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ABSTRACT

Objective: Development of discitis after lumbar
discectomy is one of the most important
complications of disc surgery. This retrospective
study investigated the influence of potential
contributing factors in 9 cases of postoperative
discitis occurring in 2901 patients who underwent
macrodiscectomy.

Methods: The specific factors considered were
age, sex, history of diabetes mellitus, level of the
herniated disc, number of levels operated,
occurrence of dural tear and cerebrospinal fluid
fistula during surgery, postoperative superficial
wound infection, and antibiotic regime.
Concerning the latter, Group 1 (n=471) received
triple-drug multi-dose antibiotic prophylaxis, and
Group 2 (n=2430) received single-drug single-
dose antibiotic prophylaxis.

Results: The overall incidence of postoperative
discitis in the series was 0.31%. Five of the
discitis patients were in Group 1 and four were
in Group 2, thus the group rates of
postoperative discitis were 1.06% and 0.16%,
respectively. The frequencies of discitis
according to level of disc herniation were 0.91%
for L3-L4, 0.36% for L4-L5, and 0.33% for 15-
SI. There was no correlation between
postoperative  discitis and  post-surgery
superficial wound infection.

Conclusion: The study showed that
administering a single prophylactic dose of one
antibiotic prior to surgery reduces the risk of
postoperative lumbar discitis and superficial
wound infection. Of the factors investigated,
antibiotic regimen was the only one that was
significantly associated with postoperative discitis.
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INTRODUCTION

Lumbar disc surgery is one of the most common
types of neurosurgery performed today (1,2).
This procedure was first described by Mixter and
Barr in 1934, and has since been performed
using a variety of open (macrodiscectomy,
microdiscectomy) and closed (chemonucleosis,
percutaneous discectomy, endoscopic
discectomy) techniques (2-7). Regardless of the
method used, infection in the intervertebral disc
space is a serious complication of disc
operations, and this occurs in 0.2% to 2% of
cases (3,4,8-16). Some of the identified risk
factors for postoperative infection include
advanced age, diabetes mellitus,
immunosuppression, obesity, systemic infection
in the perioperative period, and extended
hospitalization (17-23).
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The am of this retrospective study was to
investigate factors that may contribute to the
development of discitis after lumbar
macrodiscectomy. Antibiotic prophylaxis was one
of the factors studied, and two different protocols
were compared relative to discitis outcome and
superficial wound infection (SWI).

MATERIALS AND METHODS

This retrospective study reviewed the cases of
2901 patients who underwent surgery for virgin
lumbar disc herniation at our center between
June 1986 and December 2001. The exclusion
criteria were, previous operation for failed back
surgery syndrome, accompanying spinal
degenerative disease (e.g., lumbar spinal
stenosis and/or spondylolisthesis), and previous
spinal surgery involving instrumentation.

Preoperative Procedures: Prior to
macrodiscectomy, each patient ~ was
neuroradiologically evaluated and underwent
blood biochemistry analysis. For cases operated
on from June1986 through December 1990, the
radiological studies included plain radiography,
myelography and computerized tomography.
Patients operated from January 1991 through
December 2001 underwent magnetic resonance
imaging as well.

Perioperative  Procedures: The same
perioperative protocol was used in all cases. For
preparation, the surgery site was shaved and
cleansed twice with an antiseptic iodine solution.
Other procedures aimed at preventing infection
included draping of the operative site, use of
antibiotics (as detailed below), and irrigation of
the surgical field with physiologic serum at the
end of the operation.

Standard lumbar macrodiscectomy  was
performed in each case. The disc material was
removed, with careful attention paid to
maintaining hemostasis and avoiding damage to
the cartilaginous endplates. The skin was closed
with absorbable subcutaneous sutures. All
patients were mobilized the first day after the
operation. Only analgesics and muscle relaxants
were given postoperatively. The patients were
discharged on postoperative day 3.

80

Antibiotics: Two different systemic antibiotic
regimens were used. The group operated on
before 1991 (Group 1. n=471) received a triple-
antibiotic combination of intravenous penicillin G
2.4 g, chloramphenicol 50 mg/kg and gentamycin
2 mg/kg for 2 days. In these cases, the first doses
were given in the operating room at the start of
surgery. The group operated on between 1991
and 2001 (Group 2; n=2430) received a single
intravenous dose of first-generation
cephalosporin (cefazolin 1 g) 30 minutes before

surgery.

Data Collected: The 2901 medical records were
reviewed, and the patients who developed
postoperative discitis were identified. For each of
the 2901 cases, we recorded age, sex, history of
diabetes mellitus, level of the herniated disc or
discs, number of levels operated, occurrence of
dural tear and cerebrospinal fluid fistula during
surgery, and occurrence of postoperative SWI.
The overall frequency of postoperative discitis
was calculated, and frequencies of discitis were
compared among the patients who were
categorized by age, sex, study group
(prophylactic antibiotic regimen), and spinal level
operated. We also investigated the overall
frequency of postoperative SWI, and the rates of
this complication in the two study groups.

