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Abstract: Tt has been proposed that because there is inflammation around the nerve roots in disk herniation,
there might be an association between serum C Reactive Protein (CRP) with this disease. This study aimed to
distinguish between two forms of disk hermiation (extrusion, bulging) by comparing the level of serum
high-sensitivity CRP (hs CRP). In this perspective study, a total of 62 candidates for lumbar disk hermation
swrgery were recruited in Tabriz Imam Reza Hospital from 2012 to 2013. The patients categorized in two groups;
with extrusion (n = 34) and with bulging (n = 28). Pre-operative serum hs CRP was measwed by turbidimetric
immunoassay. Both extrusion and bulging groups were matched for their patients’ sex (males: 61.8% vs. 57.1%,
respectively; p = 0.71) and age (mean: 52.224+7.32 years vs. 49.6949.40 years, respectively; p = 0.48). The mean
serum hs CRP was significantly higher in the extrusion group (3.56+2.90 with a range of 0.1 to 19 mg dL. ™' vs.
(0.7440.91 with a range of 0 to 5 mg dL. ™", p<0.001 ). Based on the results of the receiver operator characteristics
(ROC) cure, a cut-off point of hs CRP was =2.6 was highly indicative of extrusion, with a sensitivity and
specificity of 66 and 63%, respectively. Based on the findings of the present study, the mean serum hs CRP 1s
significantly higher in the patients with extrusive disk herniation vs. those with bulging. The proposed cut-off
point may be useful as a preliminary indicator of the type of herniation, before more detailed imaging becomes
available.
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INTRODUCTION which the disk material 1s displaced from the site of

herniation, with or without sequestration (Haaga et al.,

Any disk material, such as nucleus, cartilage, bone
and annular tissue may become displaced locally beyond
the limits of the intervertebral disk. In this case, a very
common pathological condition known as a hermated disk
develops (Fardon and Milette, 2001).

Diverse eticlogical factors may underlie the
development of a hermated disk, such as aging, loading
forces on different parts of the spine (Moore, 2006) and
even congenital anomalies of two neighboring vertebrae
(Pouriesa et al., 2013).

Whatever the cause 1s, a disk hermiation can be seen
in different forms: (1) Bulging disc in which the disc tissue
lies in a circular form and passes the edges of the ring
apophyses (many does not consider this type as a real
hermation), (2) Protrusion in which the gap between the
edges of the base is more than the gap between the edges
of the hemiation, (3) Extrusion in which the gap
between the edges of the base 1s less than the gap

between the edges of the herniation, (4) Migration in

2008).

C Reactive Proten (CRP), 1s an unportant acute phase
proteins which indicates inflammation. Tt is synthesized in
the liver in respomse to varlous factors, especially
interleukins and other mediators released by macrophages
and fat cells (Thompson et al., 1999, Baradaran and Nasri,
2005; Nasri et al., 2006).

In disk hermation, it 13 believed that cytokines such
as mterleukin-1 and interelukin-6, which m part are
produced by inflammatory cells such as macrophages and
monocytes around the tissue damage to herniation,
induce CRP synthesis i the lLver (Gabay and
Kushner, 1999; Woertgen et al., 2000).

However, conventional methods are not able to
measure this CRP, so it may be reported that the serumn
level of CRP is normal in the cases with lumbar disk
hermation. A high-sensitivity CRP (hs CRP) test, on the
other hand, measures low levels of CRP and so, it has
been recommended in patients with disk herniation.
(Sugimori et al., 2003).
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The main objective of the present study is to
compare the serum level of hs CRP n the patients with
extrusive vs. bulging lumbar disk hermiations. This 1s the
first study in the literature in this regard.

MATERIALS AND METHODS

In this prospective study, a cohort of 81 patients with
lumbar disk herniation was recruited during a 12-month
period (2012-2013) in TabrizImam Reza Teaching Hospital.
Patients with previous surgery in the lumbar region
(n=12) and those with a positive history of inflammatory
disease/malignancy (n = 5) or active mfection (n = 2) were
excluded, leaving 62 cases for the final survey. Based on
the findings of Magnetic Resonance Imaging (MRI) the
patients were categorized in two groups: the patients with
extrusion (n = 34) and the patients with bulging (n = 28).
The Ethics Committee of Tabriz Azad University
confirmed this study. A written consent was obtained
from all the patients before operation.

A blood sample was taken from all the patients before
operation. Swgery was performed by a skilled
neurosurgeon through a similar appropriate technicue.

For each patient, 2 ml. of preoperative serum was
refrigerated at -70°C. After sampling was completed in all
patients, a twbidimetric immunoassay kit of an
autoanalyser (Aptec Diagnostics, Belgium) was employed
for quantitative assay of high sensitive CRP (hs CRP).
Mean serum hs CRP was compared between the two
groups with extrusion or bulging.

