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Introduction
Surgical site infections following spine surgery have
significantly increased the mortality and morbidity of the patients
and are a challenge to every surgeon [1,2]. Deep seated infections
at the site of surgery cause significant patient morbidity and are a
burden to our and health care system [3]. 20% of the 1.7 million
hospital acquired infections in the United States of America were
reportedly SSIs; approximately 2% of all operations result in SSI
[4]. Of all the deaths ,77% are attributed to the infection at the
operated site. Independent risk factors reported in the literature are
geriatric age group, smoking, duration of the procedure, increased
blood loss, increased levels of fusion in revision surgery, increased
blood sugar levels and history of preceding SSI. The most common
pathogens implicated in the causation of SSI include Staphylococci;
Enterobacteriaceae, streptococcus, and enterococcus are second
common pathogens [5]. A significant complication of instrumented
spinal surgery is deep infection, which is reported to about 2.2%.
This worsens the final clinical outcome as it is unexpected [6].
Antimicrobial Prophylactic Antimicrobials are routinely used for
cases of orthopedic surgery with high risk which includes spinal
instrumentation.
50% or even less prophylactic coverage of Staphylococcus
organisms is given by IV Cephalosporins [7], IV vancomycin
causes severe side effects like hypotension, kidney toxicity along
with an inability to reduce the rate of SSI [8]. A high concentration
of the antibiotic is achieved at the operated site by applying it
locally, and systemic toxic effects are significantly reduced [9].
Thus, the antibiotics are able to reach the target site to prevent the
occurrence of infection. Few studies have shown that locally applied
vancomycin powder result in significant reduction in infection rate
in instrumented as well as non-instrumented cases. In instrumented
cases infection rate were 12% and significantly reduced after using
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vancomycin powder locally to 0%. In non-instrumented cases
infection rate were 10% and significantly reduced after using
vancomycin powder locally to 0% [10]. In the single human study
till date of prophylactically applied local antibiotics, vancomycin
powder combined with systemic prophylactic antibiotics in
elective spine surgery were effective in reducing rates of infection
from 2.6% to 0.2%. Also, there were no reported adverse effects
and radiographic results of both groups were the same [11]. Since
the literature about locally applied Vancomycin after spine surgery
is scant in the world and India, this study was undertaken in order
to study the effect of local application of Vancomycin after both
instrumented and un instrumented open Spine surgeries, in addition
to standard intravenous (IV) & oral antibiotic prophylaxis

Materials and Methods
80 consecutive patients undergoing open thoracic, lumbar
and thoracolumbar surgeries of the spine at Northern Railway
Central Hospital from September 2014 to June 2016 were enrolled.
Randomization into two groups was done using computer generated
random numbers. Systemic antibiotic prophylaxis consisting of 1
g IV cefotaxime within 1 hour of surgical incision followed by 1
g IV cefotaxime every 8 hourly and 500 mg IV amikacin every 12
hourly for 1 day was given to all patients. Group A included the 40
consecutive open thoracic and lumbar spine surgery cases where
additional vancomycin powder was used locally in the incision site;
Group B included 40 consecutive patients in whom vancomycin
powder was not used locally. Patients with a known history of
previous spinal instrumented surgery, Infections at the surgical
site, Infection at remote site, chronic infections, Uncontrolled
diabetes, immunocompromised patients, Patients with previous or
active spinal infection like Koch’s spine or discitis and Anterior
spinal surgery were excluded from the study.
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All patients were prepared preoperatively with savlon
followed by betadine and alcohol solution. Before closing the
wound, Vancomycin powder at the rate of 500mg per level of
surgery was applied directly to the tissues including muscle, deep
fascia and subcutaneous tissues. Bone graft and dura mater are
covered or protected before applying the antibiotic. The wounds
were closed routinely with fascial and subcutaneous layers stitched
with absorbable sutures and silk for the skin. After skin closure, the
surgical incisions were cleaned again with betadine solution after
skin closure, and a sterile dressing applied. A suction drain was
applied in place for 48 hrs., and the dressing was checked on 2nd,
5th & 12th day. Age and gender of the patient, History of co-morbid
conditions like diabetes etc., smoking time taken for surgery of
each patient was obtained from the clinical chart reports. The
Blood lost, Levels of fusion and duration of drain in situ were also
recorded. Redness of skin, Edema at surgical incision, local rise
of temperature, WBC count, ESR and CRP were evaluated on day
3,7 and 14 respectively. The incidence of SSI was recorded as the
primary outcome of the study. SSI is classified into 2 types: deep
SSI and superficial SSI. Culture results from the tip of the drain
confirm deep infection, and the results of a swab cultured from
discharge of the surgical wound confirmed Superficial infections.
The treatment given accordingly for the cultured organisms was
recorded when a SSI was confirmed. The patients were Follow
up of patients for 3 months at 15 days, 1 month and 3 months was
done.

