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Abstract
Aim: Spondylodiscitis, if not diagnosed on time, can cause morbidity or mortality at high rates. This study was carried out with the 
aim of testing the hypothesis that “neutrophil-to-lymphocyte ratio can be used” especially in cases where it is difficult to diagnose 
spondylodiscitis.
Material and Methods: This study involved 24 patients admitted to the State Hospital of  Ministry of Health and Namik Kemal 
University for spondylodiscitis between January2014 and June2017.  After excluding the cases that did not meet the inclusion 
criteria (n=6), the remaining cases (n=24) were referred to as the study group. A control group was created from healthy volunteers 
(n=24) who applied for routine physical checkups at the clinic between the same dates and who were similar in terms of age, sex, 
and body mass index to the study group. Hemogram parameters of the cases in both groups; white blood cell, C-reactive protein, 
erythrocyte sedimentation rate, and neutrophil-to-lymphocyte ratio were statistically compared.
Results: Patients in the spondylodiscitis group, compared to healthy volunteers had statistically significant neutrophil-to-lymphocyte 
ratio value.
Conclusion: Especially in cases where the diagnosis of spondylodiscitis is not assured, the neutrophil-to-lymphocyte ratio parameter, 
which is less costly than other diagnostic methods and the analysis results of which can be obtained in a shorter time, may be used 
to support clinical diagnosis.
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INTRODUCTION
Spondylodiscitis is a serious medical condition that is known 
to cause vertebral infection with intervertebral disc infection 
and osteomyelitis in the spinal column (1). The inflammation 
is observed in the lower and upper vertebral plates and the 
adjacent intervertebral disc. This is often accompanied 
by spondylitis (2). The epidural space, muscle fascia and 
adjacent soft tissues are damaged due to the spread of the 
infection (3). Nowadays, many diagnostic classification 
systems, such as histological response, location, route of 
disease transmission or the causative agents, have been 
used to be able to diagnose spondylodiscitis (4,5). 
The incidence of Spondylodiscitis is 2.4 per 100,000 people (6). 
Diagnosis is made with one or more imaging and laboratory 

examinations in cases with spondylitis-compatible clinical 
symptoms, such as spinal pain, tenderness and fever. The 
narrowing of the intervertebral disc space and osteolysis of 
the end plates or adjacent vertebral corpus are detected in 
direct radiography. 

The presence of the same findings and/or soft tissue mass 
may be detected in computed tomography (CT). Bone 
scintigraphy reveals a signal increase in the vertebral bodies. 
Magnetic resonance imaging (MRI) may show decreased 
signal intensity in the vertebra and intervertebral disc space 
on T1 weighted sequences, and increased signal intensity in 
the vertebra and disc on T2 weighted sequences (7,8,9). 

In addition, to make a definite etiologic diagnosis; CT-guided 
percutaneous needle biopsy, open biopsy may be carried 
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out, and in the cases, where the fistula from the epidural 
area to the skin tissue, associated with abscess formation 
is also observed, a definitive diagnosis may be made 
by identifying the causative microorganisms in culture 
antibiograms made from wound site swabs (10,11). 

However, adverse outcomes such as high rate of the Gram 
staining and post-culture failure to isolate the agent, or 
high false-negative rate in bacteriological and histological 
tests may be encountered (11,12). The systemic 
symptoms, such as fever, fatigue are rare, but the pain 
is often observed in this disease, and it has also sneaky 
and silent clinical course. Therefore, it is reported that the 
early diagnosis is difficult and that the average delay time 
of diagnosis is four months (7,13). 

Recently neutrophil-to-lymphocyte ratio (NLR) -the level 
of neutrophil reflecting the severity of inflammation 
and lymphocyte occurring after physiological stress 
has been gaining popularity, which was, along with 
other inflammatory markers, commonly accepted as an 
accurate marker of the inflammatory status (14).

In the field of neurosurgery, there are some studies in 
which NLR has been reported to be a new marker for 
the detection of severe traumatic brain injury prognosis 
(sensitivity and specificity, statistically significant) (15). In 
addition, in a study with high evidence, NLR is reported to 
be prognostic value in glioblastomas (16) and aneurysmal 
subarachnoid hemorrhage (17). 

