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Abstract
Background To evaluate the effect of lumbar microdiscectomy (LM) in pain, disability and quality of life in a 5-year period 
and to identify potential demographic and clinical risk factors.
Methods One hundred patients who underwent LM by the same surgeon participated in this prospective study. Clinical 
assessment was made with validated questionnaires preoperatively and up to 5 years postoperatively. Subsequently, associa-
tions between clinical outcomes and demographic data were recorded.
Results In every assessment questionnaire, there was a significant improvement in the first postoperative month, which 
lasted up to 1 year post-discectomy. After that, improvement was statistically significant (p < 0.05) but without clinical 
importance. Women reported more pain preoperatively and 1 month after surgery. Urban residents also presented more 
pain preoperatively. Older patients had more pain, disability and worse quality of life 1–5 years postoperatively. Similarly, 
patients with lower education presented the worst scores in every questionnaire at the same time. Smokers reported less 
pain 1.5–4 postoperative years. Higher alcohol consumption and obesity were associated with lower levels of preoperative 
pain. However, obese patients had worse SF-36 and ODI scores after the 6th postoperative month. Patients with heavy jobs 
presented the worst preoperative ODI scores.
Conclusion Significant clinical improvement was recorded from the first postoperative month to the first postoperative year; 
stabilization was noticed later on. Feminine gender, urban residency, older age, low level of education, obesity and heavy 
physical occupation were negative prognostic factors. Oddly smoking and alcohol were correlated with less pain.
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MRI  Magnetic resonance imaging
ODI  Oswestry Disability Index
RMDQ  Roland Morris Disability Questionnaire
SD  Standard deviation
SPORT  Spine Patient Outcomes Research Trial
SPSS  Statistical Package for Social Sciences
VAS  Visual analogue scale
WHO  World Health Organization

Introduction

Lumbar disc herniation (LDH) is a common spinal disorder 
with an estimated 1-year incidence of 0.1–0.5% [1]. It has 
a lifetime incidence of approximately 1–2% and is the most 
commonly operated spinal diagnosis [2]. Microdiscectomy 
is generally considered a common procedure for removing 
the herniated portion of a disc that is pressing on a nerve, as 
it has a long history and many spine surgeons have extensive 
expertise in this approach. Satisfactory results after lum-
bar discectomy have been reported in about 60–80% of the 
patients [3]. In this study, the effect of LM in pain, disability 
and quality of life was recorded for 5 years after surgery and 
associations between clinical parameters and demographic 
data were assessed.

Materials and methods

This prospective study was conducted from January 2005 
to June 2017 and approved by the University of Ioannina 
Medical School ethics committee, and each patient’s writ-
ten informed consent was obtained. It is a continuation of 
a study that recorded magnetic resonance imaging (MRI) 
changes in lumbar spine 5 years after microdiscectomy. One 
hundred patients who underwent LM for an MRI-verified 
single-level LDH between January 2005 and June 2012 were 
initially enrolled. All participants had medical indication for 
surgical treatment, since the majority of them were sympto-
matic with chronic pain or required emergency surgery due 
to neurological symptoms.

Ninety-one patients with a mean age of 45.26 
(SD ± 12.33) at the time of surgery participated in the 
study. The majority of patients (52 patients, 57.1%) were 
females. They were mainly urban residents (49 patients, 
53.8%). Twenty-nine patients (31.9%) were rural, and 
13 (14.3%) were semi-rural residents. Most participants 
(n = 51, 56%) received secondary education, 23 (25.3%) 
received primary education, and 17 patients (18.7%) had 
a university degree. Preoperatively, 43 patients (47.3%) 
were overweight (BMI = 25.00–29.99) according to World 
Health Organization body mass index (BMI) classification, 
36 (39.6%) patients’ BMI was within the normal range 

(18.50–24.99), and 12 patients (13.2%) were classified as 
obese class I (BMI = 30.00–34.99). Thirty-five patients 
(38.5%) had a heavy physical job before the operation, 30 
(33.0%) classified as having moderate work intensity, 16 
patients (17.5%) had a sedentary work, 5 patients (5.5%) 
had a job with minimal physical activity, and 5 patients 
were not working preoperatively.

