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Background: Administration of prophylactic antibiotics for disc surgery is accepted by most surgeons, but no universal protocol exists.
Objectives: To determine the safety and effectiveness of single dose preoperative antibiotics alone in preventing wound infections
following single level lumbar laminectomy with or without discectomy.

Patients and Methods: We reviewed 117 consecutive patients (68 males and 39 females) who underwent single-level lumbar laminectomy
and medial facetectomy for lumbar stenosis, with or without discectomy during a ten-month period. Two grams of intravenous cefazolin
was administered at the induction of general anesthesia. During the postoperative period, either in hospital or at home, additional
antibiotic prophylaxis was not administered. The wounds were inspected on the first day of surgery at the time of indwelling catheter
removal, 10-14 days after surgery for suture removal, and 4 to 6 weeks after discharge.

Results: Superficial wound redness was detected in 2 patients (1.7%), which improved with oral antibiotic, and 1 patient (0.85%) developed
discitis which improved with nonsurgical management. None of the patients needed surgical re-exploration for infection or other
complications.

Conclusions: The current retrospective study proved that our antibiotic prophylaxis protocol is safe and efficacious. Assuming that
a wound infection rate of about 2% is considered acceptable after a clean spinal operation, a 1.7% rate for superficial incisional wound
infections is promising. Also, as the incidence of discitis following discectomy has been reported to be between 0.75% and 3.0%, 0.85% rate

of discitis in our series seems acceptable.
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1. Background

Postoperative wound infection, also known as surgi-
cal site infection (SSI), is a troublesome complication of
lumbar spine surgeries and can be associated with seri-
ous morbidities, mortalities and increase resource utili-
zation (1). Postoperative wound infections are routinely
classified as either superficial or deep. Superficial infec-
tions involve the dermis and subcutaneous tissues, and
are usually recognized as the more common type (2).
The rate of postoperative infection in clean neurosurgi-
cal procedures is roughly low, with reported frequencies
being up to 1% to 2% (3, 4). Postoperative wound infection
in lumbar disc disease with or without stenosis is less fre-
quently seen compared to spinal tumors or thoraco-lum-
bar traumatic fractures (4). Even so, in the era without
prophylactic antibiotics in lumbar disc surgery, the infec-
tion rate was as high as 9% (5). Therefore, administration

of prophylactic antibiotics for disc surgery is accepted
by most surgeons, but no universal protocol exists. Cen-
ter for Disease Control and Prevention (CDC) guideline
recommends prophylaxis antibiotics only for the day of
surgery (6), while the American Society of Health-System
Pharmacists (ASHP) recommendation is a single-dose
preoperative antibiotic only (7). However, none of these
guidelines have been approved as the standard of care.

2. Objectives

In this series, we present the results of single dose pre-
operative antibiotic administration in 117 patients oper-
ated on for single level lumbar stenosis or disc extrusion.
This is to determine the safety and effectiveness of single
dose preoperative antibiotic alone in preventing wound
infections following single level lumbar laminectomy
with or without discectomy.

Implication for health policy makers/practice/research/medical education:

The current trend in lumbar disc surgery is discharge to home the day of surgery or on the first postoperative day. Prolonged prophylactic antibiotic administration
may increase hospital stay and side effects. Although some authors affirm that postoperative doses of antibiotics can be administered during the first 24 hours or
more, we agree with others who believe that additional doses have no benefit in reducing the incidence of wound infections. Even if the current study has the weak-
ness of a retrospective character, our single dose prophylaxis protocol proved to be safe and efficacious.
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3. Patients and Methods

In this retrospective study, we reviewed the results of
single dose prophylaxis protocol in 117 consecutive pa-
tients (68 males and 49 females) who underwent single-
level lumbar laminectomy and medial facetectomy for
lumbar stenosis, with or without discectomy, during a
ten-month period (between October 2012 and August
2013). Those who underwent multilevel decompression
and/or fusion surgery were not included in this study.
According to ASHP recommendation, the antimicrobial
prophylaxis protocol of a single dose administration of
a first generation cephalosporin (cefazolin) was used
in this series. Patients with Diabetes mellitus, morbid
obesity, prolonged steroid administration, cardiac valve
diseases, re-exploration, and history of allergy to beta-
lactams were excluded. Informed consent was obtained
before hospitalization. The protocol used in this study
was approved by the institutional medical research
and ethics committee. All surgical procedures were
performed by one neurosurgeon. The follow-up assess-
ments were performed by the same neurosurgeon and
an infectious disease specialist in separate settings.

