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ABSTRACT
Objective: To evaluate the possible existence of a significant correlation between quality of life and severity classification of lumbar
stenosis based on dural sac morphology in outpatients. Methods: Forty patients with a diagnosis of lumbar stenosis followed at a university
hospital were submitted to magnetic resonance imaging (MRI) and quality of life questionnaires: Oswestry Disability Index (ODI), SF-36,
Swiss Spinal Stenosis Questionnaire (SSS) and EQ-5D. They were classified as type A, B, C or D based on MRI. For the statistical analysis,
the Spearman correlation was used. Results: Seventeen female patients and 23 male patients with mean age of 56.5 years constituted the
sample. ODI had a mean dysfunction of 44.9%, the PCS score averaged 29.9, the MCS score was 41.3. The general symptoms of SSS
presented a mean of 3.2 and the EQ-5D presented an average of 0.491. The patients with the highest severity in the classification were not
necessarily those who presented worse scores in the quality of life questionnaires. Conclusion: The classification of severity of the lumbar
spinal stenosis based on dural sac morphology does not correlate with the applied quality of life questionnaires. Level of Evidence III;
Cross-sectional observational study.
Keywords: Spinal stenosis; Quality of life; Magnetic resonance imaging.

RESUMO
Objetivo: Avaliar a possível existência de uma correlação significativa entre a classificação de gravidade da estenose lombar baseada
na morfologia do saco dural e a qualidade de vida em pacientes ambulatoriais. Método: Quarenta pacientes com diagnóstico de estenose
lombar, acompanhados em um hospital universitário, foram submetidos ao exame de Ressonância Magnética (RM) e a questionários de
qualidade de vida: Oswestry Disability Index (ODI), SF-36, Swiss Spinal Stenosis Questionnaire (SSS) e EQ-5D. Foram classificados em tipo
A, B, C ou D, baseados na RM. Na análise estatística, foi realizada a correlação de Spearman. Resultados: 17 pacientes do sexo feminino
e 23 do sexo masculino com média de idade de 56,5 anos. ODI apresentou uma disfunção média de 44,9%, o PCS escore médio de
29,9, o MCS de 41,3. Os Sintomas gerais do SSS apresentaram média de 3,2 e o EQ-5D apresentou média de 0,491. Os pacientes com
maior gravidade da classificação não foram, necessariamente, os que apresentaram piores escores nos questionários de qualidade de
vida. Conclusão: Classificação de estenose lombar baseada na morfologia do saco dural não apresenta correlação com os questionários
de qualidade de vida aplicados. Nível de Evidência III; Estudo observacional analítico transversal.
Descritores: Estenose Espinal; Qualidade de Vida; Imagem por Ressonância Magnética.

