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Abstract
Background: The prevalence of back pain has been reported between 49% and 80%. Except for cases that require immediate
surgical intervention, the first-line treatment involves medical choices. 90% of attacks of sciatica respond to conservative
management. Surgical intervention when indicated involves discectomy and various operative methods include laminectomy
discectomy, microlumbar discectomy, and microendoscopic discectomy. The objective of this study was to evaluate the
advantages and disadvantages and outcome of the above-mentioned surgical operations for lumbar disc herniation (LDH) and
then, specifically, the outcomes for each of them using Odom’s criteria.
Materials and Methods: A prospective study was carried out between April 2015 and April 2017 to compare the advantages/
disadvantages and outcome of various surgical interventions in LDH, namely laminectomy discectomy (Group A), microlumbar
discectomy (Group B), and microendoscopic discectomy (Group C) with each group consisting of 30 patients. All patients were
admitted as per inclusion criteria.
Results: In each group of our study, the mean age and sex distribution were comparable and statistically not significant. Our
study showed the post-operative hospital stay and the need for post-operative analgesia was low for microendoscopic surgery,
but on long-term evaluation with Odom’s criteria, laminectomy achieved better outcomes than other methods.
Conclusion: Our study showed that microlumbar discectomy and microendoscopic discectomy have a better short-term outcome
as compared to laminectomy discectomy. However, long-term results are comparable.
Key words: Back pain, Discectomy, Laminectomy, Lumbar disc herniation, Microendoscopic, Microlumbar, Outcome of
surgery, Sciatica

INTRODUCTION
Low back pain is a prevalent condition that has many
direct and indirect costs in terms of pain and disability as
well as the economic burden in terms of lost work days,
health-care interventions, and lost productivity time.[1-5]
Herniated lumbar disc is the most common specific cause
of low back pain.[6] The term “disc herniation” refers to
a process in which there has been rupture of the anulus
fibers and subsequent displacement of the central mass
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of the disc in the intervertebral space, common to the
posterior or posterolateral aspect of the disc. Young- and
middle-aged individuals are the most frequent sufferers
of this condition.[7]
About 90% of the attacks of sciatica respond to
conservative management. [8] Indications for surgical
intervention include cauda equina syndrome (absolute
emergency), morphine-resistant hyperalgesic sciatica,
paralyzing sciatica, Grade <3 for muscle power as indicated
by the Medical Research Council (other than toe muscles,
where isolated palsy is not an indication for surgery), and
residual disabling pain despite 6–8 weeks of full medical
treatment.[9]
Apart from the classical surgery (laminectomy/laminotomy
with discectomy), other approaches are (a) microdiscectomy
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and (b) endoscopic microdiscectomy. The average
size of the published series of operations (classical,
microdiscectomy, and endoscopic microdiscectomy) is
only several hundred patients/series, and most series did
not attempt assessing the medium to long-term outcome.
Hence, the purpose of the present prospective comparative
study was done to evaluate the advantages and disadvantages
and outcome of operations for lumbar disc herniation
(LDH) and then, specifically, the outcomes for each of the
following: Microdiscectomy, endoscopic microdiscectomy,
and the classical laminectomy/laminotomy with discectomy.

MATERIALS AND METHODS
We prospectively studied all patients with LDH presenting
with low backache and sciatica in our tertiary care center
from April 2015 to April 2017.
We included all patients with low backache and sciatica
diagnosed to have lumbar disc prolapse were taken as
candidates for surgical management and all patients with
cauda equina syndrome secondary to lumbar disc prolapse.
Patients with post-traumatic sciatica/cauda equina
syndrome and those with the involvement of cervical or
thoracic disc along with lumbar discs were excluded from
the study.
The patients were divided into three groups as per
presenting complaints.
A total of 30 patients were taken in each group.
• Group A: Laminectomy discectomy
• Group B: Microlumbar discectomy
• Group C: Microendoscopic discectomy.
All patients who were included in this study underwent a
thorough clinical and neurological examination. They also
procured plain X-ray of the lumbosacral spine AP, and
lateral and magnetic resonance imaging of the lumbosacral
region.
All the patients were sent to the ward post-surgery, if
not required intensive care monitoring. For laminectomy
discectomy, injection Pidimol 1 g IV 12 hourly was given
as post-operative analgesia for 3 days followed by Tab
Enzoflam TDS for the subsequent days depending on the
requirement. Patients who underwent MLD and MED
were put on Injection Pidimol 1 g IV 12 hourly for the
first 3 days and then Tab Enzoflam 50 SOS depending on
the requirement. The requirement of analgesia was noted
as nil when the patient did not require any analgesia for
3 days. Injection Omnatax 1 gm IV stat was given at the

time of induction of anesthesia; no antibiotics were given
post-operative. All the patients in the study were operated
under spinal anesthesia.
The follow-up was carried out in the 1st, 6th, 12th weeks,
and 6th month post-operative based on Odom’s criteria:
•
•
•
•

