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ABSTRACT

AIM: Adjacent segment disease (ASD) is a complication following
lumbar spine decompression and fusion surgery. Whether it is a new
degenerative process or iatrogenic from biomechanically altering
motion segments that create additional foreign stressors. There are
two problems in ASD that may not come together, new compression
segment adjacent to previous operative level or spinal instability
following previous operation. Appropriate treatment is spinal
decompression alone or spinal decompression and fusion. There are
only few reports on endoscopic surgery for ASD. This study aimed
to show surgical outcomes of two portal percutaneous endoscopic
decompression without fusion for ASD.

METHODS: Twenty one patients who underwent two portal
percutaneous endoscopic decompression for ASD were
retrospectively investigated (follow-up at least two years). Operative
complications, VAS-back pain, VAS-leg pain, ODI and Macnab
criteria were used as outcome measures.

RESULTS: Mean VAS- leg pain improved from 7.9+2.1 just before
operation to 1.9+1.1 at two years follow-up (P< 0.05). VAS- back
pain improved from 3.5+2.2 before operation to 2.9+1.4 at two
years follow up difference was statistically insignificant. The ODI
score was improved from 63.2+10.7 to 24.0+14.5) (P<0.05) at two
years follow up. One patient was converted to open decompression

due to intraoperative endoscopic difficulty. One patient underwent
pedicle screws fixation and fusion after percutaneous endoscopic
decompression because of post-operative instability.
CONCLUSION: Two portal percutaneous endoscopic
decompression is effective procedure for leg pain relief in ASD.
This is a short term results. Long term follow up is required because
decompression alone may lead to progressive instability and recurrent
Ssymptoms.

© 2015 The Authors. Published by ACT Publishing Group Ltd.
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INTRODUCTION

Adjacent segment disease (ASD) is one of the problematic
complications following lumbar spine instrumentation and fusion.
ASD is the result of the normal progression of degenerative changes
or biomechanical alteration caused by fusion remains controversial.
Pathologic processes observed at adjacent segments include new
stenosis segment or additional spinal instability™*. The clinical
incidence of symptomatic ASD is reportedly 5.2-18.5% 1 and the
incidence of re-operation for symptomatic ASD is reported 3.0-
11.0 % of patients after spinal fusion™®. A prospective randomized
study reported that fusion accelerates degenerative changes at the
adjacent segment of fused spine compared with naturally occurring
changes'. Spinal fusion changes the biomechanics of spinal motion
or the load on facet joints of the adjacent motion segment of the
fused spine'. The surgical approach to symptomatic ASD remains
controversial. Some surgeons reported treatment of patients of ASD
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by decompression surgery while others recommend adjunctive
fusion surgery™'”. In this study, we apply two portal percutaneous
endoscopic decompression for symptomatic ASD without spinal
instability. This procedure has the following principles: (1) the use of
ordinary arthroscopic and spine instruments without need for special
endoscopic sets (Figure 1), (2) free movement and angulation of the
surgical tool and the endoscope independent of each other as they
are not restricted by the confines of a common working portal which
results in marked reduction in the technical difficulties, (3) the use
of saline irrigation abolishes the problem of repeatedly cleaning the
endoscopic lens of accumulated fog or blood. Few studies have dealt
with surgical outcomes of symptomatic ASD™'*'"""*_ In addition,
few reports have discussed surgical outcomes of percutaneous
endoscopic decompression for ASD. The purpose of this study was to
report a series of patients who had undergone two portal endoscopic
decompression for ASD without supplemental pedicle screw fixation.

MATERIALS AND METHODS

This study was approved by our Institutional Review Board
and informed consent was obtained from each patient. Totally
21 consecutive patients undergoing percutaneous endoscopic
decompression for ASD between January 2012 and June 2013 were
enrolled in this study. The inclusion criteria were as follows: (1)
clinical and radiographic findings were consistent with progressive
degeneration at the adjacent spinal level(s) with associated leg
symptoms; (2) The patients were fail to conservative measures,
including physical therapy, anti-inflammatory medications, low-dose
narcotics, and physical therapy; (3) The follow up periods were at
least two years. Patients were excluded from the study if they had
undergone surgery for a non-degenerative etiology such as infection
or trauma. They were also excluded if there were radiographic
instability in flexion-extension radiographs.