Patients were instructed to take a shower with antimi-
crobial soap the night before surgery. Skin-shave was
performed just before surgery. The number of person-
nel present in the operating room was limited to one
anesthesiologist, one surgeon, one scrub nurse, and
one circular nurse. The entrance of additional staff was
forbidden. All procedures were performed in prone po-
sition, under general anesthesia. For all patients, 2 gr
intravenous cefazolin was administered at the induc-
tion of general anesthesia. Once in the operating room,
the patients had a ten-minute Betadine scrub followed
by Betadine paint. Double gloving for the scrub nurse
and surgeon was an inherent part of the protocol. The
wounds were generously irrigated with saline contain-
ing gentamicin at the end of the procedure, and closed
drainage systems were applied for all patients. A second
intraoperative dose of cefazolin was administered if
blood loss exceeded 1500 mL during the postoperative
period. Either in hospital or at home extra prophylactic
antibiotic was not administered. Indwelling catheters
were removed 24 hours after surgery even in cases of
dural tearing.

3.1. Follow-Up Protocol

The wounds were inspected on the first day of surgery
at the time of indwelling catheter removal, 10-14 days
after surgery for suture removal, and 4 to 6 weeks after
discharge. The patients were followed for fever, wound
redness and edema, purulent discharge from the wound,
wound dehiscence with serous discharge, and symptoms
of discitis including disabling low back pain in load bear-
ing positions.

3.2. Statistical Analysis

The current study was based on a retrospective analysis
of filed data, which included patient’s age and gender, di-
agnosis, operating time, signs and symptoms of wound
infections as mentioned above, and need of revision sur-
gery for postoperative infection.

4. Results

There were 68 males and 49 females, with age ranging
between 19 and 76 years (mean; 41.3 +/- 3.4). Laminectomy
and medial fasetectomy was performed in 36 patients for
single level stenosis, while 81 cases needed additional dis-
cectomy. The mean operation time was 59 minutes (41- 89
minutes). Indwelling catheters were removed on the first
day of surgery, and all patients were discharged on the
first or second day. However, one patient was re-admitted
3 weeks after surgery because of symptoms and signs of
discitis (0.85%). None of the patients needed surgical re-
exploration for infection or other complications.

Fever was detected in 7 cases (5.9%) in the first 24 hours
which resolved in all without any pharmacological inter-
vention. One female patient developed UTI and needed ex-
tra doses of antibiotic (oral ciprofloxacin, 500 mg bd, for
10 days). Superficial wound redness was detected in 2 pa-
tients (1.7%) at the time of suture removal which improved
by oral coloxacillin (500 mg qid, for 5 days). There was no
wound drainage or dehiscence for any of the patients.

One male patient developed disabling back pain and
severe intermittent buttock spasm 3 weeks after surgery.
There was no radicular pain or neurological deficit on
physical examination, and straight leg rising test was neg-
ative. No fever or leukocytosis was detected (WBC; 6300),
but ESR and CRP levels were considerably high. Magnetic
resonance imaging revealed enhancement in disc space
without epidural abscess or bone enhancement and de-
struction. Blood culture could not detect any organism.
The culture from disc space was not obtained due to its
invasive nature and the high rate of negative results in
such situations. The patient underwent empirical treat-
ment with bed rest, bracing, intravenous triple antibi-
otic therapy (meropenem, vancomycin, clindamycin) for
bacterial discitis, and dexamethasone for chemical disci-
tis. The symptoms improved within the first 24 hours of
treatment and CRP value started to decrease. This clini-
cal course was more in favor of chemical discitis, but the
6-week antibiotic protocol was completed, as there was no
way to completely differentiate chemical from bacterial
discitis. The patient recovered without any sequelae.

5. Discussion

It has been well documented that antibiotics given peri-
operatively reduce the rate of postoperative wound infec-
tions in lumbar disc surgery (8). Since the study by Horow-
itz and Curtin published in 1975, prophylactic antibiotics
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have been the standard of care for patients undergoing
lumbar disc surgery (9). Even if it is generally accepted
that prophylactic antibiotics are beneficial in clean spinal
surgery, diverse protocols are used in each institute and by
each surgeon. Indeed, the timing, duration, and choice of
perioperative antibiotics for lumbar disc surgery are still
matters of controversies. The problem of antibiotic pro-
phylaxis in spine surgery seems to be relevant in ethical,
medical, legal, and economic terms (4).

5.1. Antibiotic Choice

The “ideal” antibiotic for prophylaxis of wound infec-
tions in clean surgery should have a relatively low cost,
limited toxicity, long half-life in both serum and bone,
adequate penetration in subcutaneous and muscular tis-
sues and intervertebral disc, and should be sufficiently
broad to be effective but limited enough to avoid resis-
tance and superinfections (4). Gram-positive Staphy-
lococci are the most common causative pathogens for
postoperative infections (3). A first-generation cephalo-
sporin is the most widely accepted choice in spinal sur-
gery because it is active against staphylococcal species, is
relatively nontoxic and inexpensive, and it provides good
soft tissue and bone penetration (2). Also, first genera-
tion cephalosporin has been proved to be more cost-ben-
eficial compared with other wide-spectrum antibiotics
such as Ampicilin-sulbactam (10).