Grade I: (Poor) No improvement, increased deficit
Grade II: (Fair) Mild improvement, mild residual deficit
Grade III: (Good) Moderate improvement, mild
residual deficit
Grade IV: (Excellent) Marked improvement, no deficit.

To compare the mean of the three groups, analysis of
variants and “f ” statistic were used with appropriate degree
of freedom and level of significance. Observations were
represented as pie charts and bar diagrams. Intergroup
comparison was carried out, wherein two groups were
compared for the difference in the mean value using
Student’s t-test.

RESULTS
The mean age in Group A, Group B, and Group C was 43.5
± 12.78, 45.5 ± 11.29, and 44.4 ± 12.59 years [Table 1]. The
age of the patients between groups was comparable and
statistically not significant as per Student’s t-test (P > 0.05).
Majority of the patients in the groups were females while
male constituted 23.3%, 20%, and 26.7%, respectively, of
the study groups [Table 2]. The sex of the patients between
groups was comparable and statistically not significant as
per Chi-square test (P > 0.05).
In Group A, the most common type was the right
paracentral type of disc herniation accounting for 14
(46.7%) patients followed by central disc herniation seen
in 9 (30%) patients and left paracentral seen in 7 (23.3%)
[Table 3].
In Group B, the most common type was the right
paracentral type of disc herniation accounting for 13
Table 1: Distribution of patients according to age
Age (years)
18–20
21–30
31–40
41–50
51–60
Total
Mean age
P value
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Group A

Group B

Group C

n (%)

n (%)

n (%)

2 (6.7)
4 (13.3)
3 (10)
10 (33.3)
11 (36.7)
30 (100)
43.5±12.78

1 (3.3)
3 (10)
4 (13.3)
9 (30)
13 (43.4)
30 (100)
45.5±11.29
>0.05

3 (10)
2 (6.7)
3 (10)
10 (33.3)
12 (40)
30 (100)
44.4±12.59
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(43.3%) patients followed by central disc herniation seen
in 11 (36.7%) patients and left paracentral seen in 6 (20%)
[Table 3].
In Group C, the most common type was the right
paracentral type of disc herniation accounting for
15 (50%) patients followed by central disc herniation
seen in 8 (26.7%) patients and left paracentral seen in
7 (23.3%). The difference between groups was comparable
and statistically not significant as per Chi-square test
(P > 0.05) [Table 3].
The patients in Group A had a mean hospitalization of
8.7 ± 0.4 days while patients in Group B and Group C
had a mean hospitalization of 5.8 ± 0.8 and 4.5 ± 0.3
days, respectively. The difference between the groups was
statistically significant as per Student’s t-test (P < 0.05)
[Table 4].
The patients in Group A required analgesia for 5–7 days
(mean 6.1 ± 0.8 days), whereas the patients in Group B
and Group C required analgesia for 1–2 days (mean 1.5
± 0.5 days) and 1 day (mean 1 ± 0 day), respectively. The
difference between the groups was statistically significant
as per Student’s t-test (P < 0.05) [Table 5].
Table 2: Distribution of patients according to sex
Sex

Group A

Group B

Group C

n (%)

n (%)

n (%)

Male
Female
Total
P value

7 (23.3)
23 (76.7)
30 (100)

6 (20)
24 (80)
30 (100)
>0.05

8 (26.7)
22 (73.3)
30 (100)

Table 3: Distribution of patients according to the
type of disc herniation
Disc herniation
Right paracentral
Central
Left paracentral
Total
P value

Group A

Group B

Group C

n (%)

n (%)

n (%)

14 (46.7)
9 (30)
7 (23.3)
30 (100)

13 (43.3)
11 (36.7)
6 (20)
30 (100)
>0.05

15 (50)
8 (26.7)
7 (23.3)
30 (100)

