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ARTICLE INFO ABSTRACT

Keywords: Background: Lower back pain is the fifth most common reason for visiting a physician in the United States.
Lumbar decompression Degenerative disc disease, degenerative spondylolisthesis, arthritis, and facet arthrosis are leading causes for
Microdiscectomy

lumbar spinal stenosis. The previous gold standard involved open laminectomy combined with medial facetec-
tomy and foraminotomy. The advent of minimally invasive surgery (MIS) and endoscopic technologies has led to
less invasive and targeted interventions. In this study, the authors aim to show a five-year experience using a
three-blade retractor for lumbar decompression and microdiscectomy.

Methods: A database review of a single spine surgeon over the last 5 years with a total of 306 patients undergoing
single-level lumbar decompression with and without microdiscectomy.

Results: The average age was 47 + 12 years and the average BMI was 29.7 + 5.7 kg/m2 with a total of 52% male
patients. Operative levels included L3-4, L4-L5, and L5-S1, with 65% of procedures at the L5-S1 level and follow-
up was for two years. Overall mean VAS back scores decreased from 7.9 + 1.6 to 2.5 £ 1.1 at two-year follow-up,
p = 0.001. Preoperative ODI scores improved from 32.1 + 5.1 to 17.9 + 4.3 at two-year follow-up, p = 0.002.
The mean EBL and surgeon time was 21 + 15 ml and 35 + 17 min, respectively.

Conclusion: This less exposure surgery technique can be performed to allow lumbar decompression, with or
without microdiscectomy. This is an anatomy preserving technique with improved outcomes.

Less exposure surgery
Three blade retractor
Lower back pain

1. Introduction

Lower back pain affects 28% of adults and is the fifth most common
reason for visiting a physician in the United States. > Lumbar spine
stenosis is a highly prevalent condition that often results from degen-
erative disc disease, degenerative spondylolisthesis, arthritis, and facet
arthrosis which are major contributory pathologies for lower back
pain4. In patients greater than 60 years of age, lumbar stenosis can lead
to impaired ambulation with increased morbidity secondary to lower
back pain and lower extremity neuropathy.”

The previous standard treatment of lumbar stenosis has traditionally
been open laminectomy, often combined with medial facetectomy and
foraminotomy, in patients without instability. Foley and Smith intro-
duced microscopic endoscopic decompression (MED) in 1997.° A

tubular Metre system was used to perform discectomy in a minimally
invasive manner.® In recent years, less invasive procedures have
emerged with microdecompression being more frequently performed
through smaller incisions.”

Outpatient procedures have shown an increasing trend in anterior
cervical fusions and lumbar microdiscectomy within the US.>° The
evolution of a tubular system has been shown in a study by Chin et al.'°
where a tubular dilator with the ability to open like a speculum was
used. As spine surgery continues to advance with minimally invasive
surgery (MIS) and less exposure surgery techniques (LES).'' ¥ The au-
thors aim to demonstrate a technique based on the use of a three-blade
retractor system over five years.
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2. Methods

The database of a single spine surgeon was reviewed over the last 5
years. IRB approval was granted for this study and informed consent was
obtained. The charts of 306 patient undergoing lumbar decompression
with and without microdiscectomy in the outpatient setting were
reviewed. Patients were only considered for surgery after they failed
conservative management for at least three months. Indications for
surgery included lumbar disc herniation, with or without radiculopathy.
Exclusion criteria for this study included acute severe trauma, fractures,
malignancy, infection, unstable chronic medical illnesses, prior lumbar
fusions and a BMI >42.° All patients were assessed preoperatively and
narcotics were discontinued.'® Patients with chronic but stable medical
conditions, including hypertension, diabetes mellitus, asthma, hyper-
cholesterolemia, and heart disease were medically cleared by their
family practitioner and/or cardiologist where applicable.

