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ABSTRACT: Microdiscectomy or open discectomy
(MD/OD) are the standard procedures for
symptomatic lumbar disc herniation and they
involve removal of the portion of the intervertebral
disc compressing the nerve root or spinal cord (or
both) with or without the aid of a headlight loupe or
microscope magnification. To determine if a
minimally  invasive  approach to  lumbar
microdiscectomy reduces operative time, length of
hospital stay, or frequency of complications we
retrospectively compared medical records of single
level microdiscectomy patients by a single surgeon
performed using a open approach versus a
minimally invasive approach 45 patients were in the
open group: 68 % male, average age 43.2 years,
and 41 patients were in the minimally invasive
group 63 % male, average age 41.1 years. There
was no difference in surgical time or blood loss
between the open and minimally invasive groups:
83.4 versus 75.9minutes and 51.9versus 69.1 mL,
respectively  There  were no  significant
complications intraoperatively or within the 30 day
post-op period for either group. Operation times,
blood loss, complications, and outcome were similar
to open microdiscectomy while hospital stay was
significantly less.
KEYWORDS:Microdiscectomy,
invasive lumbar surgery
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I.INTRODUCTION

When the discs between vertebrae in the
spine become damaged (herniated), the soft gel
inside them pushes through the wall of the disc and
presses against the nerves or the spinal cord, causing
a burning pain in legs and pain in the back. When
this happens in the lower back, it is known as
lumbar disc herniation. The main treatment for this
condition is lumbar discectomy, which involves
removing the part of the disc pressing on the nerves.

There are two main types of discectomy.
The first type is standard microdiscectomy, which

can be performed with the aid of microscope
magnification or headlight loupe, or open
discectomy where surgeons do not use a microscope
or loupe (MD/OD). However, all steps of the
operations are similar. The second type of operation
is  minimally invasive discectomy (MID)
procedures. MID involves a smaller incision and
less damage to the surrounding tissues

Minimally invasive surgical techniques for
patients with herniated nucleus pulposus and
radiculopathy include laser disk decompression,
arthroscopic microdiskectomy, laparoscopic
techniques, foraminal endoscopy, and
microendoscopic  diskectomy.The  concept of
minimally invasive spine surgery is to provide
surgical options that optimally address the disk
pathology without producing the types of morbidity
commonly  associated with open  surgical
procedures.

The goal of minimally invasive techniques
is either disk debulking or selective fragment
removal to alter disk morphology and subsequently
abate nerve root compression.Recently, the use of
muscle dilating tubular retractor systems that place
less stress on the paraspinous muscles than midline
retractors have been used for lumbar discectomy
procedures.Manysurgeonsfind the two-dimensional
fiber optic endoscopic visualization recommended
during endoscopic discectomy inferior to  the
threedimensional visualization achieved with the
operating microscope. Secondly, some find rigid
access tubes to be too narrow and overly
confining. We have used the minimally invasive
retractor and operating microscope to perform
lumbar microdiscectomy under general
anesthesia. The illuminated, flexible retractor has a
skirt that expands distally near its interface with the
spine to improve surgical freedom and working area
beyond what is possible with rigid tubular retractors.

We have compared minimally invasive to
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an open microdiscectomy performed by the same
surgeon approximately one year prior to a
changeover to minimally invasive access at a
single institution and then for another one year after
the changeover. We sought to determine whether
the use of the minimally invasive access reduced
patient pain and discomfort, length of hospital stay
or frequency of complications.

I.LPATIENTS AND METHODS

This is a retrospective study and was conducted in
Narayana medical college and hospital after getting
approval from institutional review board. Medical
records of patients who underwent single level
lumbar microdiscectomy by the same surgeon were
obtained and included in the study .Patients who
were included had radicular pain attributed to
nerve root impingement fromherniated disc
material, no prior lumbar spine surgery and failed
conservative therapy. Patients were separated into
two groups; microdiscectomy performed using a
traditionalopen  approach (operated  on
consecutively from September 2018 to November
2019) versus a minimally invasive  approach
(operated on December 2019 toJanuary 2021).

Open technique

The traditional open lumbar
microdiscectomy procedure consisted of a midline
incision 2-4  cm long centered over the spinous
process after the induction of general anesthesia. A
curvilinear incision was made through the lumbar
dorsal fascia and a subperiosteal plane was achieved
over the spinous process and lamina on the
appropriate side. A retractor allowed visualization of
the lamina. A small laminotomy was performed to
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allow access to the disc and to visualize the
immediately caudal nerve root. The ligamentum
flavum was removed over the area of exposure. The
herniated disc fragment was removed with pituitary
and Kerrison rongeurs, reverse angle curettes and
ring curettes. Upon completion of the discectomy,
the retractor was removed and closure of the
subcutaneous layer and skin was performed.

