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ABSTRACT

Background:

Surgical site infection remains an important cause of postoperative morbidity in orthopaedic surgery, especially in
procedures involving implants. Surgical antibiotic prophylaxis is a key preventive measure, but variation in antibiotic
choice, timing, and duration remains common in routine practice.

Objective:

To evaluate the pattern of surgical antibiotic prophylaxis in orthopaedic procedures at a tertiary care teaching hospital
in Eastern India and assess adherence to standard prophylaxis recommendations.

Materials and Methods:

This retrospective observational study was conducted in the Department of Orthopaedics, Kalinga Institute of Medical
Sciences, Bhubaneswar, Odisha. Records of 385 patients who underwent elective and emergency orthopaedic
procedures between January 2024 and December 2024 were reviewed. Data were collected regarding demographic
profile, procedure type, antibiotic used, timing of first dose, duration of prophylaxis, and occurrence of surgical site
infection. Antibiotic prophylaxis was assessed with respect to antibiotic selection, timing, duration, and overall
compliance.

Results:

Cefuroxime was the most commonly used prophylactic antibiotic, prescribed in 210 patients (54.5%), followed by
ceftriaxone in 65 patients (16.9%). Guideline-concordant antibiotics, defined as cefuroxime or cefazolin, were used
in 235 patients (61.0%). A total of 237 patients (61.6%) received the first antibiotic dose within 60 minutes before
incision, while 73 patients (19.0%) received the dose at induction. Prophylaxis was limited to 24 hours or less in 107
patients (27.8%). Full compliance with all assessed prophylaxis parameters was observed in 48 patients (12.5%). The
overall surgical site infection rate was 6.0%.

Conclusion:

Surgical antibiotic prophylaxis practices at KIMS Bhubaneswar showed partial alignment with standard
recommendations, particularly in antibiotic selection and perioperative timing. The main area requiring improvement
was avoidance of prolonged postoperative continuation. A structured institutional protocol, better perioperative
documentation, and regular audit-feedback may improve compliance further.
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Introduction

Surgical site infection (SSI) is one of the most
important healthcare-associated infections following
operative procedures. It contributes to increased
postoperative morbidity, prolonged hospital stay,
higher treatment cost, increased antibiotic exposure,
and the need for additional interventions [1,2]. In low-
and middle-income countries, the burden of SSI is
higher due to differences in infrastructure, infection-
control practices, antimicrobial use, surveillance
systems, and follow-up [3].

Orthopaedic surgery has specific concerns regarding
SSI because many procedures involve internal fixation
devices, prostheses, spinal implants, or other foreign
materials. Once bacteria adhere to an implant surface,
biofilm formation may make infection difficult to
eradicate with antibiotics alone. This may lead to
prolonged treatment, implant removal, revision
surgery, chronic osteomyelitis, and poor functional
outcomes [4,5].

Surgical antibiotic prophylaxis (SAP) is intended to
reduce the microbial burden at the surgical site during
the period of possible contamination. The aim is not to
sterilise tissue, but to ensure adequate antimicrobial
concentration in serum and tissue at the time of
incision and throughout the operative period [1].
Standard recommendations generally include use of an
appropriate narrow-spectrum antibiotic,
administration within 60 minutes before incision,
intraoperative  re-dosing when required, and
discontinuation within 24 hours for most clean and
clean-contaminated procedures [1,2,6].

International guidelines commonly recommend
cefazolin as the first-line agent for many clean
orthopaedic procedures because of its activity against
common skin flora, safety profile, and narrow
spectrum [1]. Cefuroxime is also used in many
institutional protocols as a cephalosporin option for
orthopaedic prophylaxis. The key principle remains
appropriate spectrum, timely administration, and

avoidance of unnecessary prolonged postoperative use
[1,2].

Despite the existence of guidelines, real-world SAP
practices often vary between institutions and
individual surgeons. In India, this variability is
especially relevant because antimicrobial resistance is
a major public health concern and inappropriate
antibiotic use contributes to selection pressure [7,8]. A
national survey of Indian orthopaedic surgeons
reported that although SAP is routinely practiced,
there is heterogeneity in antibiotic choice,
combination therapy, timing, route, and postoperative
duration [9]. Indian hospital-based studies have also
reported wide variation in SSI rates and antibiotic
prescribing patterns [10,11].

