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Minimally invasive surgical management
of symptomatic lumbar disc herniation: can
the endoscope replace the microscope?
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Abstract

Background: Degenerative lumbar spine pathologies such as spinal stenosis and disc herniation constitute the most
common causes of back pain and radiculopathy. After the introduction of the operative microscope in the 1970s,
microscopic discectomy has become the gold standard of treatment for herniated lumbar disc by many surgeons. A
tubular endoscopic approach was first described in 1997 by Foley and Smith as a new minimally invasive technique
alternative to open surgical techniques. The objective of this study is to evaluate the outcome and efficacy of micro-
scopic discectomy and endoscopic discectomy for the management of herniated lumbar disc as regard the clinical
results, operation time, intraoperative blood loss, and postoperative complications.

Results: This is a retrospective study of 40 patients, with symptomatic lumbar disc herniation managed by the
authors either by microscopic discectomy (MD) (n = 20) or by endoscopic discectomy (ED) (n = 20). Patients were fol-
lowed up and postoperative data was recorded at 1, 6, 12 months after surgery. Clinical scoring systems included the
Visual Analog Scale (VAS) for the preoperative and the postoperative low back ache (VAS-B) as well as preoperative
and postoperative sciatic pain (VAS-S), in addition to the evaluation of the modified Japanese Orthopedic Association
scale (mJOA) over the same time intervals. Significant postoperative improvement in clinical and functional outcome
of the two groups was noted, including a statistically significant improvement in postoperative VAS-B and VAS-S as
well as the mJOA scores in comparison to the preoperative data (p =0.001). There was a statistically significant shorter
operative time, less blood loss and less rate of operative complications recorded in the microscopic discectomy group
as compared with endoscopic discectomy group in our study.

Conclusions: Our study concluded that microscopic lumbar discectomy is as safe and effective as endoscopic
lumbar discectomy for the management of symptomatic lumbar disc herniation with a low complication rate, less
operative blood loss and operative time. Larger series and further studies would be yet considered with longer follow-
up periods.

Keywords: Lumbar disc herniation, Microscopic discectomy, Percutaneous endoscopic discectomy

Background

The low back ache and sciatic pain constitute the uncom-
fortable symptoms most commonly accounting for seek-
ing neurosurgical advice among patients with lumbar
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disc herniation and subsequent nerve root compression;
the rate of lumbar disc prolapse is approximately 2% to
5% in general population [1].

Although most patients with lumbar disc herniation
can achieve satisfactory results through conservative
management including medical treatment and possibly
physical therapy, yet surgical management is still consid-
ered particularly for patient with poor response to such
conservative approaches [2].
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Surgical modalities include open laminectomy and
discectomy, microscopic discectomy (MD), and endo-
scopic discectomy (ED) [3]. The first successful case of
open laminectomy and discectomy was described in 1934
[4]. After the introduction of the operative microscope
in the 1970’s, microscopic discectomy has become the
gold standard for the surgical management of a herniated
lumbar disc and has been widely accepted by surgeons [5,
6]. Later on, a variety of minimally invasive approaches
was also introduced, and a tubular endoscopic approach,
was first described in 1997 by Foley and Smith as a new
minimally invasive technique alternative to open surgical
techniques gaining a notable popularity among spine sur-
geons This kind of procedure also provided the advantage
of being possibly carried out under the condition of local
anesthesia [7]. Despite many researchers have compared
the safety and effectiveness of both ED and MD for the
management lumbar disc herniation and revealed con-
flicting outcomes; many systematic reviews described the
clinical results of both MD and ED as comparable [8].

The objective of this study is to evaluate the outcome
and efficacy of microscopic discectomy and endoscopic
discectomy for the management of herniated lumbar disc
as regard the clinical results, operation time, intraopera-
tive blood loss, and postoperative complications in order
to offer basis for the best clinical approach.

Methods

This is a retrospective study of 40 patients, with symp-
tomatic lumbar disc herniation managed by the authors
either by microscopic discectomy (MD) (n=20) or by
endoscopic discectomy (ED) (n=20) conducted between
August 2019 to November 2021. Patients enrolled in
this study were followed up and postoperative data was
recorded at 1, 6, 12 months after surgery.

