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ABSTRACT

Objective: To evaluate clinical and functional results of patients with lumbar degenerative spondylolisthesis treated with operatively or nono-
peratively. Methods: Patients with degenerative spondylolisthesis treated either nonoperatively or operatively from 2004 to 2014 were selected
from databases and a cross-sectional evaluation was performed. Outcome measures included back and leg visual analogue scales (VAS),
Fischgrund criteria, Short Form-36 (SF-36) function score, and the modified Oswestry Disability Index (ODI). Results: 43 patients were eva-
luated: 20 with nonoperative treatment and 23 with operative treatment. Baseline characteristics were similar without significant differences
between groups. Mean follow-up time was 43 months (range 10 - 72) for the nonoperative group and 36 months (range 6-80) for the operative
group. Significant statistical difference in favor of operative group were found in back VAS (mean 4 versus 8, p = 0.000), leg VAS (mean 3
versus 6, p = 0.0015), SF-36 function score (mean 77 versus 35, p = 0.000), and ODI (mean 17 versus 46, p = 0.000). On the basis of the
Fischgrund criteria, only 10 % of patients reported excellent or good health post nonoperative treatment versus 83% for those treated
operatively (p = 0.000). Conclusion: In this cross-sectional study, we observed that symptomatic patients with degenerative spondylolisthesis
who underwent operative treatment have superior clinical and functional scores compared to those that underwent nonoperative treatment.

Keywords: Visual analog scale; Degenerative spondylolisthesis; Spine fusion; Spinal canal stenosis; SF-36; Surgery; Nonoperative treat-
ment; lumbar spine; Intervertebral disc degeneration.

RESUMO

Objetivo: Avaliar os resultados clinicos e funcionais dos pacientes com espondilolistese degenerativa lombar tratados de maneira conservadora
ou cirdrgica. Métodos: Foram selecionados pacientes com espondilolistese degenerativa tratados conservadoramente ou submetidos a cirurgia,
durante 2004-2014, a partir da coleta de dados que possibilitou a realizacao da avaliagéo transversal. As medidas de avaliacéo da dor lombar
e das pernas foram escalas analogicas visuais (VAS), critérios Fischgrund, Short Form-36 (SF-36) pontuagédo funcional, e o Indice de Incapa-
cidade Oswestry modificado (ODI). Resultados: 43 pacientes foram avaliados: 20 do tratamento conservador e 23 do tratamento cirdrgico. As
caracteristicas de base foram similares, sem diferengas significativas entre os grupos. O tempo médio de acompanhamento foi de 43 meses
(intervalo 10-72) para o grupo n&o-cirdrgico e 36 meses (intervalo 6-80) para o grupo cirdrgico. Diferengas estatisticas significativas em favor
do grupo cirtrgico foram encontrados no VAS lombar (média de 4 versus 8, p = 0,000), VAS pernas (média 3 contra 6, p = 0,0015), SF-36
pontuagéo funcional (média 77 versus 35, p = 0,000), e ODI (médiia 17 versus 46, p = 0,000). Com base nos critérios Fischgrund, apenas 10%
dos pacientes relataram excelente ou boa satide de apds o tratamento conservador contra 83% para aqueles tratados no cirtrgico (o = 0,000).
Conclusao: Neste estudo transversal, observou-se que 0s pacientes sintomaticos com espondilolistese degenerativa que se submeteram ao
tratamento cirdrgico tém escores clinicos e funcionais superiores em comparagao aqueles que foram submetidos a tratamento conservador.

Descritores: Escala visual analégica; Espondilolistese degenerativa; Fusao vertebral; Estenose do canal vertebral; SF-36; Cirurgia; Tratamento
conservador; Coluna lombar; Degeneragéo do disco intervertebral.