NLR, which is not routinely, utilized like other infection 
markers, such as leukocyte count, sedimentation, and 
C-reactive protein (CRP), has not been investigated 
spondylodiscitis cases in the literature.

This study has been conducted to evaluate the usefulness 
of the NLR parameter, which is inexpensive and results in 
a short period of time, as support for clinical diagnosis in 
spondylodiscitis-suspicious cases and spondylodiscitis 
cases that can be encountered in the practice of branches 
related to spinal diseases.

MATERIAL and METHODS
Ethical approval was obtained from the hospital 
administration to use the patients’ data. 

This retrospective, controlled and multicentered study 
involved 24 patients admitted to the State Hospital 
of  Ministry of Health and Namik Kemal University for 
spondylodiscitis between January2014 and June2017.    
The patients’ demographic and clinical data were retrieved 
from the hospitals’ electronic database. 

Study Design
Eligibility criteria
The data obtained from a total of four cases with 
malignancy, rheumatic disease (n = 1), any other infectious 
disease such as tooth and mouth health (n = 2) were 
not included in the study. Then, patients who received 
treatment (n = 2) that could affect laboratory tests were 
excluded from the study.

Physical and neurological examinations of cases with 
severe back pain, fever and / or neurological deficit were 
carried out. Laboratory and imaging methods were used 
to make pre-diagnosis of spondylodiscitis. Then in the 
archive scan; the cases with spondylodiscitis, diagnosed 
after microbiological evaluation of the specimens 
obtained by performing subcutaneous or open biopsy, 
were included in the study (18).

Accumulation of data
Demographic and clinical features of the patients from 
all centers were incorporated into the analyses. Patients 
with any other condition that may potentially contaminate 
erythrocyte sedimentation rate (ESR), CRP or white blood 
cell (WBC) data and those with incomplete lab results 
were excluded (Figure 1). 

Control group included patients admitted to either of the 
hospitals for a routine physical checkup, who did not 
have any serious disease or malignancy and no history of 
glucocorticoid using. The control group was compatible 
with the spondylodiscitis groups and gender distribution 
(n= 24). 

In the cases involved in the study group, it was determined 
that the samples to be used for microbiological 
examination were obtained by percutaneous needle 
biopsy, open biopsy and wound swap. Also in these cases, 
preoperative complete blood cell count, ESR and NLR 
levels were registered. 

To perform percutaneous needle biopsy under imaging 
guidance; the cases were placed under local anesthesia 
in a prone position, then the samples were taken by 
entering the infected intervertebral disc space, using the 
paramedian approach, with a biopsy needle under C-arm 
scopy. To perform an open biopsy; again, in the same 
position, but under general anesthesia, the samples were 
taken by penetrating the infected intervertebral disc space 
using the median approach.
Statistical Analyses
The data were analyzed using SPSS version 20.0 
descriptive statistics were presented as mean ± standard 
deviation, median±min-max or frequency (%).  Paired 
Sample t-Test was used to compare the averages of the 
observed values of a variable in two different cases. The 
alpha significance value was accepted as 0.05. Correlation 
and simple linear regression analysis were used to test 
whether the collected data differed between the groups, 
whether the observed differences were random in terms of 
probability calculations, and whether the spondylodiscitis 
group differed from the control group. The strength of 
the relationship between spondylodiscitis and NLR was 
shown by the correlation coefficient (r). It was evaluated 
that the closer it was to 0, the weaker the relationship 
was, and that the closer it was to 1, the stronger the 
relationship was. Since our data were not fit to parametric 
test assumptions, the (non-parametric) Spearman Rank 
Correlation Coefficient (rs) was used instead of Pearson 
Correlation analysis. The alpha significance value, used 
here, was accepted as 0.01.



RESULTS 
The number of male volunteers in the control group (n = 
24) was 14 (58.33%) and the number of male cases in the 
study group (n = 24) was 12 (50.00%). The average age of 
the male and female volunteers in the control group were; 
42.36 ± 10.94 and 44.96 ± 14.36 years, respectively, the 
average age of male and female cases in the study group 
were; 50.5 ± 5.09 and 47.17 ± 11.41 years (Table 1).

