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Microendoscopic discectomy for lumbar disc herniations

ABSTRACT

Introduction: Lumbar disc herniation is one of the main causes of discogenic low back pain and reported to affect 60%—80% of people during
their lifetime. The two main surgical modalities for intervertebral disc surgery are standard open discectomy and minimally invasive discectomy
which include percutaneous endoscopic lumbar discectomy and microendoscopic discectomy (MED). We report our experience with the same
technique of MED to evaluate the efficacy of MED for lumbar disc pathology.

Aims and Objectives: The aims and objectives were to study the efficacy, advantages, and associated limitations and complications of
MED in lumbar disc herniations.

Materials and Methods: This study was carried out on 300 patients who had single-level herniated disc. The procedure was done
by Microscopic Endoscopic Tubular Retraction System. Preoperative assessment of Visual Analog Scale (VAS) and modified Suezawa and
Schreiber (MSS) clinical scoring system was documented 1 day prior to surgery. Postoperative results were determined to be excellent, good,
fair, or poor according to MacNab criteria and also evaluated by MSS clinical scoring system on postoperative day 7 and after 6 months.
Results: A total of 187 patients were males and 113 patients were females and a majority of patients were in the age group of 31-40 years.
A total of 192 patients had disc herniations at L4-L5 level. The mean operative time was 82 min and the mean hospital stay was 5.3 days.
Eighteen cases (6%) developed postoperative complications including discitis, dysesthesia, recurrent prolapsed intervertebral disc, residual disc,
dural tear, and nerve root injury. Mean preoperative VAS score was 8.7 and the mean postoperative VAS scores at postoperative day 7 and at
6 months were 2.25 and 1.12, respectively. The mean preoperative MSS score was 3.27 and the MSS scores at postoperative day 7 and at
6 months were 7.42 and 8.2, respectively. The overall successful outcome of the endoscopic discectomy after 6-month follow-up on the basis
of VAS improvement percentage was 87.6%, MSS scoring percentage was 91.6%, and MacNab scoring percentage was 92.67%.
Conclusion: MED is a safe and effective technique. It offers decreased blood loss, shorter operative time, shorter in-hospital stay, decreased
need for pain medication, decreased rate of infection, and a shorter return to work time. Limitations of this technique include a learning curve

which is related to surgery time, complications, conversion to open procedures, and recurrent disc herniation.

Keywords: Lumbar disc herniation, minimally invasive spine surgery, microendoscopic discectomy

INTRODUCTION

Lumbar disc herniation is one of the main causes of
discogenic low back pain and reported to affect 60%-80%
of people during their lifetime.!"! Surgical intervention is
required in patients whose symptoms fail to improve with
conservative treatment.? There are two main surgical
modalities for intervertebral disc surgery. One is standard
open discectomy in which partial laminectomy and disc
removal is done which was first reported by Mixter and Barr
in 1934.° The other surgical modality is minimally invasive
discectomy which includes percutaneous endoscopic lumbar
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discectomy and microendoscopic discectomy (MED), which
were first introduced in 1977 by Yasargil and Caspar.*?!
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The difference between conventional open surgeries and
minimally invasive surgeries is the mode of access. Minimally
invasive surgeries should have comparable or better outcome
than conventional surgeries, but the access pathway should
be less traumatic and should preserve the normal anatomy
as much as possible.!°!

In 1997, Smith and Foley introduced the MED system, which
enabled symptomatic lumbar nerve root decompression by
using an endoscopic, minimally invasive surgical approach.!”?!
The second-generation MED system was developed in 1999
called the Microscopic Endoscopic Tubular Retraction
System (METRx) (Medtronic Sofamor Inc., Memphis, TN,
USA). MED performed via blunt muscle splitting approach
is characterized by less postoperative pain, shorter
hospitalization, and faster return to work.”!