RESUMEN

Objetivo: Evaluar los resultados clinicos y funcionales de los pacientes con espondilolistesis degenerativa lumbar tratados quirdrgicamente
0 sin cirugia. Métodos: Se realizé una evaluacion transversal de los pacientes con espondilolistesis degenerativa, registrados en la base de
datos, tratados conservador o quirdrgicamente desde 2004 hasta 2014. Las medidas de desenlace incluyeron: Escala Visual Andloga (EVA) de
dolor lumbar y las piernas, criterios de Fischgrund, Short Form-36 (SF-36) e Indice de Discapacidad Oswestry modificado (IDO). Resultados:
Se evaluaron 43 pacientes: 20 con tratamiento no quirdrgico y 23 con tratamiento quirdrgico. Las caracteristicas de base fueron similares, sin
diferencias significativas entre los grupos. El tiempo medio de seguimiento fue de 43 meses (rango 10-72) para el grupo no quirdrgico y 36
meses (rango 6-80) para el grupo quirdrgico. Diferencias estadisticamente significativas a favor del grupo quirdrgico fueron encontrados en EVA
lumbar (media 4 contra 8, p=0,000), EVA pierna (media 3 contra 6, p=0,0015), SF-36 funcién (media 77 contra 35, p=0,000), e IDO (media 17
contra 46, p=0,000). Con respecto a los criterios de Fischgrund, soélo el 10% de los pacientes del grupo que recibi¢ tratamiento no quirdrgico
informo excelente o buen estado de salud en comparacion con 83% de los que recibieron manejo quirdrgico (p = 0,000) Conclusion: En este
estudio de corte transversal, se observé que los pacientes sintomaticos con espondilolistesis degenerativa que se sometieron a tratamiento
quirdrgico tienen puntuaciones clinicas y funcionales superiores en comparacion con los que se sometieron a tratamiento no quirdrgico.

Descriptores: Escala visual analoga,; Espondilolistesis degenerativa; Fusion vertebral; Estenosis del canal vertebral; SF-36; Cirugia; Tratamiento
conservador; Columna lumbar; Degeneracion del disco intervertebral.

Irmandade da Santa Casa de Misericérdia de Sdo Paulo Medical School and Hospitals, Department of Orthopaedics and Traumatology, Sao Paulo, SP, Brazil. R. Dr. Cesario Motta Jr, 112. Sao Paulo 01227-
900 Tel / Fax: +55 (11) 2176 7000
Autor correspondente José Alfredo Corredor, MD. R. Dr. Cesario Motta Jr, 112. Sao Paulo 01227-900 Tel / Fax: +55 (11) 2176 7000 E-mail: joalcosa@yahoo.com.br

http://dx.doi.org/10.1590/$1808-185120161501153514 Recebido em 20/08/2015, aceito em 15/12/2015.

Coluna/Columna. 2016;15(1):33-5



34

INTRODUCTION

Degenerative spondylolisthesis is regarded as one of the le-
ading causes of back pain in patients over 50. The condition is
characterized by the slippage of one vertebra forward onto the ver-
tebra below, with no identifiable defect in the posterior neural arch.
The pathological process comprises disc and facet degenerative
changes.'? It is more common in Afro-descendants than in Cauca-
sians, and more prevalent in women than in men.'?

In symptomatic patients with absence of neurologic deficits the
consensus is for conservative management. Around 83% of patients
with long-standing refractory back pain, sensory changes, muscle
weakness, history of neurogenic claudication, or cauda equina syn-
drome deteriorate and should be submitted to surgical treatment.?
Neurogenic claudication is due to the onset of concomitant lumbar
stenosis secondary to the slippage, hypertrophy of the yellow liga-
ment and occupation of the vertebral canal by osteophytes resulting
from facet arthrosis.’

Grade | evidence about the best treatment of patients with dege-
nerative spondylolisthesis are not available in the literature. The Spi-
ne Patient Outcomes Research Trial (SPORT)* published a research
on the subject comparing nonoperative and surgical treatment. This
four-year multi-center trial shows that the group submitted to surgery
attained comparatively marked improvement in pain and function
after failure of conservative treatment for 6 months.*

The aim of the present cross-sectional study was to assess
the clinical and functional outcomes of patients with degenerative
spondylolisthesis submitted to nonoperative or surgical treatment.