Minimally invasive technique:

Under sterile aseptic conditions and under
general anesthesia ,patient was placed in knee chest
position,the paraspinous and subcutaneous tissue
was infiltrated with approximately 10 mL of 0.25
% lignocaine.A stab wound was made with a #15
blade approximately one fingerbreadth from the
midline at the appropriate spinal level on the
symptomatic side. K wire was passed at about a 15
— 20 degree angle from vertical until any resistance
was encountered. By AP and lateral fluoroscopy,
the tip of the K wire was passed near the posterior
margin of the lamina within 5mm of midline and
parallel to the plane of the disc space.The stab
wound was then lengthened to 2.5 c¢m in length
and the lumbar dorsal fascia underneath was
similarly incised. Lamina contact was confirmed
both by feel and by fluoroscopy in order to reduce
the risk of dural injury due to dilatation with the tip
over the interspace. The K wire was removed and a
series of sequential dilators was used to establish a
cylindrical pathway to the surgical site. After
removal of the last dilator, an expanding instrument
was used to expand the distal end of the retractor
at the point closest to the spine in order to optimize
the surgical working area.( figure 1)

(Figure 1)

The retractor was secured with a low
profile light source / stabilizer secured by a
mechanical arm to the bedside. If needed, soft
tissue was debrided over the surgical space with an
automated debrider / bipolar device. Surgery then

proceeded with the operating microscope. A small
laminotomy was performed as necessary to
visualize the disc space and the immediate caudal
nerve root
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Enhanced intraoperative photograph demonstrating
the thecal sac and nerve root at the completion of

discectomy as visualized through the operating
microscope.

Surgical manipulation and visualization
were optimized with the use of 60-degree angled
instrument handles on reverse angle and ring
curettes as well as bayoneted Kerrison and pituitary
rongeurs. After discectomy was complete, the
retractor was unlocked and rotated in a clockwise
fashion suchthat the device collapsed as it was
removed from the patient. Subsequent closure of the
subcutaneous layer and skin was performed.
Postoperative orders for pain relief remained
standard through-out the period of the study such
that all patients received the same orders for pain
relief while on the ward.

Medical records, operative notes, and
discharge summaries were reviewed by a study
nurse without any knowledge of, or care his-tory
with the patients. Extracted data included patient
age and gender, level and side of surgery, surgical
time, blood loss, surgical complications, length of
hospitalization.

Oswestry  Disability  Index  (ODI)
questionnaires were performed by phone more than
3 months after surgery. Statistical significance
between the two groups was determined by using
SAS version 9.1. Normally distributed continuous
data (age, surgical time, and blood loss) were
analysed by a Student * s t test using an alpha level
of 0.05 for significance. Hospitalization time
categories were performed with a chi-square test
also with an alpha level of 0.05.

IHILRESULTS

The open group consisted of 45 patients; 22
male and 13 female with an average age of 41. 2
years old. 41 patients were in the minimally
invasive group; 21 male and 10 female with average
age 42.1 years old. In the open group,4 (8.9 % )
microdiscectomies were performed at level L3 — 4,
21 (46.7 % ) at L4 — 5 and 20(44.6% ) at L5-S1. In
the minimally invasive group, 3 (7.5% )
microdiscectomies were at level L2 — 3, 3(7.5% ) at
L3 -4, 16(39.2% ) at L4 — 5, and 19 (46.5% ) at L5-
S1. The two groups were not considered statistically
different.

Surgical times between the groups were not
statistically different, although the minimally
invasive procedures were performed slightly faster
(75.9 minutes for minimally invasive and 83.4
minutes for open). Blood loss was also not
statistically significantly different in the minimally
invasive and open group (69.1 and
51.9mL)respectively.

Hospitalization times were significantly
shorter in the minimally invasive group where 19
(46.4% ) patients opted for discharge on the same
day (less than 12 hours), 14 (34.2% ) were
discharged 12 — 24 hours after surgery and 8 (19.7
% ) were discharged after 24 hours. In the open
group, 4(8.9% ) opted for same day discharge, 23
(51.2% ) were discharged 12 — 24  hours
postoperatively, and 18 (42.23% ) were discharged
after 24 hours. The differences in length of hospital
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stay were highly statistically significant (P =

0.001)

Table — Length of hospital stay

Time Minimally invasive | Open P value
category

<12 hours 19(46.4%) 4(8.9%)

12 -24 hour | 14(34.2%) 23(51.2%)

>24 hour | 8 (19.7%) 18(42.23%) 0.001

Complications included wound infection
requiring hospitalization and antibiotics for 5 days
in an open case and one minimally invasive case
required a transfusion for a blood loss of 1 litre.
There was no difference in the mean ODI scores
obtained 3 months or more after the procedure. 15
% for the open group and 14 % for the minimally
invasive group (P= 0.89). There were no re-
operations or second procedures performed in
either group at the time of final follow-up.

DISCUSSION

Lumbar discectomy is the most common
procedure performed by most spinal surgeons. The
procedure is generally a very effective treatment
for lumbar radicular pain. Lumbar discectomy has
been progressively refined through the years. Open
microdiskectomy, the benchmark procedure with
which percutaneous and minimally invasive
techniques are compared, utilizes a small incision
and a microscope or loupe magnification rather
than an endoscope. The technique is similar to
minimally invasive techniques in regard to patient
selection and indications. Open diskectomy allows
the surgeon to Vvisualize the pathology and
neurovascular anatomy, but in this technique, the
anatomic  structures often must be gently
manipulated (rather than avoided) for optimal
access to the disknerve root compression interface.

