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Abstract 

Objective: Low back pain is a frequently seen problem in the society and causes loss of labor. Although 

etiology of lumbar disc herniation is multi-factorial it is known that intervertebral disc degeneration is an 

important determinant for herniation. In recent studies, inflammatory mediators and inflamation itself has 

an efficient role in the degeneration process. We aimed to investigate the association between the 

neutrophil to lymphocyte ratio level as an inflammatory biomarker in patients with lumbar disc herniation. 

Methods: 394 patients between the age of 18-80 applying to our center because of low back pain 

complaint and having lumbar MR were included in the study. The patients were divided into two groups as 

having lumbar disc hernia and not having based on the lumbar MR result. Blood samples were taken from 

all patients during application and neutrophil lymphocyte rates were calculated.   

Results.  Average age of group with lumbar disc hernia was 46 and 55 of these cases were female and 45 

of them were male. N/L rate was measured as 3.81+/-1.85 (p=0.001) in the group having lumbar disc 

hernia and significant difference compared to the control group was noted. It was found out that lifting 

weight (β=0.121 95% Cl (0.052-0.281), P<0.001),BMI (β=0.226, 95% Cl (0.080-0.640) P=0.005), DM 

(β=0.268 95% Cl (0.074-0.969), P=0.045), smoking (β=3.226 95% Cl (1,343-7.749), P<0.009), educational 

background (β=5.268 95% Cl (1.941-9.796), P=0.001) and NLR (β=1.302 95% Cl (1.013-1.673), P=0.039) 

were the independent predictors in the presence of lumbar disc herniation.  

Conclusion: NLR may be used as a simple and reliable premise independent predictor of lumbar disc 

herniation in patients with low back pain. 
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Introduction 

Low back pain is a frequently seen problem in 

the society and causes loss of labor and significant 

burden on both the healthcare system and the 

economy. Its life-long prevalence is about 80% and 

rate of application to the hospital in adult 

population annually is 15% (Sarı et 

al.,2015).Lumbar disc herniation frequently occurs 

as a result of tear of annulus fibril not resisting to 

torsional forces in the end of degeneration and 

nucleus becomes herniated. (Boden SD et al., 

1990).Although etiology of lumbar disc herniation 

is multi-factoral it is known that it is determinant 
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for the etiology of intervertebral disc degeneration 

and herniation (Andersson GB et al., 1999; Shen 

FH et al., 2006).In recent studies, it has been 

shown that in addition to mechanical effects on 

lumbar disc degeneration and herniation, extended 

inflammation and inflammatory cytokine (such as 

tumor necrosis factor (TNF)-α and interleukin 

(IL)-1β) has had efficient role for lumbar disc 

degeneration and herniation (Karin W et al., 2013; 

Wei Li et al., 2014). 

Previously, Neutrophil-to-lymphocyte ratio 

(NLR), known to be a systemic inflammatory 

marker, has been shown to play a role in the 

progression of many diseases and it was shown 

that it has a prognostic value in many acute and 

chronic diseases (Kaya A et al., 2014). NLR is 

measured by proportioning 2 inflammatory 

markers (neutrophil and lymphocyte), it has a 

stronger predictive value (Kaya A et al., 2014). 

Although it was shown that predictive value of 

increased NLR in many diseases, the relationship 

between NLR and lumbar disc herniation has not 

been investigated comprehensively. Therefore, in 

this particular study, we aimed to investigate the 

association between the NLR level and lumbar disc 

herniation in patients with low back pain. 

 

Method: 

 

Study population 

This was a case-control study whose subjects 

were sampled from neurosurgery department of 

our hospital. 394 patients (between the age of 18-

80) applying to our center for low back pain 

complaint between the dates of September 2015 

and January 2018 were included in the study.  

