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ABSTRACT

Background: Comparison of the efficacy of short term (up to 48 hours) versus long term (five days) antibiotic
therapy in preventing deep wound infections in elective orthopaedic surgeries.

Methods: Two hundred patients of all ages and both sexes were divided into two groups of 100 patients. One group
received long term antibiotic treatment consisting of 2 days intra-venous cefoperazone sulbactam 1.5 gm twice daily
and intra-venous amikacin 500 mg twice daily followed by 3 days of oral amoxicillin clavulunate 625 mg thrice daily.
Other group received short term antibiotic of 2 days intra-venous cefoperazone sulbactam 1.5 gm twice daily and
intra-venous amikacin 500 mg twice daily. Comparison of SSI was done with age, sex, BMI, pre-operative
haemoglobin, TLC, duration of surgery in both the groups.

Results: In group | and group Il respectively, average duration of surgery in procedures involving implants was
65.02+27.41 and 59.47+20.27 minutes and non implant related procedures was 53.66+£23.97 and 53.74+22.40
minutes. Overall incidence of SSI in Group | and Group Il was 14% and 10% respectively. Mean infection in the
present study was 12%.

Conclusions: It was concluded that in clean orthopaedic elective surgeries short term antibiotics regimen is as
effective as long term antibiotics regimen. Continuing antibiotics for more than two days is associated with drug
related complications like allergic reactions and gastrointestinal upset, adverse interactions in other drugs,
development of resistant organisms and it adds to overall cost of treatment.
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INTRODUCTION

It was rightly stated by Moynihan way back in 1920, that
every operation in surgery is an experiment in
bacteriology.! Infection at or near surgical incisions
within 30 days of an operative procedure, dubbed
surgical site infection (SSI). The centre for disease

control and prevention (CDC) considers SSI to include
both incisional SSI and organ space SSI. Incisional SSI is
subdivided in to superficial and deep SSI, depending on
whether the infection is limited to the skin and
subcutaneous tissue only (superficial SSI) or extends into
the deeper tissues, such as the fascial and muscular layers
of the body wall (deep SSI). Organ/space SSI is an
infection that occurs anywhere within the operative field
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other than where the body wall tissues were incised.?
SSI accounts for 15% of all nosocomial infections and,
among surgical patients, represents the most common
nosocomial infection.® Surgical wounds are stratified into
four classes; class | (clean), class Il (clean-contaminated),
class 111 (contaminated) and class IV (dirty-infected).

Prophylactic antibiotics have been described as
antibiotics given for the purpose of preventing infection
when infection is not present but the risk of postoperative
infection is present.* The use of prophylactic antibiotic
therapy before the induction of anesthesia and continuing
it after surgery is an accepted method of avoiding
postoperative infection.>® All infections cannot be
prevented by the use of prophylactic antibiotics. Each
patient has a unique set of immune defences and
therefore different risks of infection. Use of broad-
spectrum antibiotics contributes to the development of
multi-drug-resistant organisms.” Similar to the rise in
penicillin resistance there has been, in the past decade, a
rise in the prevalence of methicillin resistant
Staphylococcus aureus surgical site infections.® The goal
of antimicrobial prophylaxis is to achieve serum and
tissue drug levels that exceed, for the duration of the
operation, the minimum inhibitory concentration for the
organisms likely to be encountered during the operation.
The idea is not to sterilize tissues but to reduce the
microbial burden of intra-operative contamination to a
level that cannot overwhelm host defenses.

There is no consensus with regard to the optimal duration
of prophylaxis. The standard practice is to administer
prophylactic intravenous antibiotics only on the day of
surgery in Western countries.®'? Benefits of peri-
operative antimicrobial prophylaxis need to be balanced
against risks. Patient risk factors thought to increase the
chance of SSI include advanced age, poor nutritional
status, obesity, smoking, diabetes, altered immune
response, length of preoperative stay, colonization with
micro-organisms, coexisting infections remote from
operative site, setting of the procedure (elective or
emergent, clean or contaminated, and others).!® Certain
procedures are associated with low risk for a SSI, and the
risks of antimicrobial prophylaxis may outweigh the
benefits. Risks include allergic reactions, toxic side
effects of antimicrobials, adverse interactions with other
drugs, and development of resistant organisms.

