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Abstract

Introduction: Lumbar degenerative spondylolisthesis is an acquired slippage of a vertebra due to degenerative
arthritis of the facet joints without any defect in the vertebral ring. Degenerative spondylolisthesis is commonly
treated with posterior decompression and posterolateral fusion. This study aims to evaluate the clinical outcome
of posterior decompression and instrumented posterolateral fusion surgery by analysing patient reported outcome
measures.

Materials and Methods: A retrospective study in which patients who had posterior decompression and instrumented
posterolateral fusion for lumbar degenerative spondylolisthesis between September 2017 and August 2019 at Nepal
Mediciti Hospital were included in the study. Other types of spondylolisthesis managed with similar technique and
patients who had follow up period of less than three months were excluded. Functional outcome was assessed by
comparing pre and post-operative patient reported outcome measures: VAS leg pain, VAS back pain and Oswestry
Disability Index (ODI). The paired t-test was used for statistical analysis.

Results: Of the 16 patients, 81.25% were female. Mean age and mean follow up period were 58.81+ 10.47 years
and 13.56+7.15 months respectively. Seventy five percent had grade I spondylolisthesis. Most common level of
spondylolisthesis was L4/5 (62.5%). Fourteen patients reported improvement in their symptoms after surgery.
The changes in functional outcome scores between baseline and at follow up evaluation were as follows: 32.70 +
17.44 points for ODI, 3 £1.89 for VAS leg pain, and 5.37 + 2.36 for VAS back pain (P<0.001). Superficial wound
infection was the most common complication observed in 18.3%.

Conclusion: In our case series, 87.5% had improvement in their symptoms after surgery. The change in mean
score of patients’ reported outcome measures before and after surgery was statistically significant. We recommend
a prospective comparative study between decompression alone and the fusion technique for the evaluation of long
term functional outcome.
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Introduction

Degenerative spine disease (DSD) is one of most
common spine pathology affecting up to 80% of
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prevalence of DSD is 15% to 40% leading to disability
in 1% to 2% of the population.! Spinal stenosis and
spondylolisthesis, the sequelae of degeneration, together
affect up to 20% of the U.S. population.?

Newman and Stone coined the term degenerative
spondylolisthesis (DS) in 1955, who defined it as
an acquired slippage of the vertebra secondary to
degenerative arthritis of facet joints without defect in
pars interarticularis.* Karkaldy Willis described the
degenerative cascade in 1970s.* The cascade begins with
disc degeneration, progresses to destabilization and finally
leads to re-stabilization. The cause of pain in DS has been
described as multi-factorial: purely mechanical pain
due to degenerative changes or neurogenic claudication
from spinal stenosis or radicular pain due to nerve root
impingement in the lateral recess or neural foramen.*
In this spectrum of cascade, surgery is indicated for
instability, progressive neurological deficit or those not
responding to medical management.

Although various surgical techniques have been used
for the management of DS, the superiority of one over
other was not well evident in the literature.*”® In general,
outcomes were commonly assessed based on surgeons’
perspective relying on technical success like adequate
decompression and/or fusion. Interestingly, surgeons’
perspectives and results of imaging exams frequently do
not found to be correlated with patient satisfaction.’!
In this context, considering the importance of patient’s
opinion of results and their satisfaction, we designed a
study to evaluate the outcome of posterior decompression
and instrumented posterolateral fusion (PLF) surgery in
patients with lumbar DS using patient reported outcome
instruments- visual analogue scale (VAS) leg pain, VAS
back pain and Oswestry Disability Index (ODI).

Materials and Methods

Study Design and Patient Population

We designed a retrospective study. Ethical approval
was taken from Institutional Review Committee of the
hospital. A consecutive cohort of patients who had posterior
decompression and instrumented posterolateral fusion
(PLF) surgery for lumbar degenerative spondylolisthesis
between September 2017 and August 2019 at Nepal
Mediciti Hospital was identified from medical record files.
Patients whose data were incomplete, who had follow up
period of less than three months and all other types of
spondylolisthesis were excluded. Demographic, clinical,
radiographic reports and operative records were reviewed.
Patients were evaluated with respect to their age, sex,
duration of symptoms, clinical presentation, level and
grade of spondylolisthesis. Grading of spondylolisthesis

was classified from grade I to V according to Meyerding
classification system. Any intra-operative and/or post-
operative complication was documented.

