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Abstract
Background Microdiscectomy is the gold standard surgical procedure for symptomatic lumbar disc
herniation. The aim of this study is to determine whether the preoperative duration of symptoms can
affect the postoperative clinical and functional outcomes after microdiscectomy for symptomatic lumbar
disc herniation. 

Method A single blind, randomized controlled trial was performed by single spine surgeon on patients
with symptomatic lumbar disc herniation. 122 patients, who had eligibility criteria, were divided randomly
by computer system into 3 groups (A, B and C) who were operated at six weeks, three months and six
months from the onset of symptoms respectively. 97 patients were analyzed at the end of this study for
outcome measures. Primary outcome measures are Oswestry disability index, Roland-Morris
Questionnaire and Visual analogue scale for back pain and leg pain. Secondary outcome measures are
post-operative complications, length of hospital stay and time of return to daily activities.

Results Better results among study’s groups were in sequence of group A, group B then group C. There
was signi�cant difference in Oswestry disability index score until three years of follow up (P-value
<0.001). Improvement in Roland-Morris Questionnaire among the groups was signi�cant at three months
post-operatively (P-value <0.001). Visual analogue scale for back pain was better signi�cantly at 2 weeks
post-operatively (P-value=0.002) while Visual analogue scale for leg pain was better signi�cantly at 3
months postoperatively (P-value=0.003). There was no signi�cant difference among study’s groups
regarding other outcome measures.

Conclusion Preoperative duration of symptoms in patients with lumbar disc herniation can affect the
clinical and functional outcomes after microdiscectomy. The shorter duration of symptoms the better
postoperative outcomes are. This effect of duration of symptoms on postoperative outcomes is more
signi�cant in early postoperative period.

Trial registration NCT, NCT04538027. Registered 1 September 2020 -Retrospectively registered,
https://www.clinicaltrials.gov/NCT04538027

Background
Microscopic lumbar discectomy is a widely used surgical procedure for symptomatic lumbar disc
herniation when the conservative management failed. Many studies concluded that Microdiscectomy is
now the standard surgical procedure for symptomatic lumbar disc herniation with good to excellent
outcomes [1–7].

There are many factors can affect the clinical and functional outcomes after lumbar microdiscectomy as
duration of symptoms before surgery. Although, there is no agreement among the previous studies about
the certainty of the effect of preoperative duration of symptoms on patients’ clinical and functional
outcomes after microdiscectomy and absence of randomized controlled trial regarding this issue [8–18].
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Rushton et al showed, in their systematic review, that “low level evidence supports duration of leg pain
pre-operatively not being associated with outcome. The results of prospective observational studies can
help clinicians to decide which people should receive surgery or rehabilitation. However, a limitation is
that a difference in prognosis does not necessarily mean a causal link with the surgery. Therefore, when
we understand the prognostic factors, we need to investigate them in a randomized controlled trial to
investigate predictors of treatment response” [15]. For this reason, the current study was made to answer
such debate.

The aim of this study is to test the hypothesis of “Can preoperative duration of symptoms affect the
clinical and functional outcomes after microdiscectomy for those patients with symptomatic lumbar disc
herniation?”

Material And Method

Study design
A randomized controlled trial was done in tertiary spine center by an orthopedic spine surgeon from
January 2016 to February 2017 with follow up of three years.

Patients
150 patients age (19-47) year old were enrolled in this study and assessed for eligibility criteria. 28
patients were excluded from this study because of 17 patients did not meet the inclusion criteria or had
exclusion criteria while 11 patients refused to participate in this study. 122 patients entered the
randomization program by computer system with allocation 1:1:1 into three groups: group A (41 patients)
was treated by lumbar microdiscectomy at six weeks from starting of symptoms, Group B (41 patients)
was treated by microdiscectomy at three months from starting of symptoms and Group C (40 patients)
was treated by microdiscectomy at six months from starting of symptoms. We had 32 patients in group
A, 30 patients in group B and 35 patients in group C were analyzed at the end of three years of follow up
as shown in study �ow diagram (Figure 1).

