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RATIONALE

It has been postulated that infection risk from bone allograft may 
be caused by contamination or by the overwhelming of local host 
defenses [1,2]. Much of the data addressing this issue can be found in 
the pediatric literature. In a case-control study of 22 pediatric patients 
with infections after spine surgery, Croft et al. found that allograft 
use was strongly associated with surgical site infection (odds ratio 
(OR) = 10.7, p < 0.0001) [3]. Aleissa et al. showed similar results in 14 
patients with SSI (risk rate (RR) 9.6, p < 0.001) [4]. Sponseller et al. 
were able to demonstrate a statistically signifi cant increase in infec-
tion risk with the use of allograft versus autograft (p = 0.010) [5].

Several systematic reviews have also addressed this subject. Fei 
et al. performed a meta-analysis of risk factors for surgical site infec-
tion after spine surgery in 12 high-quality studies [6]. They found 
a relative risk for infection of 2.72% with the use of bone allograft, 
though there was a broad confi dence interval and they failed to 
reach statistical signifi cance at p = 0.244. Meng et al. [2] performed 
a systematic review of 13 studies of infection risk in pediatric spine 
surgery. The use of allograft carried an odds ratio of 8.498 with a high 
statistical signifi cance at p < 0.001, though the authors cautioned 
about possible bias due to study heterogeneity. Glotzbecker et al. 
found grade C evidence of an association between allograft use and 
surgical site infection [7].

On the other hand, multiple studies have demonstrated that 
even in the pediatric literature, there is confl icting evidence. Knapp 
et al. studied patients with Adolescent Idiopathic Scoliosis (AIS) and 
found that allograft did not increase the risk for infection [8]. In a 
case-control study of pediatric patients undergoing spinal fusion, 
Shen et al. also found that there was no increased risk with allograft 
[9]. In the adult population, several large studies have failed to fi nd 
an association between allograft use and infection. Mark et al. looked 
at over 1,400 patients who underwent spinal fusion, and there was 

no diff erence in infection rate when using allograft or autograft [10]. 
Similarly, Saeedinia et al. looked at almost 1,000 patients undergoing 
spinal surgery and failed to fi nd an association between allograft and 
infection [11].
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QUESTION 2: Can allograft, synthetic bone substitute or autograft be used during revision 
spinal surgery in patients with prior spine infection?

RECOMMENDATION: Based on available data, it appears that allograft, autograft and synthetic cages may be used successfully along with poste-
rior screw fi xation and prolonged antibiotic therapy in the treatment of pyogenic spondylodiscitis. This data can probably be extrapolated to also 
confi rm that allograft and autograft safe during revision spinal surgery with prior infection.

LEVEL OF EVIDENCE: Moderate

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

RATIONALE

There are several small studies suggesting that bone allograft and 
autograft may be used successfully with posterior screw fi xation 
and antibiotics to treat spine infections. Dobran et al. reviewed 
18 patients who underwent posterior screw fi xation along with 
allograft and autograft for pyogenic spondylodiscitis [1]. All patients 
had successful fusion and normalization of C-reactive protein at a 
mean follow-up of 30 months. Likewise, Chung et al. reported a study 
of 20 patients who underwent anterior fi bular allograft and posterior 
screw fi xation for spondylodiscitis [2]. All patients had signifi cant 
improvement in pain and satisfaction scores, with at least 36 months 
of follow-up. Only two patients had superfi cial wound complica-
tions. In a third study, An et al. reviewed 15 patients who underwent 

mixed allograft and autograft with posterior screw fusion [3]. All but 
one showed signifi cant improvement in neurological defi cit, func-
tional outcome and pain, with a mean follow-up of 27 months.