Statistical Analysis: Pearson Chi-Square and
Fisher's exact test were used to analyze
differences between the incidence rates of
discitis and SWI in the two groups. P values
<0.05 were taken to indicate statistical
difference.

RESULTS

One thousand five hundred and seventy-three
(54.2%) of the 2901 patients were male and 1328
(45.8%) were female. The age range in the study
group was 14 to 75 years, and the mean age was
40.2 years. At the time of the operation, 91 of the
patients had well-controlled diabetes mellitus.
Nine individuals, none of whom was diabetic,
developed discitis after lumbar discectomy; thus
the incidence of postoperative discitis in our
series was 0.31% (Table I). Five of the nine
cases were in Group 1 (2-day course of triple-
antibiotic prophylaxis) and four were in Group 2
(single dose of one antibiotic) so the



corresponding group rates were 1.06% and
0.16%. The frequency of postoperative discitis in
Group 2 was significantly lower than that in
Group 1 (p<0.01) (Table II).

Five of the nine patients with postoperative
discitis were male, four were female, and the
mean age of the affected group was 46.5 years.
When the 2901 patients were categorized
according to sex and according to age group
above 50 vyears, there were no significant
differences with respect to frequency of discitis
(p>0.05 for all). Analysis of discitis frequency
relative to spinal level operated revealed 1 case
(0.91%) in 110 L3-4 discectomies, 5 cases
(0.36%) in 1392 L4-5 discectomies, and 3 cases
(0.33%) in 899 L5-S1 discectomies (Table 1).
None of the patients with upper lumbar disc
herniation developed postoperative discitis. All
nine of the patients with this complication had
undergone single-level discectomy.

Discitis after lumbar macrodiscectomy

None of the patients with discitis had problems
with dural tearing or cerebrospinal fluid fistula
formation during the surgery.

There were 26 (0.9%) postoperative superficial
wound infections (SWI) in the 2901 cases. Only
one of these 26 patients developed discitis.
When the SWI cases were categorized according
to prophylactic antibiotic regimen, there were 18
in Group 1 and 8 in Group 2. The rate of
postoperative SWI in Group 2 (0.33%) was
significantly lower than that in Group 1 (3.82%)
(p<0.001) (Table Ill). There was no correlation
between postoperative discitis and post-surgery
SWL.

The initial symptoms in all the cases of
postoperative discitis were low-back pain and
muscle spasm, and the mean duration of
symptoms was 14 days (range, 5-22 days). For
management, all patients were immobilized and
treated with antibiotics.

Table I: The occurrence of postoperative discitis in Groups 1 and 2 listed according to level of infection.

Group 1 Discitis Cases
L1-2 H\P
12-3 H\P
L34 H\P
L4-5 H\P
L5-S1 H\P
Two levels

Three levels

2
4
3
197
12
115

an 5 (1.06%)

H\P: herniation of nucleus pulposus

Table 1I: Statistical comparison of the rates of postoperative
discitis in Groups 1 and 2.

Discitis
+ - Total
Group 1 n 5 466 471
% 11% 98.9% 100%
2 n 4 2426 2430
% 0.2% 99.8% 100%
Total n 9 2892 201
% 03% 99.7% 100%
Value df  Asymp.Sig. Exact.Sig.
(2-sided)  (2-sided)
Pearson Chi-Square 10263 1 0.001
Fisher's Exact Test 0.008

Goup2  Discitis Cases Total Total discitis
n 13
24 - 28
7 - 110
1195 1392
787 1 899 3
331 446
5 - 13
2430 4 (0.16%) 201 9(0.31%)
Table Ill: Statistical comparison of the rates of superficial
wound infection in Groups 1 and 2.
Wound infection
+ - Total
Goup 1 n 18 453 47
% 38% 9%6.2% 100%
2 n 12 2418 2430
% 05% N5% 100%
Total n 0 2871 201
% 1% 99.0% 100%
Vdue o  AsympSg Bxact.Sg
(2-sided) (2-sided)
Pearson Chi-Square 42692 1 0.00(p<0.001)
Hsner's BExact Test 0.00(p<0.001)
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DISCUSSION

Studies have identified advanced age, chronic
malnutrition,  obesity, diabetes mellitus,
immunosuppression, steroid therapy, infection at
remote sites, and prolonged preoperative
hospitalization as the main risk factors for
postoperative  spinal infection (17,19-23).
However, to date there has been no investigation
of the factors that contribute to discitis after
surgical treatment of lumbar disc herniation. In
this retrospective study, we examined the cases
of 2901 patients who underwent
macrodiscectomy in a 15-year period. The
surgical procedures were identical in all cases,
but two different antibiotic prophylaxis regimens
were used during this time.

As noted above, diabetes is a pre-existing
condition that may predispose to infection.
Simpson et al. compared outcomes after disc
surgery in a diabetic patient population and a
non-diabetic group (22). They reported infection
in 10% of the diabetic patients and zero
infectious complications in the non-diabetics.
Recent studies have indicated that comorbid
conditions associated with diabetes, such as
cardiovascular problems, hypertension, and
renal disease, are actually more serious risk
factors for infection than isolated, well-controlled
diabetes (19). Our large macrodiscectomy series
included 91 (3.1%) diabetic patients, but none of
these individuals developed discitis post-

surgery.