Published data regarding orthopaedic SAP practices
from Eastern India remain limited. Local audits are
important because antibiotic use is influenced by drug
availability, institutional policy, emergency surgical
load, operation theatre workflow, documentation
practice, and local prescribing culture. The present
study was therefore conducted to assess SAP practices
in orthopaedic procedures at Kalinga Institute of
Medical Sciences, Bhubaneswar, and to identify
practical areas for improvement.

Materials and Methods

Study design and setting

This was a retrospective observational study
conducted in the Department of Orthopaedics, Kalinga
Institute of Medical Sciences, Bhubaneswar, Odisha.
KIMS is a tertiary care teaching hospital catering to
patients from Odisha and neighbouring regions.
Study period

The study included patients who underwent
orthopaedic procedures from January 2024 to
December 2024. Follow-up records were reviewed up
to March 2025 wherever applicable, especially for
implant-related procedures.

Study population

A total of 385 patient records were included in the final
analysis.
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Inclusion criteria

Patients aged 18 years or above who underwent
elective or emergency orthopaedic surgery during the
study period and had adequate documentation of
antibiotic prescription were included.

Exclusion criteria

Patients were excluded if they had active infection at
the operative site before surgery, were receiving
therapeutic antibiotics for an established infection
before the procedure, underwent procedures primarily
for infected wounds, or had incomplete essential
records.

Data collection

Data were collected from admission records, operative
notes, anaesthesia records, medication charts,
discharge summaries, and follow-up records.
Variables recorded included age, sex, wound class,
ASA physical status, comorbidities, type of
orthopaedic  procedure, antibiotic —used for
prophylaxis, timing of first dose, duration of
prophylaxis, and occurrence of surgical site infection
during follow-up.

Assessment of surgical antibiotic prophylaxis

SAP was assessed under four broad parameters:
antibiotic choice, timing of first dose, intraoperative
re-dosing where applicable, and duration of
prophylaxis. For this audit, cefuroxime and cefazolin
were considered guideline-concordant agents for
routine clean and clean-contaminated orthopaedic
procedures. Administration within 60 minutes before
incision was considered appropriate timing. Duration
of 24 hours or less was considered appropriate
duration. Full compliance was defined as fulfilment of
all applicable prophylaxis parameters.

Definition of surgical site infection

SSI was identified from clinical records and follow-up
documentation based on standard clinical features
such as wound discharge, erythema, local warmth,
wound gaping, pus discharge, requirement for
antibiotics, wound debridement, or documented
diagnosis of SSI in the record. SSIs were classified as
superficial, deep, or organ-space when documentation
permitted.

Statistical analysis

Data were entered in Microsoft Excel and analysed
using descriptive statistics. Categorical variables were
expressed as frequencies and percentages. Continuous
variables were expressed as mean or median where
applicable.

Ethical considerations

The study was a retrospective record-based audit.
Patient identifiers were removed during data
extraction and analysis.

Results

Demographic and clinical profile

A total of 385 patients were included. The mean age
was 45.6 years. There was male predominance, with
236 males (61.3%) and 149 females (38.7%). Clean
surgical wounds accounted for 298 cases (77.4%),
while 87 cases (22.6%) were clean-contaminated.
Comorbidities were present in 147 patients (38.2%).
Table 1. Demographic and clinical profile of
patients

Variable Frequency (n) Per::,/zl)t =
18 to 30 years 82 213
31 to 45 years 108 28.1
46 to 60 years 114 29.6

>60 years 81 21.0

Male 236 61.3
Female 149 38.7
Clean wound 298 77.4
Clean-
contaminated 87 22.6
wound
ASA 154 40.0
ASA 1T 168 43.6
ASA III 52 13.5
ASA TV 11 2.9
Any
comorbidity 147 38.2
Diabetes
mellitus 8 203
Hypertension 95 247
Anaemia 44 11.4

Distribution of orthopaedic procedures

Open reduction and internal fixation was the most
common procedure, accounting for 142 cases (36.9%)).
This was followed by total joint arthroplasty in 67
patients (17.4%) and implant removal in 54 patients

(14.0%).
Table 2. Distribution of orthopaedic procedures
Percentage
Procedure Frequency (n) %) g
(1)
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Open
reduction and
internal
fixation

142 36.9

Total joint

17.4
arthroplasty 67 7

Implant

54 14.0
removal

External
fixation or
closed
reduction
Arthroscopic
procedures
Spine surgery 29 7.5
Other
procedures

Total 385 100.0

48 12.5

35 9.1

10 2.6

Antibiotic prescribing pattern

Cefuroxime was the most frequently prescribed
prophylactic antibiotic and was used in 210 patients
(54.5%). Ceftriaxone was used in 65 patients (16.9%).
Cefazolin was used in 25 patients (6.5%). Overall,
guideline-concordant agents, cefuroxime or cefazolin,
were used in 235 patients (61.0%).