RESUMEN
Objetivo: Evaluar la posible existencia de una correlación significativa entre la calidad de vida y la clasificación de la gravedad de la
estenosis lumbar basada en la morfología del saco dural en pacientes ambulatorios. Métodos: Cuarenta pacientes con diagnóstico de
estenosis lumbar seguidos en un hospital universitario fueron sometidos a resonancia magnética (RM) y a cuestionarios de calidad de vida:
Índice de Discapacidad de Oswestry (ODI), SF-36, Swiss Spinal Stenosis Questionnaire (SSS) y EQ-5D. Se clasificaron como tipo A, B, C o
D según la resonancia magnética. Para el análisis estadístico, se utilizó la correlación de Spearman. Resultados: Diecisiete pacientes del
sexo femenino y 23 del sexo masculino con una edad promedio de 56,5 años constituyeron la muestra. El ODI tuvo una disfunción promedio
de 44,9%, la puntuación PCS fue en media 29,9, la puntuación MCS fue de 41,3. Los síntomas generales de SSS presentaron una media
de 3,2 y el EQ-5D presentó una media de 0,491. Los pacientes con mayor gravedad en la clasificación no fueron necesariamente los que
presentaron puntuaciones peores en los cuestionarios de calidad de vida. Conclusión: La clasificación de la gravedad de la estenosis
lumbar basada en la morfología del saco dural no se correlaciona a los cuestionarios de calidad de vida aplicados. Nivel de evidencia III;
Estudio observacional analítico transversal.
Descriptores: Estenosis espinal; Calidad de vida; Imagen por resonancia magnética.
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INTRODUCTION
The term lumbar stenosis is commonly used to describe patients with symptoms related to the anatomic reduction of the
diameter of the lumbar spine, but this anatomic definition is not
sufficient to determine the severity of the symptoms and functional
impairment of the patient. To date, the criteria for diagnosis and
classification are still not widely accepted, leading studies to use
different eligibility criteria, thus limiting the generalization of the
reported results.1-3
It is classified as primary or secondary,2,4 congenital stenosis
being rare, presenting short pedicles, and narrowing of the spinal
canal. Secondary stenosis is associated with degenerative changes
to the spinal joint complex.5
Its diagnosis is based on clinical history, physical examination, and
confirmatory imaging examinations, with the main symptoms being
neurogenic claudication, pain, and paresthesia in the lower limbs.4-6
Additional signs are important and desired in guiding a surgical
decision.3,7 In this way, the measurement of the area of the cross-section of the dural sac and the anteroposterior diameter have
come to be used as evidence of stenosis of the lumbar canal.8
Also, in 2008, Landim developed a classification system based
on morphopathological criteria related to the etiology and location
of the compression of the neural elements, which helped in the
identification of the pathology of stenosis, guiding the selection of
the best surgical approach.9
In this context, a new study developed a lumbar stenosis classification based on the morphology of the dural sac.10 The classification
is made using axial magnetic resonance slices in T2 of the levels to
be evaluated, taking the cerebrospinal fluid and the disposition of
the roots into account. (Figure 1)10 Seven grades were described
separated into A (subtypes 1, 2, 3, and 4), B, C, and D.10
It was determined that grade A represented mild stenosis, B,
moderate stenosis, C, severe stenosis, and D, extreme stenosis. It is
thought to be a better definition of stenosis than other classifications
because it takes the degree of involvement of the contents inside
the dural sac into account.10
Measuring the quality of life of these patients is an important tool in
the conduct of each case, since it refers to the dimensions of life that
can be affected by diseases or their treatment.11 We know that lumbar
stenosis, when symptomatic, has a direct negative impact on patient
quality of life and is associated with physical, social, and psychological disability,12-14 leading to deficits four times greater than those of
the general population after adjusting for age and comorbidities.15
Among the questionnaires used to evaluate quality of life were
the Oswestry Disability Index (ODI),16 the SF-36,17 the Swiss Spinal
Stenosis Questionnaire (SSS),18 and the EQ-5D.19,20
The objective of this study was the evaluate the correlation between the classification of the severity of lumbar stenosis based on
the morphology of the dural sac and the quality of life assessed by
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specific questionnaires in symptomatic patients with a diagnosis of
lumbar canal stenosis.

METHODS
This was a cross-sectional study, conducted at the outpatient
clinic of a public university hospital. All the patients were referred
to the hospital for evaluation by the spine group due to symptoms
suggesting lumbar stenosis.
To initiate the study, patients with a clinical suspicion of and a
physical examination compatible with lumbar canal stenosis were
evaluated during the period from April 2015 to November 2016.
The exclusion criteria were patients with a history of spine surgery, spinal tumors, and deformities greater than 45 degrees in
the coronal plane of the spine, and those who did not agree to
participate in the study. Patients with a contraindication to magnetic
resonance and those younger than 18 or older than 80 years of age
were also excluded.
In the consultations with these patients, four quality of life questionnaires were administered by the same member orthopedic physician.
The questionnaires administered were the Oswestry Disability Index,
the SF-36, the Swiss Spinal Stenosis Questionnaire, and the EQ-5D.
All selected patients underwent magnetic resonance examinations
in regional clinics. This examination is considered the gold standard for
radiological diagnosis of stenosis, and, therefore, is a part of the protocol to be followed in these cases.10 The study was approved by the
Institutional Review Board as CAAE number 51530015.2.0000.5404.
All study participants signed the Informed Consent Form.
The magnetic resonance results were evaluated by two experienced spine surgeons using the OsiriX DICOM Viewer system.
The lumbar level with the worst involvement was classified using
the lumbar stenosis severity classification based on the morphology of the dural sac and adapted from Schizas et al.10 The
adaptation made was to divide group A into only two subgroups
instead of four, as in the original. The criterion used for the subdivision was the nerve root sedimentation sign, which is present
in A1 and A2 (being designated A-1) and absent in A3 and A4
(being designated A-2).3
After the questionnaires were applied and the respective scores
calculated, the data used were the percentage of dysfunction as determined by the ODI, the physical (PCS) and mental (MCS) function
scores and symptom severity scales (painful and neuroischemic)
found in the SF-36, the physical function scale as measured by the
SSS, in addition to the scores from the EQ-5D questionnaire. Patient
satisfaction, which is a part of the SS, was not used because none
of the patients had yet been submitted to surgical treatment.
The personal characteristics, the morphological classification of
the dural sac, and the quality of life scores were described using
summary measurements (mean, median, minimum, maximum) or
absolute and relative frequencies.21
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Figure 1. Classification of lumbar stenosis based on the morphology of the dural sac (adapted from Schizas et al.).
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Spearman correlations between the classification and all the
quality of life scores, as well as the correlations between the quality
of life scores, were calculated.21
The analyses were conducted using IBM-SPS for Windows version
20.0 software and the tables were built using Microsoft-Excel 2003
software. The tests were performed with a significance level of 5%.