Pre-operative management and surgical indication

All patients were managed with conservative
treatment with adequate analgesics and physical
therapy for at least 12 weeks. Indication for grade I
degenerative spondylolisthesis was failure of conservative
management and unstable spondyolisthesis (translation in
spondylolisthesis in standing lateral flexion/extension x
ray of lumbosacral spine) while the indication for surgery
in grade II spondylolisthesis was failure of conservative
treatment with progressive neurological deficit.

Surgical technique

Surgical procedure was performed through an open
midline longitudinal approach in prone position. Pedicle
screws were placed based on anatomic landmarks and
fluoroscopic image assistance. The neural element
decompression was performed by a midline laminectomy,
medial facetectomy and foraminotomy. Posterolateral
fusion was facilitated by inter-transverse grafting along
the decorticated surface of the transverse process using
autologous local bone graft collected during laminectomy.
Post-operative antero- posterior and lateral X ray of
lumbosacral region was done to confirm the position of
implants and alignment of bony elements.

Study Measures/Statistics

Outcome data included visual analogue pain scale
(VAS) and Oswestry Disability Index (ODI). Patients were
consented and asked to complete a survey before surgery
and at the time of follow up at least three months after
surgery in out-patient department. Outcome was assessed
by comparing pre and post-operative patient-reported
outcome measures: visual analogue scale (VAS) leg pain,
visual analogue scale (VAS) back pain and Oswestry
disability index (ODI). The paired t-test was used for
statistical analysis. SPSS 17 (IBM, Chicago, IL, USA)
was used for data analysis. P value <0.05 was considered
significant.

Results
Of 19 patients with degenerative lumbar
spondylolisthesis were operated in 24 months, 16 were
included in the study. Patient demographics and clinical
characteristics are summarized in Table 1.
Majority of the patients were female (81.25%),

with female to male ratio of 4.3:1. Mean age was 58.81
years (SD 10.47, range 45-80). The mean and the
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minimum duration of follow up were 13.5 and 5 months
respectively. 75% had grade 1 spondylolisthesis while
grade II spondylolisthesis was seen in 25%. Most of the
deformity was seen at L4/5 Level followed by L5/S1 level
(62.5% vs 38.5%).

87.5% improved after surgery. The changes in
functional outcome scores between baseline and at
postoperative follow up evaluation were as follows: 32.70
+ 17.44 points for ODI, 3 =1.89 for VAS leg pain, and 5.37
+ 2.36 for VAS back pain. Mean scores of VAS leg pain,

VAS back pain and ODI before surgery and during follow
up were presented in Table 2.

Most common perioperative complication in our
series was wound dehiscence seen in 18.75% followed by
intra-operative cerebrospinal fluid (CSF) leak (6.5%). All
the patients who had wound dehiscence in our series (n=3)
were elderly diabetic (age > 65 years). One of them was
suffering from Cushing disease who underwent two level
fixation and fusion because of risk of hypercortisolemia-
induced osteoporosis. (See Figure 1 and 2)

Figure 1: (A) MRI image of lumbosacral Spine of 45-year female with Cushing disease
showing grade 1I degenerative spondylolisthesis at L5/S1 level, (B)Post operative X ray
images showing reduction with instrumented posterolateral fixation and fusion.

"
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Figure 2: (A) MRI Lumbosacral Spine of 80-year female showing grade I degenerative

5

spondylolisthesis at L4/5 level, (B) Post-operative X ray images showing reduction with
instrumented posterolateral fixation and fusion. We included L5/S1 in this case due to old
age and osteopenic bone to avoid junctional failure.
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Table 1: Patient Baseline Demographic and Clinical Characteristics, N=16

Variables

Post-operative

Mean difference (95% CI)

Pre-operative

VAS leg pain (mean + SD) 6.81+1.56 3.81+1.22 3.0+1.89 (1.98-4.01) <0.001
VAS back pain (mean + SD) 8+1.03 2.63£1.85 5.3742.36 (4.11-6.63) <0.001
ODI (mean + SD) 56.66 £10.33 23.96+12.40 32.70+17.44(23.41-42) <0.001

Table 2: Comparison of Mean Change in Outcomes before and after PLF (Posterolateral fusion)

Discussion

Previous studies have shown that degenerative
spondylolisthesis is commonly seen in elderly female
(above 50 years) with a female-to-male ratio of 6:1, with
L4/5 being the most common level of deformity.!"!? This
was consistent with our findings.

38

Meyerding classification is widely used to classify
DS. Low grade spondylolisthesis is the commonest
deformity associated with degeneration. As consistent
with previous studies," all of our patients had low grade
spondylolisthesis (grade I and II) with grade I being the
most common entity (75%).