All patients were assessed by history, physical examination and imaging studies including plain
radiographs of the lumbosacral spine, dynamic radiographs with lumbosacral spine in �exion and
extension and MRI of lumbosacral spine. Microscopic discectomy was done at six weeks in group A,
three months in group B and six months in group C. Patients were treated by conservative treatment as
changes of life style, medications of non-steroidal anti-in�ammatory analgesics, pregabalin and/or
gabapentin as well as physiotherapy until the planned time of surgery according to the determined group.

This study was blind by the doctor who assessed the patients for study outcomes pre and post-
operatively.
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Inclusion Criteria
are patients age more than 18 years old and less than 50 years old with symptomatic lumbar disc
herniation of either Lumbar 3-Lumbar 4 (L3-L4), Lumbar 4-Lumbar 5 (L4-L5) or Lumbar 5-Sacral 1 (L5-S1)
that was proved by Magnetic Resonance Imaging (MRI) to have extruded or sequestrated disc herniation.

Exclusion Criteria
1/ Spondylolysis or spondylolisthesis.

2/ Spinal deformity like scoliosis.

3/ Previous spinal surgery or infection.

4/ Cauda equina syndrome.

5/ Lumbar segmental instability on dynamic radiograph; translation more than three millimeter (3 mm) or
change in angulation more than ten degrees.

6/ Smoking.

7/ Diabetes Mellitus.

8/ Disc herniation other than L3-L4, L4-L5 and L5-S1levels

9/ More than single level disc herniation.

10/ Body mass index 30 or more than 30.

11/ Contained disc herniation by MRI.

Outcome measures and follow up

Primary outcome measures are
1/ Oswestry disability index (ODI).

2/ Roland-Morris Questionnaire (RMQ).

3/ Visual analogue scale (VAS) for back pain.

4/ Visual analogue scale (VAS) for leg pain.
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All these primary outcome measures were assessed preoperatively and post-operatively at periods of two
weeks, three months, six months, one year, two years and three years.

Secondary outcome measures are
1/ Post-operative complications like dural tear, hematoma, cerebrospinal �uid leak, infection and
recurrence of disc herniation within three years of follow up.

2/ Length of hospital stay.

3/ Return to daily activities.

Surgical procedure
All patients were operated in prone position by using bolsters under chest and pelvis and padding to
protect pressure areas. General anesthesia was used in all patients except 6 patients for whom spinal
anesthesia was used. A prophylaxis antibiotic (ceftriaxone 1gm) about 30 minutes prior to incision. Level
of operation was identi�ed using spinal needle and C-Arm �uoroscopy on the symptomatic side. The
incision was made from the spinous process of the upper vertebra to the superior margin of the spinous
process of the lower vertebra at the involved level. This usually results in 25 to 30 millimeters skin
incision. Fascia were incised at the midline. By using appropriate depth of Casper retractor, lamina
identi�ed and by using high-speed drill, with microscope, we remove small part of inferior border of
superior lamina to allow passing of a blunt hook under the ligamentum �avum so we can open it with a
tenotome. A Kerrison rongeur was used to remove the ligamentum �avum and the nerve root was
retracted to expose the disc herniation. The herniated disc material was removed and hemostasis was
secured and surgical wound was closed in layers without drain.

Post-operative care patients were encouraged to mobilize as early as possible. Stiches were removed
after two weeks.

Sample size calculation A formula for sample size calculation was used [19] and it was 30 as a minimal
number of patients should be taken in this study so 97 patients was acceptable.

N= sample size

Z=1.96

P= the proportion
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d= relative precision = 0.05

Statistical analysis was carried out using statistical package for social science (SPSS) version 25.
Categorical variables were presented as frequencies and percentages. Continuous variables were
presented as (Means ± Standard Deviation). Independent sample t-test was used to compare means
between two groups. Analysis of variance (ANOVA) test was used to compare means between three
groups. Pearson Chi-square was used to �nd the association between categorical variables. A Probability
of chance value (P-value) of ≤ 0.05 was considered as signi�cant.