Our study inclusion criteria involved patients with
symptomatic lumbar disc herniation including sciatica
with or without low back pain and/or motor power affec-
tion; with radiological results confirming the diagnosis
including Plain X-rays (PXR) and Magnetic resonance
imaging (MRI). Included subjects should have shown a
failed conservative management plan before surgery is
decided. Inclusion criteria also involved patients with
ipsilateral disc herniation at single level.

Whereas our study exclusion criteria involved asymp-
tomatic patients, patients who were candidates for con-
servative management trial in absence of a possible
motor weakness, sphincteric disturbance, and saddle
anesthesia and showed a subsequent favorable outcome,
patients presented with only low back pain without sci-
atica, associated lumbar spinal canal stenosis, recurrent
lumbar disc herniation cases, spinal segmental instability
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evident on preoperative dynamic PXR lumbosacral
spines, and patients with morbid obesity.

Preoperative clinical evaluation included Patients’
demographics (age, sex), relevant past medical and surgi-
cal history including that of a relevant back trauma and
other comorbidities (for example hypertension, diabetes
mellitus, chronic alcoholism, blood thinners), in addition
to patients’ Clinical presentation and its duration includ-
ing neurological examination and the assessment of
Visual analogue scale [VAS] for both back (VAS-B) and
Sciatic pain (VAS-S) and the assessment of the modified
Japanese Orthopedic Association (mJOA) score for every
patient [9].

Preoperative radiological investigations included PXR
antero-posterior and lateral [standing and dynamic]
views to evaluate the anatomy of the pedicles, trans-
verse processes, laminae, and facet joints; or the pres-
ence degenerative changes; neural foraminal dimensions,
and bone density. Also, to assess stability of the spine on
dynamic views where lumbar instability is considered
as more than 4.5 mm of translation, and/or 15° to 25° of
angular motion between adjacent segments.

The preoperative MRI of the lumbosacral spine without
Gadolinium enhancement allowed anatomical evaluation
of the spine and spinal canal, nerve roots, and spinal liga-
ments complex.

Concerning the surgical technique, an informed con-
sent was obtained from all patients or by their first-
degree relatives prior to surgery.

This study was completed by the authors according to
the standard medical process. General anesthesia was
applied for both study groups, and all patients were kept
in a prone position.

The MD group

The surgical site was confirmed by immediate preopera-
tive lateral fluoroscopy imaging then accordingly a mid-
line skin incision of 2 cm was applied. The skin was then
retracted laterally and guide wire and sequential dilators
were placed under the control of lateral fluoroscopy. A
tubular retractor was then attached and secured to a flex-
ible arm. Discectomy and foraminotomy were then per-
formed under the microscope (OPMI Vario S88, Zeiss,
Germany) then ultimately drainage tubes were placed
and secured.

The ED group

In accordance still with the guidance of C-arm fluoros-
copy, from the entrance point, a 18-gauge needle was
inserted from the entry point before a 22-gauge nee-
dle was inserted into the herniated intervertebral disc
through the 18-gauge needle, then the contrast agent
was injected into the intervertebral disc. Endospine
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Destandau system, by Storz, Germany was used, sequen-
tial insertion of the dilators was done to allow adequate
exposure then the blue degenerated disc material is
removed by the endoscopic forceps until a full nerve
decompression is achieved.

Operative time, complications, and the amount of
blood loss were recorded for all the study subjects.

Finally, Closure was performed in a routine fashion. All
patients received prophylactic antibiotics perioperatively,
and they were transferred to the ward where they could
start ambulation on the same day with no need of using a
lumbar corset upon ambulation. The suction drains were
removed on the second postoperative day.

Clinical outcome was assessed through evaluating the
patients’ postoperative neurological outcome by record-
ing the postoperative VAS-B, VAS-S, and mJOA scores
for all patients at 1, 6 and 12 months after surgery and
comparing the results to preoperative scores.

Data analysis was performed using the Statistical Pack-
age for Social Sciences, version 19.0 released 2010 (SPSS
Inc, Chicago, IL, USA), and a p value<0.05 was con-
sidered statistically significant. Shapiro—Wilk test was
used to evaluate normal distribution of continuous data.
Continuous variables are presented as mean and SD val-
ues. Categorical variables are presented as numbers of
cases and percentages. Chi-square test or Fisher’s exact
test was used to analyze categorical variables, while stu-
dent ¢ test was used for comparing Continuous variables
between the two study groups.

