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Study Design: Prospective study.

Purpose: To compare the efficacy of 24-hour and 72-hour antibiotic prophylaxis in preventing surgical site infections (SSIs).
Overview of Literature: Antimicrobial prophylaxis in surgical practice has become a universally accepted protocol for minimizing
postoperative complications related to infections. Although prophylaxis is an accepted practice, a debate exists with regard to the
antibiotic type and its administration duration for various surgical procedures.

Methods: Our institute is a tertiary care hospital with more than 100 spinal surgeries per year for various spine disorders in the
department of orthopedics. We conducted this prospective study in our department from June 2012 to January 2015. A total of 326
patients were enrolled in this study, with 156 patients in the 72-hour antibiotic prophylaxis group (group A) and 170 patients in the
24-hour group (group B). Cefazolin was the antibiotic used in both groups. Two surgeons were involved in conducting all the spinal
procedures. Our study compared SSIs among patients undergoing instrumented spinal fusion.

Results: The overall rate of SSIs was 1.8% with no statistical difference between the two groups.
Conclusions: The 24-hour antimicrobial prophylaxis is as effective as the 72-hour dosage in instrumented spinal fusion surgery.
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Introduction

Antimicrobial prophylaxis in surgical practice has become
a universally accepted protocol for minimizing postopera-
tive complications related to infections [1-3]. Surgical site
infections (SSIs) are common complications in hospitals.
They account for approximately one-fifth of hospital-
acquired infections, and rank as the third most common
complication in hospitals [3,4]. Although prophylaxis is

an accepted practice, a debate exists with regard to the
antibiotic type to be used and its administration duration
for various surgical procedures. Appropriate antibiotic us-
age will help in reducing the emergence of drug resistance
and will also avoid complications such as Clostridium dif-
ficile infection arising due to prolonged antibiotic use [5].
The purpose of this study was to compare the efficacy of
24-hour and 72-hour antibiotic prophylaxis in preventing
SSIs.
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Materials and Methods

This was a prospective, randomized, comparative study
involving patients undergoing spinal fusion surgery. The
study was approved by the institutional research council
at our university. All patients above the age of 18 years
were included in this study. Patients with suspected spon-
dylodiscitis (pyogenic or tubercular), spinal fusion with-
out stabilization, revision spinal surgery and those who
had already received antibiotics for other infections in the
past three weeks were excluded from the study. Patients
undergoing instrumented spinal fusion were divided
into two groups: group A, receiving 72-hour antibiotic
prophylaxis, and group B, receiving 24-hour antibiotic
prophylaxis. The prophylactic dosage was initiated at least
30 min before the surgical incision and was continued at
8-hour intervals for 72 or 24 hour, in group A and group
B, respectively. Cefazolin injections were used in both
groups. If the surgical procedure exceeded 3 hour or if
the patient required more than 1,000 mL of blood trans-
fusion, an additional perioperative dose of 1 g Cefazolin
was administered to the patients. Of the 326 patients,
116 in group A and 128 in group B, who had undergone
lumbar and lumbosacral fusion, received an additional
intraoperative dose of 1 g cefazolin as the surgical proce-
dure exceeded 3 hour. No patient in either group received
more than 1,000 mL of blood transfusion. The surgical

Table 1. Patients demographic and surgical profile

wound in all patients was closed with a suction drain,
which was removed after 48 hour. All patients were cath-
eterized with a Foley catheter, which was removed after
48 hour. Group A had 156 patients and group B had 170
patients. Postoperatively, patients in both groups were
closely monitored for signs and symptoms of immedi-
ate SSIs, as described by Centers for Disease Control and
Prevention, and were followed up for a minimum of one
year for late onset SSIs.

Results

Results were analyzed with regard to age, sex, comorbidi-
ties, various fusion levels, and SSIs. The average age was
45.5 and 46.5 years in groups A and B, respectively. No
significant differences were noted between the two groups
with regard to sex and comorbidities such as diabetes mel-
litus, smoking and alcoholism. With regard to the spinal
fusion levels, there were no statistically significant differ-
ences (Table 1, Fig. 1).

Of the 326 patients, 22 were lost to follow-up (group A,
10; group B, 12) after nine months. The remaining 304 pa-
tients were followed up for a minimum of one year. With
regard to SSIs, six patients who had immediate postopera-
tive infection within two weeks of surgery were diagnosed
as per the guidelines of Centers for Disease Control and
Prevention. All these infections occurred at the lumbar

Group A (n=156)

Demographic data

Age (yr) 455
Sex
Male 40
Female 116
Diabetes mellitus 32
Smoking 21
Alcoholism 10

Operation region

Cervical 22
Dorsal, dorsolumbar 18
Lumbar 76
Lumbosacral 40
Surgical site infection 4

Group B (n=170) Statistical p-value

46.5 0.8”
0.9"
42
128
37 0.7"
24 08"
12 0.82"
26 0.87"
16 05"
81 0.9”
47 0.7"
2 0.43"

*From t-test, "From Fisher's exact test.
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level fusion. These patients were all positive for bacterial
growth based on the wound cultures (Fig. 2). Of the six pa-
tients, methicillin-resistant Staphylococcus aureus (MRSA)
was isolated from three; coagulase-negative Staphylococcus,
from two; and “gram-negative” non-fermenting bacilli,
from one (Table 2). In all except one, the SSI was classified
as a deep infection as evidenced by deep wound gaping and
required wound debridement and irrigation along with
appropriate antibiotics for a period of six weeks postopera-
tively. The one patient who had a non-fermenting, gram-
negative bacilli infection was diagnosed with a superficial
infection and was treated for four weeks with appropriate
antibiotics as per the sensitivity pattern of the pathogen.
All six patients were followed up for 18 months with no
evidence of infection recurrence at the surgical site. The
overall SSI rate was 1.8%. SSI incidence was higher in
group A, at 2.5%, than in group B, at 1.1% (Table 3).