The most important consideration in choosing an
antibiotic for prophylaxis is its spectrum of action. While
the chosen antibiotic may not cover the entire spectrum
of organisms that may be encountered, it must be active
against the bacteria that commonly cause postoperative
infection. Other factors to consider include the
pharmacokinetics and pharmacodynamics of the drug.
The final consideration should be the cost associated with
the use of the antibiotic, which should include the costs
of drug monitoring, administration, repeat doses, adverse

effects, and failure of prophylaxis (i.e., wound infection
sequel).1415

The purpose of conducting this study is to know whether
prophylactic administration of antibiotics for short term
can decrease  postoperative  morbidity, shorten
hospitalization, reduce the overall cost attributable to
infection and prevent un-necessary use of antibiotics for
longer periods.

METHODS

In the present study, a total of 200 patients, admitted in
the orthopaedic wards of Pt. BD Sharma, post graduate
institute of medical sciences from November 2012 to
April 2014, of all ages and both sexes were divided in to
two groups of 100 patients each. Patients who were
healthy and coming to the hospital for soft tissue
procedures or procedures involving implants (such as
plating, nailing, arthroplasties) were included.

The patients in the first group were given peri-operative
prophylactic  intravenous  antibiotic  intra-venous
cefoperazone sulbactam 1.5 gm and intra-venous
amikacin 500 mg 30 minutes prior to the induction of
anesthesia, which was continued in the post operative
period for 48 hrs as twice daily doses after which it was
discontinued. In the patients of the second group the same
protocol was followed as in the first group, and after first
48 hrs of post-operative period, they were further given
an oral amoxicillin clavulunate 625 mg thrice daily as a
part of post surgical prophylaxis for 3 more days.

In each group, equal number patients with procedures
involving implants and soft tissue procedures were
included. Any discharge/pus if present was collected and
sent for culture and sensitivity. The organism was
identified and its antimicrobial susceptibility carried out
following standard protocols. Patient was admitted prior
to surgery, operative area cleaned of hairs night prior to
surgery (use of razors over operative area avoided).
Routine blood investigations were carried out in all the
patients. All necessary precautions were followed such as
using autoclaved gloves, sterile instruments and drapes,
standard surgical scrub for 5 minutes before operation,
cleaning of operative area with povidone iodine and
spirit, minimal tissue handling, maintaining of adequate
hemostasis and minimal use of cautery, using drains
wherever necessary.

Criteria for judging whether or not a wound infection
occurred were according to Pavel et al.*® If a wound
drained purulent material irrespective of whether an
organism was cultured or not it was considered infected.
When a wound became red, painful or tender, swollen
and hot for more than 48 hours, the wound was
considered infected. When the patient had fever for more
than 48 hours and no other cause could be traced, the
wound was considered infected. If the patient had a stitch
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abscess with a small amount of purulence directly around
a suture, but without any signs of inflammation or fever,
the wound was not considered infected.

Patient’s were followed with daily temperature chart,
with changing of wound dressing on second post-
operative day and signs of wound infection like local
erythema, induration, local rise of temperature and any
discharge were looked for. Sutures were removed twelve
days after surgery. If an infection is noted, sutures were
removed earlier, discharge was sent for culture and
sensitivity testing was done.

Patients were followed up for at least 12 weeks and
complications noted. Deep infection was considered as an
infection that occurred at least 3 weeks after the primary
operation and necessitated surgical debridement.

Statistical analysis

Data from both groups was collected and analyzed with
help of IBM SPSS software (version 20.0), a p value of
less than 0.05 considered as statistically significant. Chi
square test and fisher exact test was used for qualitative
data and unpaired student’s t-test was used for
quantitative data.

RESULTS

Out of the 200 patients enrolled in the study, 100 patients
in each group were analysed after randomisation, they
were further divided in equal groups of implant and non-
implant ~ surgeries.  The  baseline  demographic
characteristics including baseline investigations and
duration of the study were comparable in both the groups
(Table 1).

Table 1: Baseline demographic parameters.

