ORIGINAL ARTICLE

Van Medical Journal

Van Med J 31 (4): 255-260, 2024
DOI:10.5505/vmj.2024. 72691

Is a Single Dose of Antibiotic Prophylaxis Sufficient to
Prevent Infections in Total Joint Arthroplasty?
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Abstract

Introduction: Prosthetic infection is a serious complication that can develop after knee and hip arthroplasty and remains a common
reason for revision surgery. Guidelines recommend various measures to prevent infection, howewer some professional associations argue
that there is insufficient evidence for single-dose antibiotic prophylaxis. Our study compares the outcomes of patients receiving short- and
long-term antibiotic prophylaxis in arthroplasty surgery.

Materials and Methods: In this retrospective study of 424 patients undergoing knee or hip arthroplasty, two prophylaxis protocols were
compared. Group 1 (190 patients, 44.8%) received cefazolin pre- and postoperatively on day 1, while group 2 (234 patients, 55.2%)
received extended cefazolin (5 days postoperatively) and oral amoxicillin clavulanic acid (5 days). Early postoperative infection rates were
evaluated.

Results: In this study, 83.4% of 424 patients who underwent total knee and hip arthroplasty were female. Knee and hip operations were
performed in 86.8% and 13.2% of the patients, respectively. The mean age did not show a statistically significant difference. There was no
significant difference between the groups in terms of periprosthetic infection rates (p=0.828). Postoperative wound complications were
seen in 34 (18%) patients in group 1 and 44 (19%) patients in group 2, but this difference was not statistically significant (p=0.704). No
significant difference in wound complications and prosthesis infection rates was found between group 1 and group 2 patients with risk
factors (p>0.05).

Conclusion: In primary joint arthroplasty, extended oral antibiotic prophylaxis did not provide additional protection against single-day
antibiotic prophylaxis. The results were similar in both risk and non-risk groups. Considering antibiotic resistance, side effects and costs,

it is concluded that extended prophylaxis is unnecessary. However, further large-scale studies on this subject are required.
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Introduction

Total knee and hip arthroplasty are surgeries that
significantly improve the quality of life of patients
with osteoarthritis. Prosthesis infection, which is
among the complications of this surgery, is one of
the worst complications that may cause patient
morbidity (D). Although all scientific
recommendations are followed to avoid prosthesis
infection, infection is still the first most common
reason for the need for revision in total knee
arthroplasty and the third most common reason in
total hip arthroplasty (2,3). To prevent prosthesis
infection, attention to many parameters such as
ideal  operating theatre  conditions, early
withdrawal of the postoperative urinary catheter,
cleaning of the hair in the surgical field, and blood
glucose regulation are clearly recommended in the
guidelines (4). Although the guidelines have clear
recommendations regarding the timing and dosage
of antibiotic prophylaxis, orthopedic surgery
associations have objections on this issue (5-7).

In the recommendations of organizations such as
Center for Disease Control (CDC), World Health

Organization (WHO), Surgical Care Improvement
Project, it has been stated that single dose
antibiotic prophylaxis is sufficient in clean and
clean contaminated surgical procedures (4,5,8,9).
However, national associations such as American
Association of Hip and Knee Surgeons, UK
Department of Health, British Orthopedic
Association have stated their objections on the
subject. They stated that there is not enough
scientific evidence to apply single dose antibiotic
prophylaxis in arthroplasty surgery and the
situation is controversial (6,10,11). Although the
guidelines of organizations such as the CDC state
that a single-dose antibiotic regimen is sufficient,
there are also studies that have found that in the
daily practice of orthopedic surgeons, single-dose
antibiotic administration will still not be sufficient
and that orthopedic surgeons who prefer
prolonged antibiotic prophylaxis are close to half.
The main reason for this is that infection
complications in arthroplasty surgery are more
morbid than other system surgeries. In case of
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infection after arthroplasty, the concern that a
difficult process for both the patient and the
surgeon may start with revision surgeries has been
put forward (12). For total hip and total knee
arthroplasty, controversy remains about the
optimal duration of prophylactic antibiotics,
although more-recent studies do not support the
use of antibiotics past 24 hours postoperatively In
our study, we compared the results of patients
who  received antibiotic = prophylaxis  for
preoperatively (60 minutes before), on the day of
operation and the following day with those who
received prolonged antibiotic prophylaxis in
patients who underwent primary total knee and
primary total hip arthroplasty to help resolve this
complexity.