Surgical technique

The patients were positioned prone in kneeling position after general
anesthesia. The operated level was identified with image intensifier.
Endoscope portal and working portal were inserted through the
two separated skin incision and docked onto the lamina. (Figure 2)
The localization was reconfirmed with lateral view of fluoroscopy
before the decompression. We performed unilateral laminotomy
for decompression of the central canal and bilateral lateral recesses.
Decompression of the ipsilateral lateral recess was achieved by
partial facetectomy. In order to preserve integrity of the facet joint
as much as possible, we used instruments such as high-speed
pneumatic burr, Kerrison rongeur to undercut the facet joint. Then
we tilted the endoscope to the central canal and contralateral lateral
recess. This process was performed by gently moving the endoscope
over the dural sac. After that the ligamentum flavum was excised
and the lamina was undercut. The adequacy of decompression was
determined by observing the dural sac and probing the traversing
nerve roots to confirm the extent of decompression. The endpoint
of decompression was the outer edges of the bilateral nerve roots.
Case demonstration was shown with figure 3-5. After hemostasis, no
drain was placed, and the incision was closed. Ambulation was allow
immediately after the surgery with a lumbrosacral support.

The patients’ preoperative and follow-up functions were evaluated
using the Oswestry Disability Index (ODI), Macnab criteria and
Visual analog score (VAS) that obtained separately for leg and back
pain. Scoring was performed at routine postoperative clinic visits
and determined using a 10-point scale, with 10 being the greatest
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Figure 1 The instruments that were used in the operation.

Figure 2 The endoscope was dofking on lamina.

pain and 0 being the absence of pain. Patients were evaluated six
month, one year, and two years post-operative visit. The data about
the pre-operative comorbidities, intraoperative and post-operative
complications were retrieved from medical chart review.

Statistical Analysis

Continuous variables were presented as means + standard deviations.
Categorical variables were presented as counts and percentages.
Repeated analysis of variance (ANOVA) was performed to compare
the differences of Oswestry Disability Index (ODI), and Visual
Analogue Scale (VAS). The statistical analyses were performed with
SPSS software version 15 (SPSS Inc, Chicago, IL, USA), and two-
tailed p <0.05 indicated statistical significance.

RESULTS

During the study period, 21 consecutive patients were treated with
two portal percutaneous endoscopic decompression. The follow
up was at least 24 months (30+6). The mean patient age was 65.4
years (range 50-71 years), and 57% of the patients were female
(12 from 21). The average duration from previous operation and
second operation were 8.2+3.4 years. The presenting symptoms were



radicular pain (100%) and back pain (38%). The previous surgery had
been performed for a mean of 2.1 decompression and fusion levels
(range 1-4 levels). Four of the patients (19%) had one-level fusion,

Figure 3 a: Pre-operative X-ray revealed ASD following L3-5 laminectomy
and fusion. b: Computer tomography with myelography show dural sac
compression. c: Post-operative MRI of the same patient show complete
decompression. d: Post-operative photograph.

Figure 4 a: Lamina and ligamentum flavum were seen from potential space.
b: Ipsilateral lamina was remove with high speed burr. c: Contralateral
lamina was removed. d: Contralateral ligamentum flavum was excised.
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five (23.8%) had two-level fusion and the remainders had fusion of
more than two levels. Endoscopic decompression was performed at
the L1-2 level (1 case), the L2-3 level (10 cases), the L3-4 level (9
cases), and the L5-S1 level (1 case). The mean total operative time
was 120.2+29.5 minutes (range 95-155 minutes). There was one
conversion to open surgery because of intra-operative endoscopic
difficulty. There was no case in which posterior pedicle screws had
to be revised. The in-patient duration of stay averaged 2.8+1.2 days
(range 2-4 days). All patients were discharged home.

The leg pain VAS improved from a mean of 7.942.1 to 1.9+1.1
(P< 0.05) at two years follow up (Graph 1), and the back pain VAS
improved from a mean of 3.5£2.2 to 2.9+1 4(statistical insignificance)
at two years follow up (Graph 2). The mean preoperative ODI score
was improved from 63.2+10.7 to 24.0+14.5) (P<0.05) at two years
follow up. We obtained good results in 71.4% (15 patients) according
to the Macnab criteria, fair results in 23.8% (5 patients) and poor
result in one patient.

