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Abstract

Objective: The research aims to compare the therapeutic
effect between improved system of micro-endoscopic
discectomy (MED) and traditional discectomy for the
treatment of lumbar stenosis.

Methods: A retrospective study was carried out in two
randomly allocated groups totaling 300 patients with
lumbar stenosis, the improved MED group A and the
conventional group B. All of them were examined by X-
ray, CT, MRI and proved to be lumbar stenosis. Intra-
operative blood loss and hospital stay were analyzed.

Results: The average of blood loss in group A: 83.10 ml ±
5.21 ml, while in group B, the blood loss were 150.13 ml ±
10.23 ml. And the average of hospital stay after
operations in group A were 7.2 ± 1.1 days, group B 11.9 ±
1.4 days. There were significant differences between two
groups (P<0.05). There were 5 cases suffering endorachis
rupture in each of the two groups, which all healed after
treatment. There were 4 cases suffering spine instability
in group B after treatment of 4 years. And those patients
were treated with cumber fusion jointed by GSS pedicle
screw fixation. There were no other complications, such
as operational mistakes, nerve root injury, cauda equina
injury. There were no recurrent cases. According to the
Nakai classification, the excellent and good rate has no
significant differences between the two groups (P>0.05).

Conclusion: The curative effects of both methods are
satisfactory, but the improved system of MED has more

advantages compared with traditional discectomy, which
can be one of the ideal minimal invasive operations.

Keywords: Micro-endoscope, Minimally invasive surgery,
Lumbar stenosis

Introduction
Lumbar stenosis is a common and complicated disease.

Although traditional decompression surgery is well suggested,
it can easily lead to spinal instability and scarring from
hematology because of the destruction of the posterior spinal
structures [1]. It can maintain the stability of spinal bio-
mechanics on the premise of full decompression [2].
Therefore, it has drawn great attention by an increasing
number of spine surgeons. The MED (micro-endoscopic
discectomy) was first applied to lumbar disc herniation by
Smith and Foly in 1997. It is easily accepted by patients
because it causes less pain and has the advantages of small
incision, high-resolution [3]. It has also been recognized by
more and more specialists for its full decompression, less
trauma, spinal stability and rapid recovery [4-6]. With the
development of minimally invasive surgery, the application of
microsurgery in spine surgery is increasing [7,8]. In recent
years, a major breakthrough in the treatment of lumbar
stenosis has been made. However, there is rare comparative
retrospective study between MED and traditional discectomy.
We performed this retrospective study to compare these two
methods, which treated 300 cases with lumbar stenosis from
June 2004 to May 2011. We aim to offer a better surgical
solution for lumbar spinal stenosis.
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Materials and Methods

Ethical statement
All study procedures were reviewed and approved by the

institutional ethics review board at the people’s hospital of
Baise and conducted according to the principles expressed in
the declaration of Helsinki. Informed consent was exempted
by the board due to the retrospective nature of this research.
Patient records/information were anonymized and de-
identified prior to analysis.

The Patients
All symptoms of those patients met the following

conditions. First of all, the main symptom is nerve intermittent
claudication less than 500 meters accompanying intractable
pain. Secondly, the imaging (CT or MRI) shows lumbar spinal
sagittal diameter <10 mm, lateral recess <2 mm, it is lateral
recess stenosis which conform to the clinical symptoms and
physical signs. What’s more, this study eliminates lumbar
diseases such as congenital stenosis or instability and
spondylolisthesis. Last but not least, there is discharge or
recurrent attacks after 3 months of conservative treatment.
The patients were divided into two groups, the improved MED
group A and the traditional group B. All of them were
examined by X-ray, CT, MRI and proved to be lumbar stenosis.

There were 80 males and 68 females in group A, the average
age was 46 ± 10.2 years old（33 to 80 years old). The average
duration of the disease was 49 ± 13.8 months (7 months to 28
years). All cases were caused by degenerative disease. 120

cases were combined with lumbar disc herniation. The clinical
manifestations were low back pain and intermittent
claudication of varying degrees. 23 cases combined with cauda
equina symptom. 103 cases involved one-segment spinal
stenosis, including 14 cases in L3/4, 43 cases in L4/5 and 46
cases in L5/S1. 38 cases involved two segments, including 16
cases in L3/4 and L4/5 and 22 cases in L4/5 and L5/S1. 7 cases
had spinal stenosis from L3/4 to L5/S1. 34 cases had
hypertension and 9 cases had diabetes mellitus.