However, MED has limitations as well. It is more expensive
and has a long learning curve as it requires advanced
technical expertise and specialized equipment and increased
intraoperative exposure to radiation. Some studies also
report potential nerve root injury because of the limited
exposure.!'%

In India, Ranjan and Lath,'" Garg et al.,'” and Jhala and
Mistry!™® have reported the use of METRx tubular system
for discectomy with an endoscope. Kaushal and Sen!"* have
reported their results with Destandau endoscopic technique.
Kulkarni et al.' in 2014 are the first in India to have published
their study of combination of METRx tubular system with a
microscope in a large series where they have used this system
in 188 patients. We report our experience with the same
technique of MED to evaluate the efficacy of MED for lumbar
disc pathology with respect to advantages, limitations, and
complications of the procedure and clinical outcome.

Aims and objectives

1. To study the efficacy of MED in lumbar disc herniations

2. To study the advantages and limitations of the procedure

3. To study the complications associated with the
procedure.

MATERIALS AND METHODS

This prospective study was carried out on 300 patients
who presented to the neurosurgery outpatient department.
Patients with clear clinical signs of nerve root irritation
with/without low back pain, neurogenic claudication, a history
of exercise intolerance, persistent pain despite 6-8 weeks
of conservative treatment and positive tension in both
straight and crossed leg raising tests, and clinicoradiological

correlation with magnetic resonance imaging and computed
tomography were included in the study. Exclusion criteria
were disc protrusion without radiculopathy, pyogenic discitis
or other infections, neoplasm, spondylolisthesis, rheumatoid
arthritis, degenerative spinal canal stenosis, cauda equina
syndrome, reoperations, herniated discs involving more than
one spinal level, and known psychological disorders.

Conservative treatment included bed rest for a short period of
time with restriction of lifting, bending, climbing, and heavy
exertional activity. All patients were prescribed nonsteroidal
anti-inflammatory drugs, muscle relaxants, and standard
physiotherapy including microwave or shortwave diathermy
and exercises.

After the diagnosis was made, all patients included in the
study and their relatives were informed and explained
about the surgical management. The procedure was done
by METRx [Figure 1]. Written informed consent was taken
from all the patients included in this study. Preoperative
assessment of Visual Analog Scale (VAS) and modified
Suezawa and Schreiber clinical scoring system (MSS) scoring
systems was documented 1 day prior to surgery. All the
patients were operated under general anesthesia with nil
by mouth status overnight. Postoperative results were
determined to be excellent, good, fair, or poor according
to MacNab criteria and also evaluated by MSS score on
postoperative day 7 and after 6 months.

Procedure

Second-generation METRx endoscopic instrumentation was
used. It consists of a guidewire, a series of sequential dilators,
a tubular retraction system, a rigid microscope, and a standard
video monitor system [Figure 1]. The patient is put in prone
position with bolsters below the chest and iliac crest and

Figure 1: Second-generation Microscopic Endoscopic Tubular Retraction
System endoscopic instrumentation
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precautions are taken to prevent compression of the abdomen
and to facilitate opening of the interlaminar window with head
end raised and pressure points well padded. The surgeon
stands on the side of the herniation. A paramedian skin incision
is taken about 2 cm lateral to the spinous process. Incision is
taken about 0.9-2.2 cm depending on the selected working
trocar. The skin incision should not be too short as it makes the
insertion of the working sheath very difficult and also carries a
risk of skin ischemia. The next step is to open the muscle fascia
with a sharp knife to prevent compression of the paravertebral
muscles at the tip of the work sheath by subsequent dilatation
and insertion of the working sheath. After puncturing the
muscle fascia, the smallest dilator is inserted in direct contact
with the bone. Continuous fluoroscopic guidance and constant
contact with the bone will help to avoid the complications
of accidental opening of the spinal canal due to perforation
of the lamina or interlaminar window. The initial dilator is
used to sweep off the paraspinal muscles and palpate the
bony landmarks. Sequential dilators were then inserted while
confirming the target site under fluoroscopy [Figure 2]. The
final tubular retractor, which was 18 mm in diameter, was then
docked with the flexible arm as the final working channel.
Once the working channel is inserted, surgery is done by the
manual technique with the help of a microscope. The remnant
connective tissue is removed to expose the bony part of the
lamina. The ligamentum flavum is identified at the inferolateral
edge of the superior lamina. The ligamentum flavum is either
directly exposed if feasible through the interlaminar approach
or further opening of the window is done with a Kerrison
punch. A diamond burr can also be used for this step. The
next step is opening of the ligamentum flavum which is done
with a knife or hook and if required, the neighboring laminar
bone is removed with a punch or diamond drill to enlarge the
interlaminar fenestration. Following this, the epidural fat tissue
is removed, and the dura and the nerve roots are identified.
Further, interlaminar fenestration is done up to the lateral
recess and further bone removal depends on the necessity
of the exposure which is done with the help of a Kerrison
punch. The sequestrated disc is identified and removed with
the help of disc-holding forceps with care taken to avoid
any tension on the nerve root |Figure 3|. In addition, some
amount of disc from the disc space can be evacuated [Figure 4].
Dural sac and nerve root decompression is achieved which is
further confirmed by the evidence of epidural bleeding. After
achieving the decompression, the trocar is to be removed
and hemostasis is to be achieved in the muscles and fascia to
prevent intramuscular and epifasical hematoma.

