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Objective: Although spondylodiscitis seen after lumbar discectomy is very rare, its incidence has been reported to be around 0.1-18.8% by many 
different authors. The most common pathogen is Staphylococcus aureus.

Methods: Medical records of 1,154 patients who were operated in our hospital between 2007 and 2015 due to a single or two-level lumbar disc 
hernia were retrospectively extracted. Of these patients, 554 were female and 600 were male. Discectomy operation was performed in 1,062 of these 
patients with single-level and 91 with two-level lumbar microdiscectomy. All of these patients were given a prophylactic single dose of cefazolin 
sodium in accordance with the recommendations of the surgical antimicrobial prophylaxis guidelines during anesthesia. Spondylodiscitis developed 
in 12 patients (1.03%). Comorbidities in patients who developed spondylodiscitis, isolated pathogens, antibiotic susceptibility, antibiotics used, and 
hospital stay were noted.

Results: Of the 12 patients, 7 were female and 5 were male. Mean age was 45.75±14.16 years. Eleven of these patients underwent single level, one 
had 2 levels of lumbar microdiscectomy. Five patients underwent discectomy at L4-5 and 8 patients at L5-S1 levels. Three of these patients had  
S. aureus (25%), 4 had Staphylococcus epidermidis (33%) and 3 had Escherichia coli (25%) and 2 patients had no reproduction. The mean hospital 
stay was 29.45±3.98, and in patients without spondylodiscitöis it was 1.99±0.81, the two groups were significantly different from each other 
(p=0.0001).

Conclusion: Although most surgeons have a tendency to maintain antibiotic prophylaxis postoperatively or during hospitalization period, our 
study found that a single dose prophylactic antibiotic administered during anesthesia induction did not increase rate of spondylodiscitis by medical 
literature.
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ABSTRACT

 INTRODUCTION
Although iatrogenic spondylodiscitis seen after lumbar disc 
surgery is very rare, its incidence has been reported by many 
different authors to be between 0.1-3% (1-15). Most articles on this 
topic are based on a retrospective case series. It is quite difficult 

to determine the true incidence of spondylodiscitis. Iatrogenic 
spondylodiscitis can be seen after discography, chemonucleosis, 
intradiscal operations (percutaneous laser disc decompression, 
nucleoplasty etc.), and lumbar disc hernia surgery. Although 
the infection rate in conventional discectomy is between 0.7% 
and 2.8%, there are authors who claim that this rate is higher in 
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microdiscectomy (16). In addition, lumbar puncture, myelography 
and chemical sympathectomy can lead to distance contamination, 
causing discitis.

In terms of the development of spondylodiscitis, it is a matter 
of debate about whether the disc level is intra-operative 
contamination, from neighboring organs or hematogenous 
spread. The most common pathogen is Staphylococcus aureus. 
Diagnosis of spondylodiscitis is made by clinical laboratory and 
magnetic resonance imaging (MRI).

In some studies, despite adequate treatment for postoperative 
spondylodiscitis, the percentage of patients who could not 
continue under older study conditions was reported to be 66.7% 
and 87.5% (9,11,17), but only 44.6% of patients in a wide series 
of 7,493 surgeries and 90 spondylodiscitis has returned to their 
old professions (18). Prophylaxis is clearly important because of 
this negative result of postoperative spondylodiscitis. It is seen 
that perioperative intravenous antibiotics or irrigation with the 
antiseptic or antibiotic solution of the disc area are with irrigation 
is used, but postoperative spondylodiscitis has been significantly 
reduced (10,13). 

The aim of this study is to define the incidence of spondylodiscitis 
in patients who underwent single-dose antibiotic prophylaxis 
under anesthesia induction and did not use prophylactic 
antibiotics in the postoperative period.