Lumbar microdiscectomy was performed in all patients 
by the same experienced orthopaedic spine surgeon using 
identical surgical protocol. Patients had needles as a pre-
operative marker of localization [4]; the appropriate level 
was confirmed by intraoperative X-ray. The technique used 
was limited discectomy, and it included the removal of the 
LDH through a limited surgical approach while permit-
ting adequate nerve root decompression. A small incision 
(less than 2.5 cm) was made in the skin. Muscles then 
were gradually retracted from the lamina to gain access 
to the interlaminar space, and the yellow ligament was 
removed; meticulous attention was paid to minimize the 
disruption of epidural soft tissues. Only the ruptured por-
tion of the disc was removed to decompress the spinal 
nerve root. Excessive disc removal and formal laminec-
tomy were avoided. All operations were performed under 
general anaesthesia.

Exclusion criteria included more than one operative lev-
els, lumbar spine trauma, history of lumbar spine reopera-
tion, spinal or other infections and primary or secondary 
spinal tumour. Nine out of 100 patients were lost during 
follow-up; consequently, 91 patients (91%) with complete 
data considered eligible.

All perioperative data available, such as the duration of 
surgery, blood transfusion, postoperative infection, compli-
cations and the length of hospitalization, were collected. 
Demographic data, the duration of symptoms and the type 
of postoperative rehabilitation programme were recorded as 
well.

The visual analogue scale (VAS, a 0–10 numerical rat-
ing scale with 0 = no pain and 10 = worst possible pain), the 
Greek versions of Oswestry Disability Index (ODI Greek 
version 2.1a, used under licence from Mapi Research Trust), 
Roland Morris Disability Questionnaire (RMDQ) [5] and 
the SF-36 [Short Form 36 Health Survey. The Greek version 
of Optum™ SF-36v2® Health Survey and the Quality Met-
ric Health Outcomes(tm) Scoring Software 4.5, used under 
licence from Quality Metric Incorporated, part of Optum 
Insight] were used to assess pain, disability due to low back 
pain and quality of life preoperatively and at 1, 6, 12, 18, 24, 
36, 48 and 60 months postoperatively. Each questionnaire’s 
score changes during the 5-year follow-up were recorded 
and assessed. Statistical analyses were performed using the 
tests (t test, sign test, Wilcoxon signed-rank test, McNe-
mar–Bowker test, Bonferroni method, logistic regression 
analysis) of Statistical Package for Social Sciences (SPSS 
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20.0, Chicago, IL, USA). p values < 0.05 were considered 
statistically significant; all p values were two-tailed.

Results

Forty-six out of 91 patients participating in the study 
(50.5%) were smokers, with a mean time of 26.56 pack-years 
of tobacco exposure before surgery. Sixty-eight patients 
(74.7%) reported no alcohol use preoperatively, according 
to the Alcohol Use Disorders Identification Test of World 
Health Organization (AUDIT, WHO). The mean alcohol 
consumption of the remaining 23 patients was 12.6 alco-
holic beverages per week. Forty-four patients (48.4%) were 
operated for L4–L5 LDH, 43 patients (47.2%) for L5–S1, 2 
patients (2.2%) for L2–L3, and 2 patients for L3–L4 LDH.

