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ABSTRACT

Objective: To assess the prophylactic effects of local vancomycin on an infection of the surgical site in patients undergoing lumbar instru-
mented fusion. Methods: Retrospective study from January 2011 to June 2014 in patients with symptomatic and refractory lumbar spine 
stenosis and listhesis who underwent instrumented pedicle screw spinal fusion. Two groups of patient were analyzed, one using vancomycin 
on the surgical site, vancomycin group (VG) and the control group (CG) without topical vancomycin. The routine prophylactic procedures 
were performed in both groups: aseptic scrub technique, skin preparation, preoperative intravenous antibiotic therapy. The VG received 
a dose of 1g of vancomycin mixed with the bone graft every three spinal levels fused and the group consisted of 232 patients. Results: 
513 patients were analyzed, 232 in the VG and 281 in the CG. There was no statistical difference between the groups when the sex, 
mean surgery length, and mean bleeding volume were considered. The rate of infection for VG was reduced from 4.98% to 1.29% when 
compared with CG. Conclusion: The use of vancomycin added to the bone graft in posterior spinal fusion is associated with significantly 
lower rates of infection.
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RESUMO

objetivo: avaliar os efeitos profiláticos de vancomicina tópica na infecção do local cirúrgico em pacientes submetidos à fusão lombar 
instrumentada. métodos: estudo retrospectivo de janeiro de 2011 a junho de 2014 com pacientes com estenose sintomática e refratária 
da coluna lombar e listese que foram submetidos à fusão espinhal com parafuso pedicular. dois grupos de pacientes foram analisados, 
em um dos quais se utilizou vancomicina no local cirúrgico: grupo vancomicina (gv) e um grupo controle (gc), sem vancomicina tó-
pica. os procedimentos profiláticos de rotina foram realizados para ambos os grupos: escovação asséptica das mãos, preparação da 
pele, terapia antibiótica intravenosa pré-operatória. o gv recebeu uma dose de 1 g de vancomicina misturada ao enxerto ósseo a cada 
três níveis espinais fundidos, e o grupo consistiu em 232 pacientes. resultados: foram analisados 513 pacientes, 232 no gv e 281 no 
gc. não houve diferença estatística entre os grupos quando sexo, tempo médio de cirurgia e volume médio de sangramento foram 
considerados. a taxa de infecção para o gv foi reduzida de 4,98% para 1,29% quando comparado com o gc. conclusão: o uso de 
vancomicina adicionada ao enxerto ósseo na fusão espinhal posterior é associado a taxas significantemente mais baixas de infecção.

descritores: vancomicina; coluna vertebral/cirurgia; infecção; fusão vertebral.

RESUMEN

objetivo: evaluar los efectos profilácticos de la vancomicina local en el sitio quirúrgico en pacientes sometidos a cirugía instrumentada de 
columna lumbar. métodos: estudio retrospectivo desde enero 2011 hasta junio 2014 con pacientes con estenosis sintomática y refractaria 
al tratamiento y listesis intervenidos quirúrgicamente con tornillos pediculares y fusión posterior. se analizaron dos grupos de pacientes, uno 
usando vancomicina en el sitio quirúrgico, grupo vancomicina (gv) y el grupo control (gc), sin vancomicina tópica. los procedimientos de 
profilaxis de rutina se realizaron en ambos grupos: lavado antiséptico de manos, preparación del sitio quirúrgico, antibioticoterapia endo-
venosa prequirúrgica.el gv recibió 1 gr. de vancomicina mezclada con el injerto óseo cada 3 niveles espinales fusionados y dicho grupo 
consistió en 232 pacientes. resultados: se analizaron 513 pacientes, 232 en el gv y 281 en el gc. no hubo diferencias estadísticamente 
significativas entre ambos grupos en cuanto a sexo, tiempo quirúrgico y el volumen promedio de sangrado. la tasa de infección en el gv 
se redujo del 4,98 a 1,29 cuando se comparó con el gc. conclusión: el uso de vancomicina agregada al injerto óseo en la fusión espinal 
posterior es asociado a una significativa disminución de las tasas de infección.

descriptores: vancomicina; columna vertebral/cirugía; infección; fusión vertebral.
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INTRODUCTION
Surgical site infections in spinal surgery with instrumentation are 

a complication that increases patient morbimortality and treatment 
costs due to prolonged hospitalization, multiple surgical procedures 
and the use of specific antibiotics.1,2 The rates of surgical site in-
fection after spinal surgeries with decompression or fusion without 
instrumentation reported in the literature range from 0.7 to 2.3%.3–6 
The use of instrumentation in spinal fusion increases the rates of 
postoperative infection from 0.3 to 20%.7–17 

