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Abstract

Introduction: Lumbar discectomy is a common and effective treatment for symptomatic disk herniation. It has been
suggested that lumbar discectomy in older patients may result in poorer clinical outcomes and lesser satisfaction. The
purpose of this study was to assess age-related difference in patient reported outcomes of patients undergoing lumbar
discectomy for chronic low back and radicular pain. Materials and methods: Patients with chronic lumbar radi-
culopathy without neurological deficit underwent non-urgent single level lumbar discectomy in our institution between
2014 and 2017. Pain level (using VAS score), Oswestry Disability Index, and SF-12 scores were retrospectively reviewed
and compared between younger patients (<60 years, group 1) and older patients (>60 years, group 2). Results: Seventy-
three patients, aged between 34–76 years participated in this study. VAS, ODI, and SF-12 scores improved significantly
after the surgery for each group (P < .01). When comparing between the groups, no significant differences in the
outcomes measured were found after the surgery in both early post-operative follow-up and late post-operative follow-
up (P > .05).Discussion: Elderly patients undergoing lumbar discectomy report a significant reduction in VAS, ODI, and
SF-12 scores justifying the procedure. Conclusion: Lumbar discectomy improved function and decreased pain level to
similar extent in both younger and older patients suffering from radicular symptoms related to lumbar disc herniation.
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Introduction

Symptomatic lumbar disc herniation (LDH) contributes for
only 5% of all low back pain (LBP) complaints.1 However,
it is the most common reason for spinal surgery.1,2 With
increasing age of the population, LDH become more and
more common and affect yet older patients.3

When considering surgery, there is an instinctive hesitation
toward operation on elderly patients due to co-morbidities and
generally poorer physical performance. While some studies
show worse outcomes, higher complication rate, and low
satisfaction score following spinal surgery in the elderly,4-6

other studies provide results of relatively high satisfaction rate
with no added complication rate nor lesser outcomes.7-9

Previous studies show a recurrence of back pain in about
25% of patients, during long-term follow-up, following

LD.10,11 Some provide the assumption that structural
changes, after disc removal, are to blame.10,12 We assume
that due to degeneration of the disc, the adjacent vertebrae
and articulations are in already ankylotic state which limits
the structural changes after discectomy, and thus, providing
better outcomes and higher satisfaction in elder patients.
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As of now, no decisive conclusion appears in the lit-
erature regarding the clinical efficacy of discectomy in the
elderly and satisfaction rate post-operative. The purpose of
this study was to assess age-related difference in patient
reported outcomes (PROs) of patients undergoing LD for
chronic low back and radicular pain without neurological
compromise.

Materials and Methods

Study Design

We conducted a retrospective analysis of data of patients
who underwent lumbar discectomy in our institution be-
tween 2014 and 2017. No informed consent was needed
for this study. The study was approved by our institutional
ethical board.

Patient Population

All patients who underwent lumbar discectomy for symp-
tomatic disc herniation in the spine unit of our institution
were candidates for this study. Inclusion criteria were (1)
non-urgent lumbar discectomy; (2) intractable sciatic pain
and disability related to herniated disc with symptoms
duration of at least 3 months irresponsive to non-operative
treatment; (3) isolated single-level herniation without other
spinal pathology in the pre-operative MRI; and (4) a
minimum of 12 months follow-up. Exclusion criteria were
(1) previous spinal surgery; (2) multi-level disc involve-
ment; (3) urgent surgery due to neurological deficit; and (4)
work accident injury. Patients were divided into two groups
by their age: group 1 of younger patients (<60 years old) and
group 2 of older patients (≥60 years old). Since the semi-
elective nature of the surgery, patients elected for this op-
eration are with ASA score of 1 or 2.

Study Protocol

All patients underwent a full clinical evaluation including
physical examination and MRI scan prior to the surgery.
The same surgical technique was used in all operations and
performed by single senior surgeon (Y.F): (1) marking the
surgical level; (2) performing a midline longitudinal in-
cision to the interlaminar gap; (3) partial exposure of the
spinous process and lamina; (4) partial laminotomy and
resection of flavum to expose the exiting nerve roots; and
(5) nerve retraction and removal of herniated disc. Post-
operatively, all patients were allowed to mobilize as pain
allowed. Isometric strengthening and an exercise program
were started 6 weeks following surgery.

Outcome Measures

Data from medical records and lumbar spine imaging (x-
ray, CT, and MRI scans) of the patients were collected and

compared between the study groups. Patients were fol-
lowed up in the outpatient clinic at 6 weeks, 6 months, and
a phone call visit at 1 year post-operatively. Clinical
outcomes were assessed by comparing patients’ self-
reported (1) back and radicular pain using visual analog
scale (VAS); (2) related disability using the Oswestry
Disability Index [ODI]13; and (3) SF-12 questionnaire
using a 0 to 100% satisfaction score, where a higher score
indicates more satisfaction and better quality of life.

