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Background: Surgical treatment for lumbar disc herniation consists of discectomy performed either open
or minimally invasive techniques. Endoscopic discectomy using the tubular retractor is been increasingly
used as it gives advantage of smaller incision, less tissue injury and faster recovery. The aim of this study was
to check its feasibility and learning curve at a tertiary public sector hospital with a large volume load (more
than 50 spine surgeries per month ) with treatment provided free of cost.

Methods: Eighty patients underwent endoscopic discectomy using tubular retractor were prospectively
followed for a period of 12 months. All patients included were having disc herniation at a single level after
appropriate conservative trial of 6 weeks. Patients with segmental instability or previous spine surgery were
excluded. All were operated by a single senior orthopaedic surgeon. Duration of surgery, blood loss, and day
of mobilization, complications and duration of hospitalisation were noted. VAS for pain, Oswestry Disability
Index, SF 12 and modified MacNab criteria were used to assess the functional outcome.

Results: Mean age of patients was 34.9 years (range 17 to 72 years) with sex ratio of 2.6:1. The mean VAS
score improved from 8 to 1.1, Oswestry Disability Index from 52 to 20 and SF 12 scores (MCS/PCS) from
34/43 to 49.2/56. According to modified MacNab criteria there were 77.5% excellent, 13.75% good, 7.5%
fair and 1.25% poor cases. Average surgical duration was 48.75 min and blood loss was 32.13 mL. There
were 3 dural tears, 1 infection, 2 recurrences and 1 sensory radiculopathy.

Conclusions: Endoscopic discectomy using tubular retractor has a potential to become a gold standard in

catering this patient groups. It has great feasibility and shows equivalent results to all other techniques with

lesser learning curve being an added advantage.
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Introduction

Lumbar disc herniation is a common condition. It occurs
in 5.1% men & 3.7% women (1). It can be disabling
condition. After failure of conservative treatment; surgery
is the next line of management. It consists of discectomy
performed either open or by minimally invasive techniques.
Endoscopic discectomy was first introduced by Foley and
Smith which had a tubular retraction system (2). It is being

used increasingly nowadays . They offer the advantage of
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minimal tissue damage, direct visualisation of surgical field
& usual familiarity to the surgeon (3). The aim of our study
is twofold. First, to check its feasibility at a tertiary public
sector hospital and second to know the learning curve.

Methods

It is a prospective study of 80 patients with single level
lumbar disc herniation who were treated with endoscopic

lumbar discectomy using tubular retractors .Inclusions were
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patients who failed conservative treatment consisting of
6 weeks of structured physical therapy, NSAIDS for pain
and epidural steroids as needed. Exclusions were patients
having instability or previous spine surgery. All patients
had pre-op standing AP, lateral, bending X-rays; T1 AND
T2 weighted sagittal and axial MRI from 1.5T Siemens
machine to detect instability and level of compression. All
patients were operated by a single senior surgeon having
experience of 15 years.

Duration of surgery, blood loss, and day of mobilization,
complications and duration of hospitalisation were
noted. Functional outcome was assessed pre op & post
op (immediate, 6 months, 12 months) using VAS score,
Oswestry Disability Index, SF 12 Score and modified
MacNab criteria for which p values were calculated.

Operative procedure

The patient was positioned in prone position with bolsters
below the chest and on the iliac crest keeping the abdomen
free, head end raised and pressure points well padded. The
surgeon stands on the side of the herniation. Using lateral
fluoroscopy imaging on ipsilateral side, a 20 G spinal needle
was inserted at the level of the involved disc space. The
needle was inserted one index finger width lateral to the
midline. The needle should be either targeted superiorly, at
the disc level or inferiorly, depending upon the anatomy of
the herniation or sequestration. A 16-18 mm incision was
then made centered over the needle and was deepened till
the fascia. The incision was 18 mm if a 16 mm-diameter
tube was used. The target site was the inferior lamina of
the superior vertebrae that was the junction of lamina and
medial facet. The incision is made around 1-1.5 cm around
one finger breath from spinous process. The incision is
made slightly more laterally for central disc or in case
when opposite side decompression is required so that the
tube can be angled for approaching the central aspect and
opposite side. The initial dilator was then inserted .The
initial dilator was used to sweep off the paraspinal muscle
mass and palpate the bony landmarks. Sequential dilators
were then inserted. The marking on the final dilator at the
level of skin provides the depth of the tubular retractor. If
the marking is between 4 and 5 then a number 5 tubular
retractor should be used. The final tubular retractor, which
was 18 or 16 mm in diameter, was then docked with the
flexible arm as the final working channel. The 18 mm tube
was most commonly used in this series. The 16 mm tube
was utilized in cases where the disc herniation was small
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and restricted to the disc space without any migration.
Then, laminectomy was done, till the junction of the
inner cortex and ligamentum flavum was encountered. A
cleft was created in the ligamentum flavum with a no. 4
Penfield dissector. The flavum was then excised medially
and laterally using a no. 2 Kerrison Rongeur to get a good
visualization of the dural sac and nerve root.

