Minimally Invasive Lumbar Disectomy with the Tubular
Retractor System: 4-7 Years Follow-Up
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Background: Herniated nucleus pulposus (HNP) is a common cause of low back pain. The conventional technique could
injure to the surrounding structures. The tubular retractor system (METRx-X tube™, Medtronic, Inc, Minneapolis, USA) is
instrument to improve visualization and limited soft tissue damage for minimal invasive lumbar discetomy.

Objective: To evaluate the surgical outcomes, complications, reoperation rates and patient satisfaction for using tubular
retractor system in lumbar disectomy in long term follow-up at least 4 years.

Material and Method: Forty-five patients who had been operated for lumbar microdisectomy with tubular retractor system
between Jan 2004-Dec 2007. Demographic data, ODI, VAS scores of back pain and leg pain were collected at the date of
admission, 1%week, 1% month, 3" month and every 6 months until 48 months follow-up.

Results: Forty-two patients (26 males with average age 30.4; range 20-45 years, 16 females with average age 32.6; range 23-
54 years) were included in the present study by excluding 3 loss follow-up patients. The average operating time with tubular
retractor system was 90.5 (range 60-250) minutes. Average blood loss was about 45 (range 30-100) milliliters. Length of stay
in the present study was about 4.6 days (2-10 days). The average size of incision was about 2.4 (range 2.0-3.5) centimeters.
The average follow-up time of all cases was 4 years 7 months (4-7 years). The VAS score of back pain was significantly
improved at 1% month post-operation (p < 0.05). The VAS score of leg pain was significantly improved at 1% week post-
operation (p < 0.05). The ODI score was significantly improved at 1% month post-operation (p < 0.05). The complication rate
was about 9.5% (4 patients) and the recurrent disc that need to re-operation rate was about 4.9% (2 patients).
Conclusion: The tubular retractor system has the advantage over the conventional open technique. The result of operation
with the tubular retractor was satisfied by the surgeons and the patients. However, This system is quite expensive and need
technological equipment. Besides experience of the surgeons, using tubular retractor system also should be carefully considered
for the most benefit to the patients, the surgeons and budgets of the institute.
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Herniated nucleus pulposus (HNP) is one of
the common causes of low back pain. The treatments
consist of non-surgical and surgical treatment. Non-
surgical treatment included rest, lifestyle modification,
physical therapy, oral medication, epidural steroid
injection and etc. Majority of patient response well by
non-surgical treatment however 20% of the patients
still needs surgical treatment®-,

Generally standard operation for HNP is
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conventional open technique. However, this technique
needs larger surgical wound, more paraspinal muscle
dissection, that lead to more scar at epidural space“®
and possibility of post-operative instability. Patients
need more hospitalization and rehabilitation. In 1990s
the minimally invasive spinal surgery techniques were
developed with the use of high power microscope,
result in less injury to epidural tissue, less scar
formation, less post-operative instability, less time for
hospitalization and rehabilitation. So the patients
can early return to normal life and work™®, However
it required learning curve of surgeon and expensive
imported instruments. These techniques are
conventional microscopic surgery®, endoscopic
assisted surgery®*? and full-endoscopic surgery®4,
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METRx-X tube™, Medtronic, Inc, Minnea-
polis, USA (microendoscopic assisted tubular retractor
microdisectomy) is one of the endoscopic-assisted
surgery@01-10 with the use of tubular dilator that
gradually retract the muscle off the surgical field. These
result inimprovement of visualization, less skin incision
and preserve more muscle®®2?, These also could be
reduction of the pain, blood loss and recovery time®?,
However, the full indication for this kind of surgery is
still limited to the single-level radiculopathy secondary
to lumbar disc herniation without previous surgery this
level.

The purpose of the present study is to report
the result of long term treatment of lumbar disc
herniation using tubular retractor system.

Objective

To assess the surgical outcome, complication,
reoperation rate and patient satisfaction for using
tubular retractor system in lumbar disectomy
postoperatively in long term follow-up at least 4 years.

Material and Method

There were 45 patients indicated for lumbar
disectomy during January 2004 to December 2007 in
Siriraj Hospital. All patients were operated for 1 level
lumbar microdisectomy with of tubular retractor system
by one surgeon (Fig. 1). Demographic data, Oswestry
Low Back Disability Index (ODI), Visual Analog Score
(\VVAS) of back pain and leg pain were collected at the
date of admission, 1% week, 1% month, 3 month and
every 6 months until 48 months follow-up.