In the postoperative period, injectable broad-spectrum
antibiotic was given to all the patients for 3 days. Patients
were discharged on the 4™ or 5% postoperative days
depending on the patient outcome and were called for

Figure 2: Sequential dilators with final tubular retractor docked with
flexible arm

N retracted
nerve root

Figure 3: image showing removal of sequestrated disc after retraction of
the nerve root
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Figure 4: Image showing evacuated disc space with the decompressed
nerve root

follow-up and suture removal on the 7" postoperative day.
The patients were ambulated immediately from day 1 onward.
Regular follow-up was done on days 1 and 7 and 6 months
for all patients. Various assessment scores (VAS, MacNab,
and MSS) were documented on postoperative day 7 and after
6 months of follow-up to evaluate the surgical outcome.

MSS clinical scoring system!'® was used to evaluate pre- and
post-operative results. The total score is calculated by adding
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the score from each symptom for a maximum of 10 and a
minimum of 0. A total score of 9-10 indicates excellent
condition, 7-8 good, 6-5 moderate, and 4 or less poor
[Tables 1 and 2].

RESULTS

Out of the 300 patients in our study, 187 patients were males
and 113 patients were females and a majority of patients were
in the age group of 31-40 years. A total of 192 patients had
disc herniations at L4-L5 level, 27 patients at L4-1L4 level,
and 81 patients at L5-S1 level. The mean operative time was
82 min with a range of 62-80 min and the mean hospital
stay was 5.3 days.

Out of the 300 patients who underwent operation for (LDH)
Lumbar disc hernations in our study, 18 cases (6%) developed
postoperative complications, out of which 2 developed
discitis and 2 were found to have dysesthesia. Furthermore,
recurrent prolapsed intervertebral disc was seen in six
cases where all the patients had a symptom-free period of
3-6 months and later underwent fusion. There were four
cases with residual disc and all had a successful revision MED.
Dural tear was seen in three patients which were managed
with fibrin glue injection and immobilization and head low
position. Nerve root injury was seen in one patient.

VAS — mean preoperative VAS score was 8.7 and the mean
postoperative VAS scores at postoperative day 7 and at
6 months were 2.25 and 1.12, respectively. Out of the
300 cases, 2 cases of discitis and 1 case of dysesthesia did not
show much improvement in their VAS on postoperative day
7, but showed symptomatic improvement on conservative
treatment on 6-month follow-up. The six cases of recurrence
and four cases underwent revision surgeries and had
postoperative improvement in their VAS score at 6-month
follow-up.

MSS Score for lumbar disc disease — the mean preoperative
MSS score was 3.27 and the MSS scores at postoperative
day 7 and at 6 months were 7.42 and 8.2, respectively.
According to the MSS scoring at 6 months, 82 patients (27.3%)
and 193 (64.3%) had excellent and good outcomes, while
18 patients (6%) and 7 patients (2.3%) had moderate and poor
outcomes, respectively.