Results

Demographic data
In current study 97 patients were analyzed, the mean age of patients was (30.68 ± 7.30). The younger age
was 19 years and the older one was 47 years, males represent (43.3%) and female represent (56.7%).
There was no signi�cant difference between means of age between these three groups (P=0.966). There
was no signi�cant association between gender and study groups (X2= 2.271, P=0.321). There was no
signi�cant association between study’s groups and level of disc herniation. (X2=1.88, P=0.756) as shown
in �gure 2.

Regarding primary outcome measures
The assessments of primary outcome measures of ODI, RMQ and VAS for back pain and leg pain pre-
operatively and post-operatively among study’s groups were shown in table 1 and table 2. 
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Table 1
The mean differences of ODI and RMQ among study’s groups

Time Group No Oswestry disability index Roland-Morris Questionnaire
Improvement

Mean SD F-test P-value Mean SD F-test P-value

2 weeks Group
A

32 17.44 1.703 3.427 0.037* 78.68 2.78 31.47 <0.001*

Group
B

30 18.53 1.655 73.03 2.61

Group
C

35 20.74 8.486 65.28 10.98

3
months

Group
A

32 13.19 1.595 43.73 <0.001* 86.20 2.002 20.36 <0.001*

Group
B

30 15.73 1.721 84.07 2.24

Group
C

35 17.26 2.005 80.88 4.97

6
months

Group
A

32 9.88 1.431 51.66 <0.001* 91.52 2.35 1.49 0.229

Group
B

30 12.60 2.111 91.25 2.40

Group
C

35 14.46 1.945 90.60 1.99

1 year Group
A

32 7.94 1.390 41.83 <0.001* 96.45 2.29 1.15 0.320

Group
B

30 9.80 1.215 96.82 2.50

Group
C

35 11.26 1.755 95.95 2.11

2 years Group
A

32 5.38 0.942 66.08 <0.001* 97.88 2.46 1.37 0.258

Group
B

30 7.33 1.422 98.09 2.57

Group
C

35 8.86 1.309 97.11 2.57

3 years Group
A

32 5.00 1.016 44.43 <0.001* 99.41 1.58 1.71 0.185

Group
B

30 6.67 1.213 98.78 2.26
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Group
C

35 7.66 1.235 98.48 2.28

No = Number of patients in the group. SD= Standard deviation. Asterix (*) means statistically signi�cant. 



Page 9/16

Table 2
The mean differences of VAS for back pain and leg pain among study’s groups

Time Group No Visual analogue scale for back
pain

Visual analogue scale for leg pain

Mean SD F-test P-
value

Mean SD F-test P-value

2 weeks Group
A

32 2.34 0.483 6.901 0.002* 1.56 0.504 8.993 <0.001*

Group
B

30 2.67 0.479 1.87 0.346

Group
C

35 2.97 0.954 2.00 0.420

3
months

Group
A

32 1.84 0.369 2.921 0.059 1.31 0.592 6.299 0.003*

Group
B

30 2.00 0.371 1.63 0.490

Group
C

35 2.11 0.583 1.74 0.443

6
months

Group
A

32 0.97 0.400 0.337 0.715 0.81 0.397 0.358 0.7

Group
B

30 1.00 0.455 0.83 0.379

Group
C

35 1.06 0.482 0.89 0.323

1 year Group
A

32 0.63 0.492 0.878 0.419 0.50 0.508 0.854 0.429

Group
B

30 0.77 0.430 0.60 0.498

Group
C

35 0.74 0.443 0.66 0.482

2 years Group
A

32 0.38 0.492 0.591 0.556 0.38 0.492 0.235 0.791

Group
B

30 0.50 0.509 0.43 0.504

Group
C

35 0.49 0.507 0.46 0.505

3 years Group
A

32 0.22 0.420 0.052 0.949 0.25 0.440 0.892 0.413

Group
B

30 0.23 0.430 0.30 0.466
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Group
C

35 0.20 0.406 0.40 0.497

No = Number of patients in the group. SD= Standard deviation. Asterix (*) means statistically signi�cant.