Preoperatively, the average VAS score was 9.27 
(SD ± 1.15), the average ODI score was 84.86 (SD ± 13.57), 
the RMDQ average score was 19.93 (SD ± 3.44), and the 
SF-36 score was 26.34 (SD ± 2.11) for physical health and 
21.82 (SD ± 7.02) for mental health. One month postop-
eratively the average scores in all questionnaires showed 
a significant clinical improvement. The VAS score was 
2.26 (SD ± 2.47), ODI score was 51.17 (SD ± 18.98), 
RMDQ was 11.48 (SD ± 4.49), and the SF-36 score was 
36.96 (SD ± 6.50) for physical and 40.87 (SD ± 5.55) for 
mental health. Improvement continued at 6 months (aver-
age scores for VAS = 0.97 ± 1.55, ODI = 18.11 ± 14.55, 
RMDQ = 2.92 ± 3.53, SF-36 = 50.66 ± 7.71 for physical and 
51.24 ± 5.15 for mental health) and at 12 months post-LM 
(average scores for VAS = 0.74 ± 1.53, ODI = 13.82 ± 13.36, 
RMDQ = 1.45 ± 2.33, SF-36 = 53.04 ± 6.86 for physical and 
51.47 ± 5.08 for mental health).

Eighteen, 24, 36 and 48 months after surgery, the aver-
age VAS score was 0.78 (SD ± 1.64), 0.92(SD ± 1.78), 
0.73(SD ± 1.69) and 0.79(SD ± 1.52), respectively, ODI 
score was 12.33 (SD ± 12.40), 12.15 (SD ± 13.50), 11.18 
(SD ± 12.86) and 12.00 (SD ± 13.05), respectively, and 
RMDQ score was 1.47 (SD ± 2.43), 1.78 (SD ± 3.14), 1.37 
(SD ± 2.41) and 1.26 (SD ± 2.37), respectively. The aver-
age score of SF-36 was 52.88 (SD ± 7.26) for physical and 
51.59 (SD ± 5.19) for mental health at 18 months, 52.62 
(SD ± 7.88) for physical and 51.66 (SD ± 5.46) for mental 
health at 24 months, 52.91(SD ± 7.73) for physical and 51.18 
(SD ± 5.86) for mental health at 36 months, 52.51(SD ± 7.76) 
for physical and 51.67 (SD ± 5.17) for mental health 
48 months postoperatively. At the end of the 5-year follow-
up period, the average VAS score was 0.81(SD ± 1.62), ODI 
score was 10.98 (SD ± 12.80), RMDQ was 1.13(SD ± 2.13), 
and the SF-36 score was 52.95(SD ± 7.48) for physical and 
52.10 (SD ± 5.27) for mental health (Figs. 1, 2).  

The mean operating time was 50 min, and the aver-
age duration of postoperative hospitalization was 3.4 days 

(SD ± 1.99). No major perioperative complications were 
recorded. After the discharge from hospital, two patients 
(2.2%) developed superficial surgical wound infection, 
one of whom (1.1%) had a fever and wound drainage that 
required hospitalization for 7 days. Three patients (3.3%) 
were reoperated 1, 12, 24 months after the initial surgery due 
to a true LDH recurrence (1 in L4–L5 and 2 in L5–S1 level), 
and one patient (1.1%) was reoperated 24 months after the 
initial surgery in order to remove fibrotic tissue pressing the 
S1 nerve root.

Comparing the mean score of each questionnaire with the 
mean score of the same questionnaire at the next follow-up 
assessment, a statistically significant difference (p < 0.05) 
was recorded every time. However, apart from the statistical 
significance, the clinical significance of these differences 
should also be assessed, especially if we take into consid-
eration the mean scores of each questionnaire from the first 
postoperative year to the end of the 5-year follow-up period, 
as the VAS score is less than 1, ODI score ranges from 10.98 
to 13.82, SF-36 score for physical health is 52.51–53.04, 
SF-36 score for mental health ranges from 51.18 to 52.10, 
and Roland Morris score is 1.13–1.78. The clinical signifi-
cance of the differences between these values is not impor-
tant, although in the statistical analysis they appear to be 
significant.