Table 3. Antibiotic distribution

Antibiotic Frequency (n) Percentage
(%)
Cefuroxime 210 54.5
Ceftriaxone 65 16.9
Amoxicillin- 20 59
clavulanate
Pi Tine
iperacillin 30 78
tazobactam
Cefoperazone- 25 6.5
sulbactam
Cefazolin 25 6.5
Combination 10 26
therapy
Total 385 100.0
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Figure 1. Bar graph showing distribution of
prophylactic antibiotics used.
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Figure 2. Pie chart showing antibiotic distribution.
Timing of antibiotic administration

A total of 237 patients (61.6%) received the first
antibiotic dose within 60 minutes before incision. In
73 patients (19.0%), the dose was documented at
induction. In 58 patients (15.1%), the first recorded
dose was after incision. In 17 patients (4.4%), no
clearly documented preoperative dose was found.
Table 4. Timing of first antibiotic dose

Timin of Percentage
admin%stration Frequency (n) (%) ¢
Within 60

minutes before | 237 61.6
incision

At induction 73 19.0

After incision 58 15.1

No documented

preoperative 17 44

dose

Total 385 100.0
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Timing of first antibiotic dose
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Figure 3. Pie chart showing timing of first
prophylactic antibiotic dose.
Duration of prophylaxis
Only 107 patients (27.8%) received prophylaxis for 24
hours or less. Prophylaxis was continued beyond 24
hours in 278 patients (72.2%).
Table 5. Duration of antibiotic prophylaxis

Duration Frequency (n) Percentage
(%)

Single dose 32 83

Up to 24 hours | 75 195

24 to 48 hours | 95 247

48 to 72 hours | 110 28.6

More than 72 3 100

hours

Total 385 100.0
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Figure 4. Bar graph showing duration of surgical
antibiotic prophylaxis.
Compliance with prophylaxis parameters
Appropriate antibiotic choice was observed in 61.0%
of patients. Correct timing was observed in 61.6%.
Duration compliance was observed in 27.8%. Full
compliance with all parameters was observed in
12.5%.
Table 6. Compliance with prophylaxis parameters
Parameter Compliance (%)
Appropriate antibiotic 61.0

Correct timing 61.6

Duration up to 24 hours | 27.8

Full compliance 12.5

80%

61.0% 61.6%

60%
50%
40%
30% 27.8%
20%
12.5%
- -
0%

Appropriate Correct Duration up to Full
antibiotic timing 24 hours compliance

Compliance (%)

Figure 5. Bar graph showing compliance with
prophylaxis parameters.

Surgical site infection

The overall SSI rate was 6.0% (23/385). The highest
SSI rates were noted in spine surgery and external
fixation or closed reduction cases.

Table 7. SSI distribution by procedure type

Procedure Patients | SSI cases | SSI rate
(m) (m) (%)
Open
reducjclon " 0 o3
and internal
fixation
Total joint &7 ; is
arthroplasty
Implant
emovs >4 2 3.7
removal
External
fixation or
48 4 8.3
closed
reduction
Arthroscopic 35 | 2o
procedures
Spine 2 ; 03
surgery
Other 10 | 0o
procedures
Total 385 23 6.0
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Figure 6. Bar graph showing surgical site infection
rate by procedure type.

Discussion

This study evaluated SAP practices in orthopaedic
procedures at a tertiary care teaching hospital in
Eastern India. The findings show that antibiotic
selection and timing were reasonably aligned with
standard recommendations, while duration of
prophylaxis remains the main area requiring
improvement.

Cefuroxime was the most commonly used
prophylactic antibiotic in this study, accounting for
more than half of all prescriptions. This is clinically
reasonable because cephalosporins remain the
mainstay of prophylaxis in clean orthopaedic
procedures, where skin flora, especially staphylococci,
are the major organisms of concern [1,4]. Cefazolin is
often described as the preferred first-line drug in
several international guidelines [1]. However,
cefuroxime is also commonly used in orthopaedic
prophylaxis in many institutions and provides suitable
coverage for common Gram-positive organisms
encountered in clean orthopaedic surgery. The use of
cefuroxime as the dominant agent in this audit
suggests a consistent institutional preference for
cephalosporin-based prophylaxis.