METHODS

A cross-sectional study involving retrospective selection of pa-
tients diagnosed with degenerative spondylolisthesis submitted to
nonoperative or surgical treatment in the last 10 years by the Spine
Surgery Group of our institution was conducted. Selected participants
were invited to undergo clinical and functional follow-up assessment.
The inclusion criterion was subjects diagnosed with degenerative
spondylolisthesis confirmed by medical records and radiographs,
presence of neurogenic claudication or radicular leg pain, candidate
to surgical decompression and fusion, and with at least six months of
follow-up. Patients refusing to take part in the study, those with a diag-
nosis other than degenerative spondylolisthesis (dysplastic, isthmic,
traumatic and/or pathologic), patients without confirmed diagnosis
(incomplete medical records or missing imaging exams) and patients
not located for follow-up assessment were excluded. The study was
submitted to and approved by the Institutional Review Board of our
hospital prior to data collection. All patients signed a free and informed
consent form (C.A.A.E 23056513.8.0000.5479).

Patients indicated for surgical treatment on the waiting list who
were receiving conservative treatment constitute the nonoperative
group. The protocol applied for these patients consisted of general
guidance for pain control such as: physiotherapy sessions and pos-
tural education with changes in usual life-style habits and home-ba-
sed exercises, non-steroidal anti-inflammatory drugs when tolerated,
in addition to systematic reassessments in outpatient follow-up for
six months. The surgical group was constituted by patient submitted
to posterior decompression and pedicle-screw instrumentation with
autologous grafting at the levels affected.

Clinical outcomes were assessed using the Visual Analog Scale
(VAS) for back and leg pain and the Fischgrund criteria,® (excellent:
asymptomatic patient without limitations in daily activities; good:
sporadic pain — back pain or radiculopathy- with occasional use of
analgesics, yet without restriction in daily activities; regular: intermit-
tent pain or radiculopathy, with regular use of analgesic medication,
restriction in daily activities, yet improved compared to preoperative
condition, poor: frequent pain and/or radiculopathy with continuous
use of analgesics and major restrictions in daily activities, with no
postoperative improvement. Functional and quality-of-life outcomes
were assessed by the Oswestry Disability Index (ODI) score,® and
Short-Form 36 (SF - 36) function score,” respectively.

All patients obtained anteroposterior, lateral and flexion-extension
lumbar radiographs at baseline and recent follow-up. Radiological
evaluation included baseline and current slippage grade according
to Meyerding classification.? Bone fusion was evaluated in patients
submitted to surgical treatment, according to Linovitz criteria.® This
is measured on a 4 grade scale — grade zero: discontinuity of the
fusion mass with motion; grade one: a narrow band of continuity
in the fusion mass with motion; grade two: continuity of the fusion
mass without motion; and grade three: extensive continuity of the
fusion mass without motion — considering grades zero and one failed
fusion, and grades two and three successful fusion.

Statistical Analysis

Clinical and functional outcomes were analyzed between both
groups for data collected during the follow-up assessment. Radio-
graphic outcomes were analyzed for baseline and recent evalua-
tion. Associations between the different demographic characteristics
were measured using Fisher s exact test. For continuous variables,
t test was used to test means and generate p values. For categorical
variables, Fisher’s exact test was used to test generate p values.
Analysis was carried out using statistical software STATA, version
12.0. A p-value of < 0.05 was deemed statistically significant.

RESULTS

A total of 43 patients were assessed; 20 submitted to nonope-
rative treatment and 23 to surgical treatment. Table 1 shows a ho-
mogenous demographic distribution, with no statistically significant
difference between groups. Mean follow-up was 43 months (range
10 — 72) in nonoperative group and 36 months (range 6-80) in the
surgical group. Groups were also stratified according to spondylo-
listhesis grade and level involved (Table 1). Based on Fischgrund
criteria, no patients (0%) had excellent outcomes, two patients had
(10%) good outcomes, 10 patients (50%) had regular outcome and
eight patients (40%) had a poor outcome in the nonoperative group.
In the surgical group, nine patients (39%) had excellent outcomes,
10 patients (44%) good outcome, four patients (17%) regular outco-
me and no patients (0%) had a poor outcome (p = 0.000).

Figure 1 shows the comparative results of the VAS for back and
leg pain for both groups. Results on SF-36 function score showed
a mean of 35 (Standard Deviation: 24) for the nonoperative group
and 77 (Standard Deviation: 16) for the surgical group. On the ODI
scale, the mean was 46 (Standard Deviation: 21) for the nonopera-
tive group and 17 (Standard Deviation: 14) for the surgical group.
Significant statistical difference in favor of surgical group was found
in both scales (p=0.000).