SPSS logistic regression analyses were performed to eval-
uate possible associations between demographic and clinical 
data. Women reported more pain in VAS than men preop-
eratively (p = 0.011, mean rank = 51.29) and 1 month after 
surgery (p = 0.046, mean rank = 50.53). Men reported better 
physical health in SF-36 for physical health than women at 
36 (p = 0.014, mean rank = 53.83) and 48 months (p = 0.009, 
mean rank = 49.63) postoperatively. Urban residents pre-
sented more pain in VAS preoperatively than those living in 
rural (p = 0.042) and semi-rural (p = 0.031) areas. The older 
the patients were the more pain in VAS (p = 0.041–0.048), 
the higher disability in RMDQ (p = < 0.001–0.003) and 
the worse quality of life in SF-36 for physical health 
(p = 0.011–0.024) they reported 1–5 years postoperatively. 
Patients who received primary education had worse scores in 
VAS, ODI, RMDQ and SF-36 for physical health 1–5 years 
postoperatively than patients with secondary education 
(p = 0.003–0.049 for VAS, p < 0.001–0.023 for RMDQ, 
p = 0.023–0.047 for ODI, p < 0.001–0.019 for SF-36) 
and patients having a university degree (p = 0.001–0.009 
for VAS, p < 0.001–0.03 for RMDQ, p = 0.017–0.037 
for ODI, p < 0.001–0.022 for SF-36). Smokers reported 
less pain in VAS between 1.5 and 4th postoperative year 
(p = 0.008–0.04) than nonsmokers. Also drinking more alco-
hol was associated with lower levels of preoperative pain 
in VAS (p = 0.03). Obese patients (BMI > 30.00) presented 
less pain (VAS) preoperatively (p = 0.01) but worse quality 
of life (SF-36 for physical health) and ODI scores from the 
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6th postoperative month to the end of the follow-up period 
(p = 0.011–0.037 and 0.010–0.036, respectively). Finally, 
patients with a heavy physical job had the worst preopera-
tive ODI scores (p = 0.045).

No association (p > 0.05) was found between sex, resi-
dential area, age, level of education, smoking, alcohol use, 
BMI, type of occupation, LDH level, duration of preopera-
tive symptoms, postoperative physiotherapy or rehabilita-
tion programme and the scores of VAS, ODI, RMDQ and 
SF-36 in the remaining, not already mentioned, evaluation 
periods. Reoperation due to real disc recurrence or due to 
pressure from fibrotic tissue was not statistically related to 
any clinical or demographic variable tested in this study (p 
from > 0.001–0.041).

Discussion

Except for patients with cauda equina syndrome, which is 
considered an indication for urgent surgery, operation is 
generally indicated when there is a combination of defi-
nite disc herniation shown by imaging, a corresponding 

syndrome of sciatic pain, a corresponding neurological 
deficit and a failure to respond to 6 weeks of conservative 
therapy [6]. It has been suggested that better outcomes 
come with early surgical treatment [7].

Although lumbar discectomy results in improvement 
in bodily pain, physical function and disability in the vast 
majority of patients [8, 9], same-level recurrent LDH 
complicates outcome for many patients and often requires 
revision surgery [10, 11]. Progressive degeneration and 
loss of height of the operative disc space [11–15], as well 
as new disc herniation at a different disc levels, arach-
noiditis, foraminal stenosis and segmental instability [9, 
13, 14, 16–20], can occur after lumbar discectomy, poten-
tially contributing to long-term back and leg pain [9, 13, 
14, 20]. Fibrosis-related complications are also causes of 
failed back surgery syndrome, and efforts have been made 
to reduce their incidence and severity [21, 22]. The rate of 
repeat interventions following primary discectomy ranges 
from 4 to 18% [14, 20, 23, 24]. In this study, we evaluated 
the effects of lumbar microdiscectomy in pain, disability 
and quality of life for a period of 5 years postoperatively 

Fig. 1  Average scores of VAS, ODI, RMDQ (in the Y-axis). Baseline preoperatively and assessed at intervals (in the X-axis) during the 5-year 
follow-up period
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and we assessed the importance of various demographic 
predictors in the results.

