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Introduction
Lumbar disc diseases are quite common. Surgical discectomy
for carefully selected patients with sciatica due to lumbar disc
prolapse provides faster relief from the acute attack than
conservative management.1 Removal of a herniated disc using
the operative microscope was first performed by Yasargil in
1977. It has been, and still is, considered the “gold standard” of
surgical treatment for lumbar disc herniation and is the
method used by the vast majority of spine surgeons.2

The role of surgery by minimally invasive techniques for
lumbar disc disease remains unclear in the Cochrane review.1

Neuroendoscopy has grown rapidly in the past 25 years as a
therapeutic modality for treating a variety of brain and spinal
disorders.3–5 There are reports of significant advantages of
endoscopy over open or microdiscectomy techniques, such as
better visualization of the lesion, smaller incision sizes with
lower short-term morbidity, and reduced hospital stay. In
addition, spinal endoscopy allows observers and operating
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Abstract Introduction The role of surgery by minimally invasive techniques for lumbar disc
disease remains unclear in the Cochrane review. There are reports of significant
advantages of endoscopy over open or microdiscectomy techniques, such as better
visualization of the lesion, smaller incision sizes with lower short-term morbidity,
reduced hospital stay, and better education.
Materials and Methods Four hundred consecutive lumber disc herniation patients
underwent endoscopic interlaminar lumbar discectomy from January 2006 to Decem-
ber 2010 by single surgeon by Destandu system (Karl Storz, Germany). Single-level and
double-level disc with unilateral or bilateral symptoms (including central, sequestrated,
or migrated disc) were included. Visual analog scale (VAS) scores for back pain and leg
pain and MacNab criteria were recorded pre- and postoperatively.
Results The mean VAS score before surgery was 7.9 as compared with a 1.5 score
3 months after surgery. Postoperative VAS scores were significantly better in 90% of
cases. Overall, 91% of patients had good-to-excellent results according to MacNab
criteria. Accidental intraoperative single-facet injury, minor dural tear, recurrence,
postoperative discitis, and persistent paresthesia were seen in 3, 7, 2, 2, and 1 patients,
respectively. The mean follow- up was 24 months (range 10 months to 5 years).
Conclusions Endoscopic interlaminar technique (ILT) was a safe and effective alterna-
tive procedure for lumber disc disease. This was associated with some complications,
especially in the initial learning curve. Once the practitioner is over the learning curve
and has acquired expertise, this procedure was safe and effective.
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room staff to be more involved and, thus, is better for
education. On the other hand, spinal endoscopy carries
additional risks, and the surgeon must always be prepared
to convert to an open procedure. The learning curve for spinal
endoscopy is steep. Nevertheless, with training and experi-
ence, the surgeon can achieve better outcomes, reduced
morbidity, and better cosmetic results. As technology evolves
and more experience is obtained, neuroendoscopy will likely
achieve further roles in spine surgery.4 The aim of this article
is to report our experience of endoscopic interlaminar tech-
nique (ILT) in lumbar disc diseases.

Materials and Methods

Four hundred consecutive patients with lumbar disc herni-
ation underwent endoscopic interlaminar discectomy from
January 2006 to December 2010 by single surgeon. Indica-
tions for surgery were progressive neurologic deficit during
observation and persistent bothersome sciatic pain despite
conservative management for 12 weeks. All patients, except
six with severe pain not responding to conservative treat-
ment, were given a trial of medical therapy for at least
12 weeks. All six cases had large disc herniation and under-
went surgery 3 to 5 days after the start of acute pain.
Epidural or root block injection treatment and ozone treat-
ment was also performed from other institutions in 20 and
40 patients, respectively, along with conservative manage-
ment before surgery. Conservative management included
bed rest, anti-inflammatory agents (steroidal and/or non-
steroidal) with analgesics, and muscle relaxants. Age of the
patients ranged from19 to 65 years (average 37 years). In the
beginning of the study, patients with a single nerve root
lesion underwent surgery. After the initial 50 cases, single-
and double-level disc with unilateral or bilateral symptoms
including central, sequestrated, or migrated disc were also
included. Visual analog scale (VAS) scores for back pain and
leg pain were recorded preoperatively and at 3, 6, and
12 months postoperatively. Patients rated their pain on
the VAS from 0 (no pain) to 10 (unbearable severe pain).
MacNab criteria were measured as follows: excellent (with-
out pain or restriction of movement; patient able to work
normally), good (occasional pain; patient able to work
normally), fair (slight progress), and poor (no progress).
All patients had preoperative magnetic resonance imaging
(MRI). Postoperative MRI was performed when a patient
continued to have symptoms. All patients were operated on
by a single surgeon with the Destandu system (Karl Storz,
Germany). Postoperatively, all patients were mobilized as
soon as the pain subsided and were discharged 24 to 48
hours postsurgery. The patients files were evaluated for
technical problems, complications, and overall results by
MacNab criteria and VAS score. Patients were followed up at
2 and 6 weeks, 3, 6, and 12 months.