5.2.Timing

In most centers, preoperative antibiotics are adminis-
tered approximately thirty minutes before the actual sur-
gical starting time, preferably at the induction of general
anesthesia (4, 8). However, one clinical study confirmed
that in humans, antibiotics given in the 2 hours before
skin incision had the greatest effect on reducing surgical
wound infections (11).

5.3. Duration

Until the previous decade, most studies including the
study by Horowitz and Curtin, proposed continuation
of antibiotics in the postoperative period (6, 9). However
nowadays, individual protocols vary and range from a
single preoperative dose to multiple postoperative doses.

The American Society of Health-System Pharmacists
(ASHP) recommends only a single-dose of 1000-mg ce-
fazolin at the time of induction of anesthesia for preven-
tion of SSI (7). Some studies have shown that single-dose
prophylaxis is as effective as multidose prophylaxis; how-
ever, this is not universally accepted (2, 4, 8).

Kanayama and colleagues have shown that antimicro-
bial prophylaxis (AMP) protocol based on the CDC guide-
line did not increase the incidence of postoperative in-
fections in lumbar spine surgery. In this AMP protocol,
antibiotics were given only on the day of surgery (12).
Khan et al. in a retrospective analysis of 100 cases of lum-
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bar surgery found that a single preoperative shot of an-
tibiotic is equally effective for SSI prophylaxis compared
with multiple doses of antibiotics (13). The investigation
by Dobzyniak and colleagues did not demonstrate a sta-
tistically significant difference in the rate of infection be-
tween patients receiving preoperative antibiotics alone
(1.56%) versus those receiving preoperative followed by
postoperative antibiotics (1.20%)(8). In another retrospec-
tive study by Mastronardi et al, intraoperative protocol
consisting of a single administration of the compound
ampicillin-sulbactam at the induction of anesthesia,
with the adjunct of a 1- or 2-dose injection of teicoplanin
in instrumented and long procedures, proved to be safe
and efficacious (4). Even in patients who underwent spine
instrumentation for degenerative conditions, the results
of Hellbusch el al. study showed no significant difference
in infection rates between the preoperative only protocol
and the extended ten-day postoperative protocol (2).

In Iran, specially in private centers, patients often re-
ceive extra doses of postoperative prophylactic antibiot-
ics. One study revealed that in private hospitals in Shiraz,
Iran, the overall compliance with ASHP guidelines was
10.13% and about 90% of patients received inappropriate
surgical prophylaxis (14). In another study in Shiraz, the
results showed that the direct cost of current surgical an-
tibiotic prophylaxis was approximately 14 folds greater
than the cost of a suggested regimen by guideline (3).

5.4. Detrimental Effects of Prolonged Postoperative
Antibiotics

Most patients who were operated on for lumbar disc
disease were stable for discharge either later that day or
on the first postoperative day (8). Patients who undergo
clean surgical procedures are most likely to be harmed by
unjustified use of antibiotics. In most studies mentioned
above, the addition of postoperative antibiotics dose did
not significantly decrease the infection rate. On the other
hand, the unwarranted prolonged use of antibiotics ex-
poses patients to more adverse drug effects, increases the
likelihood of developing infections by antibiotic-resistant
bacteria, inhibits normalization of body temperature, el-
evates CRP levels, prolongs the duration of hospital stay,
and increases the overall medical cost (15).

The current retrospective study proved that our antibi-
otic prophylaxis protocol is safe and efficacious. Assum-
ing that a wound infection rate of about 2% is considered
acceptable after a clean spinal operation (4), a 1.7% rate
for superficial incisional wound infections is promising.
Also, as the incidence of discitis following discectomy is
reported at between 0.75% and 3.0% (16), the 0.85% rate of
discitis in our series seems acceptable.

We do not claim that this is a novel work, but it is a local
experience of an established protocol (ASHP) in an Irani-
an hospital. Limited analogous studies have shown that
single dose antimicrobial prophylaxis is good enough in
lumbar spine surgery (2, 4, 8, 12, 13). However, no similar
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study has been performed in Iran, and the authors tried
to carry out a standard protocol in a country where based
on published data about 90% of patients receive inappro-
priate extra doses of surgical prophylaxis (14).

5.5. Shortcoming and Needs for Further Study

There are several limitations in the current study; this
study had a retrospective character and the sample size
was relatively small. To confirm the efficacy of our anti-
biotic prophylaxis protocol in clean spinal surgery, a ran-
domized prospective controlled clinical trial on a large
sample is needed.

5.6. Conclusions

The current trend in lumbar disc surgery is for discharge
to home the day of surgery or on the first postoperative
day. Prolonged prophylactic antibiotic administration
may increase hospital stay and side effects. Although some
authors affirm that postoperative doses of antibiotics can
be administered during the first 24 hours or more, we
agree with others who believe that additional doses have
no benefit in reducing the incidence of wound infections.
Even if the current study has the weakness of a retrospec-
tive character, our single dose prophylaxis protocol was
shown to be safe and efficacious. This statement seems to
be valid even in the presence of closed vacuum drains.
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