Exclusion criteria were previous lumbar surgery 

(n: 42), epidural corticosteroid injection within the 

last 6 months (89), known inflammatory condition 

(n:51) (e.g. vasculitis, seronegative arthritis, 

rheumatoidarthritis, systemic lupuserythematosus, 

gout, osteomyelitis, discitis,buruselloz, pot 

disease), history of cancer (n:11) and pregnancy 

(n:2) respectively. Finally 199 patients were 

included in the study. Patients were divided into 

two groups as patients having discopathy and 

having normal lumbar MR results based on the 

MRI results. Lumbar MRI of selected patients 

examined by a neurosurgeon and a neuroradiolog. 

Written informed consent was received from all 

patients, and the study protocol was approved by 

the hospital’s local ethics committee Ordu 

University (70/04.05.2018) in accordance with the 

Helsinki Declaration and Good Clinical Practice 

Guidelines. 

 

Definitions 

Discopathy was defined; 

1) Protrusion: <%25 of disc circumferences, 

base wider than herniation 

2) Extrusion: Complete annular tear with 

passage of nuclear material beyond disc annulus, 

base narrower than herniation dome, disc material 

may extend above or below endplates or adjacent 

intervertebrae 

3) Sequestered: Disc material that has no 

continuity with the parent disc and is displaced 

away from the site of extrusion.  It corresponds to 

a subtype of disc extrusion (Spengler DM et al., 

1990). 

DM: When use of anti-diabetic medicine was in 

question or post-prandial blood sugar was above 

200 mg/dl in any time or fasting plasma glycose 

was minimum 126 mg/dl, diagnosis of diabetes 

was established.  

 

Laboratory Data 

Blood samples were taken from patients that 

were admitted to our Neurosurgery Department 

with the complaint of low back pain for the whole 

blood count and the biochemistry parameter 

measurement. Blood samples were collected from 

the antecubital vein by and a traumatic puncture 

and were sent to the laboratory for analysis within 

1 hour after collection. Hemoglobin, total WBC, 

neutrophils, lymphocytes, and monocytes were 

determined by an automated blood cell counter 

calledCoulter LH 780 Hematology Analyzer 

(BeckmanCoulterIrelandIncMervue, Galway, 

Ireland). Biochemical parameters were measured 

during the Abbott Architect C16000 autoanalyzer 

(Abbottlaboratories, Abbott park, IL, USA). 

 

Statistical Analysis 

The data analysis was conducted using SPSS 

(version 20.0, SPSS Inc., Chicago, IL, USA) and 

MedCal statistical software (trial version 12.7.8, 

Mariakerke, Belgium). Continuous variables data 

are expressed as the mean ± standard deviation. 

Categorical variables were compared using Chi-

square or Fisher’s exact tests and summarized as 

percentages. The Kolmogorov–Smirnov test was 

used to evaluate the distribution of the continuous 

variables. To predict lumbar disc herniation, 

gender, age, smoking, occupational motor vehicle 

driving, trauma history, heavy lifting, diabetes 

mellitus (DM), Neutrophil-lymphocyte ratio (N/L), 

and education status and body mass index (BMI) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Andersson%20GB%5BAuthor%5D&cauthor=true&cauthor_uid=10470716
https://radiopaedia.org/articles/disc-extrusion
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included in the univariate analysis. The parameters 

with p < 0.05 were included in the multiple logistic 

analyses. Receiver operating characteristic (ROC) 

curves were used to predict the future incidence of 

CIN. 

 

Results 

Average age of the group with lumbar disc 

herniation was 46 and 55 of cases in this group 

were females and 45 of them were males. Rates of 

motor vehicle driving was found as 30%, trauma 

history was 31%, heavy lifting was 74%, smoking 

was 56% and DM rate was found as 27%. N/L rate 

was measured as 3.81+/-1.85 (p=0.001) in the 

group having lumbar disc herniation and a 

significant difference compared to the control 

group as noted. Educational level in this group was 

76% primary-secondary school and BMI≥30 

(obese) 33% and a significant difference was found 

compared to the control group (p<0.001). Clinical 

and laboratory characteristics of the groups are 

presented in Table 1  

In multiple regression analysis, it was found out 

that heavy lifting (β=0.121 95% Cl (0.052-0.281), 

P<0.001),BMI (β=0.226, 95% Cl (0.080-0.640) 

P=0.005), DM (β=0.268 95% Cl (0.074-0.969), 

P=0.045),smoking (β=3.226 %95 Cl (1,343-7.749), 

P<0.009), educational background (β=5.268 95% 

Cl (1.941-9.796), P=0.001) and NLR (β=1.302 

95% Cl (1.013-1.673), P=0.039) were the 

independent predictors in the presence of lumbar 

disc hernia (Table 2 and Figure 1). 