Data Analysis

Pre-operative and post-operative data were compared
between the groups and within each group. Continuous
parameters (age, pain score, ODI, and SF-12) are described
as the mean ± standard deviation (SD) and were compared
between the groups using unpaired 2-tailed t-test. Cate-
gorical parameters (gender and type of work) are described
with proportions and were compared between the groups
using chi-square test. Comparison within each group be-
tween pre-operative and post-operative values, at 6 week
and last follow-up, were performed using one-way
ANOVA with Tukey post-hoc pairwise comparisons.
Statistical analysis was performed using MedCalc Statis-
tical Software (Version 18.0, MedCalc Software bvba,
Ostend, Belgium). A probability of .05 and lower was
defined as statistically significant.

Results

Seventy-three patients met the inclusion criteria, 48 (66%)
of them were under 60 years of age, and 25 (34%) were
over 60 years of age. The mean age was 47 ± 13 (range 34–
60) and 68 ± 8 (range 60–76) in the younger and older age
groups respectively (P < .01). Both groups (younger and
older patients) included more males than females (60% vs
40% and 76% vs 24%, respectively, P = .2).

Fifty percent of the patients from the younger age group
were working at a heavy manual labor, while the other half
held an office-based work. On the contrary, 68% of the
patients among the older age group had an office-based
work whereas the rest, 32%, were working at a heavy
manual labor (P = .13). L4-L5 and L5-S1 disk levels were
mostly involved among the younger age group (44% and
41%, respectively), while L3-L4 and L5-S1 disk levels
were frequently involved among the older age group (44%
and 36%, respectively). No difference was found in ASA
score between the groups. The patients’ demographics is
presented in Table 1.

Low back pain intensity (VAS) before the surgery was
identical in both age groups (7.7 ± 1.2 and 7.8 ± 1.3). The
pain levels went down to 1.6 ± 1.4 and 1.8 ± 1.2 at 6 weeks
after surgery and at the last follow-up time point among the
younger age group vs 2.0 ± 1.5 and 2.2 ± 1.3 in the older
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age group. However, there was no statistically significant
difference in the pain levels between the groups, at both
time points post-surgery (P > .05).

The same trend was noted in the ODI data. The scores in
both age groups before the surgery were almost identical,
49 ± 15 in the younger age group and 48 ± 18 in the older
age group. The decrease in the ODI scores after the surgery
was statistically significant compared to the scores before
the surgery (P < .01) in both groups, but there was no
statistically significant difference between the groups (P >
.05) (15 ± 22 and 15 ± 16 6 weeks after surgery and at the
last follow-up time point among the younger age group vs
15 ± 20 and 15 ± 17 in the older age group).

The data from the SF-12 questionnaire also showed that
there was no difference between the two age groups before
the surgery, 34 ± 11 in the younger age group and 33 ± 14

in the older age group. Although the increase in the quality
of life, as was observed in the SF-12 questionnaire data,
was statistically significant in both groups of age (P < .01),
there was no difference between the groups (P > .05). (85 ±
13 and 85 ± 15 6 weeks after surgery and at the last follow-
up time point among the younger age group vs 81 ± 16 and
83 ± 16 in the older age group). The data are presented in
Table 2.

Discussion

Chronic LBP is assumed to affect about 23% of the
population and up to 12% will be disabled by it.14,15 While
lumbar disc herniation (LDH) accounts for only 5% of
LBP complaints, it is the most common reason for sciatica,
and thus, surgery due to back and leg symptoms.1,2 Most of

Table 1. Patient Demographics.

Younger age group (n = 48) Older age group (n = 25) P value

Age years, mean ± SD 47 ± 14 68 ± 17 <.01
Gender female, n (%) 19 (40%) 6 (24%)
Male, n (%) 29 (60%) 19 (76%) 0.2
Type of work
Heavy manual labor, n (%) 25 (52%) 8 (32%)
Office-based job, n (%) 23 (48%) 17 (68%) .13

Involved level
L3-L4 7 (15%) 11 (44%) <.01
L4-L5 21 (44%) 5 (20%) .04
L5-S1 20 (41%) 9 (36%) .64

Table 2. Age-Related Comparison of Outcome Measures Between the Groups.