The pattern observed in this study is more favourable
than several Indian reports where broader-spectrum
antibiotic use and combination therapy were frequent.
Santoshi et al. reported considerable heterogeneity in
SAP practice among Indian orthopaedic surgeons,
including variation in number of antibiotics, duration,
and choice of drug [9]. Skender et al. also reported
high antibiotic exposure among operated orthopaedic
patients in a teaching hospital in Madhya Pradesh,
with SSI incidence of 7.6% [10]. The present study
adds data from Eastern India and suggests that local
practice at KIMS is partly aligned with recommended
antibiotic choice.

Timing of administration is a central component of
SAP. In this audit, 61.6% of patients received the first
antibiotic dose within 60 minutes before incision,
while another 19.0% received the dose at induction.
This suggests that perioperative antibiotic coverage
was achieved in a substantial majority of cases. For
SAP to be effective, adequate tissue concentration
should be present at the time of incision [1,2]. Cases
with  after-incision administration or absent
documentation were fewer, but still represent an area
for process improvement. Some deviations may reflect
emergency workflows, ward-to-OT transfer issues,
and documentation gaps rather than true absence of
antibiotic administration.

Duration of prophylaxis was the weakest area. Only
27.8% of patients received antibiotics for 24 hours or
less, while 72.2% received antibiotics beyond 24
hours. Prolonged prophylaxis is common in Indian
surgical practice and is often influenced by concern
regarding implant infection, wound status, patient
comorbidities, and surgeon preference. However,
major guidelines recommend against unnecessary
postoperative continuation after clean and clean-
contaminated procedures [1,2,6]. Prolonged antibiotic
exposure increases cost and may contribute to
antimicrobial resistance without clear additional
benefit in routine prophylaxis [7,8].

The overall SSI rate in the present study was 6.0%.
This is within the range reported from Indian
orthopaedic and surgical studies. Skender et al.
reported an SSI rate of 7.6% among operated
orthopaedic patients in Madhya Pradesh [10]. Ratnesh
et al. reported an SSI rate of 11.1% among surgical
patients in Bhagalpur [11]. The acceptable SSI rate in
the present study may reflect perioperative antibiotic
coverage, operative environment, and standard
postoperative care, although the retrospective nature
of the study limits direct interpretation [12,13].
Procedure-wise, spine surgery and external fixation or
closed reduction showed higher SSI rates. This is
clinically understandable because spine surgery often
involves longer operative duration and deeper tissue
dissection, while external fixation is frequently
associated with higher soft-tissue injury, open
wounds, or compromised local tissue condition.
Arthroscopic procedures showed the lowest SSI rate,
consistent with smaller incisions and less soft-tissue
exposure [14].
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This audit also highlights the need for a local antibiotic
prophylaxis protocol. A practical institutional protocol
should clearly define the preferred prophylactic
antibiotic, timing responsibility, dose documentation,
re-dosing indications, and automatic stop orders.
Involving orthopaedics, anaesthesia, pharmacology,
microbiology, and nursing staff may help improve
implementation. The ICMR and national AMR
initiatives emphasize rational antimicrobial use and
stewardship as key elements in reducing antimicrobial
resistance [7,8].
The study has some limitations. It was retrospective
and dependent on documentation quality. Timing of
antibiotic administration may have been misclassified
in some patients if administration occurred but was not
properly recorded. Culture and sensitivity patterns
from SSI cases were not analysed in detail. Post-
discharge SSI detection may also have been
incomplete if patients sought care elsewhere. Despite
these limitations, the study provides useful baseline
information regarding orthopaedic SAP practice in an
Eastern Indian tertiary care setting.
Conclusion
Surgical antibiotic prophylaxis practices at KIMS
Bhubaneswar demonstrated partial alignment with
standard recommendations. Antibiotic selection and
perioperative timing were reasonably appropriate,
with cefuroxime being the most commonly used agent.
However, duration of prophylaxis requires
improvement, as prolonged postoperative
continuation was common.
A structured institutional  protocol,  better
documentation of pre-incision antibiotic
administration, anaesthesia-led timing checks, and
regular  audit-feedback cycles may improve
compliance and reduce unnecessary antibiotic
exposure.
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