Synthetic materials have also been used in the successful treat-
ment of pyogenic spondylodiscitis. Shiban et al. reported 52 patients 
treated with polyetheretherketone (PEEK) cages in combination 
with posterior pedicle screw fi xation [4]. Patients received two weeks 
of intravenous and three months of oral antibiotic therapy. Infec-
tion was cured in all and 16 of the 28 with some neurologic defi cit 
improved at 12 months of follow-up. Similar results were reported 
with PEEK cages and posterior fi xation by Schomacher et al. (51 
patients, 20 months of follow-up) and Brase et al. (nine patients, 
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mean follow-up 13 months) [5,6]. One study compared three diff erent 
types of cages (titanium mesh, titanium and PEEK) versus autolo-
gous iliac bone strut [7]. All received posterior screw fi xation. There 
were no signifi cant diff erences in clinical or radiographic outcomes, 
and infections were judged cured in all at a mean of 36 months for 
follow-up. Multiple other studies report similar fi ndings [8–10]. 
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QUESTION 1: Does prior or active tuberculosis (TB) preclude patients from undergoing 
spine surgery?

RECOMMENDATION: Prior or active TB does not preclude patients from undergoing spine surgery.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 100%, Disagree: 0%, Abstain: 0% (Unanimous, Strongest Consensus)

RATIONALE

The mainstay of treating spinal TB is chemotherapy [1]. Almost all 
antituberculous drugs penetrate well into tuberculous lesions [2], 
more than the desired minimum inhibitory concentrations (MIC) 

[3,4]. Abscesses usually resolve with medical therapy, as antitubercu-
losis drugs penetrate very well [5,6].

There is controversy in the literature about the necessity of 
using surgical intervention in addition to spinal TB treatments. A 
Cochrane Database Review assessing the role of routine surgery in 
addition to chemotherapy in spinal TB including the studies from 
Medical Research Council (MRC) of the United Kingdom failed to 
reveal any statistically signifi cant diff erences in various outcomes 
for additional surgery including: kyphosis angle, neurological 
defi cit (none went on to develop this), bony fusion, absence of spinal 
TB, death from any cause, activity level regained, change of allocated 
treatment or bone loss [1]. Myelopathy with or without functional 
impairment most often responds to chemotherapy [7]. In two MRC 
studies conducted in Korea, more than 80% of patients had complete 
resolution of myelopathy or complete functional recovery when 
treated medically [8,9].

Though the review of the above trials was insuffi  cient to say 
routine surgery early on was benefi cial, several limitations exist [1]. 
First, two sets of trials reviewed in the literature were performed 
during the 1960s and 1970s, while in recent years new medications 
and bett er operative techniques have been developed. Second, the 
patients included in the MRC study were limited to two-vertebra 
disease with or without mild neural defi cit [10,11]. The results 

for patients with moderate to severe motor weakness were not 
addressed. Moreover, the patients seen in developing countries 
often have a large number of vertebrae involved, accompanied with a 
greater chance of kyphosis progression [12] and late onset paraplegia 

[13,14]. Third, late onset paraplegia usually become present more 
than 15 years after initial spinal infection [15–17]. In MRC studies, 
increased progression of kyphosis was seen in the conservatively-
treated group with a lower fusion rate during their follow-up period 

[18]. Considering the diffi  culties in treating severe late symptomatic 
post TB kyphosis, the follow-up period in these studies could be 
insuffi  cient to detect the magnitude of late complications. Fourth, it 
is generally known that some patients do not respond well to conser-
vative treatment and are considered nonresponders [19]. For these 
patients, surgery should be considered to procure adequate tissue to 
ascertain the diagnosis as well as to reduce the disease load.

Potential benefi ts of surgery include less kyphosis, immediate 
relief of compressed neural tissue, quicker relief of pain, a higher 
percentage of bony fusion, quicker bony fusion, less chance of 
relapse, earlier return to previous activities and less bone loss [1,2]. 
Early surgical intervention for prevention of deformity is relatively 
simple and may prevent late neurological problems due to kyphosis 
of the spine [15,20,21]. From a review of 124 articles, 17.1% of the proce-
dures were performed with defi ned indications including: etiology, 
neurological defi cit (severe or progressive), spinal instability with 
or without kyphosis (severe or progressive), multisegmental disease 
and paraplegia of greater than three months [19]. Surgical interven-