 

Table 1. Comparison of Disc herniation Group And Control Group 
 Lumbar mr is 

normal 

Lumbar disc 

hernia 

P value 

Sex, male (n, %) 21( 21.9) 45 (45) 0.001 

Age (years) 42.99±13.77 46.89 ±9.91 0.025 

Smoking  24 (24,24) 39(39) 0.019 

Motor vehicle driving (n, %) 15 (15.6) 30 (30) 0.017 

Trauma history (n, %) 14 (14.6) 31 (32.3) 0.004 

Heavy lifting (n, %) 24 (24,24) 74 (74) <0.001 

Dm (n, %) 6 (6.3) 27 (27) <0.001 

N/L rate 2.05±1.02 3.81±1.85 0.001 

Educational level  Primary-secondary school  40 (41.7) 76 (76) <0.001 

High school and above 56 (58.3) 24 (24) <0.001 

BMI ≥30 (n, %) 9(9.4) 33 (33) <0.001 

 

Table 2. Evaluation of Independent Predictors of Disc herniation 
 Univariate analysis Multivarite analysis 

 QR P value beta 95% Cl P value 

Sex (% male) 0.342 0.001    

Age (years) 1.042 0.025    

Motor vehicle driving  0.432 0.017    

Trauma history  0.452 0.004    

Heavy lifting  0.117 <0.001 0.121 0.052-0.281 <0.001 

Dm 5.548 <0.001 0.268 0.074-0.969 0.045 

N/L rate 1.419 0.001 1.302 1.013-1.673 0.039 

Education  0.226 <0.001 5.268 1.941-9.796 0.001 

BMI 4.761 <0.001 0.226 0.080—0.640 0.005 

Smoking 3.818 <0.001 3.226 1.343-7.749 0.009 

 

Discussion: 

In our study, we showed that NLR predict the 

lumbar disc herniation. It was found as an 

independent predictor of lumbar disc herniation. 

Lumbar disc herniation is one of the 

pathologies occurring secondary to the 

degeneration frequently. This mechanism is in the 

form of tear of annulus fibril not resisting to 

torsional forces and deactivation of end plate-

nucleus- annulus complex functioning as a closed-

system accordingly. By the effect of incoming 

compressive force, nucleus become herniated from 

torn annulus region and end-plate microfractures  

 

occur the contact of nucleus with spongiform bone 

and blood members in vertebra corpus results in 

immune reaction and trigger inflammatory process. 

In the end of degenerative processes, nucleus 

migrates towards the canal and causes stenosis or 

root pressure. This pressure results in radicular 

pain and clinical symptom    (Parker SL et al., 

2004; En'Wezoh DC et al., 2016).  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Parker%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=24785973
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Figure 1: Comparison of mean NLR Between Control 

Group and in Disc Herniation Group 

 

For the disc degeneration, genetic 

characteristics, environmental impacts and 

mechanical effects of heavy occupational 

conditions have been emphasized frequently. In the 

studies, it has been reported that dynamic and 

static loading might initiate the disc degeneration 

(Osterman H, et al., 2016; Shamji MF l et al., 

2010). Similarly, end plato fracture is a significant 

factor for the onset of disc degeneration, high 

impact loading may deteriorate the natural matrix 

structure of disc tissue without end plate fracture 

have been shown on MRI scans (Stefan D et al., 

2014).In our study, parallel with the studies in the 

literature, a significant relationship was found 

among motor vehicle driving, heavy lifting, trauma 

history and BMI≥30 with lumbar disc herniation 

presence as related to dynamic and static loading. 

