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ABSTRACT
Objective: The aim of the study is to reveal the etiological and epidemiological 
characteristics of frequently observed spinal infections.
Material and Method: The patients who applied and diagnosed with spinal 
infection to Neurosurgery Polyclinics between 2013 and 2018 were investigated. The 
age, sex, radiological examinations, neurological consultations, medical treatments 
and comorbidities of the patients were evaluated. The cases were divided into 3 
groups as tuberculosis, brucella and other pyogenic factors. The vertebra segment 
involved and the surrounding bone, neural and soft tissue dispersion of infection 
were analyzed. 
Results: The study was made with 75 cases, in total, and consisted of 26 (34.7 %) 
females and 49 (65.3 %) males. The ages of the cases varied between 19 and 85 and 
the average was 59.32 ± 16.14 years. The abscess rate of the cases was observed 
to be 70.7 % (n=53), and was found in paraspinal, epidural and psoas areas of 
52.8 % (n=28), 32.1 % (n=17) and 15.1 % (n=8) of the patients, respectively. In 
consequence of the analysis, we observed the factor to be 57.3 % (n=43) pyogenic, 
28.0 % (n=21) tuberculosis, and 14.7 % (n=11) brucella.
Conclusion: Spinal infections are highly morbid, prevalent and destructive 
infections. Early diagnosis and treatment are necessary in order to preserve spinal 
stability and neurological function. Spinal infections are generally medically treated 
with antibiotics. However, debridement and intervertebral fusion are generally 
practiced in order to support healing, restrict neurological deterioration and ensure 
spinal stability in case surgical intervention is indicated.
Key words: Spinal infections, brucella, vertebra abscess
Level of evidence: Retrospective clinical study, Level III.

INTRODUCTION
Spinal infections can involve one or 
more than one of vertebra, neural tissues 
and the surrounding soft tissues. It is 
hard to diagnose this group early due 
to its insidious onset and asymptomatic 
clinic course (4). 10-50 % of the patients 
develop neurological deficit. Though 
rarely, severe neurological deficits can 
also be seen such as paraplegia (4,11,15). 
This is a disease group that is expensive 
to treat and which takes a morbid course 
as a consequence. Therefore, early 
diagnosis and treatment are necessary.

Spinal infections demand great effort 
to diagnose due to their insidious onset. 
These infections are encountered in 

males more frequently compared to 
females. They are generally adult diseases 
and appear after 50 (12,15). This research 
attempts to reveal the etiological and 
epidemiological characteristics of 
frequently observed spinal infections.

MATERIAL AND METHOD
In this study, the files were retrospectively 
analyzed for the patients who applied to 
Neurosurgery Polyclinics between 2013 
and 2018 and who were diagnosed 
with spinal infection. The age, sex, 
radiological examinations, neurological 
consultations, medical treatments and 
comorbidities of the patients were 
evaluated.
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The cases were divided into 3 groups as tuberculosis, 
brucella and other pyogenic factors. The vertebra segment 
involved and the surrounding bone, neural and soft tissue 
dispersion of infection were analyzed. 

Statistical Analyse

NCSS (Number Cruncher Statistical System) 2007 
(Kaysville, Utah, USA) program was used for the 
statistical analyses. Descriptive statistical methods 
(average, standard deviation, median, and frequency, rate, 
minimum and maximum) were used while evaluating 
the data of the study. Kruskal Wallis test was availed of 
for the comparison of three or more groups that did not 
show normal distribution. Fisher-Freeman-Halton test 
and Fisher’s Exact Test were used for the comparison of 
qualitative data. The significance level was determined to 
be p<0,05 (Table-1). 

RESULTS
The study was carried out in Neurosurgery Clinics of 
Istanbul Training and Research Hospital with 75 cases, 
in total, and consisted of 26 (34.7 %) females and 49 (65.3 
%) males. The ages of the cases varied between 19 and 85 
and the average was 59.32 ± 16.14 years.

The incidence rate of diabetes was found out to be 20.0 
% (n=15). The analysis on the involved areas produced 
the following rates: lumbar 52.0 % (n=39), thoracic 20.0 
% (n=15), thoracolumbar 9.3 % (n=7), lumbosacral 14.7 
% (n=11) and cervical 4.0 % (n=3) (Figure-1).

The abscess rate of the cases was observed to be 70.7 % 
(n=53), and was found in paraspinal, epidural and psoas 
areas of 52.8 % (n=28), 32.1 % (n=17) and 15.1 % (n=8) 
of the patients, respectively (Figure-1).

In consequence of the analysis, we observed the factor to 
be 57.3 % (n=43) pyogenic, 28.0 % (n=21) tuberculosis, 
and 14.7 % (n=11) brucella (figure-3, Table-1). 