Discussion

SSI is a major complication for both the patient and the
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treating physician irrespective of the surgical procedure
as it increases morbidity and mortality associated with

M Group A
W Group B

-
-
-

0.5 1
0

0 A

SS| MRSA CONS NFGN bacilli

Fig. 2. Pathogenic microorganisms. SSI, surgical site infection; MRSA,
methicillin resistant Staphylococcus aureus; CONS, coagulase nega-
tive staphylococcus aureus; NFGN bacilli, non-fermenting gram nega-
tive bacilli.
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Fig. 1. Demographic profile, group A and group B. (A) Patient demographic profile in group A. (B) Patient demographic profile in

group B. DM, diabetes mellitus.

Table 2. Data on SSI patients

Age/Sex Diagnosis

Case Group

Surgery

Comorbidity Infection type Organism

1 A 55/Female L4, 5 Lytic listhesis Instrumented fusion DM Deep incisional MRSA
2. A 52/Female L4, 5 Lytic listhesis Instrumented fusion DM Deep incisional MRSA
3. A 45/Female L5, S1 Lytic listhesis Instrumented fusion Nil Deep incisional CONS
4. A 53/Mmale L4, 5 Degen listhesis Instrumented fusion Nil Superficial incisional NFGN bacilli
5. B 58/Female L4, 5 Degen listhesis Instrumented fusion DM Deep incisional MRSA
6. B 52/female L5, S1 Lytic listhesis Instrumented fusion Nil Deep incisional CONS

SSI, surgical site infection; DM, diabetes mellitus; MRSA, methicillin resistant Staphylococcus aureus; CONS, coagulase negative staphylococcus

aureus; NFGN bacilli, non-fermenting gram negative bacilli.
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Table 3. SSl rate

Group Infections (SSI)
Group A 4(2.5%)
Group B 2(1.1%)
Total 6(1.8%)

Uninfected Total
152 156
168 170
320 326

SSI, surgical site infection.

the surgery [3,6,7]. This is accentuated by the presence of
foreign materials such as implants and synthetic grafts at
the surgical site. Instrumented spinal fusion is a common,
gold standard procedure for various spinal disorders,
which involves implants and auto or allo bone grafts/
bone substitutes and carries risks for SSIs similar to any
other orthopedic procedure [8-10]. Infection after spinal
surgery is a major complication, and every effort should
be made by the treating physician and the patient to pre-
vent and/or minimize it. Prophylactic antibiotics play an
important role for preventing or minimizing SSIs [9-13].
The incidence of SSIs following adult spinal surgery var-
ies from 0.7% to nearly 20%, depending on the type of
surgical procedure. Most SSIs are caused by Staphylococ-
cus species, in particular S. aureus and S. epidermidis, fol-
lowed by MRSA. These organisms are either endogenous
or exogenous in origin. Most of the time the infection is
due to an exogenous contamination [12,14,15]. A suitable
antibiotic for an appropriate period is mandatory, but pro-
longed use of prophylactic antibiotics should be avoided
[16-19]. There are many articles emphasizing compliance
which show that surgical care improvement projects do
minimize or influence SSIs [19,20]. A retrospective study
conducted by Collins et al. [12], showed that 1,980 instru-
mented spinal fusions performed over a period of 10 years
had an infection rate of 3.7%. S. aureus was the most com-
monly isolated organism, followed by Propionibacterium.
In a recent retrospective analysis by Liu et al. [20], 1,176
patients who underwent open, instrumented lumbar fu-
sion were shown to have a deep infection rate of 2.64%,
where most commonly isolated organism was S. aureus,
followed by MRSA. In a study by Kim et al. [21], the effi-
cacy of 48-hour antimicrobial prophylaxis was compared
with that of 72-hour dosage, and it was concluded that
for clean spinal surgery, antimicrobial prophylaxis for 48
hours is as efficient as that for 72 hours.

Our study compared the effectiveness of 24-hour and
72-hour antimicrobial prophylaxis, which is unique, as

controversies still exist with regard to the duration of an-
timicrobial prophylaxis in instrumented spinal fusion. In
this study, we found no statistical difference between the
two groups with regard to SSIs. The overall SSI rate was
1.8%, which is comparable to that reported in many other
studies. The 24-hour antimicrobial prophylaxis group had
SSI levels compared with the 72-hour group. In develop-
ing countries, surgeons still believe that a longer dura-
tion of antibiotic administration is required to prevent or
minimize SSIs; this includes India, where many surgeons
continue to give prophylactic antibiotics up to five days
postoperatively. Although the patient volume in our study
is small, it is still substantial as we included only instru-
mented spinal fusion procedures, and managed to convey
a strong message that 24-hour antimicrobial prophylaxis
is as effective as the 72-hour dosage.

The limitations of our study are as follows: (1) the to-
tal number of patients was relatively small, (2) we did
not have absolutely comparable (homogenous) groups,
though we tried to match as much as possible, and (3) we
did not include sub-analysis to quantify the risk factors
for SSIs. This will be the focus in our future study.

Conclusions

In clean surgeries, like instrumented spinal fusion, 24-
hour antimicrobial prophylaxis is as effective as the 72-
hour one.
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