Statistical Analysis
Statistical testing was conducted with the Statistical Package
for the Social Services (version SPSS 20.0 The comparison
of Normally distributed continuous variables were compared
between groups using Student’s t test. Mann Whitney U test was
used for Abnormal distribution continuous variables. Groups were
compared for Nominal categorical data using Chi-squared test or
Fisher’s exact test as required. In all the statistical tests, a p value
of less than 0.05 was taken as significant.

Results
Age and gender of the patients showed no statistical difference
The most common indication in both groups was PIVD (52.5% in
Non-V group and 37.5%in V-group). About 57.5% of the study
subjects had undergone non instrumented surgery. In vancomycin
group, 57.5% had undergone non instrumented surgery. In nonVancomycin group, 10% had red skin color on 2nd day, 15th day
and 30th day and 10% had swelling and edema at the site of surgery
during the follow up compared to vancomycin group. The surgical
site had risen in local temperature in 10% of the cases of nonvancomycin group which was absent after 3 months of surgery.
WBC count in both the groups showed no statistical difference.
No studies were available to compare the results of this study. The
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mean erythrocyte sedimentation rate and CRP in non-Vancomycin
group and Vancomycin groups was higher just after surgery which
reduced during the follow up (Table 1).
Treatment

Non
Vancomycin n
(%)

Vancomycin n
(%)

Decompression with fixation

9 (22.5)

5 (12.5)

Decompression with
fixation with bone graft

2 (5.0)

0

Discectomy

16 (40.0)

10 (25.0)

Discectomy with fixation

2 (5.0)

4 (10.0)

Discectomy with
ligamentum flavum excision

1 (2.5)

0

Fixation

1 (2.5)

0

Hemilaminectomy

1 (2.5)

1 (2.5)

Hemilaminectomy with
fixation

0

1 (2.5)

Intralaminar
decompression with
undercutting

0

1 (2.5)

Laminectomy

5 (12.5)

6 (15.0)

Laminectomy with
discectomy

1 (2.5)

4 (10.0)

Laminectomy with
discectomy with fixation

0

1 (2.5)

Laminectomy with fixation

1 (2.5)

6 (15.0)

Laminectomy with ligament
flavum excision

0

1 (2.5)

Total

40 (100)

40 (100)

Table 1: Distribution of the study group according to treatment.

In non-Vancomycin group, Discectomy was the main
operation performed in 40% of the cases followed by decompression
with fixation (22.5%), and Laminectomy (12.5%), In Vancomycin
group, discectomy was the common surgery in 25% of the patients
followed by laminectomy in 15% of the cases and laminectomy
with fixation in 15% of the cases (Table 2) (Figure 1).
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Culture at the time of
drain removal from
Drain tip

Non Vancomycin
n (%)

Vancomycin n
(%)

Negative

36 (90.0)

40 (100)

Positive (E. coli )

1 (2.5)

0

Positive (Staph aureus)

3 (7.5)

Total

40 (100)

40 (100)

χ Value= 4.211; df=2; p value=0.122, NS
2

Table 2: Distribution of the study group according to bacterial culture
from the tip of the drain at the time of drain removal.

Figure 2: Distribution of the study group according to Bacterial culture at
the time of drain removal from skin wound.

The bacterial culture at the time of drain removal from skin
wound was negative in 90% of the non-vancomycin cases, positive
for E. coli in 2.5% of the cases and Positive for Staph aureus in
7.5% of the cases. In Vancomycin group, all the patients had
negative culture. There was no statistical difference in the culture
from the skin wound between non vancomycin and vancomycin
groups.

Discussion
Figure 1: Distribution of the study group according to culture at the time
of drain removal from drain tip.

The bacterial culture from the tip of the drain at the time
of drain removal was negative in 90% of the study subjects who
belonged to non-vancomycin group, 2.5% had positive culture
for E. coli and 7.5% had positive culture for Staph aureus. In
vancomycin group no organism was grown in the culture of the
drain tip. Values are not statistically significant between the nonvancomycin and vancomycin groups as far as drain tip cultures are
concerned (Table 3) (Figure 2).
Bacterial Culture at the time
of drain removal from skin
wound

Non
Vancomycin n
(%)

Vancomycin
n (%)

Negative

36 (90.0)

40 (100)

Positive (E. coli )

1 (2.5)

0

Positive (Staph aureus)

3 (7.5)

Total

40 (100)