RESULTS
After applying the inclusion and exclusion criteria (Table 1), the
sample was composed of 40 patients, 23 of them males (57.5%).
Of these, 10 were classified as A-1, 5 as A-2, 8 as B, 12 as C, and 5 as
D. Therefore, more than 60% of the patients assessed were classified
as B or above, with most of these classified as C (30%). The mean
patient age was 56.5 years (minimum of 23 and maximum of 79).
The Oswestry Disability Index had a mean score of 44.9, which
indicates a norm of severe incapacity in the population studied. In
the SF-36, the mean physical function component score (PCS) was
29.9, while the mental health component score (MCS) averaged 41.3.
The assessment of the general symptoms of the population using the
Swiss Spinal Stenosis questionnaire yielded a mean score of 3.2. The
maximum possible score would be 5, indicating the worst symptoms,
and the minimum possible score would be 1, indicating better health. When physical function was evaluated, the mean presented was
2.6 out of a possible 4 (worst function) and a minimum of 1 (better
function). The mean score from the EQ-5D questionnaire, in which
the closer the score is to 1, the better the quality of life, was 0.491.
The classification had a direct correlation with the ODI and the
subdivisions of the SSS. However, there was an inverse correlation
with the SF-36 and the EQ-5D.
The results of the statistical analysis showed that practically all
the relationships between the classifications and the questionnaires
had an absolute value of less than 0.2 (Table 2), and thus were not
statistically significant. Among all the questionnaires, the EQ-5D
presented the weakest relationship (r = 0.083). The only relationship
greater than 0.2 was between the classification and the general
symptoms of the Swiss questionnaire, but it was not statistically
significant (p>0.05).

DISCUSSION
With the increased life expectancy of the population due to lifestyle changes and the practice of healthy activities, degenerative
conditions of several joints and of the lumbar spine play a much
greater role in the day-to-day routine of spine surgeons.1-3
Several tools for the better diagnosis, classification, and treatment of these illnesses are described in the literature.6,7,10-12
In patients with lumbar stenosis, magnetic resonance can show
the degree of narrowing, the characteristics of structures, such as
the disc and the ligamentum flavum, and the disposition of the nerve
roots at high quality.3,6,7,10
However, Boden et al.22 showed that magnetic resonance revealed spinal stenosis in 20% of asymptomatic patients over 60
years of age. Years later, Haig et al.23 separated the patients in their
study into three groups based on the results of a clinical neurological
evaluation: without pain, mechanical back pain, and clinical lumbar
stenosis. The measurements from the magnetic resonance were not
able to differentiate the patients with clinical spinal stenosis from
those in the control group. Thus, they believe that isolated imaging
exams do not guide treatment of stenosis of the canal and a clinical
evaluation is of utmost importance in making a decision.22,23
Other studies have reported similar results, not only in treating
lumbar stenosis, but also in cases of disc herniation.11,13
In the study by Ogikubo et al.,24 it was shown that the area of
the dural sac is a powerful predictor of preoperative walking ability,
pain, and quality of life questionnaire scores. In another more recent
study, Kanno et al.25 reported a correlation between the severity of
preoperative symptoms and the area of an MRI axial slice of the
dural sac in patients selected for surgical procedures.24,25

Table 1. Description of results.
Description
(N = 40)