It was important to determine preoperatively on the
MRI, whether the location of the disc was in the axilla or the
shoulder of the nerve root. An inferiorly migrated disc was
generally in the axilla of the nerve root. In case of a shoulder
disc the nerve root once identified, can be retracted medially
using a nerve root retractor. The disc was then identified.
The bulge in a contained disc can be well appreciated on
the LED screen connected. Then, an annulotomy was done
with a no. 15 blade on a bayonet handle in cruciate manner
or the annular tear if present can be probed with a nerve
hook. The disc was then probed using a nerve hook and the
herniated fragment was delivered out of the annulus. The
fragment was then removed with a disc forceps. Multiple
attempts were made to seek hidden disc fragments with
a nerve hook till adequate nerve root decompression was
performed. A pulsatile central dural sac and nerve root that
was mobile was considered an adequate decompression
surgery (Figure 1). The epidural bleeding was controlled
using a combination of bipolar cautery, bone wax and
Gelfoam. The thoracolumbar fascia and subcutaneous tissue
were closed using 2-0 Vicryl. The skin was closed using
3-0 Monocryl. A single dose of intravenous antibiotic was
given on the same night as a standard protocol.

Postoperatively, all patients were mobilized as soon as the
pain subsides and were discharged 48 hours post-surgery.
The patients were allowed to go back to work after 3 weeks.
A gradual back-strengthening program was started after
6 weeks.

Results

The mean age of our patients was 34.9 years (range, 17 to
72 years) and male to female ratio was 2.6:1. All patients
were followed for a minimum of 12 months. All had
herniation of a single lumbar disc (chart 1). Ten percent
(n=8) patients had neurological involvement pre-op while
the remaining had normal neurology. Five percent (n=4)
patients had taken epidural steroids earlier. Patients were
discharged 48 hours after surgery as per department
protocol to undergo physical therapy. On an average
blood loss was 32.13 mL and the duration of surgery was
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Figure 1 Steps involved in performing the procedure in a case of L5 S1 disc herniation. (A) Sagittal T2 weighted MRI showing L5-S1 large
central extruded disc fragment; (B) axial MRI of same patient showing complete block of the spinal canal with the dural sac hardly visible.
This patient presented with cauda equina syndrome; (C) set up of endoscopic discectomy with tubular retractor with the tube attached using
the clamp at to the opposite side of the table; (D) image through tubular retractor showing the large disc (yellow arrow) held with forceps ,
the SI root (black arrow) and the thecal sac (white arrow); (E) the large disc fragment removed; (F) the small incision used for performing
the surgery (18 mm port was made for this case).

48.75 min. Complication rate was 8.9% with 3.75% Discussion

reoperation rate. There were three cases of dural tear, one

. . Mixter and Barr reported the first discectomy in 1934 (4).
infection, two recurrences and one case of severe sensory

. . . . Since then various techniques have come about to achieve
radiculopathy in the post-operative period.

The mean VAS score improved from 8 to 1.1, Oswestry this. Discectomy using tubular retractors are in vogue now
Disability Index from 52 to 20 and SF 12 scores (MCS/
PCS) from 34/43 to 49.2/56 with P value significant (P<0.05)

using the #-test for biostatical analysis. These improvements

since the last decade. This study was conducted in a tertiary
public sector hospital with high patient load (more than
50 spine surgeries a month) where treatment is provided

were either maintained or deteriorated slightly at final free of cost and catering to mostly the economically

follow up (Table 1). As per modified MacNab Criteria
77.5% were excellent, 13.75% good, 7.5% fair and 1.25%
poor. Success rate was 91.25% by including the excellent
and good categories.
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backward classes of the society. Therefore introduction of a
new technique should have a favourable learning curve and
be feasible and cost effective to the public system.

Our study performed in this regard shows results that
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Table 1 Functional outcome
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Score Pre op Immediate 6 months 12 months
VAS 8 2 0.9 1.1
Oswestry 52 18 20 20

SF 12: MCS/PCS 34/43 50/55 49/56 49.2/56

VAS, visual analogue scale; MCS, mental component summary of SF 36; PCS, physical component summary of SF36.

