exercise protocol or 
increased the risk of surgical complication were excluded. 

All patients were treated initially by conservative mea-
sures for 4 weeks in the form of activity modification; soft 
tissue massage; electrotherapy; static exercises for abdom-
inal muscles, back muscles, and hip extensors; stretch-
ing exercises to the hamstring as well as range of motion 
(ROM) exercises; and medical treatment using muscle 
relaxants, analgesics, antiinflamatory medication, prega-
balin, and vitamen B complex. After 4 weeks, 99 patients 
did not show satisfactory improvement. The 60 patients 
who agreed to be involved in the study provided consent, 
and were randomized into two groups except for four who 
were lost during follow-up (Fig. 1). Group I consisted of 
29 patients with lumbar disk herniation treated medically 
and by a prolonged physiotherapy program for 6 months. 
Group II consisted of 27 patients with lumbar disk her-
niation treated by early discectomy after the failure of 4 
weeks of conservative treatment. 

The patient disability, functional status, and ability to 
work were assessed at the beginning of the study, and after 
3 and 6 months. The Oswestry disability index (ODI) [18] 
was used for disability assessment, while the work status 
was evaluated using the Prolo economic outcome rating 
scale [19].

The data were computerized and analyzed statisti-
cally using SPSS ver. 11 (SPSS Inc., Chicago, IL, USA). 
Quantitative data were represented as range, arithmetic 
means, and standard deviations (±SD) and a paired t test 
was used for comparison of the means between the two 
groups. Correlation was carried out to compare different 
parameters, while qualitative data were represented as fre-

quencies and percentages. The chi-square and McNemar 
tests were performed to calculate significant differences 
between the qualitative data in both groups whenever 
possible. Otherwise, Fisher exact test was conducted when 
the expected cell was <5. The result was considered statis-
tically significant when the significant probability was less 
than 5% (p<0.05).

Results

A total of 56 patients with recent-onset symptomatic lum-
bar disk herniation completed the follow-up. Patients’ age 
ranged between 21 and 45 years (mean age, 35.88±7.15 
years).There were 45 (80.4%) male and 11 female (19.6%) 
patients. The duration of the complaint was 65±25 days in 
group I and 70±20 days in group II (Table 1).

All patients presented with low back pain and/or sci-
atica. The duration of symptoms was not more than 3 
months and the diagnosis was confirmed by MRI. All pa-
tients were treated initially by conservative measures for 
4 weeks, including activity modification; soft tissue mas-
sage; electrotherapy; static exercises for abdominal mus-
cles, back muscles, and hip extensors; stretching exercises 
to the hamstring; as well as ROM exercises and medical 
treatment.

The observed risk factors were obesity, smoking, and 
heavy work, while diabetes was detected in only 8 patients 
(14.2%). There was no significant difference between the 
groups regarding age, sex, body weight, smoking, diabe-
tes, and nature of work (p=0.13, p=0.84, p=0.89, p=0.37, 
p=0.91, and p=0.51, respectively) (Table 1).

In the present study, 44 herniated disks were diagnosed 
in group I and 39 in group II, but there was no significant 
difference between both groups regarding the number, 

Table 1. Patients criteria

Patients criteria     Group I (n=29)  Group II (n=27) p-value

Duration of the symptoms        65±25        70±20 0.56

Age (yr) 34.48±7 37.37±7 0.13

Male/female      23 (79.3)/6 (20.7)      22 (81.5)/5 (18.5) 0.84

Risk factors

   Body mass index      28.4±3.6      28.2±5.9 0.89

   Smoking index         138±49.4         144±50.6  0.37

   Diabetic patients         4 (13.8)         4 (14.8) 0.91

   Heavy workers       14 (48.3)       14 (51.6) 0.51

Values are presented as mean±standard deviation or number (%).
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level, or grade of herniated disks (Table 2).
Most patients in both groups showed progressive im-

provement during the study. At first assessment, the mean 
ODI was 60.66±9.7 in group I and 62.2±15.8 in group II. 
After 3 months, the ODI scores were 30.62±17.54 and 
37.48±18.05, respectively. After 6 months at the end of 
the study, the ODI scores were 29.1±15.4 and 32.9±15.5, 

respectively (Tables 3, 4).
During the first assessment, the mean Prolo scale score 

was 2.13±0.7 and 2.03±0.9 in groups I and II, respec-
tively. The Prolo scale scores were 3.93±0.7 and 3.1±1.1, 
respectively, after 3 months, and 4.4±0.3 and 3.9±0.4, re-
spectively, after 6 months (Tables 3, 5). At the endpoint of 
the study, 62% of the patients in group I returned to their 