Regarding secondary outcome measures
In group A, one patient got super�cial wound infection. In group C, one patient got discitis of L5-S1level
and one patient got Dural tear.

The differences in length of hospital stay and time of return to daily activities were shown in table 3

Table 3
The mean differences of length of hospital stay and return to daily activities among study’s groups

Study Variables Group Number Mean Stander
Deviation

F-test P-
value

Length of hospital stay
(days)

Group
A

32 0.53 0.507 1.211 0.302

Group
B

30 0.60 0.498

Group
C

35 0.71 0.458

Return to daily activity (days) Group
A

32 2.38 0.492 3.039 0.053

Group
B

30 2.47 0.507

Group
C

35 2.71 0.710

Discussion

Regarding demographic data
There was no signi�cant difference among three groups of the study considering age, gender and level of
disc herniation; this means that these factors had no effect on the differences in the results among
groups of the study.

Regarding primary outcome measures
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There was signi�cant difference in ODI among study groups at 2 weeks, 3 months, 6 months, 1 year, 2
years and 3 years (P-value was 0.037 at 2 weeks and <0.001 at other periods of assessments) and we
found that the mean of ODI in group A was better than group B and this was better in group C in all
periods of assessment which means that early surgical intervention by microdiscectomy can results in
better functional outcomes

Group A was better than group B and this was better than group C in postoperative improvements
regarding MRQ with signi�cant results in 1st 3 months after surgery and that difference among study’s
groups disappear after 1 year of follow up.

There was signi�cant difference in VAS for back pain among study’s groups (P-value=0.002) at 2 weeks,
while no signi�cant difference at 3 months of follow up until 3 year, although the means of VAS for back
pain were better in group A than group B and least in group C up to 1 year. However, this difference will
disappear after 1 year until 3 year of follow up.

There was signi�cant difference among study groups up to 3 months with better results in group A than
group B and least in group C. This difference remained at 6 months postoperatively but was not
signi�cant and disappeared at 1 year to 3 years of follow up.

Regarding secondary outcome measures
One patient, in group A, got super�cial wound infection and was treated by daily dressing and oral
antibiotics for 10 days. One patient, in group C, got Dural tear and was controlled by Dural glue. One
patient, in group C, got L5-S1 discitis and was treated by parenteral antibiotics for 2 weeks and oral
antibiotics for 4 weeks.

There was no statistically signi�cant difference in length of hospital stay and return to daily activities
among study’s groups. Although, group B had more postoperative hospital stay and more time to return
to daily activities than group A and less than group C.

Comparison with other studies
The current study showed better clinical and functional outcomes with early surgical intervention by
microdiscectomy as reported by studies of Nygaard et al, Fisher et al, Ng et al, Omidi-kashani at al,
Wankhade et al, Pitsika et al, Ahmadi et al and Basques et al [8-11,13-14,16,18] while study of Shrestha et
al [12] showed no signi�cant correlation between duration of symptoms and ODI. Gelalis et al [17]
showed no impact of duration of symptoms on clinical outcomes.

Regarding previous studies, none of them was randomized controlled trial and this point makes the
importance of current study.
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Limitations of this study
1/ Relatively small sample size

2/ This study considered only 6 months duration of preoperative symptoms of lumbar disc herniation
because of ethical issues we could not delay surgical intervention more than 6 months.

Conclusion
Preoperative duration of symptoms in patients with lumbar disc herniation can affect the clinical and
functional outcomes after microdiscectomy. The shorter duration of symptoms the better postoperative
outcomes are. This effect of duration of symptoms on postoperative outcomes is more signi�cant in
early postoperative period.
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Figure 1

Study �ow chart
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Figure 2

The association between study’s group and level of disc herniation
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