Results

All the patients’ preoperative data was studied and ana-
lyzed. There were 32 (80%) males and 8 (20%) female
patients. Their age ranged from 30 and 60 years, with a
mean age of 48.4 (£7.14 SD) years in the MD group, and
a mean age of 45.7 (£6.41 SD) years in the ED group.
Table 1 describes the demographic data and risk factors
of the studied patients. The commonest recorded medical
risk factor was hypertension which was noted in 16 cases
(40%), followed by Diabetes mellitus noted in 8 patients
(20%). There was no statistically significant difference
found between both groups regarding demographic data
of the studied patients.

In MD group subjects, the pathological level was L4-5
in 10 (50%) patients, L5-S1 in 6 (30%) patients, and L3-4
in also 4 (20%) patients; in contrast to 12 (60%) patients
in L4-5 level, 5 (25%) patients in L5-S1 level and 3 (15%)
patients in L3—4 level among the ED group.

Low back pain was a presenting symptom in all MD
group subjects in contrast to 18 (90%) patients among
the ED group subjects; whereas sciatic pain was a pre-
senting symptom in all subjects included in our study.
The left side was pathological in 16 (80%) patients and
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Table 1 Demographic data of the studied patients
MD ED p
n % n %
Age group
20-30 5 250 5 250 0.726*
31-40 7 350 9 45.0
41-50 7 350 4 20.0
51-60 1 5.0 2 10.0
Sex
Male 18 90.0 14 70 0.513*
Female 2 10.0 6 30

MD microscopic discectomy, ED endoscopic discectomy, N number

*Chi square test

the right side accounted for 4 (20%) patients in the MD
group; in the ED group, the left side was involved in 15
(75%) patients, and the right side in 5 (25%) patients.
Sensory affection was recorded in 15 (75%) patients in
the MD group and 14 (70%) patients in the ED group.
The prolapsed lumbar disc site was mainly posterolateral
among the MD group, being noted in 12 (60%) patients,
while it was mainly lateral among the ED group as it was
recorded in 13 (65%) patients (Table 2).

Both study groups showed a significant postopera-
tive clinical improvement following surgery denoting a
favorable response to both surgical modalities. Consider-
ing VAS-B evaluation, the recorded mean values for the
preoperative assessment, at the first, sixth, and twelfth
months follow-up showed a statistically highly significant
improvement of values on comparing between the preop-
erative and the postoperative results throughout the fol-
low up intervals (p =0.001); the mean values for VAS-B
improved from 6.35+1.14 pre-operatively to 1.2+0.52
twelve months after surgery in the MD group, and from
8.6+ 1.16 pre-operatively to 1.8+1.32 twelve months
after surgery in the ED group (Table 3).

Similarly, the mean values for VAS-S improved from
9.75+0.44 pre-operatively to 0.35+0.49, 12 months
after surgery in the MD group, and from 8.58 +-0.93 pre-
operatively to 1.8+1.36, 12 months after surgery in the
ED group. These recorded mean values for the preopera-
tive assessment, at the 1st, 6th, and 12th months follow-
up subsequently revealed a statistically highly significant
improvement of values on comparing between the preop-
erative and the postoperative results throughout the fol-
low up intervals (p =0.001) (Table 4).

Table 5 states that on evaluating both the MD and the
ED groups regarding the preoperative and the postop-
erative mJOA score mean values, there was a statistically
highly significant improvement of values throughout
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Table 2 Comparison between the 2 study groups as regard
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Table 4 Comparison between the 2 study groups regarding the