Group B included 82 males and 70 females, the average was
48 ± 12.4 years old (34 to 82 years old). The average duration
of the disease was 50 ± 14.4 months (9 months to 26 years).
Degeneration is the cause for all cases. 123 cases combined
with lumbar disc herniation. The clinical manifestations were
low back pain and intermittent claudication of varying
degrees. 25 cases combined with cauda equina symptom. 106
cases had one-segment spinal stenosis, including 16 cases in
L3/4, 47 cases in L4/5 and 43 cases in L5/S1. 40 cases had two
segments, including 22 cases in L3/4 and L4/5, 18 cases in L4/5
and L5/S1. 6 cases involved from L3/4 to L5/S1. 36 cases
complicated with hypertension and 7 cases had diabetes
mellitus.

It showed that the lumbar spinal and the lateral recess
stenosis, dural and nerve root compression were caused by
the following factors such as lumbar small joint hyperplasia
and cohesion, yellow ligament hypertrophy, lumbar disc
herniation. It can be diagnosed by X-ray, CT or MRI imaging.
There was no significant difference between the two groups in
terms of the general information such as sex ratio, duration,
segment stenosis, the average age and complications (P>0.05)
(Table 1).

Table 1 Comparison of two groups of patients before treatment

Group Gender Age

(x ± s, years)

Duration

(x ± s, months)

Spinal Stenosis

(segments, numbers)

Complication

(diseases, numbers)

Male Female One Two Three hypertension DM

A(148) 80 68 46.5 ± 5.33 48 ± 23 103 38 7 34 9

B(152) 82 70 47.1 ± 5.21 49 ± 19 106 40 6 36 7

P value 0.9852 0.3249 0.6814

Operation Methods

Anesthesia, position and orientation
The patient is set up in bow and prone position, therefore

the abdomen could be hung up after epidural anesthesia. C-
arm X-ray machine was used for accurate position during the
whole procedure.

Surgical method
Similar to the report by Li et al. [9], the improved system

was applied in group A. Firstly, for improved working channel
of MED, it has 360° rotational camera system and up-down
adjustable fixing device, the button is designed with a 40°

curve to expand operative vision field. Secondly, the new
system changed the traditional straight chisel into 2.6 mm
diameter curved one, more effective deal with the
hypertrophied lamina and the proliferated small joints. Thirdly,
using the self-invented L-shaped reverse curette for calcified
lumbar disc. The handle length was 32 cm, the convex side was
upward and the surface was smooth, the concave side was
downward and the edge was sharp. With combination with
the mobile MED devices it can be freely to tilt or sway. 1.6 cm
to 2.6 cm length longitudinal incision was made 1 cm beside
the targeted vertebral segment. For multiple segments, after
making the posterior mid-line incision, both side of the
vertebral segment inserted guide wires. In order inserting the
expanding pipe and working channel to the lamina. Drilling a
bone window carefully and removing the lower edge of upper
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lamina. For complicated cases with serious hypertrophied
lamina and the proliferated small joints, firstly should use the
micro curved chisel to make it thinner and then open the bone
window from the lamina with the bone forceps. Removing the
yellow ligament completely, expanding gradually the range of
decompression, the working channel should be appropriate
tilted outward to accommodate the lamina. By adjusting the
work channel, all the soft tissues and osteoarthritis of lateral
recess should be removed thoroughly to achieve full
decompression of the nerve roots on both sides. Lumbar disc
should be excised and the central tube should be enlarged if
combined with lumbar disc herniation. The standard of
decompression was that the limited nerve root can move
inward around 1 cm [10]. Besides, the dura and nerve root can
move 3 mm to 4 mm freely. The probe can be inserted into the
nerve root site along the nerve root.

In group B, 6 cm to 15 cm length longitudinal incision was
made along the mid-line of the spinous process. Separating
the soft tissues and exposing the targeted up and down
vertebral lamina. Removing all or half of the lamina and
gradually exposing the yellow ligament and dural sac. Checking
and confirming the cause of the stenosis, then carefully cutting
out the yellow ligament, hyperplasia of the articular facets,
calcification of the posterior longitudinal ligament and
herniated disc to make the nerve root moving freely and
release the compression of the dural sac as well.
Decompression standard is the same with group A.

Clinical evaluation and standard
The postoperative efficacy of those two groups was

determined by Nakai standards [11].