The most commonly isolated organism in surgical site infections 
is Staphylococcus aureus (SA) both methicillin-sensitive (MSSA) and 
methicillin-resistant (MRSA). The US National Health Safety Network 
informed that 30% of all reported procedures (51% in neurological 
procedures, 49% in orthopedic surgery, and 33% in cardiovascular 
surgery) were caused by SA germs.1,2,6,9,17

Surgeons must take a number of measures to try to control 
and reduce the risk of surgical site infections inherent either to the 
procedure (operative time, blood loss, use of instrumentation and 
revision surgeries) or to the patient (obesity, advanced age, malnutri-
tion, smoking history, diabetes).8,18,19

The preventive strategies against postoperative spinal infections re-
ported in the literature were intravenous antibiotic prophylaxis,3,4,15,20–22 
skin antisepsis.23 Chang et al.24 and Cheng et al.25 study mechanical 
methods prior to wound closure with detergent solutions or dilutions 
of Betadine, and Bhandari et al.26 also study low pressure irrigation 
with different solutions, Molinari et al.5 perform research on the effect 
of powdered antibiotics placed directly on the surgical site prior to 
closure.  The aim of this study is to evaluate whether surgical site 
vancomycin mixed in bone grafts decreases infection rates in pa-
tients undergoing lumbosacral instrumented spine fusion.

MATERIALS AND METHODS
Retrospective study performed from January 2011 to June 2014.  

The study included consecutive symptomatic patients with radiologi-
cal diagnosis of degenerative lumbar stenosis and listhesis who did 
not benefit from conservative treatment and had concordant clinical 
symptoms and radiological examinations. The institutional review 
board at our hospital has granted approval for this study.  The sur-
gical and study informed consent was read and discussed with the 
patient and their family.

The patients underwent a posterior midline approach to cauda 
equina and/or nerve root decompression and instrumented pos-
terolateral fusions using titanium screws and local or iliac bone. 
Exclusion criteria were surgeries performed by anterior approach, 
pediatric surgery, surgery without instrumentation, thoracic or 
thoracolumbar spine surgery, use of interbody cage, oncologic or 
traumatic surgery, previous surgical site infections, known allergy 
to vancomycin, and patients who did not agree to participate in 
the study.

All patients were submitted to the preventive strategies to avoid 
surgical infection. Over a total of 784 lumbar surgeries were perfor-
med during this period; 513 met the inclusion criteria, 232 in the VG 
and 281 in the CG.

The same surgical team at a single institution performed all 
surgeries. The instruments were provided by a single vendor and 
were always sterilized using the same method.

The patient routine for surgery was to stop using non steroid 
drugs 10 days prior to surgery, the tetanus vaccine on the day, and 
preoperative shower with Pervinox soap on the day of surgery, Once 
the patient was admitted to the operating room antibiotic prophyla-
xis was done with cephalothin 2 g 30 minutes pre-anesthesia, and 
as per nosocomial regulation and in accordance with the recom-
mendations of the Argentine Society of Infectology.27The skin of the 
surgical field was cleaned with chlorhexedine 2% soap solution. The 
surgeon’s hands were scrubbed with chlorhexidine 2% and the sur-
gical area prepared with Betadine Solution. Sterile surgical drapes 
and sterile Betadine dressings were placed over the surgical site. 
Postoperative antibiotic prophylaxis was performed with cephalotin 

1 g every 6 hours and for 48 hours. Drains were placed subfascially 
and left in place for 48 hours, except when a dural tear was obser-
ved with cerebrospinal fluid drainage despite the dural closure with 
suture or biological glue.

Intraoperative Vancomycin was indicated according to the 
surgeon’s preference and beliefs. The Vancomycin group consisted 
of patients treated by one of the lead surgeons, while the control 
group were patients who had undergone surgery performed by the 
other lead surgeon. The patients who had intraoperative surgical 
site Vancomycin, were designated as the Vancomycin Group (VG), 
and the other patients were the Control Group (CG). 

Vancomycin was chosen because it was reported to be effective 
against Gram-positive cocci and had better diffusion characteristics 
than other antibiotics.27–30  Winkler et al.29 and Buttaro et al..30 had 
demonstrated that much significantly higher diffusion for Vancomy-
cin was observed in an in vitro study where the local Vancomycin 
concentrations reached up to 20900 microg/L, much higher than 
Tobramycin, which only reaches 5700 microg/L.29,30 

Vancomycin was used at a dose of 1 g every 3 levels of instru-
mentation. The antibiotic was mixed with bone graft and a small 
amount of the patient’s own blood to promote adhesion of the anti-
biotics, 10 minutes before placing them in the posterolateral region 
of the lumbar spine. The levels of vancomycin were measured pos-
toperatively in the VG at the drain and in the patient’s blood during 
the immediate postoperative period and at 48 hours, to evaluate the 
systemic effect and the rate of absorption.