Endoscopic Interlaminar Technique

Surgery was performed in prone position on a radiolucent
table under general anesthesia using a full endoscopic

technique. A microscope was not used. Destandu technique
was performed using zero-degree scope (4 mm diameter
and 18 cm long). The skin incision was made after confirm-
ing the level under image guidance using a C arm. A 1.5-cm
skin incision was made �1 to 1.5 cm away from midline.
Fascia was cut just lateral to midline. Surgical access was
created utilizing dilatation technology using stout scissors
and an operating sheath. The operating sheathwas directed
toward the desired ligamentum flavum and lamina. Soft
tissue on the lamina, facet joint, and ligamentum flavum
were removed. Burrs and rongeurs were used for resection
of the bone. The part of superior and inferior lamina along
with the medial facet was removed (►Fig. 1). Ligamentum
flavum was removed in all the cases, though it can be
preserved depending on pathology and surgeons
experience.6

Part of the offending disc was removed. Two-level pathol-
ogies could be addressed by moving and angulating the
sheath by the same incision. Removal of opposite-side liga-
mentum flavum and osteophytes of the opposite facet could
be done. We do not use any radiofrequency probe in our
endoscopic technique. No additional costs arose aside from
that for the routine micro-instruments used in other spinal
and cranial endoscopic surgery. The risk of dural tear was
increased when dealing with opposite-side pathology, spinal
canal stenosis, central disc, andmultiple levels.7,8Minor dural
punctures were managed by application of a medical absorb-
able gelatin sponge (AbGel, Shri Gopal Krishna Labs Pvt. Ltd.,
Mumbai, India) on the durawhile significant dural tears were
treated using fat and fibrin glue.

Results

A prospective study of 400 surgical cases of endoscopic
interlaminar discectomy was performed. The mean VAS
score immediately before surgery was 7.9, while it was 1.5
3months after surgery. VAS scores for back pain and leg pain
revealed statistically significant improvement in 90% of
cases when compared with preoperative values. Overall,
91% of patients had good-to-excellent results according to
MacNab criteria. Poor results were seen in 2% of cases. Motor
weakness was observed in 17 patients preoperatively, and
all of them had some recovery at follow-up. Accidental
intraoperative single-facet injury occurred in 3 initial cases.
Minor dural punctures occurred in 7 cases. The average
operative time was 75 minutes (range 45 to 180 minutes).
The average operating time was 135 minutes for the first 25
cases, 120 minutes for cases 26 through 50, and 68 minutes
for the last 350 cases. There were 70 two-level cases. The
average operative time in the last 280 single-level patients
was 60 minutes, whereas it was 100 minutes for two levels.
Average blood loss was 20 mL. In the initial learning curve,
more time was required to remove the ligamentum flavum.
Likewise, surgery for right-sided lesion was more time-
consuming in the beginning. In the learning curve, there
were difficulties due to handling of the scope, the reduced
space available for dissection, resection of ligamentum
flavum, and management of epidural bleeding. Two patients
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had recurrence and were underwent reoperation 3 and
6 months after first surgery. Two patients had postoperative
discitis and both were managed conservatively. One patient
had root damage and persistent paresthesia at 2-year follow-
up. On analyzing the initial 50 cases, we found that most of
the complications (dural tear [6 cases], facet injury [2 cases],
root injury [1 case], and conversion into open surgery [1
case]) were seen in the initial learning curve. Conversion to
open surgery was required in one patient that had root
protrusion after dural tear in initial learning curve. Acciden-
tal intraoperative single-facet injury, root injury, and minor
dural tear occurred in 1, 1, and 4 cases, respectively, in the
initial 25 cases. Facet injury andminor dural tears were seen
in 1 and 2 cases, respectively, in cases 26 to 50, whereas there
was only one dural tear and no facet or root injury in the last
350 cases. The mean follow-up was 24 months (range
10 months to 5 years).

Discussion

Endoscopic procedures are increasingly used for themanage-
ment of brain and spine pathologies. Systematic review using
the Cochrane Collaboration guidelines including all random-
ized or “quasi-randomized” clinical trials comparing classic
open, microsurgical, and endoscopic lumbar discectomies
using a posterior approach found the same long-term clinical
outcome,1 but results in terms of blood loss, systemic reper-
cussions, and duration of hospital stay was superior in
microsurgical and endoscopic techniques as compared with
the classic open technique for the treatment of single-level
lumbar disc herniations.9

VAS scores for back pain and leg pain revealed statistically
significant improvement in 90% cases and over 90% had good-
to-excellent results according toMacnab criteria in our series.
Preoperative VAS score in our series was comparatively high.