METHODS
Patient population and surgical technique: Medical records of 
1,154 patients who were operated in our hospital between 2007 
and 2015 due to a single or two-level lumbar disc hernia were 
retrospectively extracted. Patient consents were obtained. Five 
hundred fifty-four of these patients were female and 600 were male. 
Discectomy operation was performed in 1,062 of these patients 
with single level and 91 with two-level lumbar microsurgery. 
All patients were operated in prone position under general 
anesthesia in the operation room, and operated after sterile cover 
procedures. All patients underwent hemecircular laminectomy 
and foraminatomy and flavectomy to perform discectomy under 
the microscope. Attention was paid to hemostasis at the operation 
site and cartilage plates were not damaged, disc distance was not 
cured, but disc distances were irrigated with gentamicin serum 
at the end of the operation. All patients underwent a single dose 
of 1 g intramuscular cefazolin sodium antibiotic prophylaxis in 
accordance with the recommendations of the surgical antibiotic 
prophylaxis guidelines during anesthesia induction. During the 
8-year follow-up period, 12 (1.03%) of the patients developed 
spondylodiscitis. Comorbidities, isolated pathogens, antibiotic 
susceptibilities, antibiotics used, and length of hospital stay were 
noted in the patients with spondylodiscitis.

Diagnosis of spondylodiscitis in the postoperative period: All 
patients were recorded by subtracting erythrocyte sedimentation 
rate (ESH) and complete blood count from the examinations 
performed before the operation. The first controls of the patients 

after discharge were made on the 15th day. MRI was performed 
on patients who had increasing back pain and/or leg pain in the 
postoperative period and applied to us again.

In cases such as ESH, white blood cell height at full blood 
count, hypointansity in the vertebrae adjacent to the disc 
operated on T1-weighted MRIs for control purposes in patients 
with high C-reactive protein (CRP) value, T2-weighted sections 
hyperintensity and contrast involvement in both end plates in 
contrast sections reduction of disc height; patients with clinical 
complaints and supporting laboratory findings was diagnosed 
with spondylodiscitis and hospitalized. After their hospitalization, 
tissue cultures were studied by taking a percutaneous biopsy from 
the disc distance and the pathogen was tried to be detected. 
Antibiotic infectious diseases, which are sensitive to patients with 
pathogen and antibiogram detected, were given as a result of 
consultation.

RESULTS
In our hospital, spondylodiscitis developed in 12 (1.03%) of 
1,154 patients who had been operated for lumbar disc hernia 
and who underwent antibiotic prophylaxis during anesthesia 
induction only. The mean length of hospital stay at the time of 
operation was 1.99±0.81 days. Of the 12 patients diagnosed 
with spondylodiscitis, 7 were female and 5 were male. The mean 
age of these patients was 45.75±14.16 years. Eleven of these 
patients underwent a single level, 1 undervent two-level lumbar 
microdiscectomy. Five patients underwent microdiscectomy 
from L4-5 and 8 patients from L5-S1 levels. These patients 
were admitted to our outpatient clinic an average of 8.75±4.18 
weeks after discharge, and a diagnosis of spondylodiscitis 
was made. Three of these patients had S. aureus (25%), 4 had 
Staphylococcus epidermidis (33%) and 3 had Escherichia coli 
(25%) and 2 patients had no reproduction. The patients were 
treated by the infection clinic, and the patients whose ESH 
and CRP values returned to normal under antibiotic treatment 
were discharged. The average hospital stay of these patients 
was 29.45±3.98 days, and in patients without spondylodiscitis 
1.99±0.81 days, where the two groups were significantly 
different from each other (p=0.0001).

When the antibiotic susceptibilities of the bacteria obtained from 
cultures were examined, methicillin resistance was not detected 
in any of S. aureus, which reproduced in the tissue culture 
of 3 patients. In this case, it is sensitive to cefazoline given for 
prophylaxis. Methicillin resistance was observed in one of the  
S. epidermidis strains grown in 4 patients.

DISCUSSION
Postoperative spondylodiscitis is an unexpected condition with 
a rate of 0.1-3% that develops within 10 weeks after lumbar 
discectomy (10,19,20). Apart from lumbar disc surgery, as it can 
be seen in percutaneous procedures performed on the disc, 
discography, chemonucleosis, and ozone therapy, it is a severe 
complication due to its clinical course. Spinal instrumentation 
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surgery in addition to lumbar microdiscectomy is one of the 
factors that increase the risk of infection. In spinal surgeries, the 
incidence of spondylodiscitis is up to 35% in some studies (21,22).