According to the Modified MacNab criteria,'”! 84 patients (28%)
and 174 patients (58%) had excellent and good results,
respectively, at postoperative day 7, which improved to
132 patients (44%) and 146 patients (48.67%) at 6-month
follow-up, whereas 24 patients (8%) and 18 patients (6%) had

Table 1: Modified Suezawa and Schreiber clinical scoring
system for lumbar disc disease

Symptoms Score
2 1 0
Low back pain None  Activity related At rest
Sciatica None  With SLRT At rest
Sensory deficit None  Dysesthesia Hypesthesia
Paresthesia Anesthesia

Motor None  Full function Two reflexes impaired
weakness With slight resistance
Reflex None  One reflex impaired Two reflexes
changes impaired
SLRT - Straight leg raise test
Table 2: MacNab criteria
Grade Criteria
Excellent No pain; no restriction of activity
Good Occasional back or leg pain of sufficient severity to interfere
with the patients” ability to do their normal work
Fair Improved functional capacity, but handicapped by intermittent
pain of sufficient severity to curtail or modify work or leisure
activities
Poor No improvement or insufficient improvement to enable

increase in activities; further operative intervention required

Postoperative evaluation by MacNab criteria which was evaluated as excellent, good,
fair, and poor

fair and poor outcomes each at postoperative day 7 which
changed to 9 patients (3%) and 13 patients (4.3%), respectively,
at 6-month follow-up.

The overall successful outcome of the endoscopic discectomy
in our study was evaluated after 6 months of follow-up
on the basis of (a) VAS improvement percentage = 87.6%,
(b) MSS scoring percentage (overall excellent and good cases
at 6-month follow-up) = 91.6%, and (c) MacNab scoring
percentage (overall excellent and good cases at 6-month
follow-up) = 92.67% (excellent and good scores were
considered as successful outcome).

DISCUSSION

Prior to the introduction of minimally invasive techniques, open
discectomy was considered as the gold standard treatment of
herniation. The various disadvantages of this technique were
destruction of the normal anatomy of the posterior elements
of the spine, segmental instability, and long-term distress.?!81l
To avoid these complications of open surgeries, minimally
invasive spinal surgeries were introduced and gradually new
instruments to aid this procedure were developed.?!

Insertion of a modified arthroscope into the intervertebral
disc space for visualization of the disc space was first reported
in 1983 by Forst and Hausmann.”'! Kambin and various other
authors reported a successful outcome rate of 87%.>%! MED
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system was developed by Smith and Foley in 1997 which
combined standard lumbar microsurgical techniques with an
endoscope, which enabled surgeons to address free fragment
disc pathologic factors and lateral recess stenosis.”*l The
second-generation MED system, called the METRx, was
developed in 1999. The rational of MED by this technique
is a muscle-splitting approach by using sequential dilators
and insertion of a tubular retractor.”’ As this procedure
causes significantly less iatrogenic devascularization and
denervation of the paraspinal muscles seen because of
subperiosteal muscle dissection in conventional open
procedure, it may potentially provide additional long-term
benefits over aggressive open procedures.!'>24

In our study, we evaluated the efficacy of this technique as
a treatment of choice in the Indian scenario. It was done on
the basis of evaluating successful outcome and complication
rates.

In our study, the surgical time for MED was longer in the
initial cases, reflecting the learning curve, and progressively
decreased thereafter. The mean operative time of MED in our
study was 81 min with a range of 72-98 min. A similar study
carried out by Garg et al. had reported a mean operative time
of 84 min.I"” Most studies on MED report operative time of
40-120 min.

The mean hospital stay of patients in our hospital was
5.3 days. This was observed to be much shorter than the
duration of stay for open discectomies in our hospital. This
was also observed in a meta-analysis by Chang et al.!l The
shorter period of postoperative stay may be attributed to the
absence of epidural fibrosis and tethering of the nerve roots
that commonly ensue after open techniques. The epidural
venous systems are not disturbed during MED. This helps
to prevent venous stasis and chronic nerve root edema.
Furthermore, there is minimal trauma on the paraspinal
muscles and the ligamentous structures, which facilitates
early recovery. Other factors which contribute to early
recovery are lesser traumatic nerve root dissection, lesser
bone removal, and smaller skin incisions.!'22526l

The various complications documented in literature are
wound infection, cerebrospinal fluid (CSF) leakage due to
intraoperative dural tear, nerve injury, vascular injury and
bleeding, and postoperative epidural hematoma. Many
studies have mentioned a disadvantage of potential nerve
root injury and recurrence because of limited exposure. The
recurrence rate is expected to be higher than conventional
open discectomy since less disc material is retrieved.
However, the recurrence rate in our study was only 2%.