Fig. 1 Steps of endoscopic interlaminar technique showing removal of soft tissue from lamina (A), lamina in view (B), part of lamina being
removed by Kerrison punch (C, D) and burr (E), ligamentum flavum being removed (F), trephine being used for perforation in the bulging disc (G),
disc material being removed (H), thecal sac after bilateral decompression (I).
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This could be a reflection of the existing misperceptions and
fear of poor results of lumbar disc surgery among patients and
even amongst general practitioners in this part of the world.
Most of our patients avoid surgery, accepting it only as a last
option when nothing else works. This could explain compar-
atively high preoperative VAS score due to advanced stage of
the disease. There may be some psychological element also.
Similar results of over 90% good to excellent improvement,
with smaller incision, less tissue trauma, and quicker recov-
ery, were reported by other authors.10–12 The 10-year long-
term clinical outcome of microendoscopic discectomy in a
series byWang et al12was better than those of the traditional
discectomy procedure. We also agree that almost similar
results can be obtained with microscopic technique by an
experienced microscopic surgeon. In our study, the viewing
angle and the total area of the exposure—especially of the
opposite side—was better in endoscopic surgery as compared
to microscopic technique in our experience. There is also
some advantage in treating two-level pathologies in terms of
small incision size in endoscopic technique.

Complications such as dural tear, facet injury, root injury,
conversion into open surgery, and discitis were seen in our
series, but the incidence was acceptable. These complications
were more in the initial learning curve. The operating time in
the beginning of the learning curve was higher compared
with the later part of the study when sufficient experience
was gained. The average operative time in the last 280 single-
level patients was 60 minutes, which is comparable to the
microscopic technique. Obtaining microsurgical experience,
attendingworkshops, and selecting suitable patients can help
shorten the learning curve and decrease complications.13 The
complications of ILT, especially dural tears, remain a concern
during the learning stage.14,15 Once the learning curve was
over and expertise was acquired, the procedure is safe and
effective.16 Similar observations of reduced back pain and
fewer complications with early rehabilitation were reported
in ILT technique compared with microdiscectomy by other
authors.17 Endoscopic ILTwas found to be less traumatic than
open surgery as seen in electromyography (EMG) activity.18

The minimally invasive nature of the procedure was further
supported by lower systemic cytokine responses (as markers
of operative tissue trauma) as compared with what was
observed in the open procedure.19 On the other hand, the
postoperative MRI changes on the nerve roots, cauda equine,
and entry tract were similar in the endoscopic procedure and
open surgery in another study.20

We operated on single-level unilateral disc symptoms in
the beginning of our study. We started doing two levels with
bilateral symptoms after having gained sufficient experience
(50 cases). There are reports of use of ILT inmigrated disc,21,22

recurrent disc,23–25 lumbar canal stenosis and lateral recess
stenosis,7,8,26,27 calcified disc,28 and multiple-level and bilat-
eral lesions.29 Disc at L5–S1, intracanalicular migrated, calci-
fied disc, lumbar canal stenosis, lateral recess stenosis,
multiple-level, and bilateral compressions can be better
approached by ILT than by transforaminal technique (TFT).
In addition, most spinal surgeons are more familiar with ILT
than with TFT. Endoscopic ILT can be safely done under

general and local anesthesia, and in uncooperative and
anxious patients. The chances of root injury increases in
general anesthesia in TFT and therefore TFT should be only
done in local anesthesia.

Endoscopic ILT is more invasive than TFT. Removal of the
lower part of the superior lamina, the ligamentum flavum,
and the medial part of the facet joint is required in ILT,
whereas these structures are not removed in TFT. Complica-
tions such as perforations of the dura, pseudomeningocele
formation, cerebrospinal fluid fistula, and meningitis were
more common in ILT, especially in the initial learning
curve.14,15,30 Endoscopic interlaminar discectomy has advan-
tages like better illumination, magnification, visualization,
minimal bone resection, minimal epidural fibrosis, less post-
operative pain, better cosmetic results, shorter hospitaliza-
tion, early mobilization, and shorter recovery, but this
procedure has a longer learning curve and the operative
time is usually longer than with open procedures in the
initial experience. Two-dimensional vision of endoscopic
technique may cause loss of depth perception.31

Conclusions

Endoscopic ILTwas a safe and effective alternative procedure
for lumbar disc disease. This was associated with some
complications, especially in the initial learning curve. Once
the surgeon is over the learning curve and has developed
expertise, this procedure is safe and effective.
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