Materials and Methods

Patient files and data from the hospital database
were analyzed. This retrospective study included
424 adult patients who underwent primary total
knee and primary total hip arthroplasty between
January 2013 and December 2022. Patients with a
history of preoperative antibiotic use for another
reason, penicillin allergy and patients whose
outpatient clinic records could not be accessed

were excluded. Age, gender, underlying risk
factors (diabetes mellitus, smoking, obesity,
rheumatic diseases) and postoperative

complications were analyzed. In group 1, 190
(44.8%) patients received a single dose of 2 g IV
cefazolin  within 30 minutes preoperatively,
followed by 3x1 g IV cefazolin prophylaxis on the
day of operation and postoperative day 1. In
addition to the same prophylaxis protocol, 234
(55.2%) patients in group 2 received 3x1 g IV
cefazolin for 5 days postoperatively, followed by
oral amoxicillin clavulanic acid prophylaxis for 5
days (Figure 1). Similar methods were applied to
both groups of patients to prevent infection.
Detailed preoperative anamnesis was taken and
examinations were performed to exclude any foci
of infection in the body. Patients were given a
bath 1 day preoperatively. Any body hair in the
incision area was shaved on the operating table.
Preoperative skin cleansing was performed with
povidone iodine. Tourniquets were used in all
patients undergoing total knee arthroplasty and
gentamicin bone cement was used for implant
placement. Surgical wound dressings (drapes) were
used. Double gloves were used during surgery.
Low pressure irrigation was used during surgery.
Drain and urinary catheter were removed on the
first postoperative day.

Patients with Pasacy Total Knee
and Hip Arthroplasty
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Figure 1: Work Flow Chart

All  patients were mobilized on the first
postoperative day. The mean duration of
hospitalization was 5 days in both groups. Patients
who developed early postoperative infection
(within the first 1 month after the operation) were
included in the study to evaluate the effectiveness
of the duration of antibiotic use. Patients were
diagnosed according to the Musculoskeletal
Infection Society (MSIS) criteria.

Ethical consent: The study was initiated with the
approval of the Yuziinct Yil University Faculty of
Medicine Non-interventional Clinical Researches
Ethics Committee (Date: 2023, Decision No:
2023-12-03).

Statistical analysis: The data of both groups
were analyzed with SPSS version 26 after
appropriate  coding.  Continuous  numerical
variables (age) were checked with normality tests
(Kologorov-Simirnov, Histogram). Mean and
standard deviation values were given for normal
distribution. Percentages and frequencies were
given for categorical and nominal variables. The
relationship between the duration of antibiotic
administration and other variables was compared
by Chi-square test. Pearson's Chi-squatre test or
Fisher's exact test was used according to the place.
Student-t test was used for comparison of means.
Statistical significant level (Type-1 error level) was
considered as 5%.
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Results

Of the 424 patients included in the study, 354
(83.4%) were female. The number of patients who
underwent total knee arthroplasty was 368 (86.8%)
and the number of patients who underwent total
hip arthroplasty was 56 (13.2%). There were 190
patients in group 1 and 234 patients in group 2.
The mean age of the patients was 063.97%£7.35

years in group 1 and 63.03%+8.02 years in group 2
and this difference was not statistically significant.
There was no statistically significant difference
between the underlying diseases of the patients in
the groups (Table 1). There was no significant
difference between group 1 and group 2 in
prosthesis  infection rates wuntil the 3rd
postoperative month (p=0.828). Periprosthetic
infection was seen in only 5 (1%) of 424 patients.

