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Symptomatic disc herniation and serum lipid levels
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Abstract Insufficient blood supply to the intervertebral
disc (IVD) has been proposed to play a role as causative
factor in IVD degeneration. There is an association
between IVD diseases and increased risk of dying of
ischaemic heart disease. Obesity and tobacco are potential
risk factors for degenerative IVD disease. High blood
cholesterol and triglycerides serum levels are risk factors
for atherosclerosis, and could be responsible for a
decreased in the blood supply to the already poor vascu-
larized IVD. We performed a frequency-matched case—
control study to determine the serum levels of patients with
symptomatic herniated lumbar disc. We examined the
fasting serum lipid levels in 384 subjects who were oper-
ated at our institution. Group 1 included 169 consecutive
patients (115 men and 54 women; mean age: 59.1 years,
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range 29-85) who underwent surgery for symptomatic disc
herniation. Group 2 (control group) included 169 patients
(115 men and 54 women; mean age: 61 years, range
26-86) who underwent arthroscopic meniscectomy for a
meniscal tear in the same period. These patients were
frequency-matched by age (within 3 years) and gender
with patients of Group 1. Sera were extracted from blood
samples and the concentrations of total cholesterol (TC)
and triglycerides (TG) were determined. When comparing
the two groups, patients with symptomatic herniated lum-
bar disc showed statistically significant higher triglyceride
concentration (P = 0.02) and total cholesterol concentra-
tion (P = 0.01). Serum lipid levels may be a risk factor for
IVD pathology. An enhanced understanding of these fac-
tors holds the promise of new approaches to the prevention
and management of IVD pathology.

Keywords Intervertebral disc - Serum lipids -
Cholesterol - Triglycerides - Degeneration

Introduction

Low back pain is frequent, causes high health care costs in
Western industrialized countries, and is the first most costly
problem in Workers’ Compensation systems [15]. The
overwhelming majority of back pain is associated with
degeneration of the intervertebral disc (IVD) [13]. Over the
last decade, novel diagnostic and therapeutic strategies have
been developed [37, 43]. Although many of the imaging and
surgical difficulties have been addressed [6-8, 22, 25, 26],
the mechanisms which underly the aethiopathogenesis of
lumbar IVD disease remains incompletely understood [27].

The sciatica syndrome is characterized by low back pain
with radiculopathy [12]. Sciatica often has a lengthy course



Eur Spine J (2011) 20:1658-1662

1659

and causes prolonged disability [21, 41]. The mechanical
compression of spinal nerve root by herniated IVD is only
one of the components of a complex pathophysiological
mechanism leading to this clinical syndrome.

Insufficient blood supply to the IVD has been proposed
to play a role as causative factor in IVD degeneration
[4, 33]. There is an association between IVD diseases and
increased risk of dying of ischaemic heart disease [31].
Obesity and tobacco are potential risk factors for degen-
erative IVD disease [10]. A genetic component has been
implicated in degenerative IVD disease, but investigations
into the genetic factors involved in the aetiology of this
condition are still in their infancy [13, 19, 34].

A possible relationship between serum lipids and
degenerative IVD disease has been proposed [20, 21]. The
IVD has a complex hierarchical structure with regional
variations in composition, structure, and cellular mor-
phology and phenotypes [28, 29, 35]. It is composed of
various connective tissues that undergo biochemical and
structural changes with aging [5, 9, 32]. The IVD is the
largest avascular structure of the human body, which relies
on diffusion through the vertebral endplate for nutrition
[39].

High blood cholesterol [20, 21, 40] and triglycerides [2]
serum levels are risk factors for atherosclerosis, which
could be responsible for a decreased in the blood supply to
the already poor vascularized IVD [17]. At tissue level,
structures with precarious nutrient supply, such as the IVD,
may suffer [30] and gradually degenerate [17] as a con-
sequence of failure of nutrient supply to IVD cells [42].

We undertook a cross-sectional frequency-matched case—
control study of the serum lipids level obtained from patients
undergoing surgery for a symptomatic lumbar disc, and
compared them with a control group of patients of a similar
age with musculo-skeletal pathology of the lower limb.

Materials and methods

All procedures described in this study were approved by
the Ethics Committee of our Institution. All patients pro-
vided written informed consent.

The study included 384 subjects who were operated at
our institution.

Group 1 included 169 patients (115 men and 54 women;
mean age: 59.1 years, range 29-85) who underwent sur-
gery for a symptomatic disc herniation in 2001 and 2008.

Group 2 (control group) included 169 patients (115 men
and 54 women; mean age: 61 years, range 26—86) who
underwent arthroscopic meniscectomy for a meniscal tear
in the same period, and had no evidence of back pain [23,
24]. These patients were frequency-matched by age (within
3 years) and gender with patients of Group 1 (Table 1).

