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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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1.4. PREVENTION: RISK FACTORS
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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-
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tion for those without neurological recovery/improvement after 
chemotherapy for moderate motor weakness and surgical decom-
pression of the cord under the cover of multi-drug chemotherapy 
for severe motor weakness irrespective to the duration of illness or 
cause, are also recommended [22].

Medical treatment is generally eff ective for those with or 
without mild neural defi cit. Surgical intervention may be indicated 
in advanced cases with marked bony involvement, abscess forma-
tion or paraplegia, regardless of prior or active tuberculosis. 

REFERENCES 
[1]  Jutt e PC, van Loenhout-Rooyackers JH. Routine surgery in addition to 

chemotherapy for treating spinal tuberculosis. Cochrane Database Syst Rev. 
2006 Jan 25;(5):CD004532. doi: 10.1002/14651858.CD004532.pub2. Review.

[2]  Garg RK, Somvanshi DS. Spinal tuberculosis: a review. J Spinal Cord Med. 
2011;34(5):440–454. doi: 10.1179/2045772311Y.0000000023.

[3]  Tuli SM, Kumar K, Sen PC (1977) Penetration of antitubercular drugs in clin-
ical osteoarticular tubercular lesions. Acta Orthop Scand. 48(4):362–368.

[4]  Kumar K (1992) The penetration of drugs into the lesions of spinal tubercu-
losis. Int Orthop  (SICOT). 16:67–68.

[5]  Bakhsh A. Medical management of spinal tuberculosis: an experience from 
Pakistan. Spine (Phila Pa 1976). 2010;35(16): E787–E791.

[6]  Prasad R. Management of multi-drug resistant tuberculosis: practitioners 
view. Indian J Tuberc. 2007;54(1):3–11.

[7]  Fourteenth report of the Medical Research Council Working Party on 
Tuberculosis of the Spine. Five-year assessment of controlled trials of short-
course chemotherapy regimens of 6, 9 or 18 months’ duration for spinal 
tuberculosis in patients ambulatory from the start or undergoing radical 
surgery. Int Orthop. 1999;23(2):73–81.

[8]  Twelfth report of the Medical Research Council Working Party on Tuber-
culosis of the Spine. Controlled trial of short-course regimens of chemo-
therapy in the ambulatory treatment of spinal tuberculosis: results at three 
years of a study in Korea. J Bone Joint Surg Br. 1993;75(2):240–248.

[9]  Patt ison PRM. Pott ’s paraplegia: an account of the treatment of 89 consecu-
tive patients. Paraplegia. 1986;24(2):77–91. 

[10]  Upadhyay SS, Saji MJ, Yau AC. Duration of antituberculosis chemotherapy 
in conjunction with radical surgery in the management of spinal tubercu-
losis. Spine. 1996;21:1898–1903.

[11]  Upadhyay SS, Sell P, Saji MJ, Sell B, Yau AC, Leong JC. 17-year prospective 
study of surgical management of spinal tuberculosis in children: Hong 
Kong operation compared with debridement surgery for short and long-
term outcome of deformity. Spine. 1993;18:1704–1711.

[12]  Rajasekaran S, Shanmugasundaram K. Prediction of the angle of gibbus 
deformity in tuberculosis of the spine. J Bone Joint Surg Am. 1987;69:503–
509.

[13]  Sundararaj GD, Behera S, Ravi V, Venkatesh K, Cherian VM, Lee V. Role of 
posterior stabilization in the management of tuberculosis of the dorsal and 
lumbar spine. J Bone Joint Surg Br. 2003;85:100–106.

[14]  Tuli SM. Severe kyphotic deformity in tuberculosis of the spine. Int Orthop. 
1995;19:327–331.

[15]  Cheung WY, Luk KD. Clinical and radiological outcomes after conservative 
treatment of TB spondylitis: is the 15 years’ follow-up in the MRC study long 
enough? Eur Spine J. 2013 Jun;22 Suppl 4:594–602. doi: 10.1007/s00586-012-
2332-x. Epub 2012 May 8.

[16]  Luk KD. Tuberculosis of the spine in the new millennium. Eur Spine J. 8:338–
345.