In the Maine Lumbar Spine Study [25], 70% of patients 
treated surgically for LDH reported initially improvement in 
their predominant symptom (back or leg pain); however, the 
relative benefit of surgery decreased over time. In the Spine 
Patient Outcomes Research Trial (SPORT) [8] on the other 
hand, the treatment effect for surgery was seen as early as 
6 weeks, appeared to reach a maximum by 6 months and 
persisted over 8 years. In accordance with SPORT, signifi-
cant clinical improvement was recorded in our study from 
the first postoperative month to the first postoperative year, 
which persisted with little to no degradation of outcomes 
between 1 and 5 years (Figs. 1, 2).

In the SPORT [26], patients with college education or 
more did very well with operative or nonoperative treat-
ment and better than less-educated patients with nonopera-
tive treatment, and obese patients did not benefit as much 
as nonobese. These findings are consistent with ours. In our 
study, both higher educational level and lower BMI were 
related to better postoperative clinical results. According to 
the SPORT, patients who saw more benefit from the surgical 

intervention for LDH include those with an upper lumbar 
LDH (L2–L3, L3–L4), but this was not confirmed by our 
study.

Huang et al. [27] in their systematic review and meta-
analysis of the previous literature showed that BMI was 
significantly correlated with a higher incidence of recurrent 
LDH. On the other hand, Swartz and Trost [18], similarly 
to our study, found that the level of herniation, age, sex, 
smoking and symptom duration were not associated with 
recurrence. In our study, older patients and females pre-
sented worse clinical results, but smoking and alcohol use 
were paradoxically correlated with better scores in question-
naires at certain periods of follow-up time, although Akmal 
has demonstrated the toxicity of nicotine on bovine in vitro 
intervertebral disc cells [28].

With respect to occupational status, it is generally 
accepted that heavy physical labour leads to increased 
loading of lumbar disc, which may contribute to recurrent 
LDH [29]. We found that patients with a heavy physical 
job had worse ODI scores before surgery but they pre-
sented no postoperative differences compared to other 
patients. To our knowledge, regional assessment of the 

Fig. 2  Average scores of SF-36 for the physical and mental health (in the Y-axis). Baseline preoperatively and assessed at intervals (in the 
X-axis) during the 5-year follow-up period
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results after a lumbar discectomy has not been sufficiently 
presented in the literature. The only clinical effect of resi-
dential area we found was that urban residents presented 
more pain in VAS preoperatively than those living in rural 
and semi-rural areas. No postoperative differences were 
recorded.

The surgical treatment of sciatica with discectomy is 
not successful in a sizable percentage of patients, and 
its effectiveness is difficult to be measured, especially in 
those cases where patients were not reoperated. Most rel-
evant studies in the bibliography usually use one or two 
questionnaires for clinical evaluation. In this prospective 
study, four validated questionnaires with a high degree 
of inter- and intraobserver agreement were used, com-
bined with a high follow-up period of 5 years at regular 
intervals, depicting in our opinion adequately the clinical 
outcomes after microdiscectomy. In addition, all patients 
were operated by the same surgeon and treated under the 
same surgical and clinical protocol and the number of par-
ticipants is considered satisfying. On the other hand, there 
was no control group in this study, since our University 
Hospital is region’s reference centre and the majority of 
patients presented had a medical indication for surgical 
treatment due to chronic pain or required an emergency 
surgery because of neurological symptoms. The results of 
our study can provide clinicians and patients with valu-
able information for informed decision-making and lead 
to good outcomes in carefully selected patients.

Conclusion

Significant clinical improvement was recorded from the 
first postoperative month to the first postoperative year; no 
clinically important improvement or aggravation was noticed 
later on. Females, urban residents, older patients, patients 
with lower level of education, patients having a heavy physi-
cal job and obese patients presented worse clinical scores. 
Although smoking and alcohol have been associated in bib-
liography with disc degeneration and recurrent LDH, in our 
study smokers and patients with higher alcohol consumption 
had better scores in questionnaires at certain periods of fol-
low-up time. LDH level, duration of preoperative symptoms, 
postoperative physiotherapy or rehabilitation programme 
had no impact on clinical results.
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