Patients in group 1 were included in the study if they
had (a) radiculopathy, defined by unilateral radicular leg
pain (L3, L4, LS5, or S1) with either signs of nerve root
irritation (straight leg raising test or femoral stretch test
depending on the level) or neurologic deficit (motor
weakness, numbness, or lack of the corresponding reflex),
(b) magnetic resonance imaging signs of herniated disc,
(c) refractory radicular pain despite adequate medical
treatment or progressive motor weakness, and (d) electro-
myographic signs of radiculopathy.

Patients were excluded from the study if they had
multiple IVD herniations, spondylolysis, spondylolisthesis,
foraminal or central canal stenosis, and spondyloarthritis.

Patients of in Group 2 were included in the study if they
had a meniscal tear diagnosed on clinical and imaging
grounds, and a meniscal tear noticed at the time of surgery.

Patients were excluded from both the two groups of the
study if they had primary osteoarthritis of the operated or
contralateral joint, previous operations on the shoulder or
knee, inflammatory joint disease, hypertension, or diabetes.

All blood samples were collected in an identical manner
between 07.00 and 07.30 after an overnight fast started at
12.00 midnight. Biochemical analyses of blood were
performed on fresh samples. A five millilitre blood sam-
ple was taken from the patients into tubes (Vacutainer
System, Becton—Dickinson, NJ, USA), and centrifuged at
3,500 rpm for 10 min. Sera were extracted from the sam-
ples and the concentrations of total cholesterol (TC) and
triglycerides (TG) were by enzymatic methods with the
CIBA Corning 550 Express Autoanalyzer (Boehringer
Mannheim, Mannheim, Germany). Patients were consid-
ered to have established hypercholesterolaemia at levels
>6.2 mmol/L, and light hypercholesterolaecmia at levels
between 5.2 and 6.2 mmol/L [1]. Patients were considered
to have established hypertriglyceridemia at levels
>4.5 mmol/L [1].

Statistics

Data were entered in a commercially available database.
Descriptive statistics were calculated, and analytical
statistics were performed with non-paired sample 7 test
using Statistical Programs for the Social Sciences (SPSS).
Significance was set at P < 0.05.

Results

The serum concentrations of triglyceride and total choles-
terol were measurable in all patients.

When comparing the two groups, patients with symp-
tomatic herniated disc showed statistically significant

@ Springer



1660

Eur Spine J (2011) 20:1658-1662

Table 1 Anthropometric measures (values in brackets are the range of values)

Group 1 (disc herniation)

Group 2 (control group)

Gender Male = 115 Female = 54

Height (cm) 1.74 (1.5-1.98) 1.62 (1.5-1.73)

Weight (kg) 81.1 (44-129) 63.4 (46-84)

BMI 26.61 24.11

Age Male = 59.8 (29-85) Female = 64.75 (33-82)

Male = 115 Female = 54
1.74 (1.55-1.98) 1.65 (1.5-1.91)
81.6 (56-129) 65.9 (44-95)
26.71 24.12

Male = 58.9 (26-86) Female = 63.7 (39-82)

Table 2 Levels of serum

triglycerides (mg/dL) and Serum triglycerides

Group 1 (disc herniation)

Group 2 (control group)

o : values
millimoles per litre (mg/dL) (mmol/L) (mg/dL) (mmol/L)
Mean 162.17 1.82 134.71 1.52
Median 134 1.51 121 1.36
SD 130.8 1.47 73.28 0.83
Range 82-321 0.46-3.52 44-813 0.49-9.19

higher triglyceride concentration (P = 0.02) and total
cholesterol concentration (P = 0.01) (Tables 2 and 3).

Group 1

In Group 1 (symptomatic disc herniation), triglyceride
concentration was >4.5 mmol/L in eight patients. No
patients were under treatment for high serum triglyceride
levels. In the same group, total cholesterol concentration
was >6.2 mmol/L in 53 of 169 patients. Light hypercho-
lesterolaemia (5.2—-6.2 mmol/L) was present in 50 of 169
patients. No patients were under treatment for high serum
cholesterol levels.

Group 2

In Group 2 (control group), triglyceride concentration was
>4.5 mmol/L. in five patients. No patients were under
treatment for high serum triglyceride levels. In the same
group, total cholesterol concentration was >6.2 mmol/L
in 39 of 169 patients. Light hypercholesterolaemia
(5.2-6.2 mmol/L) was present in 37 of 169 patients. No
patients were under treatment for high serum cholesterol
levels.

Discussion
We compared the serum lipids level from patients under-
going surgery for a symptomatic lumbar disc herniation,

and compared them with a control group of patients of a
similar age with musculo-skeletal pathology of the lower
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limb in a cross-sectional frequency-matched case—control
study. Patients with a symptomatic disc herniation had
statistically higher serum cholesterol and triglycerides lipid
levels than a control group with musculo-skeletal pathol-
ogy of the lower limb.