The diagnosis of wound infection was performed by germ iso-
lation from the wound drainage liquid or from a wound collection 
in a postoperative patient with clinical and laboratory diagnosis of 
infection. Those patients underwent toilette and sequential cultures 
from surface to depth of the wound with multiple samples for pa-
thogen isolation. Surgical site debridement of necrotic tissues was 
performed and the wound was irrigated with saline solution. After 
closure we left two deep drains, and began empirical antibiotic the-
rapy as indicated by the Infectious Diseases Service. The diagnosis 
of surgical site infection was performed by positive cultures of the 
surgical wound after surgical toilette.

Statistical Analysis
Statistical analysis was performed using Fisher’s exact test, t 

test, ANOVA, Mann and Winkler, and the STATA 13.1 program with 
an alpha error of 0.05 and a power of 95%.

RESULTS
In this retrospective study 513 consecutive patients met the 

inclusion criteria where 232 patients received bone graft as-
sociated with vancomycin (VG) and 281 did not receive topic 
antibiotic (CG).

The analysis of the entire group showed a mean age of 54.96. 
There was no statistical difference between the groups when the 
following variables were studied: sex (female 51.07% and male 
48.92%), mean surgery length (112.89 minutes), and a mean 
bleeding volume (412.29 ml). The mean hospitalization time was 
4,138 days with no significant difference between the groups. The 
infected patients had their diagnosis performed after hospital dis-
charge. The treatment days after the diagnosis of infection were 
not considered in this study. The mean follow up was 10 months 
(6-18 months). (Table 1)

The infection rate in the VG was 1.29% (3/232). Only one of the 
three cases was caused by MRSA infection, the 2 other patients 
had Klebsiella and Acynetobacter. On the contrary, a higher infec-
tion rate was observed in the CG, 4.98% (14/281) and the most 
common germ isolated was SA, encountered in 7 cases (5 MSSA, 
and 2 MRSA), Escherichia Coli in 3 patients, Pseudomonas Aure-
aginosa in 2 patients, and Klebsiella and Enterobacter with 1 case 
each. There was a statistical decrease of infection in favor of the 
administration of vancomycin during surgery mixed with bone graft 
with P=0.0245. (Table 2)
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BONE GRAFT WITH VANCOMYCIN FOR PROPHYLAXIS OF SURGICAL SITE INFECTIONS IN 513 PATIENTS UNDERGOING POSTERIOR LUMBAR FUSION

The analysis of risk factors showed a significant difference be-
tween the CG and VG in age, length of surgery and intraoperative 
bleeding. A direct relation between age over 65 years and deep 
wound infection was observed in both CG and VG, with an incidence 
of 57% and 66.66%, respectively. No diabetic patient was present 
in the VG and 4 of 37 patients (10.81%) had infection in the CG. 
Obese patients had an incidence of risk of infection of 28.57% in the 
CG and 33.33% in the VG. The association between infection and 
length of the surgery and blood loss was present in 35 % of patients.

The analysis of vancomycin in the blood sample of the CG cases 
showed undetectable results in 86% of patients. In the rest of cases 
the maximum level detected was 2 micrograms/ml on the first day 
postoperatively; after this period these values were undetectable. 
The measurement of vancomycin levels in the drainage fluid had a 
mean value of 997 micrograms/ml (191-1938) in the first 24hs and 
67 micrograms/ml (11-157), 48 hours after surgery. 

DISCUSSION
Surgical site infections after instrumented spinal surgeries are 

a devastating complication for the patient with an increase in costs 
caused by multiple surgeries, prolonged hospitalizations and the 
high cost of medication. The study presented showed that the use of 
vancomycin mixed with bone graft decreases surgical site infections 
after instrumented lumbar spine surgeries.