Table 4: Distribution of patients according to the
duration of hospitalization
Duration of
hospitalization
Duration of
hospitalization
P value
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Group A

Group B

Group C

Mean±SD

Mean±SD

Mean±SD

8.7±0.4

5.8±0.8

4.5±0.3

<0.05

DISCUSSION
A prospective, comparative study was conducted with 90
patients to analyze the advantages and disadvantages and
outcome of operations for LDH and then, specifically,
the outcomes for each of the following: Laminectomy
discectomy (Group A), microlumbar discectomy (Group B),
and microendoscopic discectomy (Group C). The patients
were divided into the following three groups of 30 patients
each.
In the 8 decades, since the publication by Mixter and Barr,[10]
many studies of the surgical management of LDH with
radiculopathy have been published showing the results of
laminectomy/laminotomy with discectomy[11,12]. Another
operative approach was described over the 4 decades
later, i.e., microdiscectomy.[13-15] Later still, another surgical
approach to LDH was developed with the advent of
endoscopic microdiscectomy.[16]
Dohrmann and Mansour[17] conducted a study where
each of these operations was observed in an attempt to
improve the outcome using different operative approaches
and techniques; however, there was no real difference
in the long-term outcome with the above operations.
Good/excellent outcomes were 79% overall and 84% for
microdiscectomy, 80% for endoscopic microdiscectomy, and
78% for the classical operation (laminectomy/laminotomy
and discectomy). All of the operations analyzed have good/
excellent results of around 79%. Different approaches and
different techniques did not appear to have made any real
difference in the long-term outcome.
Cinotti et al.[18] and Lemaire et al.[19] observed that an attempt
at improving the outcome was the use of the prosthetic
disc; however, in long-term studies (46 patients at 3.2 years
of follow-up and 105 patients at 4.3 years of follow-up),
the good/excellent results were 77% and 79%, respectively.
The short-term results after surgical treatment of
symptomatic LDH have previously been reported to
have a high success rate (70–95%), evaluated by validated
outcome scores, health-related quality of life, and patients
satisfaction.[18,20-23] There have been several studies on the
long-term outcome of LDH surgery.[24-31]
The mean age in Group A, Group B, and Group C was
43.5 ± 12.78, 45.5 ± 11.29, and 44.4 ± 12.59 years. The
age of the patients between groups was comparable and
statistically not significant.
Brinjikji et al.[32] in a systematic review observed disc
degeneration prevalence ranged from 37% of asymptomatic
individuals 20 years of age to 96% of those 80 years of age,
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Table 5: Requirement of post‑operative analgesia
between groups
Parameter
Requirement of post‑operative
analgesia
P value

Group A

Group B

Group C

Mean±SD

Mean±SD

Mean±SD

6.1±0.8

1.5±0.5

1±0.0

<0.05

with a large increase in the prevalence through 50 years.
Disc signal loss (“black disc”) was similarly present in more
than half of individuals older than 40 years of age, and
by 60 years, 86% of individuals had disc signal loss. Disc
height loss and disc bulge were moderately prevalent among
younger individuals, and the prevalence estimates for these
findings increased steadily by approximately 1% per year. Disc
protrusion and annular fissures were moderately prevalent
across all age categories but did not substantially increase
with age. The authors rarely reported facet degeneration in
younger individuals (4–9% in those 20 and 30 years of age),
but the prevalence increased sharply with age.
Majority of the patients in the groups were female while
male constituted 23.3%, 20%, and 26.7%, respectively, of
the study groups. The sex of the patients between groups
was comparable and statistically not significant.
Sedighi and Haghnegahdar[33] in a retrospective cohort
study observed that mean pre-operative visual analog
scale (VAS) for back pain was higher in women than
men (female = 7.26 ± 4.03 standard deviation [SD],
male=6.03 ± 4.54 SD, P = 0.125). However, the difference
was not present on pre-operative VAS for radicular pain
(Female = 9.09, Male = 9.07, P = 0.35).
In Group A, the most common type was right paracentral
type of disc herniation accounting for 14 (46.7%) patients
followed by central disc herniation seen in 9 (30%) patients
and left paracentral seen in 7 (23.3%).
In Group B, the most common type was the right
paracentral type of disc herniation accounting for 13
(43.3%) patients followed by central disc herniation seen
in 11 (36.7%) patients and left paracentral seen in 6 (20%).
In Group C, the most common type was the right
paracentral type of disc herniation accounting for 15
(50%) patients followed by central disc herniation seen in 8
(26.7%) patients and left paracentral seen in 7 (23.3%). The
difference between groups was comparable and statistically
not significant as per Chi-square test (P > 0.05).
Dohrmann and Mansour[17] in a study determined the
long-term follow-up of the various operations for LDH