clinical data preoperative and the postoperative VAS-S values
MD ED p MD ED p*
n % n % Mean +SD  Mean +SD
Back pain Pre VAS-S 9.75 044 8.58 093 0.0001
No 0 0 2 20 048** VAS-S 1 month Post 2.15 0.37 12 161 0.014
Yes 20 100.0 18 90 VAS-S 6 months Post 1.25 0.55 1.55 1.39 0.357
Sciatica VAS-S 12 months Post ~ 0.35 049 1.8 1.36 0.001
Left 16 80.0 15 750 0.614* MD microscopic discectomy, ED endoscopic discectomy, Pre preoperatively,
Right 4 20.0 5 250 VAS-S Visual analogue scale for sciatic pain, Post postoperatively, SD standard
Straight leg raising (SLR) deviation
*Student t test
Left 16 80.0 15 75.0 0.614*
Right 4 20.0 5 25.0
S ffecti .
ensory aftection . Table 5 Comparison between the 2 study groups as regard
No > 20 6 3000723 preoperative and the postoperative mJOA score values
Yes 15 75.0 14 70.0
Reflexes mD ED p*
No 17 85.0 9 45 0.008* Mean +SD Mean =£SD
Yes 3 15.0 11 55
Pre mJOA score 8.10 210 134 1.5 0.0001
Affected level
mJOA score 1 month post 20.00 253 224 2.1 0.0001
L3-4 4 20.0 3 15 0.31*
mJOA score 6 months post 2545 272 2275 18 0.0001
L4-5 10 50.0 12 60.0
mJOA score 12 months post 2735 179  23. 1.16  0.0001
L5-S1 6 300 5 25
Site MD microscopic discectomy, ED endoscopic discectomy, Pre preoperatively,
mJOA modified Japanese Orthopedic Association score, Post postoperatively, SD
Posterolateral 12 60.0 4 20 0.006** standard deviation
Foraminal 5 250 3 15 *Student t test
Lateral 3 15.0 13 65

MD microscopic discectomy, ED endoscopic discectomy, N number
*Chi square test
**Fisher exact test

Table 3 Comparison between the 2 study groups regarding the
preoperative and the postoperative VAS-B values

MD ED p*
Mean +SD  Mean +SD
Pre VAS-B 6.35 1.14 8.6 1.16 0.0001
VAS-B 1 month Post 245 0.51 1.85 1.2 0.204
VAS-B 6 months Post 1.65 049 17 1.38 0.87
VAS-B 12 months Post ~ 1.20 0.52 1.8 1.32 0.066

MD microscopic discectomy, ED endoscopic discectomy, Pre preoperatively,
VAS-B Visual analogue scale for back pain, Post postoperatively), SD (standard
deviation)

*Student t test

the follow up intervals following surgery (p =0.001); the
mean values for mJOA improved from 8.1£2.1 pre-
operatively to 27.351+1.79 twelve months after surgery
in the MD group, and from 13.441.5 pre-operatively to
23.1+1.16 twelve months after surgery in the ED group.

These recorded mean values for the preoperative assess-
ment, at the 1st, 6th, and 12th months follow-up subse-
quently revealed a clinically significant improvement on
comparing between the preoperative and the postop-
erative results throughout the follow up intervals in both
groups.

Table 6 denotes that there was a statistically highly sig-
nificant difference between both groups considering the
operative time; the mean value for the microscopic dis-
cectomy surgery was 65.75+7.99 min (min) in contrast
to a mean value of 139.3+55.0 min. for the endoscopic
surgery; similarly, there was also a statistically highly sig-
nificant difference between both groups considering the
intraoperative blood loss, being 47.25 £ 14.44 ml (ml) and
88.8+£22.1 ml in both groups respectively.

However, there was no statistically significant differ-
ence between both groups considering the incidence of
postoperative complications, two cases were recorded
among the MD discectomy group in contrast to three
cases among the ED group. A single patient of each
group developed temporary motor weakness and sensory
affection on the same side of the operation immediately
after surgery in the absence of a distinctive intraopera-
tive event or neural injury, both had conservative medical
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Table 6 Comparison between the 2 study groups regarding
the operative time, intraoperative blood loss and incidence of
operative complications

MD ED p
Mean +SD  Mean +SD
Operative time (min) ~ 65.75 7.99 1393 55.0 0.001*
Blood loss (ml) 47.25 14.44 88.8 22.1 0.001*
Complications
No 18 90% 17 85% 0.342%*
Yes 2 10% 3 15%

MD microscopic discectomy, ED endoscopic discectomy, Min minutes, M/
milliliters, SD standard deviation

*Student t test
**Fisher exact test

management and showed complete recovery of motor
power within three weeks after surgery.