Results

Forty-two patients (26 males with average age
30.4; range 20-45 years, 16 females with average age
32.6; range 23-54 years) were included the present study
by excluding 3 loss follow-up patients. The average
operating time with tubular retractor system was 90.5
(range 60-250) minutes. Average blood loss was about
45 (range 30-100) milliliters. Length of stay in the present
study was about 4.6 (range 2-10) days. The average
incision size was 2.4 (range 2.0-3.5) centimeters. The
average follow-up time of all cases was 4 years 7 months
(range 4-7 years). The VAS score of back pain was
significantly improved at 1% month post-operation (p <
0.05) (Table 1). The VVAS score of leg pain was signi-
ficantly improved at 1t month post-operation (p < 0.05)
(Fig. 2). ODI score was significantly improved at 1%
month post-operation (p < 0.05) (Fig. 3).

Complications were found in 4 cases (9.5%)
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in the present study. One case had L5 nerve root
neurapraxia, which return to motor grade V at 3 months
post-operation. One case had surgical wound infection
in 3 weeks and needed one time surgical debridement
and intravenous antibiotic 6 weeks. Other 2 cases had
recurrent disc herniation (4.76%) and need surgical
treatment. The re-operation was done on both cases.
The circumferential fusion was done by performing
posterior lateral interbody fusion with titanium cage
versus\instrumentation rod and screws of L4/L5 was
done at 6 months after operation and the other case
was done by the same technique at L5/S1 at 1 year after
operation.

Table 1. Length of stays

Number of patients discharged Length of stay (day)
4 2
5 3
15 4
8 5
4 6
3 7
2 8
1 10
Total 42 Mean 4.6

Fig. 1

Application of tubular retractor system and op-
erative finding
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Fig. 3 VAS of leg pain was improved significantly from
pre-operation, 1%t week post-operation, 1 month
until 4 years follow-up
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Fig. 4  ODI (Oswestry Disability Index) was improved
significantly pre-operation, 1t month post-opera-
tion and 4 years follow-up

Discussion

Herniated nucleus pulposus is one of the
common causes of low back pain. The standard surgical
treatment is still conventional open technique, because
of good visualization, simple operation, simple
instrument and adequate decompression. However,
open technique could cause more tissue injuries, more
epidural scar formation, more post-operative instability,
more hospitalization and rehabilitation. Therefore, the
minimally invasive techniques were developed to gain
more benefit from the operation. Because of less skin
incision and less muscle dissection, the minimally
invasive technique for spine surgery need special
instruments to increase visualization and create enough
space for the operation. The tubular retractor system is
one of the minimal invasive spinal surgery techniques
which was developed to serve this purpose.

Most of the patients had back pain and leg
pain. Therefore, the important parameters were VAS
scores of these. The VAS score of leg pain was
significant improved since the 1% week post operation.
These cause of leg pain operation principle was to
remove the protruded or extruded part of intervertebral
disc. So the VAS score of leg pain was dramatic
improved post-operation. For the back pain, even the
authors performed small skin incision, the patients still
had a back pain until 1% month post operation. The ODI
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scores was used to assess the functional scores. The
ODI score was significant improved since the 15 month
post-operation. Along 48 months of follow-up, all
parameters were significant improved when compared
to the pre-operative scores.

The mean operative time of 90.5 minutes and
mean blood loss of 45 milliliters were not different from
literatures®*13, But length of hospital stay in the present
study was 4.6 days, which was longer than in other
studies®!?. There were some factors which could have
effect to patients’ length of stay for example a lot of
patients prefer to stay in the hospital for rehabilitation
program.

The complication rate was 9.5% (4 cases). Half
of them (2 cases; 4.76%) was recurrent disc herniation
which needed to re-operation. This was comparable
with outcome report in other studies®?4,

Therefore, the result of operation with the
tubular retractor was satisfied by the surgeon and the
patients. Good result was achieved and complication
still happened. However, using tubular retractor system
need more experience®, complicated and expensive
instruments than the conventional technique.

Conclusion

The tubular retractor system has the
advantage over the conventional open technique. The
result of operation with the tubular retractor system
was satisfied by the surgeons and the patients.
However, this system is quite expensive and need
technological equipment. Besides experience of the
surgeons, using tubular retractor system also should
be carefully considered for the most benefit to the
patients, the surgeons and budgets of the institute.
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