Table 1. Comparison of NLR and age between groups
CONTROL GROUP 

(N=24)
(HEALTHY 

INDIVIDUALS)
MEAN ± SD

STUDY GROUP (N=24)

(SPONDYLODISCITIS)
MEAN ± SD 

49.43 ± 7.22

4.92 ± 2.62

AGE (YEAR) 46.38 ± 12.76

NLR 1.99 ± 0.84

Laboratory results of the patient group and the control 
group were compared (Figure 1, Table 2.).

Figure 1. Graphical comparison of vein parameters.

Table 2. Comparison of laboratory parameters between healthy volunteers and the 
cases with spondylodiscitis
Pair

Mean ± S.D. SEM
95% CI of the 

difference t df
Sig. 2-
tailed)*

Lower Upper
ESR -58.38±39.87 8.14 -75.21 -41.54 -7.17 24 0.000
WBC -2.33±3.64 0.74 -3.86 -0.79 -3.13 24 0.005
CRP -104.03±75.61 15.43 -135.95 -72.10 -6.74 24 0.000
Neutrophil -2.94±3.31 0.68 -4.33 -1.55 -4.35 24 0.000

Lymphocyte 0.71±0.92 0.19 0.32 1.09 3.77 24 0.001
*Paired Samples t-Test. SD: Standard deviation; ESR: Erythrocyte sedimentation 
rate, WBC: white blood cell, and CRP: C-reactive protein symbolized

Twelve of the cases were opened and eight of them were 
percutaneously biopsied. Three cases, where it was 
obtained via wound swab culture specimen, were also 
reported (Table 3). 

Infection was most frequently observed at L4-L5 level. 
In males, spondylodiscitis was seen at L4-L5 and L3-L4 
levels, and in women, it was seen at L3-L4 level (Table-4).

It was calculated that the length of hospitalization was 
at least seven days and a maximum of 92 days, and the 

average of this period was 37.35 ± 20.42 days. It was 
observed the reproduction of the extended-spectrum-
β-lactamase and Escherichia coli pathogens in the 
culture result of the case that had the longest length of 
hospitalization. 

Table 3. Culture samples and Gram staining results of the study group

Application Pathogen Patient group 
(Frequency)

Staphylococcus aureus  None
Staphylococcus epidermidis 4.35%
MRCNS 13.04%

Open biopsy MRSA 13.04%
Gram negative basilicum + 
Enterobacter cloacae 4.35%

No pathogen 17.39%
MRCNS 4.35%
ESBL + Escherichia coli 4.35%
MRSA 8.7%

Percutaneous 
biopsy Staphylococcus aureus 4.35%

Serratia marcescens + MRSH 4.35%
No pathogen 8.7%

Wound swab Staphylococcus aureus 4.35%
No pathogen 8.7%

ESBL: extended-spectrum-β-lactamase; MRCNS: Methicillin-resistant 
coagulase-negative staphylococci; MRSA: Methicillin-resistant 
Staphylococcus aureus; MRSH: methicillin resistant Staphylococcus 
haemolyticus

Table 4. Spinal levels where it is observed infection involvement
Localization of Infection Male Female

Only L2-L3 Spondylodiscitis None None
L2-L3 + L3-L4 Spondylodiscitis 1 1

Only L3-L4 Spondylodiscitis 1 2
L3-L4 Spondylodiscitis + Psoas abscess 1 None

Only L4 Spondylodiscitis 1 None
L3-L4 + L4-L5 Spondylodiscitis 2 1

Only L4-L5 Spondylodiscitis 4 4
L4-L5 + L5-S1 Spondylodiscitis None 1

L5-S1 Spondylodiscitis 1 2
C3-C6 Spondylodiscitis 1 None

L: Lumber, C: cervical, S: sacral vertebrate symbolized

However, it was not observed any pathogen in the 
culture results of the case that had the shortest length 
of hospitalization. It was noted that ampicillin sulbactam 
was the most preferred antibiotic used in the treatment 
and this was followed by cefazolin sodium active drug. 