Unintended durotomy also took place in a single
patient in each group, a small dural tear was identified
intraoperatively in the ED case during root retraction, the
dura was not sutured yet a fat graft was applied upon the
minute cerebrospinal fluid (CSF) leaking site, and no CSF
leak was noticed, this could be attributed to the fall back
of tissues which created a physical barrier to the hydro-
static pressure of the intradural space and the small gap is
closed so well that there is no space for CSF to accumu-
late. The MD case unintended durotomy was identified
during flavectomy where a small dural leaflet was caught
in a Kerrison rongeur, the tear was repaired intraopera-
tively via dural sutures augmented by a fat graft, then a
drain was kept superior to the fascia in a non depend-
ent location with no suction and a stitch was taken at its
place when removed; no subsequent collection or leakage
was recorded in any of the two cases.

One patient of the ED group had postoperative
superficial wound infection that was cured in less than
two weeks using oral antibiotics and frequent wound
dressings.

Discussion

Lumbear disc prolapse is the most common spinal pathol-
ogy affecting young age group, particularly between 30
and 50 years old; it accounts for a variety of symptoms
including back pain, radicular pain with or without neu-
rological deficit, and eventually patients refractory to
conservative management for a minimum of 4 weeks,
or having their activities of daily living affected are dealt
surgically [10-12]. Discectomy performed either through
an open approach or by minimally invasive techniques
remains the gold standard management solution includ-
ing hemilaminotomy, flavectomy and discectomy; the
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success rates of discectomy in the treatment of sciatic
pain has been reported to range between 50 and 98%
[13-15]. Advantages of minimal invasive surgery includes
less perioperative pain, early ambulation, shorter hos-
pital stay and early return to work with smaller incision
[16-18]. Minimally invasive tubular lumbar endoscopic
discectomy is a refinement of the standard open micro-
scopic lumbar discectomy technique. Traditional MD
surgery requires muscles dissection and retraction which
might induce iatrogenic morbidity of the soft tissues in
spite of providing greater visualization of dural sac, direct
visualization of anatomic structures and obtaining the
optimal angle for disc removal; however, ED is associated
with tubular retractors which minimizes the tissue injury
and ensures that deeper tissues are less exposed to poten-
tial pathologic organisms due to restricted surgical field.
Despite these claims there is little support in the litera-
ture to justify the adoption of ED over standard MD and
the issue remains controversial.

It is therefore necessary to discuss the clinical effica-
cies of both procedures to generate data that might aid
surgeons make a better clinical judgement and develop
optimal surgical plan. In our study, we tried to evaluate
the clinical outcome and efficacy of both microscopic and
endoscopic discectomy as minimally invasive approaches
for the management of herniated lumbar disc and assess
our results in contrast to the literature.

Our study was conducted on 40 patients with symp-
tomatic unilateral lumbar disc prolapse as confirmed on
preoperative MRI to whom surgical management was
performed through either microscopic or endoscopic
approaches then assessed postoperatively.

The mean age of our study cases was 45.7 years; there
was a male predominance as of 80% males and 20%
female patients.

Follow up assessment for our patients was conducted
through the evaluation of the visual analogue score for
both back pain and radicular pain, also we used the mod-
ified Japanese orthopedic association score evaluation
system for lower back pain syndromes.

The mean value of the preoperative VAS for the back
pain was recorded 8.6+1.16 for the endoscopic cases
and 6.35+£1.14 for the microscopic cases, one month
postoperatively, there was a statistically highly signifi-
cant improvement in these mean values being 1.85+1.2
and 2.45+0.51 respectively, yet there was no statisti-
cally significant difference on comparing between the
two groups; whereas the VAS-B mean values at the end
of the postoperative follow up, twelve months after sur-
gery were still showing a statistically highly significant
improvement in both groups compared to the preopera-
tive values, they were recorded 1.8+1.32 and 1.2+0.52
respectively denoting a significant postoperative clinical
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improvement and a favorable surgical outcome, yet there
was still no statistically significant difference between
both groups.

Our results came in accordance with those stated by
Teli et al. [19], and Asati et al. [20]; however, other studies
as in Anderson [21] and Arts et al. [22] described a higher
incidence of postoperative low back pain in microscopic
discectomy in comparison with the endoscopic approach.

