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Introduction: The etiology of lumbar spinal stenosis (LSS) is still unknown, but it is a multifactorial disease. Reduced blood 
flow due to atherosclerosis is thought to accelerate spinal degenerative changes, but it is not known whether there is a re-
lationship between blood lipid profile and the development of spinal stenosis. In this study, we compared the LSS patients 
who underwent surgery and the patients without narrow canal findings., We aimed to evaluate the role of hyperlipidemia 
in the etiology of spinal stenosis.
Methods: In our study, the blood lipid values (total cholesterol, triglyceride, LDL cholesterol, HDL cholesterol) of two different 
groups between the ages of 60 and 70, consisting of women and men, were analyzed and compared retrospectively. Group 
1 (LSS group) with 40 LSS cases (20 females/20 males) operated in our clinic, Group 2 (control group)with the patients from 
patients who applied to the outpatient clinic for nonspecific reasons (such as headache).
Results: There was no statistically significant difference in Group 1 and Group 2 concerning HDL and LDL levels. The VLDL 
level of Group 1 was statistically significantly higher than Group 2 (p=0.000; p<0.05). The triglyceride level of Group 1 was 
statistically significantly higher than Group 2 (p=0.000; p<0.05).
Discussion and Conclusion: It is thought that there is a relationship between VLDL and triglyceride levels and the develop-
ment of spinal stenosis. However, there is no such relationship with HDL and LDL.
Keywords: Atherosclerosis; degenerative changes; dyslipidemia; lumbar spinal stenosis.

With the human gaining an upright posture, low back 
pain has become a discomfort that has been experi-

enced at least once in a lifetime and may develop for many 
reasons, adversely affecting daily life. In routine practice, 
the most common cause of low back pain is lumbar spinal 
stenosis (LSS) and is the main indication of spinal surgery, 
especially in cases over 50 years of age[1]. The most specific 
symptom of LSS is neurogenic claudication (pain, numb-
ness and feeling of pain in the legs that are exacerbated by 

walking and standing for a long time). There is often no cor-
relation between the amount of spinal narrowing in radio-
logical images and the degree of symptoms we encounter 
in the clinic[2,3]. In other words, not only mechanical com-
pression but also decreased blood flow to nerve roots play 
a role in the pathology of LSS[4].

Blood flow to the lumbar vertebra, intervertebral discs, 
nerve roots, and paravertebral muscles are supplied by the 
iliac arteries and branches originating from the abdominal 
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aorta[5]. An atherosclerotic plaque in the abdominal aorta 
reduces blood flow to the lumbar arteries, which acceler-
ates degenerative changes in the spine[6]. Hypertension, 
diabetes mellitus, and hyperlipidemia are the main cardio-
vascular risk factors, triggering the development of ather-
osclerosis and thus causing a decrease in peripheral blood 
flow[6,7]. In many studies, a relationship between interver-
tebral disc degeneration and blood lipid profile has been 
demonstrated[8,9]. The underlying mechanism here is; ath-
erosclerosis due to hyperlipidemia and ischemia that arise 
from the decreased blood flow in the intervertebral disc 
and surrounding tissues[9]. LSS is a disease that emerges 
with advancing age, and the defect in the blood lipid pro-
file is more common with advancing age. Therefore, the 
role of hyperlipidemia and blood lipid profile disorder in 
the etiopathogenesis of LSS is uncertain. In our study, by 
comparing the blood lipid profiles of two groups of similar 
ages, we aimed to investigate whether there is a relation-
ship between the deterioration in major lipid parameters 
and the development of LSS.

Materials and Methods 
Blood lipid profile values (triglyceride, LDL, HDL, VLDL) of 
40 patients (20 females/20 males) who applied to our clinic 
between 2017-2019 and had established a diagnosis of LSS 
and operated in consideration of neurological and radio-
logical examinations were analyzed retrospectively (Group 
1). In the control group (Group 2), blood lipid values of 40 
patients (20 females/20 males) without low back and leg 
pain and spinal stenosis at any level who had been admit-
ted to the outpatient clinic for any nonspecific reason at 
the same time interval were examined. To create a homo-
geneous study group, patients aged between 60-70 years 
were selected, and an equal number of male and female 
patients were included in this study. All patients had no 
other serious neurological symptoms, serious cardiovascu-
lar disease and organ failure (heart, kidney, liver, or respira-
tory), psychiatric symptoms, and peripheral artery disease. 
All selected cases had a body mass index of <30 kg/m², 
and cases with obesity were excluded from this study. Ac-
cording to the examination made from the archive records 
of the patients, smokers were not included in this study. 
Triglyceride, LDL, HDL, VLDL values of both groups were 
compared statistically. 

Statistical Analysis

When evaluating the findings obtained in this study, IBM 
SPSS Statistics 22 for statistical analysis (SPSS IBM, Turkey) 
programs were used. The suitability of the parameters to 

normal distribution was evaluated with the Shapiro-Wilks 
test. Student's t-test was used for comparisons of normally 
distributed parameters between two groups, and the Man-
n-Whitney U test was employed for comparisons of non-
normally distributed parameters between two groups. Sig-
nificance was evaluated at the level of p<0.05. 

Results
There was no statistically significant difference between 
both groups concerning HDL and LDL levels (p> 0.05). The 
VLDL level of Group 1 was statistically significantly higher 
than Group 2 (p=0.000; p<0.05). The triglyceride level of 
Group 1 was statistically significantly higher than Group 2 
(p=0.000; p<0.05) (Table 1).