Table 1: Comparison of the underlying diseases of the groups

Underlying Diseases Group 1 (190) n (%) Group 2 (234) n (%) p
Diabetes mellitus 25 (13.2) 24 (10.2) 8323
Smoking 38 (20) 48 (20) 0.906
Obesity 66 (34.7) 80 (34.2) 0.675
Rheumatic diseases 3(1.6) 5(2.1) '

Table 2: Comparison of prosthesis infection rates of patients with and without risk for infection in group 1

Prosthesis Infection

Group 1 Negative Positive
n % n % p
Smoking Negative 151 99.3 1 0.7 0.286
Positive 37 97.4 1 2.6 ’
Diabetes Mellitus Negative 163 98.8 2 1.2 0.580
Positive 25 100.0 0 0.0 ’
Obesity Negative 123 99.2 1 0.8
Positive 65 98.5 1 1.5 0.649
Rheumatic Diseases Negative 185 98.9 2 1.1 0.85
Positive 3 100.0 0 0.0 )

Table 3: Comparison of prosthesis infection rates of patients with and without risk for infection in group 2

Prosthesis Infection

Group 2 Negative Positive
n % n % P

Smoking Negative 186 98.9 2 1.1 0.549
Positive 45 97.8 1 2.2

Diabetes Mellitus Negative 208 99.0 2 1.0 0.185
Positive 23 95.8 1 4.2

Obesity Negative 153 99.4 1 0.6 0.233
Positive 78 97.5 2 2.5

Rheumatic Diseases Negative 226 98.7 3 1.3 0.797
Positive 5 100.0 0 0.0

Of the 5 patients who developed infection, 3 were
in group 2 and 1 of the 3 patients in group 2 was
found to be infected after total hip arthroplasty
and the other 2 were found to be infected after
total knee arthroplasty. Two were in group 1 and 1
of the 2 patients in group 1 was found to be
infected after total hip arthroplasty and the other
was found to be infected after total knee

arthroplasty. The postoperative wound

complications of the patients included delayed
wound healing, separation of the wound lips, skin
necrosis, prolonged discharge from the wound
site, superficial or deep haematoma formation,
allergic reaction to plaster, suture material or
dressing materials, bullae formation on the skin,
fat necrosis and bleeding. Postoperative wound
complications developed in 34 patients (18%) in
group 1 and 44 patients (19%) in group 2, and the
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difference between the groups was not statistically
significant (p=0.704). There was no statistically
significant difference in the rate of other wound
complications and prosthesis infection in patients

at risk for prosthesis infection in group 1 and
group 2 (Table 2-5).

Table 4: Comparison of postoperative wound complications rates between patients at risk for infection

and patients without risk in group 1

Postoperative Wound Complications

Group 1 Negative Positive
n % N % Y

Smoking Negative 125 82.2 27 17.8 0.774
Positive 32 84.2 6 15.8

Diabetes Mellitus Negative 135 81.8 30 18.2 0.447
Positive 22 88.0 3 12.0

Obesity Negative 105 84.7 19 15.3 0.308
Positive 52 78.8 14 21.2

Rheumatic Diseases Negative 155 82.9 32 17.1 0462
Positive 2 66.7 1 33.3

Table 5:
patients without risk in group 2

Comparison of postoperative wound complications rates between patients at risk for infection and

Postoperative Wound Complications

Group 2 Negative Positive
n %o n % p

Smoking Negative 153 81.4 35 18.6 0.883
Positive 37 80.4 9 19.6

Diabetes Mellitus Negative 169 80.5 41 19.5 0.404
Positive 21 87.5 3 12.5

Obesity Negative 126 81.8 28 18.2 0.736
Positive 64 80.0 16 20.0

Rheumatic Diseases Negative 185 80.8 44 19.2 0277
Positive 5 100.0 0 0.0

Discussion

The development of infection after prosthetic
surgery is an important problem for both the
surgeon  and  the  patient.  Preoperative,
intraoperative and postoperative precautions are
required to prevent periprosthetic joint infections.
Prophylactic antibiotic administration is one of
these measures. The antibiotic prophylaxis has
been proven to be effective in reducing surgical
site infections with scientific data at a high level of
evidence. However, it cannot be said that a