Table 2. Radiological findings

Radiological findings Group I (n=29) Group II (n=27) p-value

No. of hernited discs 44 39 0.28

   L3–4 4 (9.1) 2 (5.1) 0.44

   L4–5 17 (38.6) 19 (48.7) 0.19

   L5–S1 23 (52.3) 18 (46.2) 0.17

   Single level 14 (48.4) 15 (52.6) 0.14

   Double level 15 (51.6) 12 (44.8) 0.09

Grade of herniation

   Disc protrusion 29 (65.9) 24 (61.5) 0.35

   Disc extrusion 13 (29.5) 11 (28.2) 0.45

   Disc sequestration 2 (4.6)   4 (10.3) 0.14

Values are presented as number (%).

Table 3. Disability and functional status 

Disability Group I (n=29) Group II (n=27) p-value

Oswestry disability index 60.66±9.7   62.2±15.8 0.09

   Moderate disability    3 (10.3)    1 (3.7) 0.17

   Sever disability  17 (58.6)    16 (59.3) 0.19

   Crippled 9 (31) 10 (37) 0.09

Prolo scale   2.13±0.7 2.03±0.9 0.69

Values are presented as mean±standard deviation or number (%).

Table 4. Oswestry disability index in both groups during first, second and third assessment

Oswestry disability score Group I (n=29) Group II (n=27) p-value

First assessment 60.66±9.7 62.2±15.8 0.09

Second assessment     30.62±17.54 37.48±18.05 0.06

Third assessment     29.1±15.4 32.9±15.5 0.3

Values are presented as mean±standard deviation.

Table 5. Prolo economic outcome rating scale of both groups at first, second and third assessments

Outcome Group I (n=29) Group II (n=27) p-value

First assessment 2.13±0.7 2.03±0.9 0.69

Second assessment 3.93±0.7a)   3.1±1.1 0.03

Third assessment   4.4±0.3a)   3.9±0.4 0.05

Values are presented as mean±standard deviation.
a)Statistically significant difference.
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initial job compared to only 41% in group II (Fig. 2).

Discussion

Despite conservative treatment for lumbar disk hernia-
tion, the initial pathway for treatment and early surgery 
is limited due to the progressive neurologic deficit or 
cauda equina [1,8]. In addition, prolonged duration of 
symptomatic lumbar disk herniation is usually associated 
with worse outcomes than is a short period of symptoms 
before surgical intervention [7]. Multiple studies [9,11-
15,20-22] in the medical literature have compared surgical 
and conservative treatment of patients with lumbar disk 
herniation, but there are limited evidence-based conclu-
sions regarding optimal treatment, duration of conserva-
tive treatment, and the benefits of early physiotherapy. 
The contradictions between studies in the outcome after 
management of lumbar disk herniation can be attributed 
to the multiplicity of prognostic factors and different out-
come measures.

We believe that functional ability and returning to work 
are important indicators for the success of management. 
Therefore, in the current study, we compared the func-
tional disability outcome and ability to work in patients 
who were diagnosed recently with symptomatic lumbar 
disk herniation.

The degree of success after certain treatments may be 
influenced by patient selection, different outcomes vari-
ables, follow-up time, and magnitude and duration of me-
chanical compression of the disk fragment on the nerve 
roots, in addition to the presence of risk factors that may 

have an adverse effect [12-15,22]. Epidemiologic factors, 
radiologic and clinical findings, in addition to socioeco-
nomic factors, may affect not only the symptoms and 
signs but the outcomes of management [7,12,16,17,20,21]. 
These factors were not evaluated in this study as there was 
no statistically significant difference between patients in 
both groups regarding all of them.