2.1. Statistical analysis

Values are expressed as counts or means + standard error as
appropriate. Intergroup comparisons were made using a t-test. Data
were analyzed using the SPSS statistical software version 22 (IBM Corp,
New York, USA). Power analysis was performed based on mean VAS
scores, to obtain a statistical power of 80% and a confidence interval of
5%. A sample size of 135 was required.!” Tests were considered signif-
icant if p < 0.05.

2.2. Summary of operative technique

Steps in the Less Exposure Surgery (LES) decompression and
microdiscectomy included preparation, positioning, incision, fascial
opening, dissection, retractors, bone identification, deprioritization,
decompression, microdiscectomy, and closure.

The patient was brought to the operating room and placed in the
prone position on the Wilson frame. All bony prominences were well
padded. After all appropriate anesthesia monitors were attached, the
patient underwent general endotracheal anesthesia and the lumbar
spine was prepped and draped in a standard sterile surgical fashion and
the preoperative surgical site was marked was visible ink in the opera-
tive field. The Wilson frame was elevated to open the spinous processes
of the affected level.

2.2.1. Step 1: Access/exposure

Using standard surgical landmarks, the pedicles were identified and
the position was confirmed using a 22G needle'® and AP and lateral
intraoperative fluoroscopy. An approximately 1.0-inch midline incision
was made at the target level over the spinous process for single level
decompression. Dissection using electrocautery on the left side of the
spinous process was performed, allowing a cuff of tissue for anatomic
closure. The rectus spinal muscles were elevated laterally and dissected
in the subperiosteal and avascular plane of the lamina of the superior
and inferior vertebral levels on the left.

2.2.2. Step 2: Decompression

An initial 6.5 mm dilator was placed in the disc space and subsequent
9.3 mm and 12 mm dilators were then placed with the three blade
LESspine Tri Formation cannula-retractor system (LESspine, MA) placed
over dilators (Fig. 1) and confirmed using fluoroscopy guidance. The left
superior vertebrae inferior facets and lamina were identified, and a #15
blade was used to make an incision to the lateral aspect of the liga-
mentum flavum. A curette was used to take down ligamentum flavum off
the underside of the superior vertebrae lamina and the posterior side of
the inferior vertebrae lamina. The curette was used to separate the lig-
amentum flavum from the facet capsule. Kerrison ronguers were used to
perform a left hemilaminotomy, foraminotomy, and partial facetectomy
until the surgeon was satisfied that the lateral recess was adequately
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Fig. 1. Demonstrates use and placement of three-blade retractor.

decompressed (Fig. 2). Bone wax and surgi-flo was then placed to con-
trol bleeding.

2.2.3. Step 3: Discectomy

Careful retraction of the nerve root was performed medially using a
nerve root retractor with the ligamentum flap completed to show the
affected disc. A microdiscectomy was performed to remove the soft,
loose and unhealthy disc using multiple pituitaries (Fig. 3). The disc
space was irrigated to remove any remaining free disc fragments.

2.2.4. Step 4

Steps 1-3 were repeated on the right if the procedure was for bilat-
eral decompression with or without microdiscectomy. If the procedure
was only unilateral, then just the affected side was treated. Final fluo-
roscopy was taken with Freer elevator in disc space was taken for
confirmation. Fig. 1 shows final photograph after completion of
decompression.

Fig. 2. Procedure of bony decompression using Kerrison Ronguers.
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Fig. 3. Demonstrates the use of pituitary to remove the herniated disc.

2.2.5. Step 5: Closure

Hemostasis was achieved using bone wax and surgi-flo to control
bleeding. The wounds were then irrigated copiously. A #1 Vicryl figure-
of-eight was then placed to re-approximate the muscle and fascia. A 2-
0 Vicryl was placed in the subcutaneous tissue and then a 3-0 mono-
cryl was placed in the skin. A dry sterile dressing was applied.

2.3. Discharge and follow-up

Patients were discharged using the standard outpatient protocol of
completing surgery after being deemed oriented and neurologically
intact by the anesthesiologist and operating surgeon.'"'*!%?* Qutpa-
tient postoperative instructions were discussed with patients and care-
givers with written copies provided.' 112151920

No major complications were reported in our series and there were
no unplanned postoperative admissions for pain, nausea or any other
complaints.