In addition to the clinical and laboratory methods, MRI is an 
important and valuable tool for diagnosis. In MRI, it shows 
decreased bone signal on T1-weighted MRI, increased bone signal 
on T2-weighted MRI, and gadolinium involvement in end plates 
adjacent to the disc, disc area infection with a sensitivity of 93% to 
96% and a specificity between 92% and 97% (17,23). In advanced 
cases, the decrease in the height of the disc distance and erosive 
appearances in the adjacent cortical bone can also be seen 
(18,19). Although these views show the value of the radiological 
study once again, these findings have been shown in all patients 
who developed spondylodiscitis in our study. Prior to the use of 
MRI, technetium 99m diphosphonate and gallium 67 citrate bone 
scintigraphy screening was considered as a reliable test to ensure 
early detection of disc space infections (8). However, today in 
most patients, lumbar MRI is sufficient to diagnose together with 
increased ESH and CRP values with clinical (18,24,25). Apart from 
MRI imaging, computed tomography may show narrowing of the 
disk space and erosion of the adjacent cortical bone (18,19).

Large series of spondylodiscitis have been published before 
the routine use of MRI (2,9,12,26). The incidence of disc space 
infection reported in these series is likely to be very low, because 
the sensitivity of radiography and tomography is lower than that of 
MRI, especially for the detection of postoperative spondylodiscitis 
during the first 6 weeks after surgery (23). In most studies, no 
information about duration was given for follow-up examinations 
(7,17,18). In our study, postoperative spondylodiscitis incidence 
was 1.03% with single dose antibiotic prophylaxis.

Some authors argue that percutaneous disc biopsy is effective 
in making a diagnosis (14,19,24,27). Tissue culture with a biopsy 
taken from the disc distance is very valuable in eradicating the 
pathogen causing spondylodiscitis. Although biopsy can be easily 
taken under tomography or under fluoroscopy, the reported 
complication rates are low, but there is also a high false negative 
rate (28-30). In our study, all patients who were hospitalized with 

the diagnosis of spondylodiscitis were performed discal biopsies 
and pathogen was detected and appropriate antibiotic treatment 
was initiated.

Postoperative spondylodiscitis is an infection of disc distance 
caused by skin flora contamination. Often causes are S. aureus 
and S. epidermidis (19,24,31) Fraser et al. (32) have suggested 
that “aseptic” spondylodiscitis likewise begins with the 
contamination of the disc space with potentially infectious 
pathogens. In these cases, the infectious process is usually 
self-limiting and does not lead to severe clinical symptoms, 
positive cultures, positive discal biopsies and increase in ESH 
and CRP (24,30). According to the literature, the incidence of 
postoperative spondylodiscitis is up to 3.0% in patients who 
do not receive antibiotic prophylaxis (2-4,9,11,33). Infection 
rates from 0% to 3.0% have been reported for macro-
surgical approaches (2,3,9,16,21,34). Infection rate in patients 
undergoing microsurgery techniques ranged from 0% to 2.5% 
(5,6,16,35). The effect of microscope use on incidence in lumbar 
surgeries is also a matter of debate. While Kho and Steudel (35) 
reported that the infection rate increased from 0% to 2.5% after 
using the microscope, Dauch (16) observed that the infection 
rate decreased from 2.8% to 0.4%.

There are a limited number of articles on lumbar discectomy, 
postoperative spondylodiscitis as a result of spinal infections and 
the effects of prophylactic intravenous antibiotic use. In some 
series, with the use of gentamicin, first or second generation 
cephalosporins, the rate of postoperative spondylodiscitis has 
been reported as 0-0.5% (3,10). Horwitz and Curtin (36) focused 
only on wound infections and reported a significant reduction 
in infection rates after lumbar disc surgery in patients using 
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Table 2. Summary of patients who developed spondylodiscitis

Patient 
ID

Gender Age Level Pathogen
Week of 
application

1 Female 65 L5-S1
Staphylococcus 
aureus 10

2 Male 40 L5-S1
Staphylococcus 
epidermidis 6

3 Female 39
L4-5, 
L5-S1

Staphylococcus 
epidermidis 6

4 Female 23 L5-S1 Escherichia Coli 4

5 Male 61 L5-S1 No reproduction 4

6 Female 49 L5-S1
Staphylococcus 
aureus 10

7 Male 26 L4-5 Escherichia Coli 14

8 Female 41 L5-S1 Escherichia Coli 13

9 Female 38 L5-S1
Staphylococcus 
aureus 2

10 Male 58 L5-S1 No reproduction 13

11 Female 44 L5-S1
Staphylococcus 
epidermidis 13

12 Female 65 L5-S1
Staphylococcus 
epidermidis 10

Table 1. Demographic factors (standard deviation)