consensus on the timing and type of prophylaxis
has not yet been reached for orthopedic surgery
and especially for arthroplasty (1). Engesaeter et
al. (13) found less infection and aseptic loosening
after multiple antibiotic prophylaxis compared to
single antibiotic prophylaxis in their observational
study. In the conclusion of a meta-analysis
examining antibiotic prophylaxis in total knee and
hip arthroplasty, it was stated that postoperative
antibiotic prophylaxis did not decrease the rate of
surgical site infection (14). In the CDC guideline
for the prevention of surgical site infections in
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2017, it is among the strong recommendations
that postoperative antibiotics should not be given
after closure of the surgical site in clean wounds,
even if there is a drain (5). However, this is
worrying because the guideline is based on only 6
orthopedic studies (15). In a systematic review
conducted in 2019 on antibiotic prophylaxis in
primary hip and knee arthroplasty, it was
mentioned that the studies examined on the
subject were not new and not at a high scientific
evidence level (10). Although the guidelines state
that prophylaxis given in multiple doses is not
superior to single-dose antibiotic prophylaxis, it
has been observed that the studies cited by the
relevant  guidelines  while  making  their
recommendations have been criticized as being
few and insufficient in terms of orthopedic
surgeries in which implants are placed. It has been
reported that the adequacy of single dose
prophylaxis should be decided as a result of
comprehensive and arthroplasty-specific studies to
be conducted on the subject (6). When the
findings of our study were analyzed, we did not
find a significant difference between the infection
rates of the group given antibiotic prophylaxis and
the group not given antibiotic prophylaxis in the
postoperative period. This finding is consistent
with the existing literature. In studies conducted
by considering risk factors such as increased body
mass index (BMI), smoking, diabetes, chronic
kidney disease, previous myocardial infarction,
autoimmune disorders and Staphylococcus anreus
colonization for  the development  of
periprosthetic infection, it has been observed that
the high-risk group given prolonged antibiotic
prophylaxis has better results than the high-risk
group not given prophylaxis (15-17). However, in
our study, we observed that antibiotic prophylaxis
given to the high-risk group only on postoperative
day 1 was sufficient to prevent prosthesis
infection. There are also publications in the
literature supporting us and indicating that the
results were similar despite prolonged oral
antibiotic prophylaxis in patients with risk factors
(7). In the study of Karender et al. (7) extended
oral antibiotic prophylaxis after primary total knee
arthroplasty and total hip arthroplasty did not
reduce rates of wound complications or early
periprosthetic joint infection. Considering the
possible complications of antibiotic use, cost and
the risk of development of antibiotic resistance, it
seems that it would be more appropriate not to
give prolonged oral antibiotic prophylaxis as a
result of our study. However, on the other hand,
the fact that infection still ranks first among the
causes of revision surgeries, the concerns of

orthopedic surgeons performing arthroplasty and
publications with different results seem to
complicate the decision on the duration of
antibiotic prophylaxis.

Study limitations: The study is limited by its
retrospective and small sample size, but
prospectively collected data were utilized to
strengthen its accuracy. It would have enriched
the study to mention how treatment was
performed after prosthesis-related infections. It
would have given clearer results to report whether
the prosthesis brands used in the groups were the
same.

Conclusion

In our study, we concluded that prolonged oral
antibiotic prophylaxis is useless against single day
antibiotic prophylaxis in preventing prosthesis
infection in primary joint arthroplasty. The results
were similar both in the group at risk for
prosthesis infection and in the group not at risk.
Considering the side effects and financial burden
that may develop due to antibiotic resistance and
antibiotic use, we think that it is pointless to give
prolonged oral antibiotic prophylaxis in patients.
However, the details of antibiotic prophylaxis in
primary hip and knee arthroplasty will be clarified
with more comprehensive prospective studies.
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