Similarly, a significant relationship was found 

between DM, age and sex of male with the 

presence of lumbar disc hernia in our study.  It is 

also known that cell –mediated mediators such as 

interleukin and TNF are efficient for the onset and 

progress of disc degeneration (Adams MA et al., 

2016; Singh K et al., 2006).There are studies in the 

literature showing that inflammatory process has 

an important role in the process of degeneration 

(Ala-Kokko L et al., 2005; .Battie´ M et al., 2014). 

Although the definite mechanism is not 

understood exactly, it is reported that there is a 

significant relationship between the degree of 

degeneration and levels of inflammatory mediators 

due to intervertebral disc pathology (Wei Li et al., 

2014).It has been found out that inflammatory 

process increases cell aging and apoptosis and 

reduces disc anabolism and in this way, it inhibits 

expression of genes coding type II collagen and 

proteoglycan being the structural component of the 

intervertebral disc.  Similarly, it has been shown 

that inflammatory process deteriorates the non-

cellular matrix of intervertebral disc and facilitates 

catabolic processes and increases degeneration 

(LiW et al., 2014). 

While effects of inflammation on disc 

generation are known, at which step it has a role 

and its role is not understood exactly. Whether the 

inflammation has an efficient role from the 

beginning of disc degeneration process or occurs 

as a result of changes due to mechanical effects or 

not should be evaluated with the new related 

studies in the future.  

In chronic severe and continuous inflammation 

cases, number of neutrophil increases as secondary 

to the inflammation. Simultaneously, it contributes 

to the decrease of lymphocyte as a result of severe 

apoptosis and distribution of lymphocyte 

secondary to the stress inducing to lymphatic 

organs (Sen BB et al., 2014). 

It is known that monocyte, lymphocytes and 

neutrophils being the while blood cell group have a 

critical role in inflammatory response. As it has 

been demonstrated in previous studies, following 

infiltration of stimulated macrophages, natural 

killer cells, lymphocyte and especially neutrophile 

to the tissue and excessive activation, release of 

many enzymes, cytokine, reactive oxygen 

products, protease, elastase (Harjai KJ et al., 2008; 

Russo D et al., 1995; Solomon R et al., 2010). All 

of these factors may contribute to disc 

degeneration by increasing damage of tissue.  

In our study being compatible with the data of 

literature, a significant and independent 

relationship has been found between the rate of 

neutrophil-lymphocyte being an easy and fast 

detectable marker of systemic inflammation and 

presence of lumbar disc herniation. Presence of an 

independent correlation between these two 

parameters may be useful for taking protective 

actions for the individuals being at risk in terms of 

lumbar disc hernia. In the light of findings, it has 

been considered that NLR may be added to the 

diagnosis algorithm as a predecessor assistant 

marker in the risk group and initiation of anti-

inflammatory based medical therapies and 

conservative approaches in early period in cases 

with high NLR may have a protective role in disc 

degeneration and lumbar disc hernia development. 

For this reason, our findings are of clinical 

importance.  

 

Limitations 

This is an observational, single-institution 

study, which had a relatively small sample size and 

was thus subject to various unaccounted 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20W%5BAuthor%5D&cauthor=true&cauthor_uid=25264742
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confounders inherent in such an analysis. 

Additionally, we could not compare N/L with other 

inflammatory markers, TNF alfa, interleukin, 

fibrinogen, or myeloperoxidase, because they were 

not routinely obtained in our study population. 

 

Conclusion 

In this study, it’s determined that increased 

NLR is an independent predictor of lumbar disc 

herniation, which is as an easily applicable, simple 

and useful non-specific inflammatory marker. This 

finding is of clinical importance, since early 

initiation of anti-inflamatory-based preventive 

medical therapies and conservative therapies may 

provide time to prevent the progression of lumber 

disc herniation and improve its negative impact on 

outcome. 
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