In this study, evaluation of the disability score (ODI) [18] 
after 3 and 6 months showed significant improvement in 
both groups during the second or third assessment versus 
the first assessment. However, when we compared the third 
versus the second assessments, there was no statistically 
significant difference. Evaluation of the work status us-
ing the Prolo outcome economic rating scale [19] showed 
statistically significant improvement in both groups when 
the second or third assessment was compared to the first 
assessment. However, the mean Prolo scale score was sig-
nificantly better in group I than in group II patients dur-
ing the second (p=0.03) and third (p=0.05) assessments.

Although improvement of patients with lumbar disk 
herniation after surgical or conservative treatment has 
been reported in multiple previous studies [11-14,20,21], 
there were different degrees of improvement and contra-
dictions between the superiority of surgical intervention 
and conservative treatment.

The results of the current study are quite similar to 
those of Atlas et al. [12], who found that the disability is 
similar in patients with lumbar disk herniation after treat-
ment at 4, 5, and 10 years of follow-up regardless of the 
treatment. However, they found a relative advantage of 
operative treatment regarding leg pain and patient satis-
faction. This relative advantage of surgery over conserva-
tive treatment usually decreased with time and a narrow-
ing of the difference occurred during the first 2 to 4 years. 
They also found no difference between the patients who 
were treated conservatively or surgically in the ability to 
work (19% of surgically treated patients and 17% of non-
surgically treated patients were receiving compensation 
at the beginning of the study, while at 10 years, 5% of the 
patients were receiving compensation regardless of the 
treatment).

Older studies have reported better results with surgical 
treatment than with conservative treatment. Moderate im-
provement was detected in only 38% of patients random-
ized to conservative treatment and 20% of them required 
subsequent laminectomy [21]. Other studies reported 
that patients with lumbar disk prolapse who were treated 
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Fig. 2. Prolo economic outcome rating scale.
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surgically had better physical function and work ability 
than those who were treated conservatively after 3 months 
[13,14]; however, this difference was decreasing at 2 years 
of follow-up [15]. Hahne et al. [20] also reported results 
different from those of our current study, as conservative 
treatment was less effective than surgical treatment at 
short-term follow-up and was of no significant difference 
at long-term follow-up. 

The disability of patients in the current study is in 
contrast with the findings in the Spine Patient Outcomes 
Research Trial (SPORT) [13,14] at 3 months of follow-
up, since despite the presence of significant improvement 
in surgical and nonsurgical treatment, those patients who 
selected surgical treatment had better functional recovery 
than those who selected nonsurgical treatment. The mean 
change in the ODI was 37.6 in the surgical group and 
24.2 in the nonsurgical group [13,14], but patients in both 
arms of the SPORT [13-15], which compared surgical ver-
sus nonsurgical treatment for patients with lumbar disk 
herniation, improved substantially over the first 2 years. 
The superiority of surgical intervention was not statisti-
cally significant except for sciatica severity and self-rated 
improvement [15]. The superiority of the surgical over 
nonsurgical treatments in the SPORT [13-15] was poten-
tially confounding and should be interpreted cautiously 
due to the nonadherence of the patients to the assigned 
treatment [15], as it was found that patients who crossed 
over to surgery had lower incomes, worse symptoms, and 
more disability, and usually were exaggerating their symp-
toms to be worse during follow-up than at enrollment, 
while patients who crossed over to receive conservative 
treatment were older, had higher incomes and tolerable 
symptoms with better function and less disability [13,14].

We believe that the difference in the work ability out-
come between patients in the current study and other 
studies may be due to different polices of retirement and 
work compensation between developing and developed 
countries. It also may be due to the nature or work of our 
patients, as most of them were heavy workers 

Conclusions

A prolonged physiotherapy and rehabilitation program is 
a beneficial modality in patients with recently diagnosed 
lumbar disk herniation. Such a program may improve 
the functional capacity and facilitate return to work more 
than early surgical intervention.
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