in a large patient population observed of the 39,048
operations, 95% of LDHs were at the lowest two levels
of the lumbar spine, and 49 and 46% were at L 4–5 and
L 5–S1, respectively. Of the remaining 5% LDHS, 0.15%
were at L 1–2, 0.65% were at L 2–3, and 4.2% were at L 3–4.
The patients in Group A had a mean hospitalization of
8.7 ± 0.4 days while patients in Group B and Group C
had a mean hospitalization of 5.8 ± 0.8 and 4.5 ± 0.3
days, respectively. The difference between the groups was
statistically significant.
Rogers [34] obser ved that the average duration of
hospitalization for MLD was 2.76 days and 7.14 days for
laminectomy discectomy. Henry[35] observed 24 h for MED.
Sedighi and Haghnegahdar [33] observed a significant
correlation (P = 0.001) between duration of hospital stay
and surgical approach. The majority of our cases were
discharged 24–48 h after the operation.
The patients in Group A required analgesia for 5–7 days
(mean 6.1 ± 0.8 days), whereas the patients in Group B
and Group C required analgesia for 1–2 days (mean 1.5
± 0.5 days) and 1 day (mean 1 ± 0 day), respectively. The
difference between the groups was statistically significant.
The follow-up of patients was based on Odom’s criteria.
Majority of the patients in Group A (n = 29; 96.7%) were
in Grade II and 1 (3.3%) patient in Grade I of Odom’s
criteria in the 1st week [Table 6]. 23 (76.7%) patients of
Group B were in Grade II and 7 (23.3%) patients were
in Grade III. 20 (6.75%) patients of Group C were in
Grade II and 10 (33.3%) patients were in Grade III. The
difference between groups was statistically significant as
per Chi-square test (P < 0.05).
In the 6th week [Table 7], 23 (73.7%) patients in Group A
were in Grade III and 7 (23.3%) patients were in Grade II,
whereas 27 (90%) patients of Group B were in Grade III
and 3 (10%) patients were in Grade II. Among the patients
of Group C, 26 (86.7%) patients were in Grade III, 3 (10%)
patients were in Grade II, and 1 (3.3%) patient was in
Grade IV. The difference between groups was statistically
significant as per Chi-square test (P < 0.05).
In the 12th week [Table 8], 24 (80%) patients in Group A
were in Grade III and 6 (20%) patients were in Grade IV,
whereas 21 (70%) patients of Group B were in Grade III
and 9 (30%) patients were in Grade IV. Among the patients
of Group C, 22 (73.3%) patients were in Grade III and 8
(26.7%) patients were in Grade IV. The difference between
groups was statistically not significant as per Chi-square
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Table 6: 1‑week post‑operative follow‑up between
groups

Table 8: 12‑week post‑operative follow‑up between
groups

Odom’s criteria

Odom’s criteria

Grade I
Grade II
Grade III
Grade IV
Total
P value

Group A

Group B

Group C

n (%)

n (%)

n (%)

1 (3.3)
29 (96.7)
0
0
30 (100)

0
23 (76.7)
7 (23.3)
0
30 (100)
<0.05

0
20 (66.7)
10 (33.3)
0
30 (100)

Grade I
Grade II
Grade III
Grade IV
Total
P value

Group A

Group B

Group C

n (%)

n (%)

n (%)

0
0
24 (80)
6 (20)
30 (100)

0
0
21 (70)
9 (30)
30 (100)
>0.05

0
0
22 (73.3)
8 (26.7)
30 (100)

Table 7: 6‑week post‑operative follow‑up between
groups

Table 9: 6‑month post‑operative follow‑up between
groups

Odom’s criteria

Odom’s criteria

Grade I
Grade II
Grade III
Grade IV
Total
P value

Group A

Group B

Group C

n (%)

n (%)

n (%)

0
23 (76.7)
7 (23.3)
0
30 (100)

0
3 (10)
27 (90)
0
30 (100)
<0.05

0
3 (10)
26 (86.7)
1 (3.3)
30 (100)

Grade I
Grade II
Grade III
Grade IV
Total
P value

Group A

Group B

Group C

n (%)

n (%)

n (%)

0
0
12 (40)
18 (60)
30 (100)

0
0
0
30 (100)
30 (100)
<0.05

0
0
0
30 (100)
30 (100)

test (P > 0.05).

outcomes did not differ by the level of education.