The reported incidence of spondylodiscitis after
lumbar discectomy ranges from 0.2% to 2%
(3,4,8-16). According to the literature, the
incidence of postoperative discitis in discectomy
patients who do not receive antibiotic prophylaxis
is as high as 3% (5,13,24-26). Numerous studies
have shown that antibiotic prophylaxis effectively
decreases the risk of infection after discectomy
(8,9,12,27). Horwitz reviewed more than 500
lumbar disc operations and found that the overall
infection rate fell from 9.3% to 1% after
prophylactic antibiotics were added to the
surgery protocol (28). In our series, we observed
a 1.06% incidence of postoperative discitis in the
patients who received 2 days of triple-antibiotic
treatment, whereas the rate in patients who
received single-dose single-antibiotic prophylaxis
was only 0.16%. Statistical analysis showed that
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the single-dose single-agent (cefazolin)
prophylaxis was significantly more effective at
preventing lumbar discitis after macrodiscectomy
than our multi-drug (penicillin G,
chloramphenicol, gentamycin) regimen.

In addition to the use of prophylactic drugs in
disc surgery, the timing of antibiotic
administration is another important issue. The
antimicrobial agent must be present at sufficient
tissue concentration in order to be effective
against anticipated pathogens (9). Work by
Curries et al. showed that it takes a minimum of
2 hours for intravenously administered
antibiotics to reach effective levels within the
intervertebral disc (29). Animal studies and
investigations in humans have confirmed that
the intradiscal antibiotic level is only sufficient
when the serum drug therapeutic level is
adequate (27,29-33). It is also known that the
antibiotic level measured in a disc is directly
linked to the time elapsed since the drug was
administered. Research has demonstrated that
intradiscal antibiotic levels are highest 30
minutes after intravenous injection, so it is
recommended that these agents be
administered shortly before the disc space is
surgically traumatized (31). From 1991 through
2001, we routinely administered one dose of
intravenous antibiotic 30 minutes before the first
incision was made in lumbar macrodiscectomy
procedures. Our results show that this single-
dose single-drug protocol is more effective
against postoperative disc and SWIs than a
triple-drug regimen in these cases.

In contrast, we found that other factors, such as
age, sex, level of disc herniation, number of
levels operated, and occurrence of dural tear and
cerebrospinal fluid fistula during surgery were not
correlated with postoperative lumbar discitis in
this series.

The choice of prophylactic antibiotic for lumbar
disc surgery is controversial. Optimal tissue
penetration is important when attempting to
prevent infection. First-generation
cephalosporins are very effective against
Staphylococcus spp., Which are the bacteria
most commonly isolated from lumbar spine
wound infections (26). Rhoten et al
demonstrated adequate penetration of the
human cervical disc with cefazolin, but proposed



a single 2-g intravenous dose of this drug prior to
disc surgery (34). From January 1991 through
2001, we administered a single intravenous dose
of first-generation cephalosporin (cefazolin 1 g)
to each patient 30 minutes prior to
macrodiscectomy. As detailed above, the
incidence of postoperative discitis in these 2430
cases was 0.16%.

The main cause of postoperative discitis and
postoperative SWI in macrodiscectomy cases is
known to be inoculation of the wound site during
surgery (1,28). In the past 20 years, many topical
irrigants have been used in attempt to reduce the
risk of infection (17,28,35,36). There is no
agreement on the efficacy of topical agents for
this purpose. Rosenstein et al. showed that,
compared with no treatment, irrigation with
bacitracin solution significantly decreased the
frequency of infection in contaminated canine
osseous tissue (37). In all 2901 cases in our
series, the surgery site was prepared by shaving
and performing two scrubs with antiseptic iodine.
Proper draping procedures were used, and the
surgical field was irrigated with physiologic serum
at the end of the operation.

Numerous surgical factors are known to
contribute to postoperative wound and disc
infection, including introduction of foreign
material, decreased tissue vascularity, and
contamination of the surgical field (35,38).
Obesity is also a risk factor for postoperative
infection due to the increased incidence of
hematoma formation in obese individuals.
Hematomas are excellent culture media for
bacteria. We did not investigate body weight as a
factor in our study, but in the 2901 cases in this
series, careful attention was paid to hemostasis,
no suction drainage was used, and minimal
tissue retraction was applied.

In conclusion, the overall incidence of
postoperative  discitis in our  lumbar
macrodiscectomy series was 0.31%. Of the
factors we investigated, antibiotic regimen was
the only one significantly associated with post-
surgical discitis. The results showed that
administering a single prophylactic dose of one
antibiotic (cefazolin) 30 minutes prior to this type
of surgery reduces the risk of postoperative
lumbar discitis and SWI in this patient group.

Discitis after lumbar macrodiscectomy
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