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ABSTRACT

Objective: The incidence of spondylodiscitis following lumbar discectomy has been reported to range between 0.1% and 18.8% by various
authors. The most common pathogen is Staphylococcus aureus.

Methods: We collected retrospectively the medical records of 1154 patients who had the single-level or two-level disc herniation and were
operated for lumbar microdiscectomy between 2007 and 2015 in our hospital. Of them, 554 were female and 600 were male. A total of 1062
patients underwent single-level, 91-level two-level lumbar microdiscectomy. All of these patients were given prophylactic single-dose cefazoline
sodium during anesthesia in accordance with the recommendations of the surgical antimicrobial prophylaxis guidelines. Spondylodiscitis
developed in 12 patients (1.03%). The comorbidities in patients treated for spondylodiscitis, isolated pathogens, antibiotic susceptibility,
antibiotics used, and hospital stay were recorded.

Results: Of the 12 patients, 7 were female and 5 were male. The mean age was 45.75+14.16 years. Eleven patients underwent single-level, and
1 two-level lumbar microdiscectomy procedures. 5 patients underwent discectomy from L4-5 and 8 patients from L5-S1 levels. Staphylococcus
aureus was present in 3 patients (25%), Staphylococcus epidermidis in 4 (33%), Escherichia coli in 3 (25%), and 2 patients had no detected
pathogens. The mean duration of hospital stay was 29.45+3.98 days, and in patients without spondylodiscitis, it was 1.99+0.81 days, meaning
that there was a significant difference between these groups (p=0.0001).

Conclusion: Although most surgeons tend to maintain antibiotic prophylaxis postoperatively or during the hospitalization period, our study
found that a single dose prophylactic antibiotic administered during anesthesia induction did not increase the rate of spondylodiscitis, compared
to the results found in the medical literature.
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INTRODUCTION With respect to the development of spondylodiscitis, it is debat-
ed whether the disc level is due to intraoperative contamination,
adjacent organs, or hematogenous spread. The most common
pathogen is Staphylococcus aureus. The diagnosis of spondylo-
discitis is made by clinical laboratory and magnetic resonance

imaging (MRI).

Although iatrogenic spondylodiscitis seen after lumbar disc sur-
gery is very rare, its incidence has been reported to be between
0.1% and 3% by many different authors (1-15). Most studies on
this subject are based on a retrospective case series. It is diffi-
cult to determine the true incidence of spondylodiscitis. It can be

observed after iatrogenic spondylodiscitis, discography, chemo-
nucleosis, intradiscal procedures (e.g., percutaneous laser disc
decompression and nucleoplasty), and lumbar disc herniation
surgery. Although the rate of infection in conventional discec-
tomy is between 0.7% and 2.8%, there are authors who claim that
this rate is higher in microdiscectomy (16). In addition, lumbar
puncture, myelography, and chemical sympathectomy may cause
distance contamination and thus cause discitis.

In some studies, despite adequate treatment for postopera-
tive spondylodiscitis, the percentage of patients who could not
continue under the former working conditions was reported to
be 66.7% and 87.5% (9,11,17), but in a large series of patients
with 7493 operations and 90 spondylodiscitis, only 44.6% have
returned to their former occupations (18). Owing to this nega-
tive result of postoperative spondylodiscitis, prophylaxis is clearly
important. It has been found to be used for perioperative intra-
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venous antibiotics or for cleaning the disc area by irrigation with
antiseptic or antibiotic solution, but postoperative spondylodis-
citis has been significantly reduced (10,13). The aim of the pres-
ent study was to describe 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

The medical records of 1154 patients who were operated for
single-level or two-level lumbar disc hernia between 2007 and
2015 in our hospital were retrospectively examined. The study

included 554 female and 600 male patients. Discectomy was
performed in 1062 patients with single-level lumbar microsur-
gery and 91 patients with two-level lumbar microsurgery (Table

croscope undergoing hemiparsiel laminectomy, foraminotomy,
and flavectomy. Hemostasis at the operation site was carefully
looked out for cartilage end plates were not damaged, and
disc distance was not curated, but disc distances were irrigated
with gentamicin serum at the end of the operation. All patients
were administered a single dose of 1 g intramuscular cefazolin
sodium antibiotic prophylaxis during anesthesia induction ac-
cording to the recommendations of the surgical antibiotic pro-
phylaxis guidelines. Spondylodiscitis developed in 12 (1.03%
patients during the 8-year follow-up period. Comorbidities,
isolated pathogens, antibiotic susceptibility, antibiotics used,
and duration of hospitalization were noted in a patient who
developed spondylodiscitis.

)

The study was carried out in accordance with the criteria of the
Declaration of Helsinki.