In general, a minimum of 2-year follow-up is
suggested for patient-reported outcomes (PROs) to
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adequately assess the therapeutic effect of surgery in
spine and musculoskeletal clinical research. Ayling et al
investigated on the appropriate follow up time for clinical
outcome research in spine surgery and found that the time
to plateaued recovery after surgery for VAS back and leg
pain was 3 months; and 12 months for disability indices
(ODI) for patients with degenerative spondylolisthesis
who were treated with fusion.* In our study the minimum
and the mean duration of follow up were 5 and 13.5
months respectively.

In our study, all patients were managed with PLF.
Fourteen out of sixteen patients improved after surgery.
There was significant change in the means of VAS leg pain,
back pain and ODI scores from 6.8, 8, and 56.66 before
surgery to 3.8, 2.6 and 23.96 respectively after surgery
(p<0.001). Omidi-Kashani F et al'® published a similar
study in which pre-operative pain and disability (VAS
and ODI) improved from 8.8 and 71.6 to postoperative
2.1 and 28.7 respectively after PLF surgery lumbar DS
(p=001). Urquhart et al'® did a retrospective study and
found that the change in mean of leg pain, back pain and
ODI scores after PLF for lumbar DS were -5.9, -4.1 and
-26 respectively, which was similar to our findings in
which the change in the means were -3, -5.37 and -32.7
respectively. Similarly, Gottschalk et al found a significant
change in visual analogue pain scale (-3.45 ) and ODI
(-17.79) during average follow-up of 38.7 months after
PLF surgery for DS ." Likewise the changes in VAS back
pain and VAS leg pain and ODI scores after fusion surgery
for DS in Swedish Spinal Stenosis Study (SSSS) trial were
2.8, 3.2 and 16 respectively.'® The difference in pre and
post-operative ODI score at 2 years after PLF surgery was
-26.3 in SLIP (Spinal Laminectomy versus Instrumented
Pedicle Screw) trial."”

To consider the given treatment as effective, the
minimum difference in outcome score should at least
correspond to minimum clinically important difference
(MCID) value. The minimum difference in score in our
study were 15.26 for ODI, 1.11 for leg pain, and 3.01 back
pain which correspond to the MCID reported in literature.
The reported MCID value for grade I degenerative lumbar
spondylolisthesis, were 14.3 points for ODI, 1.7 points for
leg pain and 1.6 points for.?

Although fusion was associated with better functional
outcome, fusion techniques did not seem to influence the
overall PROs in DS.'*' Urquhart et al'® and Gottschalk
et al'” found no significant difference in the means of
outcome measures after PLIF or interbody fusion.
Recently, two randomized trials published a high level
of evidence for (SLIP trial)® and against (SSSS trial)'®
the fusion surgery in DS. SSSS trial published a level 1

evidence against fusion surgery. In contrary, SLIP trial
published a level I evidence for fusion surgery in stable
grade I DS in the same issue of the same journal: fusion
group had significant improvement in PROs while 34%
had to undergo re-surgery for progressive slippage of
spondylolisthesis after laminectomy alone in patients
with stable grade I DS. Hence fusion or no fusion and the
technique of fusion are the topics of ongoing discussion
and the treating surgeon has to tailored the approach based
on clinical scenario, available evidences and the patient’s
decision. In our case series, we performed fusion surgery
in grade I DS because of translation seen in standing
dynamic X ray of lumbosacral spine while in cases of
grade II DS fusion was recommended due to high risk of
progression of spondylolisthesis with laminectomy alone.
The evolution and controversy in the management of
lumbar degenerative spondylolisthesis was summarized
in figure 3.

Our perioperative complications were higher than
that of the findings (wound dehiscence- 6.9% and CSF
leak-4.6%) reported by Urquhart et al. ' Post-operative
wound infection and dural tear were seen in 10% and 11%
respectively in SSSS trial.'®

Limitation

This study was limited by small sample size and
its retrospective nature. We were not able to assess the
evidence of radiological fusion post-operatively. Though
smaller in size, this study is trying to incorporate patient’s
perspective regarding outcome of surgical intervention
after spinal surgery in Nepal. Patient’ satisfaction and
cost effectiveness are important considerations while
selecting the surgical technique especially in the context
of developing country like Nepal where affordability is a
major concern.

Conclusion

In our case series, 87.5% had improvement in their
symptoms after surgery. The change in mean score of
patients’ reported outcome measures before and after
surgery was statistically significant (P<0.001). Based
on patient reported outcomes, PLF seems to be a viable
treatment option in degenerative spondylolisthesis. We
recommend a prospective comparative study between
decompression alone and the fusion technique to assess
the long-term functional outcome.
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