The type of development of the cases is 68.0 % (n=51) 
spontaneous and 32.0 % (n=24) postop. The follow-up 
periods varied from 2 to 45 months and the average 
follow-up period was 10.09 ± 6.85 years (Figure-4).

The factor showed statistically significant difference 
according to the presence of diabetes (p=0,005; p<0,01). 
The pyogenic rate of the diabetes group was found to 
be significantly higher than the non-diabetes group. The 
tuberculosis and brucella rates of the non-diabetes group 
were found to be significantly higher than the diabetes 
group (Table-2, Figure-5).

Type of development does not indicate statistically 
significant difference according to diabetes presence 
(p>0,05) (Table-3).

No statistically significant difference was obtained 
between the age distributions according to the involved 
area (p>0,05).

The abscess condition demonstrates statistically significant 
difference according to the involved area (p=0,014; p<0,05). 
The abscess incidence rate of lumbosacral group was 
found to be significantly lower compared to the lumbar, 
thoracolumbar and cervical groups. The abscess incidence 
rate of thoracic group was found to be significantly lower 
compared to the thoracolumbar and cervical groups. The 
rate of paraspinal abscess in thoracolumbar group was 
determined to be significantly higher than thoracic group. 

The epidural abscess rate of cervical group was found to 
be significantly higher compared to the lumbar, thoracic 
and lumbosacral groups.

The factor does not demonstrate statistically significant 
difference according to the involved area (p>0,05).

Table-1. The Distribution of Descriptive Characteristics

n (%)

Age (years) Min-Max (Median) 19-85 (62)

Ave±Sd 59.32±16.14

Sex: Female 26 (34,7)

Male 49 (65,3)

Diabetes N/A 60 (80,0)

Yes 15 (20,0)

Involved area Lumbar 39 (52,0)

Thoracic 15 (20,0)

Thoracolumbar 7 (9,3)

Lumbosacral 11 (14,7)

Cervical 3 (4,0)

Abscess N/A 22 (29,3)

Yes 53 (70,7)

Paraspinal 28 (52,8)

Epidural 17 (32,1)

Psoas 8 (15,1)

Factor Pyogenic 43 (57,3)

Tuberculosis 21 (28,0)

Brucella 11 (14,7)

Type of 
development

Spontaneous 51 (68,0)

Postop 24 (32,0)

Follow-up 
period (months)

Min-Max (Median) 2-45 (9)

Ave±Sd 10.09±6.85
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The factor showed statistically significant difference 
according to the presence of abscess (p=0,042; p<0,05). 
The pyogenic factor rate of epidural abscess cases was 
higher compared to the psoas abscess cases. The rate of 
tuberculosis in psoas abscess cases was higher than the 
cases without abscess but with paraspinal and epidural 
abscesses (Figure-6).

The type of development showed statistically significant 
difference according to the presence of abscess (p=0,032; 
p<0,05). The rate of spontaneous development in psoas 
abscess cases was higher compared to the paraspinal 
abscess cases. The rate of postop development in paraspinal 
abscess cases was higher compared to the psoas abscess 
cases (Table-4). 

Figure-1. Involved area distributions

Figure-2. The distribution for abscess cases

Figure-3. Factor distributions

Figure-4. Type of development distributions

Figure-5. Factor distributions according to diabetes 
presence

Table-2. Evaluations for the Presence of Diabetes

DM (-) (n=60) DM (+) (n=15) p

Factor; n (%) Pyogenic 29 (48,3) 14 (93,3) a0,005**

Tuberculosis 20 (33,3) 1 (6,7)

Brucella 11 (18,4) 0 (0)

Type of development; n (%) Spontaneous 42 (70,0) 9 (60,0) b0,540

Postop 18 (30,0) 6 (40,0)

aFisher Freeman Halton Test  bFisher’s Exact Test  **p<0,01
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Table-3. Evaluations for the Involved Area

Involved area
pLumbar 

(n=39)
Thoracic 
(n=15)

Thoracolumbar 
(n=7)

Lumbosacral 
(n=11)

Cervical 
(n=3)

Age 
(years)

Min-Max (Median) 26-85 (66) 19-81 (60) 23-69 (62) 44-80 (60) 26-70 (62) c0,860

Ave±Sd 60.56±16.64 58.40±17.99 55.57±16.34 60.36±11.02 52.67±23.44

Abscess;      
n (%)

N/A 9 (23,1) 7 (46,6) 0 (0) 6 (54,5) 0 (0) a0,014*

Paraspinal 16 (41,0) 4 (26,7) 5 (71,4) 3 (27,3) 0 (0)
Epidural 6 (15,4) 4 (26,7) 2 (28,6) 2 (18,2) 3 (100)
Psoas 8 (20,5) 0 (0) 0 (0) 0 (0) 0 (0)

Factor;        
n (%)

Pyogenic 24 (61,5) 5 (33,3) 3 (42,8) 9 (81,8) 2 (66,7) a0,127

Tuberculosis 12 (30,8) 6 (40,0) 2 (28,6) 1 (9,1) 0 (0)

Brucella 3 (7,7) 4 (26,7) 2 (28,6) 1 (9,1) 1 (33,3)

aFisher Freeman Halton Test      cKruskall Wallis Test         *p<0,05

Figure 6. Axial and sagittal MR imaging of the patient with tuberculosis spondylitis.