Originally the open procedure described
by Mixter and Barr in 1934 involved a lengthy
midline incision, extensive muscle retraction with
full laminectomy before disc herniation removal
was accomplished . Since the 1960s, the procedure
was frequently performed from a unilateral
approach. Scoville and others developed retractor
systems to facilitate unilateral exposure and thus,
less paraspinous muscle damage and less facet
damage leading to less perioperative pain.
However, incisions were generally several inches
long, and patients were hospitalized several days
for incisional pain

Lyman Smith introduced
chemonucleolysis in 1964, as an alternative to

surgery, for the treatment of  sciatica and
mechanical back conditions . When compared to
open surgical procedures in use at that time, this
was a far less invasive alternative, and developed
many adherents. This procedure was used fairly
widely throughout the world for the next two
decades with documented effectiveness. However,
the use ofchemonucleolysis waned when studies
repeatedly showed chymopapain injections had
less successful outcomes than open discectomy
procedures.

The relative success of
chemonucleolysis, along with the drawbacks
described, led to other posterolateral minimally

invasive  approaches including  mechanical
techniques by Kambin and Hijikata
Percutaneous  nucleotomy  and  automated

percutaneous nucleotomy involved a percutaneous
posterolateral portal to the disc nucleus with
suction removal of disc without visualization of
the disc space. Early reports demonstrated some
efficacy, but when compared to open methods,
results were inferior . Others reported the use of
the Nd:YAG laser to vaporize central nucleus
contents with quite variable results. In the 1990
s posterolateral transforaminal methods were
developed to include the possibility of directly
visualizing and removing disc fragments not
possible before while maintaining a minimally
invasive access.

Posterolateral ~ endoscopic  discectomy
relied on a narrow tube containing a fi ber-optic
camera and a working channel generally narrower
than 5 mm. The narrow working channel and the
need to move asingle flexible instrument at sharp
angles to visualize the disc hernia increased
technical demands. This seems to have tempered
enthusiasm for this approach despite its minimally
invasive nature and outcomes for this procedure
have never been directly compared to much more
commonly performed open approaches
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Ya argil and others refined the open
posterior technique through the use of the
operating microscope. With the advantages of
direct exposure and the improved magnifi cation
and illumination, smaller incisions could be used,
less muscle retraction was needed, and smaller
laminotomies and facetectomies could be
performed . Lumbar microdiscectomy has become
a very widespread technique. Many series have
demonstrated the effectiveness of the technique .
Hospital stays have generally been less than 2
days after this procedure, and incisional pain
diminished  compared to  surgeries without
magnification with the smaller incisions and less
retraction .

In 1994, Smith and Foley introduced the
microendoscopic lumbar discectomy (MED) . This
modification  of lumbar  microdiscectomy
reintroduced the use of fiber-optic visualization
and lighting used in posterolateral techniques, but
the working channel was a much wider tube
introduced posteriorly through the paraspinous
muscles after dilators had spread the muscle. The
main advantage attributed to this procedure over
microdiscectomy  was less perioperative
discomfort due to the minimally invasive nature
of the access compared with traditional forms of
muscle retraction. Two dimensional visualization
and blood spattering of the fiber-optic lens must be
accommodated for and dealt with during the
operation. Most of the learning curve comes from
learning to work with the two-dimensional
visualization system, which by nature is not as
informative as three-dimensional visualization, and
getting used to restrictions in instrument utilization
created by rigid tubular access .

The methods described within this paper
were used to take advantage of the pain reduction
afforded by minimally invasive access tubes, while
performing the discectomy with the very best
visualization and lighting that the operating
microscope provides. In this study, for the
minimally invasive approach, we chose to use a
retractor for its specific advantages related to
muscle retraction, visualization, and
instrumentation. The retractor minimizes paraspinal
injury by using a paramedial approach and an
initial cylindrical diameter of 24  mm with the
capability to expand distally to maximize exposure
of the spine surface. The maximum intramuscular
pressure generated by this retractor has been shown
to be significantly less compared to that of an open
retractor .Additionally, a study using MRI
techniques showed that there was a significant

difference in the T 2 relaxation time in the
multifidus muscle between minimally invasive and
open posterolateral fusion groups 6 months after
surgery, thus suggesting that less muscle damage
occurs using the minimally invasive retractor

The changeover to the use of the
minimally invasive retractor, microscope and
bayoneted and angled instruments was performed
without objective evidence of a learning curve.
However, understanding  optimal  retractor
placement, living easily with limitations in hand
position dictated by the minimally invasive
retractor, and comfort with modified instruments
improves with experience. Suboptimal placement
of the retractor will occur less often with
experience but should never be tolerated; removal
and reinsertion can be performed easily and
rapidly. Surgical times, blood loss, complication
rates and outcomes were no different from the open
microdiscectomy casesand length of hospitalization
were significantly less. It would appear that there is
very little risk in changing over to this method
while there is real benefit for patients
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