Excellent: The signs and symptoms disappeared completely,
restoring the original work;

Good: The symptoms and positive signs disappeared
basically, but low back pain and lower limb soreness remained
after exertion;

Fair: The symptoms and signs were improved significantly,
but left sequelae such as mild low back pain or leg discomfort.
Those patients cannot be fully engaged in the work and life;

Poor: The improvement of symptoms and signs is not
obvious, cannot be engaged in normal work and life.

Statistical Analysis
Data are presented as mean ± standard of deviation, SPSS

11.0 statistical analysis software package are used for
statistical analysis. Measurement data between groups and
within groups were analyzed using independent sample t-test
and paired t-test, chi-square test with count data. For all
statistical tests, P<0.05 was considered significant.

Results
All cases had been successfully operated. The average blood

loss during operation in group A was 83.10 ml ± 5.21 ml, while
in group B it was 150.13 ml ± 10.23 ml. The hospitalization
after operation in group A was 7.2 ± 1.1 d, while in group B, it
was 11.9 ± 1.4 d. There were significant differences between
two groups (P<0.01) (Table 2). Patients in group A were
followed up for 14 to 56 months with an average time of 28
months, while in group B, they were followed up for 13 to 54
months with an average time of 27 months. Example: a typical
case (Figures 1-3). There were 5 cases suffering endorachis
rupture in each of the two groups, which were healed by
corresponding treatment such as patch, fibrin glue closure and
gelatin sponge. There were 4 cases suffering from spine
instability in group B after 4 years of treatment. And those
patients were treated with cumber fusion jointed between GSS
pedicle screw fixation. There were no other complications
such as operational error, nerve root injury and cauda equina
injury. There were no recurrent cases reexamined by imaging.
According to the Nakai classification, there were 72 excellent
cases, 65 good cases, 9 fair cases and 2 poor cases in group A.
The excellent and good rate was 92.6%, while in group B, there
were excellent 75 cases, 64 good cases, 10 fair cases and 4
poor cases. The excellent and good rate was 91.4%. There was
no significant difference between the two groups (P>0.05)
(Table 3).

Table 2 Comparison of two groups of surgical indicators

Group N Blood Loss (ml) Hospitalization After Operation (d)

A 148 83.10 ± 5.21* 7.2 ± 1.1*

B 152 150.13 ± 10.23 11.9 ± 1.4

Note: Compared with the B group*p<0.05
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Figure 1 Preoperative: MRI films of the patient, L3/4, L4/5
and L5/S1 lumbar disc herniation and lumbar stenosis

Figure 2 One week after operation: The central tube and
nerve root tube both sides which caused pressure have
been made to become decompress fully

Figure 3 Thirty-two months after operation: The central
tube and nerve root tube both sides which caused pressure
show decompress fully

Discussion
Lumbar stenosis is a common and multiple illness that leads

to low back and leg pain. The patients have to be treated when
their disease is associated with nerve root lesions. Traditional
surgery can decompress completely, but there are some
shortcomings such as larger trauma, slow recovery and
potential instability of lumbar. Because of the important role
of the spinal posterior structure which maintains the stability
of the spine [12], and there is no or less damage to blood
supply of paraspinal and nerve, the minimally invasive
techniques of spinal has been widely drawn attention.