Despite a great number of strategies implemented before, 
during and after the surgical procedure in order to reduce the 
chances of infection after spinal surgery, the incidence mainly in 
instrumented fusion was high and ranged from 0.3 to 20%.4,9,12–15 
Some risk factors inherent to the patient were reported, that cannot 
be modified, such as patient’s age,31 and others factors that can 
be modified such as obesity, diabetes, urinary disorders, existing 
infections, malnutrition, abuse of alcohol and smoking. The surgical 
factors that increase the chance of infection were greater blood loss, 
increasing operating time, long instrumentation surgery and surgical 
technic with trauma of the soft tissue.20,31–36

The irrigation of the surgical site with crystalloid solutions and anti-
septic solutions such as betadine dilutions and the removal of necrotic 
tissues has also been described as a strategy for reducing the bacterial 
inoculum and infection.3,37 Chang et al.24 and Cheng et al.25 reported 
that in all the cases in which irrigation of the surgical site was performed 
with dilutions of betadine none of them had infection. The critical review 
of those articles showed a low level of evidence in these studies.5

The reduction of surgical site infections after the use of powdered 
vancomycin prior to wound closure in instrumented spine surgery 
patients was observed by O’Neal et al.38 and Sweet et al..39 The 
efficacy of vancomycin powder was confirmed by Molinari et al.,5 
who showed a decrease in infection rates from 1.14 to 0.33, and by 
a meta-analysis published by Chiang et al..40 The limitation of these 
studies was the lack of a control group.

The present study had a control group. Despite the non-rando-
mization distribution of the patients in each group, the allocation of 
consecutive patients by surgeons’ preference allowed a uniform 
number of patients in each group and equal distribution by year 
during the period of the study. 

Vancomycin was the antibiotic chosen for surgical wound thera-
py because it was simple to use, had a low cost for the institution, 
had a very good diffusion and concentration compared to other 
antibiotics such as tobramycin29,30 reached high concentrations at 
the surgical site immediately, and was highly effective against the 
most common cause of surgical site infection germs such as sta-
phylococcus sp. No systemic complications were reported using 
vancomycin, nor renal failure or nonunion complications in spinal 
surgeries. On the other hand, a recent in vitro study performed by 
Eder et al.41 showed that an increased dose of vancomycin caused 
a decrease in the migration capacity of osteoblasts, postulating the 
possible predisposition to pseudoartrosis. This phenomenon had no 
correlation with a cytotoxic effect on the osteoblasts.41 In the present 
study, the vancomycin concentration was determined in the drainage 
system and in the blood. The vancomycin levels in the drainage fluid 
were 3 times lower than the doses used by Eder et al..41 

The limitation of the study was the lack of randomization to 
vancomycin surgical wound therapy. Despite that, the consecutive 
inclusion of patients in the Vancomycin or Control group according 
to surgeon’s preference and judgments from the same surgical team 
at a single institution is a valuable contribution. 

The simple fact of mixing vancomycin with bone grafts before it 
is placed in the posterolateral portion of the lumbar spine infection 
reduces the rate of infection by 3.86 times when compared with the 
control group.

CONCLUSIONS
This retrospective study of 513 consecutive patients divided 

into two groups according to the use of 1 gr of vancomycin mixed 
with the bone graft in instrumented lumbar spine surgeries showed 
an important decrease of infection rates (1.29% versus 4.98%) at a 
mean follow-up of 10 months. Further investigation of this technique 
using randomization methodology with larger surgical subpopula-
tions is necessary to confirm these results.

All authors declare no potential conflict of interest concerning 
this article.

Table 1. Demographic data and comparison of variables between vanco-
micyn Group and Control Group.

Total
(N=513)

Vancomycin group 
(N=232)

Control group 
(N=281)

P

Age (Years) 54.96 53 (18-76) 55 (18-78) 0.0082

Female 262 55 % 48 % 0.1112

Obesity 
(IMC >27)

8.77% 9.91 % 7.8 % 0.582

Diabetes 
mellitus

7.01% 6.8 % 7.7 % 0.8469

Length of 
surgery 

(Minutes)
112.89

99.85 
(80-185)

118.35 
(93 – 191)

<0.0001

Hospitalization 
time (days)

4.138 4.14 (3-6)
4.13 
(3-7)

0.937

Estimated 
intraoperative 

bleeding 
volume 

(mililiters)

412.29
390.21 

(200 – 950)
420.88 

(260 – 950)
0.0008

Number of 
cases by levels

2 levels 263 130 133 0.837

3 levels 180 81 99 0.737

>3 levels 70 21 49 0.523

Transfusions 5 1.1 % 0.8% 0.922

Table 2. Comparison of infected patients by instrumented level between 
vancomicyn goup and control group.

Infected patients 
(n=17)

Vancomycin group 
(n=3)

Control group 
(n=14)

2 Levels surgery (n=263) 0 4

3 Levels surgery (n=180) 2 6

>3 levels surgery (n=70) 1 4
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