χ Value= 4.211;
2

40 (100)

df=2; p value=0.122, NS

Table 3: Distribution of the study group according to bacteria cultured at
the time of drain removal from skin wound.
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Turnbull in 1953 was the first to describe Surgical site
infections [11,12]. The incidence of SSIs reported after spine
surgery ranges from 0.5 to 18.8% [13,14]. Surgeries of the spine
following trauma account for the highest SSI rates, which is
approximately 9.4% in one study, tumor surgeries and discitis also
have higher infection rates. Surgical site infections may be further
sub classified as either superficial or deep. Infections of the Skin
and subdermal/subcutaneous layer without fascial involvement
and confined to the skin are termed Superficial. Infections beneath
the lumbodorsal fascia in posterior lumbar wounds or beneath the
deep cervical fascia or the ligamentum nuchae in the cervical spine,
discitis and epidural abscesses are classified as Deep. Infections can
further be classified into acute or chronic depending on whether
they occur before or 3 weeks after the procedure [15]. Higher rates
of infection are seen in Extensive surgeries, long operative times
[16,17], Instrumentation [18,19], posterior approach [1], extended
preoperative hospitalization, larger number of levels to be fused,
large volume blood loss, lumbosacral fusion, long duration surgery,
tumor excisions, staged and revision procedures [17,20,21].
Imaging modalities like Plain radiography, CT scanning, and MR
imaging are of limited value in an internally fixed spine X-rays
can show implant loosening, CT bone destruction and Epidural
abscesses can be detected by MRI only.
The sources of SSI are by direct inoculation of skin
pathogenic bacteria at the time of incision [22], Incision
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contamination in the postoperative phase [23] or hematogenous
through systemic infection [24] as most post procedural infections
occur by direct seeding antibiotics play a crucial role. The primary
pathogens in acute infections are gram-positive cocci, specifically
Staphylococcus aureus, Staphylococcus epidermidis, and
β-hemolytic Streptococci. S aureus is the most common organism
cultured from acute postoperative infections [1]. Gram negative
organisms include Klebsiella pneumoniae, Escherichia coli,
Pseudomonas aeruginosa, and Proteus [15]. Propionibacterium
acnes [25] and diphtheroids cause chronic infections of low
virulence, especially in intravenous drug abusers [1]. With the use
of preoperative prophylactic antibiotics, Keller and Pappas [19]
reported a dramatic decrease in infection rates from 2.7% to 0%.
Preoperative prophylactic antibiotics brought down the infection
rate after lumbar discectomies from 9.3% to 1% [26]. In 2011,
Sweet, et al. in 2011, studied the pharmacological properties of
Vancomycin and found no adverse local or systemic effects of the
substance in wounds [11]; reduction in wound infections in their
study was also statistically significant (P < 0.0001. O’Neil, et al.
(2011) carried out a retrospective review of spinal trauma in 110
patients treated over a period of 2 years with instrumented posterior
spine fusions. The difference in infection rates was between
0% in the treatment group vs up 13%, in the control group with
a p value of p5.02 with no adverse effect [27]. Scheverin, et al.
(2015), retrospectively studied patients with symptomatic lumbar
spine stenosis and listhesis who were surgically treated with
instrumented spinal fusion. The rate of infection for Vancomycin
reduced the infection rate from 4.98% to 1.29% compared to
the Control Group. They concluded that the use of vancomycin
added to the bone graft in posterior spinal fusion is associated with
significantly lower rates of infection [28] Various studies by Suh,
et al. (2015), Dennis, et al. (2016) and Gonzalez Ross, et al. (2016)
also concluded that the locally used vancomycin powder was safe
and effective in preventing SSI.
In our study,10% of patients in the non-Vancomycin group
had positive cultures from the tip of the drain and the skin. In
addition, these patients also had redness of skin, edema of the
suture line and increased local temperature. E. coli was isolated
in 2.5% cases and Staph. Aureus in 7.5% cases which indicates
both superficial as well as deep infection.2 patients had superficial
stitch abscess which resolved with removal of the stitch and daily
dressing.3 patients developed deep infections which required
debridement and resuturing of the wound. All 3 cases were
internally fixed with pedicle screws for degenerative synthesis
(2) and multilevel spinal canal stenosis (1) No patient developed
discitis or epidural abscess. This difference in the two groups
is statistically significant. In the Vancomycin group, no patient
developed infection, either superficial or deep. There was not a
single allergic or adverse reaction to the application of Vancomycin
powder at the surgical site locally.
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Conclusion
Our study reinforces the view of researchers that Vancomycin
powder is safe and effective in Preventing SSI in open spine
surgeries, both instrumented and non-instrumented. However, the
sample size is small, and variables are limited as all procedures
were performed by the same surgeon at a single Centre. There
is no standardization or guideline in literature about the dose of
Vancomycin to be used locally. We have used 500mg for single
level and 1 gm for multilevel surgeries and quantifying level
dependent or surgical procedure dependent doses needs further
study.
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