3. Results

A total of 306 charts were reviewed over the 5-year period. The
average age was 47 + 12 years and the average BMI was 31.3 + 8.9 kg/
m? with a total of 52% male patients.

Operative levels included L3-4, L4-L5, and L5-S1, with 65% of pro-
cedures at the L5-S1 level and follow-up was for two years. Overall mean
VAS back scores decreased from 7.9 + 1.6 to 2.5 £+ 1.1 at two years
follow-up, p = 0.001.

Preoperative ODI scores improved from 32.1 + 5.1 to 17.9 + 4.3 at
two-year follow-up, p = 0.002. The mean EBL and surgeon time was 21
+ 15 ml and 35 + 17 min, respectively.

Over the five-year period, there were three patients who had dural
tears which were recognized intraoperatively and repaired. There was
one patient who presented after two weeks of their surgery with
symptoms of a headache and was found to have a dural tear. We had no
revisions, however, two patients required fusion within a two-year
period at the affected level where they had prior decompression.

4. Discussion

The interest in MIS continues to increase for patients, surgeons and
commercial industries alike. MIS provides surgeons with the ability to
intervene in the patient’s disease process and provide adequate symp-
tomatic relief with shorter recovery times. Since the introduction of MIS,
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spine surgery has adapted to performing percutaneous as well as open
outpatient procedures. Initially, percutaneous decompressions showed
higher rates of complications and overall success rates that were vari-
able, ranging from 50% to 89%.°' % Improved surgeon proficiency and
access to improved technologies demonstrated that percutaneous
methods could have satisfactory results compared to traditional open
decompressions while exposing the patient to less trauma and providing
a promotional value.?* Furthermore, microdecompression and open MIS
techniques have proven promise in decreasing trauma during surgery
and providing quality patient outcomes in a cost-effective man-
ner.”>?7?> The use an LES technique with the utilization of a
three-blade retractor coupled with a classical surgical approach can
provide the surgeon with direct visualization of the affected level to
perform adequate decompression while also reducing the overall inci-
sion size required to perform the decompression [!%2%2% 26,271,

In this study, the three-blade retractor system used in single-level
lumbar decompressions demonstrated substantial patient outcomes.
VAS back scores improved by an average of 5.4 and ODI scores improved
by an average of 14.2 at two years of follow-up with statistically sig-
nificant evidence. Such results should not be overlooked when consid-
ering that patients have an expectation of improving regardless of
surgical approach. It is important to maintain comparable outcomes
with LES versus MIS versus traditional open approaches, as demon-
strated by previous studies.>*?’ In addition to improving pain scores and
disability, the method also proved successful in objective measurements
for MIS with an EBL of about 21 ml and surgery time of about 35 min.
Such results are superior to previous tubular retractor systems.”° Patient
safety was also preserved with a low rate of complications, re-admission
and subsequent same-level operations.

The authors of this study recognize that there were several limita-
tions to the study design. Foremost, the results included in this analysis
are comprised of the experiences of a single surgeon. It would be ideal to
evaluate outcomes from several different operators with varying degrees
of experience using a three-blade retractor system. Nonetheless, the
study included a sample size (306) far greater than the minimum
number indicated by the power analysis (135) with a fair distribution of
male and female participants (52% male). However, there were limita-
tions in the sample size with an average age of 47 and an average BMI of
31.3. Further evidence is required to determine the efficacy of the sur-
gical technique on elderly patients who may have with herniated disc
disease or on patients who have a lower BMI since bone mineral density
can be proportionally related to BMI in the axial spine.’’ Future studies
should take such limitations into consideration when studying the
three-blade retractor for lumbar decompression and consider incorpo-
rating other objective measurements to determine the overall efficacy of
LES such as cost per case and days to return to work.

5. Conclusion

The authors demonstrated the feasibility and outcomes with the use
of three blade speculum in lumbar decompression and microdiscectomy.
We, therefore, recommend this technique as an option for surgeons.
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