In 6 months [Table 9], 12 (40%) patients in Group A
were in Grade III and 18 (60%) patients were in Grade
IV, whereas all patients of Group B and Group C were in
Grade IV. The difference between groups was statistically
significant as per Chi-square test (P < 0.05).

Sedighi and Haghnegahdar[33] in a retrospective cohort
study observed that mean follow-up time of the study
was 35.54 ± 15.60 months (minimum 12 months). Mean
pre-operative VAS for radicular pain and low back pain
were 9.12 ± 1.87 (SD) and 6.69 ± 4.31 SD, respectively.
The authors observed that all three surgical approaches
resulted in a significant decrease (P = 0.001) in the intensity
of pre-operative radicular pain and low back pain, but
intergroup variations in the outcome with regard to the
aforementioned outcome tools were not achieved.

Quigley et al.[36] performed a prospective study of 374 patients
undergoing unilateral single-level microdiscectomies. Using
univariate and multivariate logistical regression analysis,
they found Workman’s Compensation claim and length of
symptoms – >6 months (P < 0.0001 for both) affects the
surgical outcome. However, the duration of follow-up for
the study was short (6 months).
Hurme and Alaranta[37] evaluated patients at 1 and 6 months
postoperatively and reported that the operative finding
of protrusion predicted a poor result. Moranjkic et al.[38]
found that extrusion-type disc implied better outcome.
Folman et al.[39] reported better outcome for non-contained
herniation as compared with contained herniation.
Sanderson et al.[40] in unique characteristics of “upper”
LDHs concluded that surgical outcome in terms of postoperative back and radicular pain was worse for herniated
discs at L1–L2 and L2–L3 compared with those at L3–L4.
den Boer et al.[41] in a systematic review of biopsychosocial
risk factors found that lower level of education was a
predictor of unfavorable outcome. Olson et al.[42] in a
Spine Patient Outcomes Research Trial found that surgical
217

As indicated by JOABPEQ low back pain and lumbar
function functional scores, laminectomy achieved
significantly (P = 0.001) better outcomes in comparison with
other methods. Outcome of surgery did not significantly
differ by age, sex, level of education, pre-operative VAS
for back pain, pre-operative VAS for radicular pain, return
to previous job, or level of herniation.
Dohrmann and Mansour[17] observed in an analysis of
Long-Term Results of Various Operations for LDH, the
mean follow-up period in this series was 6.1 years. Of
all patients (39,048), 30,809 (78.9%) had good/excellent
outcomes. Microscopic discectomy was performed on
3400 (18.7%) patients with a mean follow-up of 4.1 years.
Good/excellent results occurred in 32,917 (84.3%) patients.
The endoscopic microdiscectomy group consisted of
1101 (3.6%) patients with a mean follow-up period of 2.9
years, and 845 (79.5%) patients had good/excellent results.
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Of the 39,048 patients, 34,547 (88.5%) had the classical
operation (laminectomy/laminotomy with discectomy).
The mean follow-up was 6.3 years. The patients had 78.3%
good/excellent results.
However, patients assigned to early surgery have previously
been demonstrated to obtain a faster pain relief and
recovery in short term but less in long term.[43-47]

10.
11.

12.
13.

14.

CONCLUSION
Patient satisfaction is an important outcome after
surgically treated LDH and satisfaction is closely related
to both expectations and given information in this
patient group. If a decision is made about surgery, when
conservative treatment has failed, it is important to give
disc herniation patients appropriate information which
causes realistic expectations. Patients of today themselves
seek information from many sources, for example, the
internet and health-care providers need to be aware of this
and advice and discuss more around this than traditionally
has been done.
Surgery for LDH is an effective treatment in terms
of reducing radicular pain (93.4%). All three surgical
approaches resulted in a significant decrease in the intensity
of pre-operative radicular pain and low back pain, but
intergroup variations in the outcome were not achieved. As
indicated by JOABPEQ low back pain and lumbar function
functional scores, laminectomy achieved significantly
better outcomes compared with other methods. Relief of
radicular pain was associated with subjective satisfaction
with the surgery among our study population, as evidenced
by the decrease in radicular pain and the subjective
satisfaction with the operation.
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