Diagnosis of Spondylodiscitis in the Postoperative Period
All patients were recorded by subtracting erythrocyte sedimen-
tation rate (ESR) and complete blood count from preoperative

with increased low back pain and/or leg pain in the postopera-
tive period. In the control MRI of patients with ESR, an increase in
white blood cell count and C-reactive protein (CRP); the observa-
tion of hypointensity of the spine adjacent to the operated disc
on T1-weighted examinations, hyperintensity in T2-weighted
sections, and contrast retention on both end plates in contrast-
ed sections; and a decrease of the disc height, when supported
with clinical complaints, as well as laboratory findings, lead to the
diagnosis of spondylodiscitis, and these patients were hospital-
ized. After admission of these patients, biopsy was performed
from the disc distance percutaneously, tissue cultures were stud-
ied, and pathogens were tried to be detected. Antibiotic that
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Figure 1. a, b. Image of L5-S1 level of discitis on T1W sagittal MRI (a) and image of L5-S1 level of discitis on T1W sagittal MRI with

contrast (b)

was sensitive to the patients with pathogen and antibiogram was
given as a result of infectious diseases consultation.

RESULTS

Spondylodiscitis developed in 12 (1.03%) out of 1154 patients who
were operated in our hospital for lumbar disc hernia and who un-
derwent antibiotic prophylaxis only during anesthesia induction.
The average length of hospitalization of all patients 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 average
age of these patients was 45.75+14.16 years. Of these patients, 11
underwent single-level lumbar microdiscectomy, whereas 1 under-
went two-level lumbar microdiscectomy. Five patients underwent
microdiscectomy at L4-5, and eight patients underwent microdis-
cectomy at L5-S1. These patients were diagnosed with spondy-
lodiscitis at an average of 8.75+4.18 weeks after discharge. Three
(25%) of these patients had S. aureus, 4 (33%) had Staphylococcus
epidermidis, 3 (25%) had Escherichia coli, and 2 patients had no
growth (Table 2). The patients were treated by the infection clinic,
and patients whose ESR and CRP returned to normal under an-
tibiotic treatment were discharged. The average hospital stay of
these patients was 29.45+3.98 days, and the average hospital stay
of patients without spondylodiscitis was 1.99+0.81 days, and the
two groups were significantly different (p=0.0001).

Methicillin resistance was not detected in any of the S. aureus
grown in the tissue culture of three patients when the antibiotic
susceptibility of the bacteria obtained from the cultures was ex-

amined. In this case, it is sensitive to cefazolin given for prophy-
laxis. Methicillin resistance was observed in one of the S. epider-
midis strains that were grown in four patients.

DISCUSSION

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

During diagnosis, MRl is an important and valuable tool in ad-
dition to the positivities of clinical and laboratory methods. In
MR, it is represented as decreased bone signal on T1-weight-
ed MR images, increased bone signal on T2-weighted MR im-
ages, and gadolinium involvement in the end plates adjacent
to the disc, disc field infection with a sensitivity between 93%
and 96% and a specificity between 92% and 97% (17, 23). De-
creased height of disc distance and erosive appearances in the
adjacent cortical bone may be seen in advanced cases (18, 19).
Although these show the value of the radiological study once
again, these findings were found in all patients with spondylo-
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discitis. Prior to the use of MRI, technetium 99m diphospho-
nate and gallium 67 citrate bone scintigraphy screening were
considered to be a reliable test for the early detection of disc
area infections. However, today, the clinic, together with in-
creased ESR and CRP values and lumbar MRI, is sufficient for
diagnosis in most patients (18, 24, 25). In addition to MRI, com-
puted tomography may show narrowing of the disc area and
erosion of the adjacent cortical bone (18, 19).

Before the routine use of MRI, large series regarding spondylo-
discitis have been published (2, 9, 12, 26). The incidence of disc
area infection reported in these series is likely to be very low,
since the sensitivity of radiography and tomography is lower
than that of MRI, particularly in the detection of postoperative
spondylodiscitis during the first 6 weeks after surgery (23). Most
studies did not provide any information about follow-up exami-
nations for some time (7, 17, 18). In our study, the incidence of
postoperative spondylodiscitis with single dose antibiotic pro-
phylaxis was 1.03%.

Some authors argue that percutaneous disc biopsy is effective
in the diagnosis (14, 19, 24, 27). Tissue culture with biopsy ob-
tained from the disc distance is very valuable in eradicating the
pathogen causing spondylodiscitis. Although biopsy can eas-
ily be taken under tomography or fluoroscopy, the reported
complication rates are low, but there is also a high false nega-
tive rate (28-30). In our study, discal biopsies were performed
to all patients hospitalized with a diagnosis of spondylodiscitis,
pathogens were detected, and appropriate antibiotic treatment
was initiated.