Similarly, the mean values for VAS-S 1 month after sur-
gery showed a statistically significant improvement for
both groups when compared to the preoperative values,
the MD group mean values improved from 9.75=+0.44
pre-operatively to 2.1540.37, 1 month after surgery, in
contrast to 8.58+0.93 and 1.2+ 1.61 respectively in the
ED group. Eventually there was a statistically highly sig-
nificant improvement of VAS-S values in both groups 1
year after surgery compared to the preoperative mean
values, being 0.35=+0.49 in the MD group, and 1.8 +£1.36
in the ED group. No statistically significant difference
between both groups were recorded.

In their study comparing the clinical outcome of both
endoscopic and microscopic discectomy, Yang et al. [23]
concluded that there were significant intergroup dif-
ferences in VAS-B recorded values 2 years after surgery
being much better among the ED group, the rate of excel-
lent or good outcome was 90.32% with ED group and
78.95% with MD group; they presumed the reason could
be because of the lesser surgical trauma in the ED group.
However, similar to our study, they found the intergroup
differences in VAS-S score mean values two years follow-
ing surgery to be statistically non significant. Other stud-
ies were also in accordance with our results concluding
that sciatica in both groups significantly improved and
remained satisfactory at the 24-month follow up follow-
ing surgery [24-26].

The mJOA score mean values markedly improved in
both groups after surgery, it improved from 8.1 +2.1 pre-
operatively to 20+2.53 among the MD group 1 month
postoperatively, and from 13.441.5 to 22.4+2.1 among
the ED group, indicating a statistically highly significant
improvement; progressive improvement was noted was
also noted in both groups 1 year postoperatively where
mJOA mean values were recorded 27.354+1.79 and
23.1+1.16 in both groups respectively. These findings
point to a significant clinical improvement on comparing
between the preoperative and the postoperative results
throughout the follow up intervals in both groups. The
difference in mJOA score mean values between both
groups was statistically non significant. Liu et al. [26] also
noted a significant postoperative improvement in the
JOA scores, VAS scores of low back pain and leg pain at
the last study follow up when compared to the preopera-
tive correlates in all the study groups, also, there was no
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statistically significant difference among the study groups
in JOA scores, and VAS scores for leg pain.

For our patients who underwent endoscopic discec-
tomy, the mean operative time was 139.3+55.0 min
while for those who underwent micro-discectomy it was
65.754+7.99 min, this statistically highly significant dif-
ference could be attributed to our progressively grow-
ing learning curve and surgical experience regarding
the endoscopic approach, since we noticed that in our
initial ED cases have recorded a mean operative time of
173 min while in late cases it was about 93 min. Com-
paring our results with the literature, Muramatsu et al.
[27] recorded a mean operative time of 105.7 min for
their ED cases, whereas Asati et al. [20] reported a sig-
nificantly shorter operative time being 82.3 min in the ED
group compared to our results, in contrast to 71.5 min in
the MD group which is close to our study results for the
same group. Mayer and Brock [28] noted a significantly
shorter operative time of 40.7 +11.3 in the ED group and
58.2+15.2 min in the MD group.

The mean values of intraoperative blood loss in our
study subjects also revealed a statistically highly signifi-
cant difference on comparing between both groups. We
recorded 47.25+14.44 ml (ml) in the MD group and
88.8+22.1 ml in the ED group, and despite of this sig-
nificant difference, yet no patient needed intraoperative
blood transfusion in any of the groups which is consid-
ered a rare event in lumbar surgery; the average blood
loss in endoscopic approach according to Asati et al. [20]
appeared similar to our recorded value being 82.3 ml,
while Wu et al. [29] study results appear significantly less
being 44 ml.

Considering the incidence of operative complications,
our study concluded there was no statistically significant
difference between both groups. Yang et al. [23] reported
a higher incidence of complications with ED than with
MD, yet they described this difference to be non signifi-
cant and similar to our study results, no major compli-
cations were reported. In their MD group, there was a
single case of a dural tear that was repaired during sur-
gery, five cases in their ED group and one case in the MD
group had postoperative paresthesia, but the symptom
disappeared within 4 weeks after treatment with oral
mecobalamin. Phan et al. [30] also noted no statistically
significant difference in overall complications, dural
tears, root injury or wound infection.

Conclusions

Our study concluded that microscopic lumbar discec-
tomy is as safe and effective as endoscopic lumbar discec-
tomy for the management of symptomatic lumbar disc
herniation with a low complication rate, less operative
blood loss and operative time. Larger series and further
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studies would be yet considered with longer follow-up
periods.
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