The various complications encountered in our study were
discitis, discogenic low back pain, recurrences, dural tear,
nerve root injuries, and dysesthesia. The overall complication
rate was 6%, which was comparable to a similar study by
Jhala and Mistry.['3!

There were six cases (2%) of recurrent discs and four
cases (1.33%) of residual discs. Revision surgeries were
required for these cases in the form of fusion procedures
and revision MED. The overall reoperation rate was 3.33%.
The reported reoperation rates in literature range from
3% to 14%.1"

Incidental durotomies and CSF leaks have an incidence in
literature varying from 1.9% to 9.4%.”! In a meta-analysis by
Dasenbrock et al., they concluded that incidental durotomies
occurred more often during MID and this was related to the
limited exposure and poor depth perception and also to the
learning curve associated with the procedure. Incidental
durotomies are a potential complication of any spinal
surgery.’” The incidence of durotomy in our study was 1%.
Durotomies encountered in minimally invasive surgeries are
typically managed by placing fibrous adhesive substances
over the dura mater followed by tight closure of the fascia
and skin, occasionally accompanied by bed rest.?> Other
techniques documented are primary repair through the
tubular retractors, which is very difficult, closure using a
laparoscopic knot pusher, and placing a self-closing U-clip
device.” Most of the complications can be treated with
expert hands, provided the surgeon is familiar with open
techniques to treat complications and failures.?"!

As the study progressed, the operating time, dural tears, and
bleeding decreased. This was due to improvement in knowledge
and skill with increasing number of cases. Other variables that
influence the learning curve are familiarity with the instruments,
apprehension of the three-dimensional orientation, and better
knowledge of the anatomical structures.”?

VAS was used as a parameter to study the preoperative,
postoperative, and follow-up (6 months) outcomes of surgery.
Mean VAS preoperative, postoperative, and follow-up scores
were 8.7, 2.25, and 1.12, respectively. Our study results are
comparable with the results of MED by Wu et al.,”” in which
mean VAS changes were significant.

MSS score was used preoperatively and postoperatively to
assess the successful outcome of our procedure. Results that
were excellent and good were considered to be successful
outcome. In our study, 82 patients (27.3%) had excellent
and 193 (64.3%) had good outcomes on 6-month follow-up,
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whereas 18 patients had moderate and seven patients had
poor outcomes. The mean clinical score calculated from the
scoring system was 3.27 in the preoperative period and 8.2
on 6-month follow-up. Thus, the successful outcome on the
basis of MSS scoring was 91.6%, which indicated significant
postoperative improvement.

MacNab criteria were also used to assess the outcome of the
procedure. In our study, 44% showed excellent and 48.67%
had good outcomes with a successful outcome of 92.67% at
6-month follow-up. Fair outcome was seen in 3% and poor
outcome was seen in 4.3% of the patients. In a similar study
carried out by Jhala and Mistry,™®! the successful outcome
was 94% and in a study carried out by Perez-Cruet et al.,® the
successful outcome by MacNab criteria was 91%.

The METRx system can be used both with a microscope
and an endoscope. The microscope system which was
used in our study enables utilization of both hands due to
which two separate instruments can be used for dissection
simultaneously.B! However, the limitations of MED include
a learning curve, specialized equipment, and specific
training.?*"! According to literature, a surgeon should perform
at least thirty procedures in order to be skilled and know
the pitfalls.”?

CONCLUSION

MED is a safe and effective technique for treatment of
degenerative lumbar spine diseases. It offers decreased
blood loss, shorter operative time, shorter in-hospital stay,
decreased need for pain medication, decreased rate of
infection, and a shorter return to work time. However, like
other minimally invasive techniques, MED has a learning
curve which is related to surgery time, complications,
conversion to open procedures, and recurrent disc herniation.
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