Younger age group (N = 48) Older age group (N = 25) P valuea

Pain level VAS (0–10 scale)
Before surgery 7.7 ± 1.2 7.8 ± 1.3 P > .05
6 weeks after surgery 1.6 ± 1.4 2.0 ± 1.5
At the last follow-up 1.8 ± 1.2 2.2 ± 1.3
P valueb <.01 <.01
Oswestry disability index [ODI] (0–100% scale)
Before surgery 49 ± 15 48 ± 18 P > .05
6 weeks after surgery 15 ± 22 15 ± 20
At the last follow-up 15 ± 16 15 ± 17
P valueb <.01 <.01
SF-12 questionnaire (0–100% scale)
Before surgery 34 ± 11A 33 ± 14A P > .05
6 weeks after surgery 85 ± 13B 81 ± 16B
At the last follow-up 85 ± 15B 83 ± 16B
P valueb <.01 <.01

Values are presented as mean ± SD (range).
aComparison between the groups was performed using unpaired two-tailed t-test.
bComparison within the groups between pre-operative and post-operative values at 6 week and the last follow-up were performed using one-way
ANOVA with Tukey post-hoc pairwise comparisons.
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the complaints of sciatica will resolve with conservative
treatment, but patients with persistent symptoms or neu-
rological deficit benefit greatly with surgery.1,2,16

The literature discussing and comparing the clinical
outcomes of lumbar discectomy (LD) in the elderly and
younger patients is scarce. Strömqvist et al. compared the
outcomes of surgical treatment for LDH at 1-year post-
operative period between elderly (≥65 years of age) and
younger patients (20–64 years of age). They found higher
VAS scores regarding leg pain, and EQ5D, DOI, and SF-36
scales showed worse patient reported outcomes (PROs) in
the elderly.4 On the other hand, Fujii et al. studied 12
patients aged 65 years and more and compared them to 25
young patients aged between 20–40 years. They found no
significant difference between the groups in the manner of
post-operative pain.17 Hai et al. evaluated the outcomes of
LDH surgery in patients ≥80 years old and found a
comparable satisfaction and pain reduction to patients aged
40–60 years old.

Studies regarding surgery for spinal stenosis hold the same
disagreement. Khashan et al. evaluated patients ≥75 years of
age and younger than 45 years of age to compare safety and
efficacy after decompressive spinal surgery. The younger age
group showed a significantly higher improvement in VAS
scores and PROs compared to the older group. However,
Khashan et al.18 attribute this difference to the general
physical and mental status typical for increasing age. Aleem
et al. included patients younger and older than 70 years who
underwent surgery for lumbar spinal stenosis. They found
that the improvements rates in ODI among the elderly pa-
tients were comparable to those of younger patients.19

Although the results of this study are not better in the
elderly group, they are neither inferior. We assume that the
reason for the satisfactory results in the elderly group are
related to the degenerated spine of the elder. Kotilainen
et al. examined patients for 3 years after single level disc
herniation surgery. They found that 29% of patients suffer
from post-operative LBP, and when comparing between
different age groups, the rate was lower after the age of
50 years.21 Schaller reviewed 2353 records of patients after
primary microdiscectomy and concluded that younger
patients (in their 40 s) are prone to intervertebral instability
due to post-operative narrowing of the intervertebral space.
Galbusera et al.22 conducted a literature review and
reached an agreement that a degenerated disc and adjacent
structures provide a stiffer, less prone to changes, spine. It
is our assumption that removing a herniated disc from an
ankylotic spine will result in less mechanical and structural
changes in the adjacent vertebrae.

The data from our study revealed that the outcome
measures of pain, disability, and quality of life, as mea-
sured by VAS, ODI, and SF-12 scores, were similar for
both younger and older patients pre- and post-operatively.
These findings are in agreement with some of the previous

studies.17,20 Although a significant improvement was
observed post-operatively in both groups, no statistically
significant differences was observed between the age
groups. When considering complications, the literature
shows 4–8% of accidental durotomy, ∼1% SSI and <1%
neurological injury.2 In our study, we found none of the
above. It might be due to our small number of patients
operated by an experienced single surgeon.

Limitations and Strengths

As a retrospective study, our study holds some inherent
limitations. Adding to that, our study groups were not of
the same size; however, it is in correlation with the inci-
dence of lumbar disk herniation being treated surgically in
the general population.

Our study holds some strengths as this study was
conducted in a single center, and all the surgeries were
performed by a single surgeon those minimizing differ-
ences in surgical techniques. Furthermore, to prevent bias
resulting from secondary gain, patients who introduced
with work accident or traffic accident litigation were ex-
cluded from this study.