Complications

There were no major intraoperative or perioperative complications.
Two patient had transient dysesthesia, which resolved at three-month
follow-up. There are three case of post-operative cystitis that defined
as minor complication. All of them were treated with oral antibiotics
and recovered without complication. However, there were no cases of
vascular insults, deep wound infections or celebrospinal fluid leakage.
According to Macnab criteria, there was one case with poor result..
This patient was defined as failure. The patient experienced mild
post-operative clinical improvement. He had symptoms primarily
of neurogenic claudication and back pain. Although the symptoms
of leg pain improved, the patient continued to experience back pain.
Flexion and extension X-rays showed instability. He later underwent
pedicle screws fixation and fusion. After the fusion procedure, he
experienced symptom relief. This patient demonstrated bridging bone

on CT scanning at the last follow-up, indicating solid bony fusion.

Figure 5 Endoscopic views e. Ligamentum flavum was dissected from
dural sac with Penfield dissector. f. Ipsilateral ligamentum flavum was
excised with Kerrison rongeur g. Contralateral nerve root was probe with
Penfield dissector h. Complete procedure, nerve root was free mobilization.
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Pre-op post-op six months® post-op oneyear® Post-op two years™

VAS leg pain

Graph 1 Visual analog scale (VAS) leg pain score preoperatively, at 6
months, at 1 year, and at the two years follow up. (* p < 0.05).
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Pre-op post-op six months post-op one year Post-op twoyears

WAS back pain
Graph 2 Visual analog scale (VAS) back pain score preoperatively, at 6
months, at 1 year, and at the two years follow up. (* p <0.05).

Pre- Six month ~ One year Two year

operative  post-op post-op post-op
VASback pain ~ 3-5+22 28 +1.7* 2.0+1.2* 2.9 £1.4%
VAS leg pain 7921 24 +14* 23+1.7* 19+£1.1*
ODI 63.2+10.7 243+21.1* 233+172% 2401145

DISCUSSION

Adjacent-level degeneration has been reported to occur after
lumbar fusion surgery"". In a recent literature review, the rate of
symptomatic ASD after decompression and stabilization procedures
was approximated to 2%-3% per year'”. This high incidence,
the surgeons are encountering a growing population of patients
in need of treatment for ASD. In the previous study using classic
open decompression for revision surgery, the reports identified
improvement in clinical signs and symptoms of both back and
leg pain'®'”. These findings suggest that supplemental posterior
instrumentation does not always need to be performed for all cases
of ASD treated surgically. This case series, two portal percutaneous
endoscopic decompression had the mean hospital stay of 2.8 days
and no major intra-operative complication. This technique, is likely
to cause less morbidity than the open approach to the spine. The
advantage of the two portal percutaneous endoscopic decompression
relates to the fact that the posterior spinal elements, including the
facet joint capsules and para-spinal muscle, are minimally disrupted
through an endoscopic technique. Thus additional degeneration at
the supra-adjacent level may also be less likely to occur. There are
several limitations to this study. The first is the difficult surgical
technique. The surgeon must familiar with both arthroscopic
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and minimal invasive spinal decompression technique. During
percutaneous endoscopic decompression, triangulation techniques
were used to assess and remove the pathologic tissue. If the surgeons
are not familiar with this technique, the operations are very difficult
and time consuming. Another limitation relates to the ability to
generalize the results. With regard to the relief of neurological
symptoms of stenosis, the two portal percutaneous endoscopic
decompression relies entirely on direct decompression of the spinal
canal. While we found excellent clinical results, one might expect
this technique to be occasionally inadequate in cases of the ASD
patients who have the instability more than the neural element
compression. A larger study with a long term follow up would be
helpful to validate this technique across the broad spectrum of ASD.
Other major limitation of this study relates to our ability to ascertain
post-operative instability because post-operative flexion—extension
radiographs were not taken routinely. Longer follow up period with
dynamic films are required for instability detection.

CONCLUSION

The two portal percutaneous endoscopic decompression was safe
and effective for the treatment of ASD. Leg pain relief was statistical
significant more than back pain relief. Post-operative spinal instability
may preclude this technique. Long-term prospective analyses with
dynamic radiograph are warranted to determine the longevity of the
two portal percutaneous endoscopic decompression in the treatment
of ASD.
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