Statistical analysis: Data were shown as MeantStandard
Deviation or number (%). The SPSS software for
Windows (ver.16) was used. Independent samples t test
(for age and serum hs CRP) and the Chi-square test (for
sex) were employed for analyzing. Receiver Operator
Characteristic (ROC) cwve was used for determining
optimal cut-off points. The p<0.05 was considered
statistically sigmficant.

RESULTS

In the extrusion group, there were 21 males (61.8%)
and 13 females (38.2%) with a mean age of 52.2247.32
(range: 38-64) years. In the bulging group, there were 16
males (57.1%) and 12 females (42.9%) with a mean age of
49.6949.40 (range: 29-62) vears. The two groups were
comparable in terms of their patients’ sex (p = 0.71) and
age (p = 0.48).

Error bar of the mean serum hs CRP in two studied
groups are shown in Fig. 1. Accordingly, the mean serum

| 1

Extrusion

Serum he CRP (95% confidence interval mg dI, )

Bulging

. 1: Error bar of the mean level of serum hs CRP m
patients with extrusive and bulging lumbar disk
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Fig. 2: Receiver Operator Characteristics (ROC) curve of
serum hs CRP in discriminating patients with
extrusive and bulging lumbar disk hermation

hs CRP was significantly higher in the extrusion group
(3.562.90 with a range of 0.1 to 19 mg dL. " vs. 0.74£0.91
with a range of O to 5 mg dL~"; p<0.001).

The ROC curve of serum hs CRP in discriminating
patients with extrusion from those with bulging is shown
in Fig. 2. The under the curve area was 0.70 with a p-value
of 0.03, 1e, the serum hs CRP was an appropriate
parameter for distinguishing the two groups (extrusion vs.
bulging). Based on the results of this cuwve, the optimal
cut-off point of hs CRP was = 2.6, with a sensitivity and
specificity of 66 and 63%, respectively.
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DISCUSSION

CRP 1s one of the most useful markers of acute
nflammation, because its serum concentration could
increase to hundreds fold just within 2 days after tissue
injury (Foglar and Lindsey, 1998).

Le Gars et al. (2000) showed that the mean level of
CRP, which was measured by an ultrasensitive method,
was significantly higher in 35 patients with disk herniation
in comparison with that in a group of well-matched
healthy controls.

In other reports n the patients with lumbar disk
hermiation, serum hs CRP has been reported a useful tool
for different proposes, such as predicting the efficacy of
painrelief (Ackerman and Zhang, 2006), or an mdicator for
the safety of different types of operation (Chao et al,
2007; Zhang et al., 2006).

Sugimori et al. (2003) measured the serum level of hs
CRPm 48 patients with lumbar disk hermation and
53 normal counterparts. According to their ultrasensitive
method of measurement, the mean hs CRP was
significantly higher in the patients with lumbar disk
hermation. They did not find a significant correlation
between the level of serum hs CRP and the level of
herniation. They finally concluded that higher
concentration of serum hs CRP may indicate a systemic
mflammatory which was possibly due to the impingement
of the nerve root after disk hermation.

Based on the reported role of CRP in the patients
with disk herniation, the present study aimed to compare
it between two major and climcally important type of
hermiation. To the best of ow knowledge, the present
study is the first one which has claimed that it is possible
to distinguish between extruded and bulging lumbar disk
herniations only by serum hs CRP. Based on our results,
the mean serum hs CRP was sigmficantly higher in the
cases with extrusion that in the patients with bulging
(3.56+2.90 mg dL.7" vs. 0.7440.91 mg dI.™"; p<0.001). In
addition, we also calculated an optimal cut-off pomt in
this regard which seems to be of great practical use for
neurosurgeons. Based on this calculation, a serum hs
CRP =2.6 mg d.”" is an indicator of extrusion rather than
bulging (sensitivity = 66%, specificity = 63%). It should
be born m mind that this mediocre accuracy rate 1s
possibly due to rather small number of the patients
recruited. However, this study is a pioneer for further
large scale studies in this regard, which possibly will end
up in more accurate results and hence, a value with good
sensitivity and specificity.

According to available data, there might be an
mnflammatory reaction around the nerve roots in lumbar

disk hermation. Histopathological examinations have

revealed that inflammatory cells such as macrophages are
abundant i hermated disk tissue. These cells usually
produce various inflammatory mediators, which in turn,
increase the serum CRP concentration. (Gronblad et al.,
2000, Virri et al., 2001; Doitaet al., 2001, Kawaguchi et al.,
2001, 2002). These data support our finding, because it is
clear that extrusion is more severe than bulging in terms
of tissue myury and hence, mdicates a more severe
inflammatory response, which is translated into ligher
levels of CRP 1in the sera of patients. In conclusion, the
results of the present work confirmed that (1) Serum hs
CRP is significantly higher in the patients with extrusion
vs. bulging of lumbar disk hemiation and (2) The
proposed cut-off peint can be used as a handy primary
tool (comparing with more time-consuming, expensive and
sophisticated computer tomography or MRI) for
predicting the severity of herniation.
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