Conclusion

Our study shows that surgery for lumbar disc herniation in
the elderly is not inferior to surgery in the young in the
manner of pain recurrence and satisfaction rate as reported
by the patient.
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specific low back pain. Lancet. 2012;379(9814):736-747.
doi:10.1016/S0140-6736(11)60610-7.

15. Luo X, Pietrobon R, Sun XS, Liu GG, Hey L. Estimates
and patterns of direct health care expenditures among indi-
viduals with back pain in theUnited States. Spine. 2004;29(1):
79-86. doi:10.1097/01.BRS.0000105527.13866.0F.

16. Peul WC, Hout WB, Brand R, Thomeer RTWM, Koes
BW. Prolonged conservative care versus early surgery
in patients with sciatica caused by lumbar disc herni-
ation: two year results of a randomised controlled trial.
BMJ. 2008;336(7657):1355-1358. doi:10.1136/bmj.
a143.

17. Fujii K, Henmi T, Kanematsu Y,Mishiro T, Sakai T. Surgical
treatment of lumbar disc herniation in elderly patients. J
Bone Joint Surg British. 2003(8):1146-1150. doi:10.1302/
0301-620X.85B8.14625.

18. Khashan M, Lidar Z, Salame K, et al. Minimally invasive
spinal decompression in patients older than 75 years of age:
perioperative risks, complications, and clinical outcomes
compared with patients younger than 45 years of age.World
Neurosurg. 2016;89:337-342. doi:10.1016/j.wneu.2016.02.
018.

19. Aleem IS, Rampersaud RY. Elderly patients have similar
outcomes compared to younger patients after minimally
invasive surgery for spinal stenosis. Clin Orthop Relat
Res. 2014;472(6):1824-1830. doi:10.1007/s11999-013-
3411-y.

20. Nie H, Hao J, Peng C, Ou Y, Quan Z, An H. Clinical
outcomes of discectomy in octogenarian patients with
lumbar disc herniation. J Spinal Disord Tech. 2013;26(2):
74-78. doi:10.1097/BSD.0b013e318236b92d.

21. Kotilainen E, Valtonen S. Clinical instability of the lumbar
spine after microdiscectomy. Acta Neurochir. 1993;125(1-
4):120-126. doi:10.1007/BF01401838.

22. Galbusera F, van Rijsbergen M, Ito K, Huyghe JM, Brayda-
Bruno M, Wilke H-J. Ageing and degenerative changes of
the intervertebral disc and their impact on spinal flexibility.
Euro Spine J. 2014;31:S324-S332. doi:10.1007/s00586-
014-3203-4.

Behrbalk et al. 5

https://doi.org/10.1097/BRS.0b013e3181b1fad1
https://doi.org/10.1080/17453674.2016.1205173
https://doi.org/10.1097/01.brs.0000192678.25586.e5
https://doi.org/10.1097/01.brs.0000231727.88477.da
https://doi.org/10.1097/01.brs.0000231727.88477.da
https://doi.org/10.2147/CIA.S208098
https://doi.org/10.1016/S0167-4943(02)00172-3
https://doi.org/10.1016/S0167-4943(02)00172-3
https://doi.org/10.1111/j.1532-5415.2008.01771.x
https://doi.org/10.1097/BRS.0b013e3182054595
https://doi.org/10.1007/s11999-015-4193-1
https://doi.org/10.1007/s00586-003-0632-x
https://doi.org/10.1007/s00586-003-0632-x
https://doi.org/10.1097/00007632-200011150-00017
https://doi.org/10.1097/00007632-200011150-00017
https://doi.org/10.1016/S0140-6736(11)60610-7
https://doi.org/10.1097/01.BRS.0000105527.13866.0F
https://doi.org/10.1136/bmj.a143
https://doi.org/10.1136/bmj.a143
https://doi.org/10.1302/0301-620X.85B8.14625
https://doi.org/10.1302/0301-620X.85B8.14625
https://doi.org/10.1016/j.wneu.2016.02.018
https://doi.org/10.1016/j.wneu.2016.02.018
https://doi.org/10.1007/s11999-013-3411-y
https://doi.org/10.1007/s11999-013-3411-y
https://doi.org/10.1097/BSD.0b013e318236b92d
https://doi.org/10.1007/BF01401838
https://doi.org/10.1007/s00586-014-3203-4
https://doi.org/10.1007/s00586-014-3203-4

	Age-related Differences in Clinical Outcomes of Lumbar Discectomy
	Introduction
	Materials and Methods
	Study Design
	Patient Population
	Study Protocol
	Outcome Measures
	Data Analysis

	Results
	Discussion
	Limitations and Strengths

	Conclusion
	Declaration of Conflicting Interests
	Funding
	ORCID iD
	References