Strength of the present study includes the systematic
collection of blood samples, the use of pre-operative
imaging and surgery to diagnose disc herniation and
meniscal tears, and the relatively large sample size of our
study group. Nevertheless, we acknowledge the cross-
sectional nature of the present investigation, which cannot
completely resolve issues concerning temporality. Another
limitation of our study was that we have no data about
high-density lipoprotein (HDL), low-density lipoprotein
(LDL), and very low-density lipoprotein (VLDL) concen-
trations in our patients. More detailed analysis could reveal
lipoprotein abnormalities. The association between LDL
and HDL cholesterol and the development of coronary
heart disease is well established [14], and the management
of coronary heart disease has traditionally focused on
reduction of LDL cholesterol or of the total lipid profile
[36]. We do not know whether such strategies might exert a
beneficial effect on IVD problems as well. We are fully
aware that more anthropometric measures could be per-
formed (for example, waist and hip girth, and skin-fold
measurements). Unfortunately, we did not collect these
data in our patients: this could be the subject of future
endeavours.

A correlation between higher serum lipid level and
sciatica has been showed in Finnish patients [20, 21].
However, in those investigations, patients were assessed by
interview and clinical examination, but no confirmation of
the underlying pathology was made using imaging. One of
the strengths of the present study is that all our patients
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Table 3 Levels of total serum

cholesterol (mg per decilitre) Total serum cholesterol

Group 1 (disc herniation)

Group 2 (control group)

e . values
and millimoles per litre (mg/dL) (mmol/L) (mg/dL) (mmol/L)
Mean 215.83 5.59 205.25 5.32
Median 210.5 5.45 204 5.28
SD 46.56 1.20 39.7 1.02
Range 137-320 3.55-8.28 82-321 2.12-8.32

received a clinical, electromyographical, radiological, and
surgical diagnosis of herniated disc. Moreover, we are not
aware of any study detailing the cholesterol and triglycer-
ide serum levels in patients with a symptomatic disc her-
niation in the general Italian adult population.

We do not have information on the physical activity of
our patients, and this is a major limitation of this study, as
physical activity is inversely associated with lipid levels
[3]. There are other confounding factors that preclude
definitive conclusions. For example, we were not able to
include the activity level of our patients in our study and
we do not know whether patients with meniscal tears can
be less active than patients with the disc herniation and if
the activity level is a confounding factor. Also, we did not
make a distinction about the presence of degenerative disc
disease versus the presence of a disc herniation with
radiculopathy. IVD pathology is a spectrum of disease.
Therefore, there is a subset of patients that can have a
herniated disc without the previous clinical or radiographic
evidence of disc degeneration. Similarly, there are patients
that can have symptomatic or asymptomatic lumbar spon-
dylosis without a disc herniation.

Moreover, even though there may be a statistically
significant difference between the two Groups, in terms of
absolute amount/concentration, the difference was very
small. Within the general population it is likely that many
people have similar values, without a disc herniation.
Larger studies on the topic could clarify this point.

There is some evidence that atheromatous lesions in the
abdominal aorta may be related to IVD degeneration and
long-term back symptoms, as demonstrated by MR aor-
tography [17]. We did not perform such imaging investi-
gation. However, this was dictated by practicalities, as it
would have been difficult, if not impossible, to perform a
MR aortography for all our patients in our setting, as this
would have overloaded our imaging team. Again, this
could be the subject of further, more refined studies.

The precise mechanisms that give rise to a symptomatic
disc herniation and the aetiology of IVD disease remain
unclear. Combinations of many factors play a role in the
development of degenerative IVD disease. The association
between IVD degeneration and adiposity has been exam-
ined. Elevated adiposity can be frequently associated with
IVD degeneration. Limited data suggests that elevated

adiposity develops prior to IVD degeneration, although
firm conclusions cannot yet be reached [11].

Theoretically, obesity may contribute to decreased vas-
cularity through its associations with risk factors for vas-
cular disease, such as elevated cholesterol [18],
atherosclerosis [16], diabetes, hypertension, metabolic
syndrome and decreased physical activity [38].

The IVD is poorly vascularized, and it receives blood
supply through diffusion through the vertebral endplate.
High blood cholesterol [20, 21, 40] and triglycerides [2]
serum levels are risk factors for atherosclerosis, which
could be responsible for a decreased in the blood supply to
the already poor vascularized IVD [17]. At tissue level,
structures with precarious nutrient supply, such as the IVD,
may suffer [30] and gradually degenerate [17], as a con-
sequence of failure of nutrient supply to disc cells [42].

In conclusion, there appears to be an association
between serum lipids level and a symptomatic disc herni-
ation. As this was a cross-sectional study, we could not
determine temporality or rule out other factors that may
influence IVD degeneration process. Additional research is
required to improve our understanding of aethiopathogen-
esis of IVD degeneration.
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