Variable
Sex, n (%)
F
M
Classification, n (%)
A-1
A-2
B
C
D
Age (years)
Mean ± SD
Median (min.; max.)
Oswestry
Mean ± SD
Median (min.; max.)
PCS
Mean ± SD
Median (min.; max.)
MCS
Mean ± SD
Median (min.; max.)
SSS (symptoms)
Mean ± SD
Median (min.; max.)
SSS (painful)
Mean ± SD
Median (min.; max.)
SSS (neuroischemic)
Mean ± SD
Median (min.; max.)
SSS (physical function)
Mean ± SD
Median (min.; max.)
EQ-5D
Mean ± DP
Median (min.; max.)

17 (42.5)
23 (57.5)
10 (25)
5 (12.5)
8 (20)
12 (30)
5 (12.5)
56.5 ± 12
56.5 (23; 79)
44.9 ± 16.5
43 (20; 72)
29.9 ± 8.8
29 (4; 46)
41.3 ± 11.6
38.6 (22; 65)
3.2 ± 0.63
3.22 (2; 5)
3.62 ± 0.65
3.63 (2; 5)
2.65 ± 0.94
2.67 (1; 4.33)
2.6 ± 0.56
2.8 (1.6; 3.6)
0.491 ± 0.251
0.446 (0.049; 0.843)

Table 2. Correlations between the morphological classification and the quality of life scores (r = relationship, p = level of significance).
Correlation
Oswestry
PCS
MCS
SSS (symptoms)
SSS (painful)
SSS (neuroischemic)
SSS (physical function)
EQ-5D

Classification
r

-0.118

p

0.467

r

0.191

p

0.238

r

0.146

p

0.369

r

0.205

p

0.205

r

0.111

p

0.494

r

0.186

p

0.251

r

0.113

p

0.488

r

-0.083

p

0.612

Spearman Correlation19
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Classification of the severity of lumbar stenosis based on the
morphology of the dural sac is one of the more recent tools that try
to stratify the degree of canal stenosis and its relationship with the
nerve roots using magnetic resonance images.10
Since all patients who underwent magnetic resonance presented
some degree of neurological change in the physical examination,
one of the ways to clinically separate these patients is to apply
quality of life questionnaires to define the impact of stenosis on
their daily lives.13-19
In this study, the classification assessed was directly correlated
with the Oswestry Disability Index (ODI) scores, but we did not find a
significant relationship between them. It has already been shown in
the literature that the ODI did not have a significant relationship with
the area of the cross-section of the dural sac, or with the narrowing
observed in radiological studies either in patients with and without
spondylolisthesis.12,26,27
The relationship was inversely proportional in the SSF-36.17 However, there was no statistically significant correlation in this study,
taking the PCS and MCS into account. Therefore, the severity of
the narrowing and the characteristics of the root position within the
canal did not necessarily lead to worse physical and mental scores
being evaluated by the questionnaire.
The analysis performed with the Swiss Spinal Stenosis Questionnaire (SSS) was through a direct correlation with the classification.18
In our study, none of the aspects evaluated by the SSS showed a correlation with the types of stenosis graded using resonance – a particularly relevant finding, since this questionnaire is already widely used
and focused on the specific type of infirmity that we are evaluating.18
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When the classification was correlated with the EQ-5D questionnaire, the outcome was no different. It was not possible to confirm
an inverse correlation as had been expected. In several cases, the
scores were quite similar despite the great difference in the degree
of stenosis assessed using the morphology of the dural sac.19,20
Just as in our study, Amundsen et al.28 were not able to establish
a relationship between the severity of the stenosis and the clinical
findings, even after ten years of follow-up. Additionally, four other
studies did not observe any relationship between the preoperative
symptoms and the MRI findings.8,12,26-28
We believe that on the positive side of the classification is its assessment of the disposition of the nerve roots within the narrow canal,
while on the negative side, we note the subjective measurement of the
area of the central canal, in addition to the fact that it does not consider the possibility of foraminal stenosis, which, in many cases, may
be the cause of the main clinical complaint of the patient. Therefore,
it is not sufficient to define the severity level of the case.

CONCLUSION
The classification of lumbar stenosis based on the morphology
of the dural sac presented no correlation with any of the quality of life
questionnaires administered routinely in this study in the monitoring
of patients with lumbar stenosis.
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