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Postsurgical infection with an implant
There are many studies in this fi eld regarding optimal treatment 

duration and agents in spinal implant-associated infections, but 
they are all retrospective with low levels of evidence. There are no 
up-to-date prospective and/or randomized studies published inves-
tigating the optimal duration of antibiotic treatment and the role of 
oral antibiotics in implant-associated spinal infections. 

Most studies demonstrated successful treatment of spinal 
implant-associated infections with a total duration of six weeks 
[4–6]. If implants are not removed, reported durations of treatment 
are up to 12 weeks with intravenous treatment for six weeks, followed 
by oral antibiotic treatment for another six weeks [7,8].

Yet, regarding duration of intravenous treatment, there are 
no clear recommendations. Some studies treat intravenously for a 
prolonged time for up to four [8–10] or six weeks [4,11–13]. But there 
are also retrospective studies in which intravenous treatment was 
given for two weeks or less followed by oral antibiotics with good oral 
bioavailability [14]. Billieres et al. did a multivariate analysis on risk 
factors for relapse of infection and did not fi nd an association with 
duration of total or intravenous antibiotic treatment [14]. Another 
study by Kowalsky et al. also concluded that duration of intravenous 
treatment is not a risk factor for acute chronic infections [15]. 
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QUESTION 6: How long should antibiotics be continued when spinal wounds are left to heal by 
secondary intention?

RECOMMENDATION: Only standard perioperative antibiotic prophylaxis is recommended.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 93%, Disagree: 0%, Abstain: 7% (Super Majority, Strong Consensus)

RATIONALE

Following spine surgery, surgical wounds are normally closed via 
primary intention where all tissue is fastened closed with sutures, 
staples, glue or some other form of closure material. In rare cases, 
however, wounds are left to close naturally via secondary inten-
tion. Normally, this is done in cases where the risk of persistence of 
infection is high or when a large gap in soft tissue exists as a result 
of tissue loss. 

Antibiotic prophylaxis has been shown to be useful in 
preventing infection following spine surgery. However, no specifi c 
agent or schedule has been identifi ed as superior over any other [1].

In a randomized, blinded, controlled study, Gupta et al. found 
that topical antibiotics, specifi cally sucralfate, increased wound 
healing in patients at four weeks following hemorrhoidectomy left 
to heal via secondary intention when compared to placebo (78% 
compared to 52%) [2]. In contrast, Doung et al. found that the use of 
trimethoprim-sulfamethoxazole in pediatric skin abscess treatment 

compared to placebo did not signifi cantly aff ect the recurrence of 
new lesions in the long term [3].

A systematic review by Norman et al. found that no robust 
evidence exists on the relative eff ectiveness of any antibiotic prep-
aration in cases where surgical wounds have been left to heal by 
secondary intention [4].  There is no high-level evidence directly 
related to spine surgery for this topic. In general, if there is hardware 
present, patients often should receive at least six weeks of intrave-
nous antibiotics and continued suppressive antibiotics until the 
wound heals. 
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QUESTION 7: What is the optimal duration of antibiotic treatment following spine infection in 
patients within whom hardware is retained? Is the antibiotic treatment diff erent for those with 
spine infection without hardware?

RECOMMENDATION: There are no case-control studies allowing for an evidence-based recommendation on the optimal length of antibiotic 
treatment following spine infections in the presence of retained hardware. The most commonly implemented antibiotic regime is three months. 
However, duration of treatment was highly variable among all studies. Patients with non-instrumented surgeries did well with a shorter course of 
antibiotics.

LEVEL OF EVIDENCE: Consensus

DELEGATE VOTE: Agree: 93%, Disagree: 7%, Abstain: 0% (Super Majority, Strong Consensus)

RATIONALE 

After searching PubMed, CINAHL and Embase (with MeSH terms 
“surgical site infection,” “spine” and “antibiotic”) and reviewing 381 
abstracts, a fi nal 14 studies included treatment of spinal surgical site 
infection (SSI) with retained implants (including data on antibi-
otic treatment regimens) [1–14]. There were no studies analyzing or 
comparing diff erent antibiotic regimes. Most of these studies were 
retrospective in nature, however one study was a prospective obser-
vational study. There were no studies comparing diff erent antibiotic 
treatment regimens. There was also a wide variation in the duration 
of treatment among the studies ranging from 42 to 597 days in 1 study, 
and ranging between 89 and 1,673 days in a separate study [9,11]. These 
variations were usually related to treatment failure or poor control 
of the infection. Of 14 studies, 7 reported mean antibiotic treatments 
of 12 weeks or 3 months [3–6,10,13,14]. All but three studies reported 
on time of intravenous (IV) and oral antibiotics. The most reported 
mean time for IV antibiotic administration was an average of four to 
eight weeks in eight studies. One study reported on 81 SSIs, of which 
39 were treated with suppressive antimicrobial therapy [2]. At fi nal 
two-year follow-up, seven patients were still under antibiotic treat-
ment. 

Three studies reported data on patients with early and late 
infection [2,5,10]. Also, there were signifi cant variations regarding 
the onset of infection. Some studies only reported ranges and gave 
no mean or median values. Of the nine studies with available mean 
data, mean time to onset of infection was 103.2 days. Removing an 
outlier with 778 days for late infection, mean time to onset of infec-
tion was 18.98 days (range of mean values was 2.9 to 54)

There was only one retrospective study analyzing the antibi-
otic treatment regimen in a series of 74 patients, all with implant 
removal (IR) [15]. Patients had a median duration of IV antibiotics of 
four weeks and an additional fi ve weeks of oral antibiotic treatment. 
There were no comparative studies regarding diff erent antibiotic 
regimen. 

Regarding IR, there were two very diff erent sett ings in which 
implants had to be removed. Of 729 SSI cases recorded in the 15 
studies, implants were removed in 195 patients (26.74%). In 114 
cases (15.6%), IR was performed as part of SSI treatment during the 

fi rst debridement procedure. In the remaining 81 cases (11.11%), IR 
was performed because of treatment failure after several debride-
ment procedures. The fact that IR can be split into two diff erenti-
ated groups makes it more diffi  cult to compare treatment regimes. 
Usually, when IR was performed as the initial treatment, antibiotic 
regimens tended to be shorter [15]. On the other hand, when IR was 
performed because of treatment failure, antibiotic treatments were 
longer. 

With regards to non-instrumented spine surgeries, Maruo et al. 
compared 59 non-instrumented infections with 166 instrumented 
cases [8]. They reported longer antibiotic treatment for instrumented 
cases (mean 40 days IV vs. 25.4 in non-instrumented and mean 255 
days oral vs. 42). Only 10% of the non-instrumented  cases needed 
more than one debridement compared to 28% for instrumented 
spine procedures. Of the non-instrumented spine surgeries, 20% 
were successfully treated without surgical debridement compared 
to only 6% of instrumented spine procedures.
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