The average duration of antibiotherapy was recorded as 
38.13 ± 22.11 days. The longest period of antibiotherapy 
was found to be imipenem active drug, which was 
administered for 92 days (Figure 2).
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Figure 2. Comparison of the periods of antibiotic use.

The shortest period of antibiotherapy was found to be 
cefazolin or ciprofloxacin or clindamycin, which were 
applied for 21 days. In addition, it was reported that 
NLR showed a significant positive correlation in the 
spondylodiscitis group (Table 5).

Table 5. Statistical evaluation of NLR and Spearman’s rho in cases with 
spondylodiscitis

Correlations Control Spondylodiscitis

Spearman’s rho

Control

Correlation 
Coefficient 1.000 -0.091

Sig. 
(2-tailed) . 0.672*

N 24 24

Spondylodiscitis

Correlation 
Coefficient -0.091 1.000

Sig. 
(2-tailed) 0.672* .

N 24 24
*Correlation is significant at the 0.01level (2-tailed), rs=0.672 
(p=0.000).

DISCUSSION 
The diagnosis of spondylodiscitis in patients admitted to 
the clinic requires some tests that can be performed at 
excessive cost and the results of which can be obtained 
in a long time. In addition to these tests, the laboratory 
findings showing increased levels of WBC, ESR and CRP in 
peripheral blood are used.

However, in the diagnosis of spondylodiscitis, especially 
in the case of suspicious spondylodiscitis, increase in ESR 
is generally regarded as clinically meaningless, since it is 
affected by many clinical situations (14).

In this study, it was aimed to investigate whether NLR 
was the clinical significance to be able to start treatment 
by making early diagnosis, especially in cases where the 
diagnosis of spondylodiscitis was made with difficulty.

In this study, it was reported that more than 90% of 
the cases described in the literature were successful 
spinal fusion of the affected vertebral segments, 
including infection treatment. It was also reported that 
Staphylococcus pathogen was the causative agent in 34% 
of the cases (19).

Fransen et al. (20); in a six-year, single-center, retrospective 
cohort study of 49 cases over the age of 18 who received 
treatment for spondylodiscitis, reported that the average 
age of the cases was 69 (40-89) years. They performed 
MRI scanning to confirm diagnosis in many cases. They 
also emphasized that the most frequent pathogens were 
Staphylococcus aureus (n = 14), Streptococcus spp. and 
related bacteria (n = 11), and Gram-negative bacteria (n = 
11) in culture samples after laboratory test evaluations. It 
was reported that the antibiotherapy was applied to the all 
cases and the antibiotics were used for at least six weeks. 
17 of the cases were indicated to be hospitalized for 90 
days or longer. While considering spondylodiscitis as a 
possible diagnosis, all patients should undergo physical 
examination and neurological screening and blood tests 
should be carried out for infection and blood cultures. If the 
results are not definitive, an MRI scan should be performed 
and then a positron emission tomography-CT scan should 
be done. Ideally, broad spectrum antibiotic treatment 
should be applied to all patients until the culture results are 
obtained after a CT scan guided biopsy has been performed 
before starting treatment. Targeting only Gram-positive 
microorganisms in empirical therapy would lead to delay 
adequate treatment in an important group of patients. In 
this cohort study where the multidisciplinary approach 
in the treatment of spondylodiscitis was emphasized; 
they also underlined the diagnosis of spondylodiscitis, 
a destructive disease with high morbidity and mortality, 
which was also called vertebral osteomyelitis, was often 
delayed since the rare and early symptoms of the disease 
were mostly non-specific (20).

Postoperative spondylodiscitis is relatively rare. This 
complication is associated with increased cost and long-
term work loss and even morbidity. Although most cases 
of postoperative spondylodiscitis are well-managed with 
conservative treatment, it may not respond to conservative 
treatment and may present difficulties for the surgeon in 
the cases where it was performed instrumentation (21). 
Therefore, it is important to make an effective and quick 
diagnosis in such cases.