Table 2 Comparison with other studies

Parameter Current study Perez-Cruet et al. (5) Ranjan et al. (6) Kulkarni et al. (7)
Surgical time (min) 48.75 66 120 50

Blood loss (mL) 32.13 22 - 30

Hospital stay (hours) 48 7.7 24-48 24-48
Complication rate (%) 8.9 5 6.5 10.6
Reoperation rate (%) BNE) 4 - 4.2

Mobilization day 1 - 1 (<6 hours) 1

Success rate (%) 91.25 94 92.4 -

are at par with various national and international studies
(Table 2). Our average surgical time was 48.75 minutes,
however baring the initial five cases which could be
considered as learning curve the average time was
35 minutes. We did not use an operating microscope. This
decreased our cost of treatment and learning curve of hand-
eye coordination. We had three dural tears, two occurred
in the initial five cases which required conversion to open
surgery and primary dural repair after a laminectomy at the
involved level. Third was a small rent which occurred in the
54" case and did not require conversion to open surgery.
There was a single case of infection which was treated
with empirical antibiotics as advised by infectious disease
specialist. There were two cases of recurrence on the same
side, both occurred within a period of 6 months of follow
up. One was managed with decompression with interbody
fusion PLIF and the other by open discectomy. One of our
patients had severe post-operative sensory radiculopathy
but resolved with conservative care (Table 3).

For the treatment of single level lumbar disc herniations,
it was found that results with regards to blood loss, duration
of hospital stay, systemic effects were better for microsurgical
and endoscopic techniques when compared to open
technique (8). Endoscopic discectomy gives smaller incision,
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less local trauma and faster recovery than open discectomy
(9-12). Its results are similar to microscopic discectomy
(13). But it can address opposite side pathology as well (14).
Percutaneous endoscopic lumbar discectomy (PELD), the
latest armour in the field of ever developing minimal invasive
spine surgery, boasts the advantages of even a smaller incision
and can be performed under local anaesthesia (15). The
outcomes however remain similar even the short term when
compared with one of the studies (16). Though PELD has
many advantages, certain potential pitfalls remain making it
a difficult technique to acclimatise and master in such a high
volume setup with economical constraints. Some drawbacks
include difficulty in L5-S1 (17), high riding iliac crest with a
L4-5 pathology (these form the bulk of patients in our case),
central disc, calcified disc (6), apprehensive patients, difficulty
to assess opposite side and long learning curve (15). Many
surgeons are convinced of advantages of the system and have
included this system as part of their inventory. However, due
to difficulty in orientation with scope and two-dimensional
vision, availability of less space, frustrating and steep learning
curve, and inability to master hand eye coordination,
majority of surgeons are not able to continue with the
technique. The patience and perseverance to work through
narrow confines and work closely with a surgeon who has
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Table 3 Complications

Complications Number Management

Dural tear 3 Open repair: 2 cases; conservative: 1 case
Recurrent disc herniation 2 Open discectomy, TLIF 1 case each
Infection 1 Antibiotics

Sensory radiculopathy 1 NSAIDS and steroids

Table 4 Comparison with other techniques

Parameter Current study Open discectomy study (19) PELD study (20)
Age (years) 34.9 38 42.6

Sex ratio 2.6:1 3.4:1 3.1:1

Total patients 80 57 37

Surgical time (min) 48.75 56 62.4

Blood loss (mL) 32.13 306 Insignificant
Hospital stay (hours) 48 12 24 or 48
Complication rate (%) 8.9 10.5 185
Reoperation rate (%) 3:75 0 5.4
Mobilization day 1 = 1

Success rate (%) 91.25 - 91

VAS pre op/post op 8/1.1 - 7.58/0.97
Oswestry pre op/post op 52/20 21.02/2.14 -

PELD, percutaneous endoscopic lumbar discectomy; VAS, visual analogue scale.

mastered the technique is the key to learn (18). Learning
curve for our series was five cases considering the fact that
the complication rate was 3/5 in them and also a longer time
interval (Zable 4). Rate of complications seems similar in both
open and endoscopic techniques; however results reported

are extremely nonhomogeneous in different series (21).

Conclusions

Endoscopic discectomy using the tubular retractor system
and the inter-laminar approach is a great advancement
in the field of spine surgery and is able to demonstrate
outcomes equivalent to all other time tested and newer
techniques. This method can become the gold standard
especially in a high volume tertiary public sector to cater
a large volume of patient and provide as near to a state of
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art treatment to these patient, also its use in multi-faceted
patient profiles makes it best suited in this regard.
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