Non- implant

Group Il P value Group | Group Il P value

Age 30.66+1058  40.14323.03  >005  3024+19.35  26.9+18.93  >0.05
Sex (M/F) (%) 70/30 72128 0825  64/36 68/32 0.672
for/:)o"e” non smoker 4, g 42/58 0.300 78/22 78/22 1
?k'\g"/'mz) 2358+1.80  22.95+1.97 5005 22904147 23084207  >005
HB 11.43:271  11.35+1.83 >0.05 11.46+1.71 11.37+1.67  >0.05
(g/dl) g/dI

TLC 8454£2323.10  8012+2093.68 45 ge3gi2446.64 87584256220 >0.05

x10%/1 x 10%/1
Duration of surgery  65.02427.41  59.47+2027 005  53.66423.97  53.7442240  >0.05

Table 2: Overall incidence of SSI in both groups.

Infection Group!  Group Il
(n=100) (long (short
duration) duration
SSI infection
N (%) 14(14) 1010 0.384
Impant group
(%) (n=50) 18 8 0.132
Non-implant
(n=50)

We observed that in the implant group, 9 patients (18%)
developed SSI in group | and 4 patients (8%) developed
in group Il (p>0.05); similarly 6 patients (12%) and 5
patients (10%) developed SSI infection in group | and
group Il (p>0.05) respectively in the non-implant group.
The overall incidence (n=100/100) was comparable with
14% and 10% incidence of SSI in group | and Il
respectively (Table 2).

SSI infection cases with respect to their age groups in
both groups without implants was observed in 4 cases in
group | and 1 case in group Il in the age group of 30-50
years having infection followed by 2 cases in group | and
3 cases in group Il in <30 years age group (p>0.05).
Comparison of SSI infection cases with respect to their
age groups in both groups with implants showed 2 cases
each in age group of <30 years; 30-50 years and >70
years in group | and 1 case each in <30 and >70 years age
group with SSI infection (p>0.05).

SSI infection cases with respect to their sex groups in
both groups without implants showed equal number of
male i.e. 2 cases each and 4 female in group | and 3
female in group Il suffered with infection (p>0.05). SSI
infection cases with respect to their sex groups in both
groups with implants showed male suffering most as
compared to female. In our study, 7 male in group | and 3
male in group Il suffered with infection as compared to 2
female in group | and 1 female in group Il (p>0.05).

SSI infection cases with respect to their BMI showed 4
cases in group | and 4 cases in group Il infected with SSI
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with BMI ranged from 20-25 (p>0.05) with implants and
without implants we noted that 6 cases in group | and
cases in group Il infected with SSI with BMI ranged from
20-25 (p>0.05).

Comparison of SSI infection cases with respect to their
Hb status in both groups without implants showed 4 cases
in group | and 2 cases in group Il infected with SSI with
8-10 g/dl Hb (p>0.05) and with implants we noted that 1
case in group | and 1 case in group Il infected with SSI in
<8 g/dl Hb followed by 4 in group | and 2 in group Il
with a range of 8-10 g/dl Hb (p>0.05).

SSI infection cases with respect to their TLC level
obtained in both groups without implants showed 2 cases
each in group | and group Il infected with SSI in <8000
and 8000-11000x10%L TLC(p>0.05) and with implants,
we noted 5 cases in group | and 2 cases in group Il
infected with SSI in <8000x10%L TLC and equal number
of cases in 8000-11000x10%L TLC i.e. 1 case each.

Overall incidence of our study in both the groups showed
that patients infected with SSI 14 (14%) cases in group |
and 10 (10%) in group Il irrespective of their use of
implants.

DISCUSSION

Postoperative wound infections have been shown to
significantly increase morbidity, extend patients hospital
stay, drastically increase the cost of medical system and
causes severe physical limitations that diminish the
quality of life. Decreasing the incidence of SSI is a matter
of utmost interest to both patient and surgeon.

The use of prophylactic antibiotics is one of most
important factor in decreasing infection and there is wide
variability in duration of their use. Available literature
recommends use of prophylactic antibiotics for 24 hours
only. Administration of prophylactic antibiotics for
longer than 24 hours has not been demonstrated to be
effective and may actually lead to superinfection with
drug resistant organisms.’