Table-4. The Evaluations for Abscess Cases

Abscess
apN/A                 

(n=22)
Paraspinal 
(n=28)

Epidural 
(n=17)

Psoas      
(n=8)

Factor;                              
n (%)

Pyogenic 14 (63,6) 15 (53,6) 12 (70,6) 2 (25,0) 0,042*

Tuberculosis 6 (27,3) 7 (25,0) 2 (11,8) 6 (75,0)

Brucella 2 (9,1) 6 (21,4) 3 (17,6) 0 (0)

Type of development; 
n (%)

Spontaneous 16 (72,7) 14 (50,0) 13 (76,5) 8 (100) 0,032*

Postop 6 (27,3) 14 (50,0) 4 (23,5) 0 (0)
aFisher Freeman Halton Test     *p<0,05
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DISCUSSION
The clinical characteristics of cases are determined by the 
virulence of an active microorganism and the resistance of 
host. Cases generally apply for medical consultancy due 
to backache, fever, night sweat and extremity distress (15). 
In this study, the most frequent complaint for application 
was backache. Many studies pointed out diabetes mellitus 
(DM), immune suppression, kidney failure, liver failure, 
malignity and alcoholism as significant risk factors 
(5,10,12-13,20,24). In this study, diabetes mellitus was the most 
frequent accompanying disease by 20 %. In particular, 
pyogenic infection risk is statistically significant higher 
for the patients with DM (p<001).

There are three forms of spinal infections that vary 
according to etiological characteristics: tuberculosis, 
brucella and other pyogenic infections (2). It is reported 
that mostly thoracic vertebra is affected in tuberculosis 
cases (1,4-5,9-10,15,17,22-23). This study observed that lumbar 
vertebra involvement was more prevalent. Cervical area 
demonstrated the least prevalent involvement. Brucella 
generally indicates lumbar area involvement (2,23,27). This 
study accomplished the same results with the literature. 
Soft tissue changes in tuberculosis form are encountered 
more frequently compared to the other infection cases 
(4-5,7,21). In contrast with the literature, this study revealed 
that soft tissue changes were observed more frequently 
in brucella. This is followed by tuberculosis and pyogenic 
factors, respectively. The study conducted by Hamidi et al. 
revealed that thoracic area involvement was more frequent 
in tuberculosis cases while lumbar area involvement was 
higher for brucella cases (15). On the contrary, this study 
encountered brucella in thoracic area and pyogenic 
and tuberculosis in lumbar area more frequently. The 
prevalence of abscess in thoracolumbar area is higher than 
the other areas (p<0,05).

Vertebral osteomyelitis is a morbid disease which is 
expensive to treat. The infection at upper spinal area 
increases morbidity. Infection at upper spinal area is 
associated with neurological deficit (8,14). The serious 
deficit rate obtained in this study supports such data. 

 MRI is the gold standard imaging modality while 
biopsy and culture accompanied by CT is the gold 
standard for diagnosis. If a patient is hemodynamically 
and neurologically stable, biopsy should always be 
performed previous to treatment (26). It may not be 
possible to reproduce factor for every patient. Treatment 
should commence according to clinical and other lab 
characteristics (15,18-19). Regardless whether it is a defined 
organism, patients generally are obliged to be subject 
to intravenous antibiotics for more than 1 month (3). 
Aggressive antibiotic treatment, early immobilization, 
close observance of inflammatory markers and clinical 
condition constitute the basis for the first conservative 
treatment of discitis. Furthermore, all the attempts 

must focus on the determination of causative pathogen 
before initiating any treatment in case the patient is 
hemodynamically and neurologically stable (25). Surgical 
treatment should be considered in cases of neurological 
deterioration, wide vertebral destruction with instability 
and big epidural abscess (6,26). Debridement should be the 
main purpose; however, decompression and fusion are also 
required if neural compression or spinal cord instability are 
present (16). Instrumentation and combined debridement 
for stabilization are associated with faster postoperative 
mobilization, decreased postoperative morbidity and 
decreased risk for pseudoarthrosis and kyphosis (28). 

CONCLUSION
Spinal infections are highly morbid, prevalent and 
destructive infections. Early diagnosis and treatment 
are necessary in order to preserve spinal stability and 
neurological function. Spinal infections are generally 
medically treated with antibiotics. However, debridement 
and intervertebral fusion are generally practiced in order 
to support healing, restrict neurological deterioration 
and ensure spinal stability in case surgical intervention 
is indicated. 
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