Postoperative spondylodiscitis is an infection of disc distance
caused by skin flora contamination. It is frequently caused by S.
aureus and S. epidermidis (19, 24, 31). Fraser et al. (32) suggested
that "aseptic” spondylodiscitis also begins with contamination
of the disc area with pathogens that may infect. In these cases,
the infectious process is usually self-limiting and does not lead
to severe clinical symptoms, positive cultures, positive discal bi-
opsies, and elevation of ESR and CRP values (24, 30). According
to the literature, the incidence of postoperative spondylodiscitis
increases 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 macrosurgical approaches (2, 3, 9, 16, 21, 34).
The rate of infection in patients undergoing microsurgical tech-
niques ranged from 0% to 2.5% (5, 6, 16, 35). The effect of the
use of a microscope on the incidence in lumbar surgery is also
a matter of debate. Kho et al. (35) reported that the infection
rate increases from 0% to 2.5% after using a microscope, whereas
Dauch et al. (16) observed that the infection rate decreases from
2.8% to 0.4%.

There are limited studies about the effects of lumbar discecto-
my, spinal infections as a result of postoperative spondylodisci-
tis, and prophylactic intravenous antibiotic use. In some series,
postoperative spondylodiscitis rate has been reported in 0%-
0.5% with the use of gentamicin and first or second generation
cephalosporins (3, 10). Horwitz and Curtin (36) focused only on
wound site infections and reported a significant reduction in

infection rates after lumbar disc surgery in patients using anti-
biotics. A single dose of cefazolin sodium antibiotic is recom-
mended in spinal surgery cases with or without instrumentation
as specified in the surgical guidelines for spinal infection pro-
phylaxis (37). However, most surgeons tend to give antibiotics
used in the postoperative period. Antibiotics used postopera-
tively may increase the antibiotic resistance of contaminated
disc distance bacteria. In addition to antibiotic resistance as a
result of irrational use of antibiotics, undesirable consequenc-
es, such as cost, side effects, and drug-drug interaction, can
occur. The incidence of spondylodiscitis in 1% of our operated
patients is among the values reported in the literature. There-
fore, irrigation of the intervertebral disc distance with genta-
micin serum, together with single dose prophylactic antibiotic
given to the patients, did not result from insufficient antibiotic
with respect to spectrum and duration. In our study, methicil-
lin resistance was observed only in one patient with respect to
antibiotic resistance in single dose antibiotic use. Rational use
of antibiotics and antibiotic resistance are effective in the dura-
tion of treatment of spondylodiscitis.

Washing the disc distance with antibiotic serum is a common
practice among surgeons. However, there are few reports on the
incidence of infectious complications after lumbar discectomy
(38). The incidence of disc area infection has been reported to be
0.2%-1.2% in cases where the cleaned cavity after discectomy is
irrigated with bacitracin and/or neomycin (13). The incidence of
postoperative spondylodiscitis has been reported to be between
0% and 0.5% when gentamicin and first or second generation
cephalosporins are used (3, 10, 26). In our study, gentamicin was
used in irrigation fluid. Gentamicin and cephalosporin suscepti-
bility were observed in 11 (91.6%) patients when the susceptibil-
ity of organisms responsible for spondylodiscitis was examined.
Gentamicin includes Gram-positive and Gram-negative bacteria,
but may explain its effectiveness in preventing disc space infec-
tion.

In a study related to the topical applications of gentamicin,
72 patients with osteomyelitis after orthopedic surgery were
placed on a collagenous sponge containing gentamicin in
the infected area, and gentamicin levels in the drainage flu-
id were measured (31). The first 48 patients had bactericidal
gentamicin levels in the drainage fluid. It is possible to reach
high antibiotic levels at the site of surgery 72 h after surgery. In
our study, based on these findings, disc area infection was ap-
proximately 1% by irrigating the disc distance with gentamicin
solution, and single dose antibiotic prophylaxis could reach
bactericidal gentamicin and cephalosporin levels in the first
postoperative days and be effective in preventing postopera-
tive spondylodiscitis.

Our study also has limitations. First, this is a retrospective study
based on patient file records. Second, patients who were diag-
nosed with clinically developed spondylodiscitis were examined,
and patients who were treated in subclinical or other clinics were
not known. Although the patient population is not sufficient with
respect to antibiotic resistance, objective results can be obtained
by prospective studies.



CONCLUSION

Although most surgeons have a tendency to maintain antibiotic
prophylaxis in the postoperative period or during the hospitaliza-
tion period, our study shows that a single dose prophylactic anti-
biotic performed during anesthesia induction does not increase
the rate of spondylodiscitis compared with the medical literature.
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