In our study, SSI among long term group was 14% and
short term group was 10% which was statistically
insignificant. Similar results have been quoted by
Heydemann et al, Gultilo et al retrospectively compared
outcomes for 1341 joint arthroplasties who had received
prophylaxis for 3 days with 450 patients undergone
similar procedure and received antibiotics prophylaxis for
one day.318 Infection developed in 8 (0.6%) of 1341
patients in first group compared with 3 (0.67%) of 450
patients in second group.

Mean infection rate in one study was found out to be 12%
which is higher in comparison to previously done studies
(Table 3).

The lower incidence of infection in above studies may be
attributed to better operative environment and hygiene
practiced in operating room and better postoperative care.

Out of 200 patients, 137 (68.5%) were males and 63
(31.5%) were females. 14 (10.21) out of 137 males
developed SSI compared to 10 (15.87%) out of 63
females developed SSI. Shrestha et al found out infection
rate among males was nearly twice that of females.®

Table 3: Comparison of mean infection rates.

Pavel et al'® 2.85
Nadeem et al?® 11
Shrestha et al*® 5.3
Ribeiro et al** 17.24
Present study 12

Out of 200 patients, 54 (27%) patients were more than 50
years age group and 146 (73%) were below 50 years. Out
of 54 patients above 50 years, 8 developed (14.81%)
developed infection, whereas 16 (10.95%) out of 146
patients below 50 years age developed SSI. Shams
Nadeem et al found out infection rate to be >25% among
patients more than 50 years.?® Increased infection rates
among elderly may be attributed to low healing rates,
malabsorption and low immunity.

Smoking was associated with higher incidence of SSI. 59
patients (29.5%) were smokers and 141 (70.75%) were
non-smokers. Out of 59 patients who were smokers, 11
(18.64%) developed SSI and 13 (9.2%) out of 141 non-
smokers developed SSI. Nadeem et al, showed 25%
infection rates among smokers in their study.?® Smoking
has detrimental effect on tissue oxygenation, impairing
reparative process of wound healing and neutrophil
defence against surgical pathogens.

Average BMI in long duration group was 22.90+1.47
kg/m? and short duration group was 22.95+1.97 kg/m?2,
Out of 200, 22 (11%) patients had BMI >25 and 178
(89%) had BMI <25.6 (27.27%) out of 22 patients with
BMI >25 developed SSI compared to 18 (10.11%) out of
178 with BMI <25. Nadeem et al, in their study found out
BMI more than 40 kg/m? to be associated with higher rate
of surgical site infection.?°

Anaemia itself is not an established risk factor for SSI.
However a higher incidence of SSI was noted in low
preoperative Hb group. Mean Hb in long duration group
without implant was 11.45+1.71 g/dl and with implant
was 11.43+2.71 g/dl whereas mean Hb in short duration
group without implant 11.37£1.67 g/dl and with implant
was 11.35+1.83 g/dl. 57 (28.5%) patients had Hb<10 g/dI
of which 14 (24.56%) developed SSI compared to 10
(6.99%) out of 143 (71.5%) patients with Hb>10 g/dl. It
may be due to poor oxygen and nutritional delivery to
tissues. Out of total 200 patients, 30 (15%) had TLC
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more than reference range i.e. 11000x10%1. 7 (23.33%)
out of these 30 developed SSI. Incidence of SSI among
170 (85%) patients with TLC<11000x10%1 was 17
(10%). Average duration of surgery in Long term
antibiotics group was for implant procedure. 65.02+27.41
minutes and non-implant procedure 53.66+23.97 minutes
and that of short term antibiotics with implants
59.47+20.27 minutes without implants 53.74+22.40
minutes. 11 surgeries lasted more than 2 hours of which 2
(18.18%) developed SSI whereas out of 189 surgeries
lasting less than 2 hours. 22 (11.64%) developed SSI.
Shrestha et al, Ribeiro et al found increased rates of
infection in surgeries lasting longer than 2 hours.1%?!

CONCLUSION

In our study, there was no statistical difference between
rate of infection among those who received two days
intra-venous antibiotics and those who received
antibiotics for five days. Thus, it was concluded that in
clean orthopaedic elective surgeries short term antibiotics
regimen is as effective as long term antibiotics regimen.
Continuing antibiotics for more than two days is
associated with drug related complications like allergic
reactions and gastrointestinal upset, adverse interactions
in other drugs, development of resistant organisms and it
adds to overall cost of treatment.
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