When the literature is examined; there are studies reporting 
that the incidence of spondylodiscitis has increased and 
accordingly the intravenous antibiotics have been used 
(22). However, the rational use of drugs is important, and 
it is also important to apply the right drug at the right time. 
This can only be achieved by making an effective and right 
diagnosis in a short time.  It is important that not only 
antibiotics, but also other drugs be used rationally.

In a double blind, randomized, prospective study; 
the affected intervertebral disc in many cases with 
spondylodiscitis has been reported to be detectable by 
radiological examination, but it has also reported that 
clinical significance of these findings is not clear (23). 

In a multi-center, case-control study in which pyogenic 
vertebral osteomyelitis was examined; antibiotic usage 
durations were evaluated in 97 cases at the end of 
3 months follow-up period. It was reported that the 
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prognosis of cases with cervical and / or thoracic 
involvement was worse and the most frequently detected 
pathogen was Staphylococcus aureus. In this study, where 
the average level of CRP was reported to be 150 mg / L, 
it was indicated that the duration of antibiotic treatment 
was not associated with functional improvement. It was 
also pointed out that the exact effect of optimal surgery 
and / or corticosteroid therapy should be demonstrated in 
further studies (24). 

In a similar study, it was reported that pyogenic 
spondylodiscitis was most commonly seen in the lumbar 
region, and this was followed by thoracic and cervical 
spinal regions (25). 

Research on inflammatory biomarkers such as NLR has 
gained popularity in infectious diseases such as brucellosis 
which is also present in the etiology of spondylodiscitis.

In their study (26), Aktar et al.  identified the mean platelet 
volume (MPV), platelet distribution width (PDW), red cell 
distribution width (RDW), neutrophil to lymphocyteratio 
(NLR) and platelet to lymphocyte ratio (PLR) as markers 
of inflammation in brusella arthritis. The study comprised 
64 children with Brusella arthritis and 66 healthy control 
subjects. They reported that the most commonly affected 
joint was ankle and that synovial fluid puncture-brucella 
agglutination test was positive in 34.3% patients. They 
indicated that the patients were treated with a combination 
of rifampicin plus sulfamethoxazole/trimethoprim and 
gentamicin. They emphasized that PDW, RDW, MPV, NLR 
and PLR values were statistically significant in children 
with brusella arthritis. In addition, they noted that there 
was a positive relationship between MPV and NLR values 
(26).

The mean age was 49.43 ± 7.22 years in the cases we 
examined. After performing biopsy or obtaining samples 
from wound swab culture, it was observed that methicillin-
resistant coagulase-negative Staphylococci was the 
most common pathogen in 13.4% of the cases. This was 
followed by Methicillin-resistant Staphylococcus aureus 
with 8.7% and Staphylococcus aureus with 4.35%. The 
most frequent infection involvement was observed at L4-
L5 level. The average hospitalization period was estimated 
to be 37.35 ± 20.42 days. It was observed the reproduction 
of the extended-spectrum-β-lactamase and Escherichia 
coli pathogens in the culture result of the case that had 
the longest length of hospitalization. However, it was 
not observed any pathogen in the culture results of the 
case that had the shortest length of hospitalization. The 
average duration of antibiotherapy was recorded as 38.13 
± 22.11 days. It was noted that ampicillin sulbactam was 
the most preferred antibiotic used in the treatment and 
this was followed by cefazolin sodium active drug. It was 
reported that NLR showed a significant positive correlation 
in the spondylodiscitis group [(p=0.000; Spearman’s rho 
(rs )  =0.672].

Although the small number of cases (n=24) in this study 

may seem to be a limitation of the research, this is not 
the real limitation, since the incidence of spondylodiscitis 
is 2.4 per 100,000 people (6). The real limitation of this 
research is that it has a retrospective design.

CONCLUSION

here the diagnosis of spondylodiscitis is not assured, in 
order to start treatment immediately, the NLR parameter, 
which is less costly than other diagnostic methods and 
the analysis results of which can be obtained in a shorter 
time, may be used to support clinical diagnosis. To enter 
NLR into routine clinical practice, it is necessary to perform 
prospective studies comparing the control group with 
other infectious events that are related to joint in the first 
stage and those with distant infections in the next stage.
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