[17]  Moon MS, Moon JL, Moon YW, Kim SS, Kim SS, Sun DH, Choi WT. Pott ’s para-
plegia in patients with severely deformed dorsal or dorsolumbar spines: 
treatment and prognosis. Spinal Cord. 41:164–171.

[18]  Medical Research Council Working Party on Tuberculosis of the Spine. A 
15-year assessment of controlled trials of the management of tuberculosis 
of the spine in Korea and Hong Kong. J Bone Joint Surg Br. 80:456–462.

[19]  Jain AK, Dhammi IK. Tuberculosis of the spine: a review. Clin Orthop Relat 
Res. 2007 Jul;460:39-49.

[20]  Hsu LC, Cheng CL, Leong JC. Pott ’s paraplegia of late onset. The cause of 
compression and the results of anterior decompression. J Bone Joint Surg. 
1988;70-B(4):534–538.

[21]  Leong JC. Tuberculosis of the spine. J Bone Joint Surg. 1993;75-B(2):173–174.
[22]  Kumar K. Spinal tuberculosis, natural history of disease, classifi cations and 

principles of management with historical perspective. Eur J Orthop Surg 
Traumatol. 2016 Aug;26(6):551–558. doi: 10.1007/s00590-016-1811-x.

•    •    •    •    •
Author: Carles Pigrau

QUESTION 2: Should routine methicillin-resistant Staphylococcus aureus (MRSA) screening be in 
place prior to spine surgery?

RECOMMENDATION: Routine MRSA screening should not be performed prior to spine surgery. However, in hospitals with a high incidence of 
S. aureus spinal surgical site infection (SSI) and particularly high rates of MRSA infections, MRSA screening might be useful.

LEVEL OF EVIDENCE: Limited

DELEGATE VOTE: Agree: 86%, Disagree: 7%, Abstain: 7% (Super Majority, Strong Consensus) 

RATIONALE

According to a recent review of 161 studies, the pooled average of  
SSI in spine surgery was 1.9% (range: 0.1 to 22.6%) [1]. Instrumented 
spinal fusion had the highest rate (3.8%), followed by spinal decom-
pression (1.8%) and spinal fusion (1.6%). S. aureus contributed 
to almost 50% of spinal SSIs with a range of 0.02 to 10%. Among S. 
aureus spinal SSIs, the pooled rate of MRSA infections was 38% [1]. 
The 30-day mortality rate among patients with SSI was 1.06%, double 
that of those without SSI (0.5%), with mortality increasing with the 
complexity of spinal surgery or with the presence of underlying 
diseases [2]. Moreover, SSIs increased re-admission rates (from 
20–100%), reoperation rates (with a pooled average of 67%) and 
doubled health-care costs [1].

Preoperative nasal carriage of S. aureus has been shown to be a 
risk factor for SSI, but rates have been variable between studies [3,4]. 
Nasal decolonization with the use of topical mupirocin is utilized in 
90% of cases, however, the impact of using this strategy on the reduc-
tion of SSIs in orthopaedic surgery have reported confl icting results 
[5,6]. A recent meta-analysis of all published studies in cardiac and 

orthopaedic surgery suggested that decolonization was associated 
with a signifi cant decrease in S. aureus SSIs when either the inter-
vention was applied to all patients or only to those who were nasal 
carriers [7]. Another meta-analysis showed that an absolute reduc-
tion in SSIs of 1% may be cost-eff ective, however, universal decoloni-
zation may increase the risk of mupirocin resistance [8].

In a not-yet published retrospective study of 1,749 patients 
scheduled for elective instrumented neurosurgery, the MRSA coloni-
zation rate was 0.74%. After decontamination, all MRSA carriage was 
eliminated and none of the 13 MRSA carriers developed an SSI, while 
only 1 MRSA-negative case developed a MRSA SSI. 

In a recent retrospective study of 4,973 consecutive spine 
patients who were given cefazolin as prophylactic antibiotic therapy 
rather than topical nasal antibiotics for decolonization, 49 (1.1%) 
were MRSA carriers, and 94 (2.1%) developed an SSI, 11 of which 
were caused by MRSA [9]. The SSI rates were similar in nasal carriers 
compared to non-MRSA carriers (3 of 49 vs. 91 or 4,433, p = 0.13) and 
nasal carriage was not a risk factor for spinal SSIs. 