No complications occurred in the nonoperative group, whereas
two cases of infection were detected in the surgical group, both
successfully treated with antibiotics.

According to Linovitz criteria grade three was seen in 12 patients
(52%), grade two in seven patients (31%) and grade one in four
patients (17%). No patients in grade zero were found.

Progression of the slippage from grade 1 to grade 2 occurred
in two patients (10%) in the nonoperative group and in two patients
(9%) in the surgical group. These patients were correlated with the

Table 1. Demographic distribution of nonoperative and surgical groups.

Demographic variables
Nonoperative Surgical
n (20) n (23)
Age 61 years (43-81) b6 years (43-80) p=0.13
M: 5 (25%) M: 5(22%)
Gender F: 15 (75%) F: 18 (78%) p=08
Follow-up 43 months (10-72) 36 months (6-80) p=0.29
Spondylolis- I: 12 (60%) I: 11 (48%)
thesis Grade II: 8 (40%) 11: 12 (52%)
L3-L4: 1 (5%)
Level L4-L5: 8 (40%) L4-15: 10 (43%)
L5-S1: 12 (60%) 5-S1: 10 (43%)
L4-S1: 2 (9%)
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Figure 1. Comparative results of Visual Analogue Scale for back pain and leg
pain between nonoperative and surgical treatment.

outcomes. This analysis revealed that patients in the surgical group
with slippage had the worst scores.

DISCUSSION

Results of the present cross-sectional study showed that better
scores for back VAS, leg VAS, SF-36 function score and ODI scales
were attained by the surgical treatment group with significant sta-
tistical difference. In the surgical group, 83% of patients rated their
general health post treatment as excellent or good compared with
10% of patients in the nonoperative group. However, the surgical
procedure was associated with a higher number of complications.

Previous studies have shown better clinical and functional ou-
tcomes in patients undergoing surgical treatment. On a multicenter
study, Weinstein et al.,* compared patients with degenerative spon-
dylolisthesis associated with vertebral canal stenosis treated nono-
peratively or surgically. On the intent-to-treat analysis, the surgical
group achieved greater pain relief and function improvement mea-
sured by the ODI and SF-36 at 4 years follow-up. To our knowledge
this is the only study published reporting this type of comparison.
A large number of articles are available in the literature comparing
nonoperative and surgical management of patients with lumbar
stenosis, but these studies include patients with a broad diagnosis
of degenerative lumbar spondylosis: lumbar disc herniation, spon-
dylolisthesis and vertebral stenosis.®

35

Due to the scarcity of spinal surgery centers in our country, the-
re are long waiting lists for elective surgery within the public health
care setting. This created a cohort of patients followed over time that
despite being surgical candidates, received nonoperative treatment
while awaiting surgery. Furthermore, this flaw in the health care system
creates an unconventional opportunity to observe and evaluate natural
history of degenerative spondylolisthesis when surgery is indicated but
not performed. We were able to compare this group of “undertreated”
patients with similar baseline characteristics than those who received
surgical decompression and stabilization of the lumbar listhesis.

The most commonly affected level for degenerative spondylo-
listhesis is at L4-5. This level exhibits more sagittal facing facets
which, in combination with the more coronal orientation of the L5/
S1 facets, reduce the capacity to resist flexion forces. This thereby
increases the tendency for vertebral slippage and facet degenera-
tion."251 In the present study, L5-S1 level was found to be the most
affected in the two groups. One explanation for this phenomenon
may be because the center involved is a reference center for spinal
pathology and therefore the most severe cases are referred. The
fusion rate found in the surgical patients (83%) was in agreement
with rates reported in the literature.*' Likewise, the demographic
results of the sample were similar to data found in the literature, "'

The main limitation of the present study was the lack of baseline
data, which hampered quantitative analysis between groups along
the treatment. Further limitations were a small sample size and non-
-randomized patient selection. For these reasons, results should be
interpreted cautiously.

CONCLUSION

In this cross-sectional study, we observed that symptomatic
patients with degenerative spondylolisthesis who underwent surgical
treatment have superior clinical and functional scores compared to
those that underwent conservative treatment.
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