Age (years, mean ± SD) 43.05±12.58

Gender (n, %)

Male 600 (52%)

Female 554 (48%)

Level (n, %)

L2-3 110 (8.8%)

L3-4 140 (11.2%)

L4-5 444 (35.6%)

L5-S1 505 (44.4%)

Multilevel (n, %) 91

Hospitalization duration (days, mean ± SD) 1.99±0.81

SD: Standard deviation



J Acad Res Med 2020;10(2):106-10

109

antibiotics. For spinal infection prophylaxis, a single dose of 
cefazolin sodium antibiotic is recommended for spinal surgery 
cases with or without instrumentation specified in the surgical 
guidelines (37). However, most surgeons tend to have patients 
use antibiotics in also postoperative period. The antibiotics 
used postoperatively can increase the antibiotic resistance 
of bacteria within the contaminated disc space. As a result of 
irrational antibiotic use, it can cause undesirable consequences 
such as cost, adverse effects, drug-drug interaction as well as 
antibiotic resistance. The incidence of spondylodiscitis in 1% 
of the patients we operated is within the values reported in 
the literature. Therefore, it was thought that the irrigation of 
the intervertebral disc distance in addition to a single dose of 
prophylactic antibiotics given to the patients was not caused 
by the insufficiency of the antibiotic given in terms of spectrum 
and duration. In our study, methicillin resistance was observed 
in only one patient in terms of antibiotic resistance when using 
single-dose antibiotics. Rational antibiotic use and antibiotic 
resistance are effective on the duration of spondylodiscitis 
treatment.

Washing the disc distance with antibiotic serums is a common 
practice among surgeons. However, there are few publications 
on this topic regarding the incidence of infectious complications 
after lumbar discectomy (38). In cases where the disc space 
cleaned after discectomy was irrigated with bacitracin and/or 
neomycin, the incidence of disc space infection was reported 
as between 0.2 and 1.2% (13). In cases where gentamicin, first 
or second generation cephalosporins are used, the incidence of 
postoperative spondylodiscitis has been reported between 0% 
and 0.5% (3,10,26). Gentamicin was used in irrigation fluid in our 
study. When we look at the sensitivities of organisms responsible 
for spondylodiscitis, 11 (91.6%) patients had sensitivity to 
gentamicin and cephalosporin. Gentamycin covers gram-positive 
and gram-negative bacteria, but can explain its effectiveness in 
preventing disc space infection.

In a study related to the topical applications of gentamycin, 
72 patients who had osteomyelitis after orthopedic surgery, a 
collagenous sponge containing gentamicin was placed in the 

infected area and gentamicin levels in the drainage fluid were 
measured (31). Bactericidal gentamicin levels were found in the 
drainage fluid in the first 48 patients. It is possible to reach high 
antibiotic levels at the surgery area 72 hours after the operation. 
Based on these findings, in our study, the fact that the disc 
space infection is around 1% by irrigating the disc distance with 
a gentamicin solution may ensure that single dose antibiotic 
prophylaxis reaches bactericidal gentamicin and cephalosporin 
levels in the first postoperative days and is effective in preventing 
postoperative spondylodiscitis.

Study Limitations

There are also limitations of our study. By its nature, it is a 
retrospective study based on patient file records. In our study, 
patients diagnosed with clinically advanced spondylodiscitis were 
examined, and those who were treated in subclinics or other 
clinics are not known. Although the patient population is not 
sufficient in terms of antibiotic resistance, objective results can be 
obtained by prospective studies.

CONCLUSION
Although most surgeons have a tendency to maintain antibiotic 
prophylaxis in the postoperative or in hospitalization period, our 
study shows that single dose prophylactic antibiotics performed 
only during anesthesia induction does not increase the rate of 
spondylodiscitis according to the medical literature.
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