Table 3 Evaluated by Nakai classification

Group N Excellent Good Fair Poor Good
Rate

A 148 72 65 9 2 92.6%

B 152 75 64 10 4 91.4%

Note: Compared with the B group: p<0.05

Comparing the methods of improved system of MED with
traditional discectomy for lumbar stenosis, MED is a
combination of traditional discectomy and endoscopic
techniques. Clearer surgical field can guarantee complete
fenestration, nerve root channels to expand, and the
separation of adhesions around the nerve root for operative
field amplification due to the advanced video recording system
[8,10]. Dural sac and nerve root can be fully decompressed. It
can resect hypertrophic ligament in medial edge of the facet
and expand the nerve root canal with the advantages of
minimally invasive, good curative effect [13]. As Li et al. [9]
reported, using a modified endoscope and special designed
instruments could reduce decompression of the spinal canal.
There were no serious complications. The results were
satisfied and expanded the surgical indications by MED for
lumbar stenosis. Xu et al. [14] also reported that using mobile
micro-endoscopic discectomy technique for lumbar disc
herniation and canal stenosis can be much easier to reduce
decompression and provides good results. We made the fullest
use of combination advantages of the improved system. The
excellent and good rate was 92.6% in group A which was close
to the reports in domestic and abroad. There was no lumbar
instability in group A and 4 cases were suffered from spine
instability in group B after treatment of 4 years. And those
patients were treated with lumber fusion jointed between GSS
pedicle screw fixation, which suggests that excessive iatrogenic
injury may accelerate the degenerative lumbar instability. MED
is a kind of "minimally invasive approach ", called "separation
of eye and hand". It needs to be operated within a narrow
channel, because its vision position is limited. So that the
surgeons should have the operating experience of open
surgery and minimally invasive surgery and be well-known of
the spinal local anatomical knowledge [15]. It takes a long time
to practice and accumulate experience to master skilled
techniques. Qi et al. [16] pointed out that the operation key
points of MED technique is the working channel and position
of opening window which should be aligned with the disc
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herniation, avoid spinal hemorrhage, and use strict hemostasis
to prevent surgical field becoming unclear. At the same time,
it’s much important to prevent the omission of lesions due to
limited vision. The efficacy of minimally invasive surgery is
close to classic surgery for retaining the complex of lamina,
spinouts’ process and interspinous ligament [17,18].
Compared with traditional surgery, the MED has the
advantages of fewer traumas, less bleeding, shorter
hospitalization time, and fewer complications and less impact
on the stability of the spine.

The most common complications of surgery for lumbar
stenosis are dural rupture, nerve root injury, infection, fixed
position error. The following points should be paid attention
to. Firstly, according to the medical history, clinical symptoms
and imaging examination results, the cases should be selected
strictly. Secondly, in order to avoid positioning error, it’s of
significant importance to read X-ray carefully and repeatedly
adjusting the position during the procedure. Thirdly, it is easier
to start from the narrower side which the patients’ symptoms
are usually more serious. Before removing the yellow
ligament, it is important to cut the homolateral lamina and
related osteoarthritis structure to achieve decompression. It
can help avoiding the damage of endorachis and nerve root.
Fourthly, it should be extremely careful and gentle when
separating the yellow ligaments from endorachis to avoid the
rupture. If occurred, endorachis reparation is needed during
treatment. For difficult cases, biological proteins glue and
gelatin sponge filling should be used and the end of the bed
should be elevated after surgery. Liu et al. [19] calculated that
iatrogenic cause could account for 76.9% of all the dural
accidental injuries. Totally 10 cases occurred endorachis
rupture from the two groups, which may be caused by
incomplete separation of the yellow ligament from endorachis
or the operating methods were not careful enough. Fifthly, it is
effective to start from the site of herniated disc, then gently
stripping and revealing outward, separating and protecting the
vein plexus. By application of gelatin sponge, thrombin, brain
cotton piece with adrenaline, bone wax and bipolar of
electricity to achieve stopping bleeding completely. By
repeated saline flushing it can also help to prevent adhesion
and postoperative infection, reduce inflammatory mediators
and bone debris. If it is difficult to enter the spinal canal,
bleeding is serious and difficult to stop, vision is not ideal,
decompression is not satisfying, nerve or endorachis injury is
hard to handle, it is necessary to turn back to the traditional
open surgery. There were 3 cases in group B treated with open
surgery and ended with success. Finally, the critical surgical
technique is removing tissue completely which damaged the
normal morphology and slip space of nerve root [20]. Probing
the nerve root freely after decompression to confirm the
operation effect. The dural membrane should be with no
pressure and no summon up. Both of the two groups have
followed the above principles and achieved satisfactory
results.

This study shows that improved system compared with
traditional discectomy for lumbar stenosis not only could
obtain the same satisfactory results of therapy, but also

overcome the defects of traditional surgery, which can be one
of the ideal minimal invasive operations.

Conclusion
The curative effects of improved system of micro-

endoscopic discectomy (MED) and traditional discectomy for
the treatment of lumbar stenosis are satisfactory, but the
improved system of MED can overcome the disadvantages of
traditional discectomy, less cost and faster heal, which can be
one of the ideal minimal invasive operations.

Limitations of the Study
Some limitations exist in the research, such as relatively

short time in the study, few selected cases of patients, and
some patients were unwilling to return to the hospital for
reexamination. Meanwhile, because of the limited funding,
the number of selected cases is not enough to attain the
representative research results. Therefore, we strongly hope
to have more research funding, in order to make the research
results more representative.
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