Discussion
The pathophysiological mechanism and underlying causes 
of lumbar spinal stenosis and spinal degenerative diseases 
are still not fully understood. Many environmental and 
hereditary factors, such as abnormal mechanical loading, 
MMPs and ADAMTS gene upregulation, aging, smoking, 
hormonal factors and hereditary features, are thought to 
contribute to the development of LSS[10]. Since most of the 
LSS cases are at an advanced age (>60 years old), chronic 
diseases (such as hypertension, diabetes mellitus, dyslipi-
demia, osteoporosis and cerebrovacular diseases) are fre-
quently encountered and expected[11]. The frequency of 
comorbid diseases increases at advanced ages, but their 
roles in LSS etiology are uncertain. Arterial calcification 
and atherosclerosis diseases, such as hypertension, dyslipi-
demia, diabetes mellitus, are considered as risk factors not 
only for coronary artery diseases but also for spinal degen-
erative diseases, and their roles in the etiology of low back 
pain and intervertebral disc herniation have been the sub-
ject of many studies in the past years[12–14]. 

According to the 'Framingham Study,' which was per-
formed over 25 years and examined the effects of ather-
osclerosis on lumbar vertebral diseases, lumbar vertebral 

Table 1. Intergroup assessments of the study parameters

Spinal Stenosis  Control  p

 Mean±SD  Mean±SD

HDL 46.78±12.11  51±13.21 10.140
LDL 133.38±38.97  122.33±27.45 10.147
VLDL (medyan) 34.81±22.96 (29)  22.63±12.91 (20) 20.000*
TG (medyan) 221.15±50.07 (208)  106.35±57.12 (88.5) 20.000*

1Student t-test; 2Mann-Whitney U Test; *p<0.05.
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degenerative diseases, and low back pain was observed 
to be increased in patients with abdominal aortic calcifi-
cation[15]. Backache arises from degeneration of the inter-
vertebral disc and other peripheral structures. In studies 
conducted, it has been shown that degeneration develops 
in the intervertebral disc and causes low back pain and 
lumbar disc herniation with reduced blood flow from the 
lumbar segmental arteries to the intervertebral disc and 
surrounding spinal structures[10,15,16]. Since atherosclero-
sis occurring in the abdominal aorta will decrease blood 
flow in the lumbar segmental artery, the factors causing 
atherosclerosis and their relationship with lumbar degen-
erative diseases have attracted the attention of spinal sur-
geons. In a cadaver study of 86 male cases, atherosclerosis 
and plaque formation were observed in the ostium of the 
lumbar segmental arteries, and especially in the lumbar 
segmental arteries, which were thought to be associated 
with lumbar disc degeneration[17]. In our study, we aimed 
to investigate whether there is a relationship between LSS 
cases and abnormal blood lipid levels. 

In some studies, there was a relationship between choles-
terol levels and other cardiovascular risk factors and hip, 
knee and other joint osteoarthritis, rotator cuff rupture and 
Achilles tendon rupture[16]. The relationship between low 
back pain and sciatalgia and abnormal LDL and triglyceride 
levels has been evaluated in many studies and it has been 
reported that there is a correlation, especially between LDL 
levels and the severity of symptoms[17]. In a study by Longo 
et al.[9], a moderate increase in triglyceride (162 mg/dl) and 
total cholesterol (215 mg/dl) levels was found in patients 
with lumbar disc herniation aged 59 years and older. How-
ever, in this study, patients are older, and gender distribu-
tion is uneven, which reduces the reliability of this study. 
Menopause and estrogen are hormonal factors that affect 
blood lipid profile[13,15]. To eliminate the effects of gender 
on blood lipid profiles, two homogeneous groups of men 
and women were included in our study. Also, since the high 
obesity and body mass index may also be a risk factor for 
spinal degenerative diseases, the body mass index of the 
patients we included in our study was selected as <30 kg/
m². These factors make our work different and privileged 
from previous studies. When estimating risk in atheroscle-
rotic diseases, it is recommended to evaluate not only total 
cholesterol and triglyceride levels but also the main risk 
factors, i.e., LDL and HDL cholesterol levels[18]. In most of 
the studies on spinal degeneration, only total cholesterol 
and triglyceride levels were measured. In our study, besides 
triglycerides, LDL and HDL were examined, which consti-
tutes another distinguishing feature of our study. In our 

study, in cases with spinal stenosis, VLDL and triglyceride 
levels were observed to be higher than normal. However, 
HDL and LDL levels were similar in control subjects and pa-
tients with stenosis. 

In our study, there are limitations like many previous stud-
ies. Firstly, the incidence of LSS increases with age, and the 
probability of dyslipidemia also increases at older ages. This 
raises the question of whether the defect in the blood lipid 
profile is an etiological factor or a concomitant condition. 
The other is that LSS is a multifactorial disease that can be 
seen congenitally and it can be thought that dyslipidemia 
can only contribute to acquire LSS. These findings can be 
supported by studies with a more number of cases.

Conclusion 

Based on the data we obtained in our study, we think that 
VLDL and triglyceride levels may be associated with the 
development of lumbar spinal stenosis. However, there is 
no relationship between LDL and HDL levels and devel-
opment of lumbar spinal stenosis. By keeping the serum 
lipid profile within normal limits, a new approach can be 
provided in the development, prevention and treatment of 
spinal degenerative diseases.
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