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Abstract. In 2023, members of the Musculoskeletal Infection Society (MSIS) and the European Bone and
Joint Infection Society (EBJIS) participated in a survey assessing their approaches to prevention, diagnosis, and
management of orthopedic infections. The survey revealed notable differences between the two societies in sev-
eral key areas, including requirements for smoking cessation prior to elective surgery, use of pre-operative skin
and nasal antiseptics, application of local antibiotics in non-infected cases, preferred definitions of peripros-
thetic joint infection (PJI), use of alpha-defensin testing in pre-operative diagnosis, application of sonication
of explanted implants, number of tissue samples obtained for microbiological and histological analysis, use of
sequence-based diagnostics, and duration of antibiotic therapy. These findings demonstrate substantial variabil-
ity in clinical practice among international experts in the field, highlighting the need for further research and
consensus to harmonize strategies in orthopedic infection care.

1 Introduction

Orthopedic infections are among the most common in-
fections encountered by infectious disease physicians.
These conditions, including periprosthetic joint infection
(PJI), fracture-related infection (FRI), vertebral osteomyeli-
tis/diskitis (NVO), and diabetic foot infection, pose signif-
icant challenges to clinicians. Despite their prevalence, the
optimal treatment approach remains debated, with cure rates
influenced by both clinical and host-specific factors. Though
in recent years we have gained some robust data on man-
agement (Li et al., 2019; Bernard et al., 2021; Obremskey et
al., 2025), most treatment practices and guidelines are still
largely based on expert opinion and retrospective studies.

Two professional societies promoting research and stan-
dards within this field are the European Bone and Joint Infec-
tion Society (EBJIS) and the Musculoskeletal Infection So-
ciety (MSIS, based in the United States). Members of these

two societies are global leaders in the field of orthopedic in-
fections, and many have clinical practices that focus almost
exclusively on managing these challenging disease entities.
While there is often general agreement among these experts
on how best to manage a given infection, differences in daily
clinical practice remain, likely due to ongoing gaps in the
data available.

In 2023, we surveyed attendees of the MSIS annual meet-
ing and members of EBJIS to gather data on current prac-
tices within this group of clinicians who focus on orthopedic
infections. We present the results here, with the goal of high-
lighting areas of differing practice that point towards oppor-
tunities and needs for future research.

2 Methods

At the MSIS meeting in August 2023, meeting attendees
were asked questions using Slido (http://slido.com, last ac-
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Table 1. Comparison of responses from EBJIS and MSIS for questions about pre-operative risk factors. Total N for each question excludes
respondents who answered “I don’t know” for that question.

EBJIS MSIS

Questions about pre-operative risk factors N /total % N /total % p

Delay elective surgery to correct anemia 79/108 73 36/56 64 0.240
Delay elective surgery to correct nutrition 65/110 59 43/58 74 0.053

Hemoglobin A1c above which you do not offer elective surgery 0.014

None 30/93 32 4/42 10
> 9.0 17/93 18 8/42 19
> 8.0 19/93 20 17/42 40
> 7.5 12/93 13 9/42 21
> 7.0 15/93 16 4/42 10

Body mass index above which you do not offer elective surgery 0.060

None 52/105 50 20/52 38
> 50 6/105 6 2/52 4
> 45 15/105 14 11/52 21
> 40 24/105 23 16/52 31
> 35 7/105 7 3/52 6
> 30 1/105 1 0/52 0

Usually or always require patients to stop smoking prior to elective surgery 90/117 77 60/65 92 0.009

Offer elective surgery to patients on dialysis 76/112 68 48/60 80 0.091

Routinely screen for Staphylococcus aureus colonization pre-op 55/123 45 37/71 52 0.320

Ask all patients to use skin antiseptics at home prior to surgery 49/111 44 53/64 83 < 0.001

Use antiseptics in the nares for all patients prior to surgery 34/119 29 34/63 53 < 0.001

Use only for patients colonized with Staphylococcus aureus 20/119 17 16/63 25

Use only for patients colonized with methicillin-resistant S. aureus 21/119 18 6/63 9

Use local antibiotics∗ in non-infected cases (always or sometimes) 40/116 34 29/46 63 < 0.001

Use antibiotic cement in non-infected cases (always or sometimes) 92/114 81 41/52 79 0.781

∗ Local antibiotics = antibiotic powders, calcium sulfate beads, etc.

cess: 5 August 2023) during the meeting. There were 167
attendees at the meeting, of whom 60 were MSIS members.
An email was sent out after the meeting to all MSIS mem-
bers (N = 246) to encourage additional responses and to ask
additional questions. EBJIS conducted the survey via email
only; an email inviting participation was sent to all EBJIS
members (N = 781) on 11 December 2023 and was closed
on 2 June 2024. Standard summary statistics (means, per-
centages) were calculated as appropriate. Respondents who
selected “I don’t know” were excluded from the summary
statistics for that question. A chi-squared test was used to
determine whether differences between groups were statisti-
cally significant.

3 Results

There were 128 respondents to the EBJIS survey (of whom
109 were EBJIS members, 85 %) and 86 respondents to the
MSIS survey (53 members, 62 %). A majority of the EBJIS
respondents were surgeons (97, 76 %), compared to a minor-
ity of the MSIS respondents (23, 27 %). In both groups, over
80 % of respondents were 30–60 years old, though the re-
spondents to the EBJIS survey were further along in clinical
practice (61 % in practice> 10 years compared to 43 % of the
MSIS respondents). In both groups, about a third of respon-
dents had more than half of their clinical practice devoted to
management of orthopedic infection.

The first set of questions related to patient optimization
before elective surgery (Table 1). There are a few notable
differences between the two groups. For example, 92 % of
MSIS respondents indicated that they required patients to
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Table 2. Comparison of responses from EBJIS and MSIS for questions about diagnosis of PJI. TotalN for each question excludes respondents
who answered “I don’t know” for that question.

EBJIS MSIS

Questions about PJI diagnostics N /total % N /total % p

PJI definition used in clinical practice < 0.001

MSIS 2011 (Parvizi et al., 2011) 5/120 4 29/70 41
ICM 2013 (Parvizi and Gehrke, 2014) 7/120 6 2/70 3
ICM 2018/Parvizi 2018 (Shohat et al., 2019; Parvizi et al., 2018) 22/120 18 24/70 34
EBJIS 2021 (McNally et al., 2021) 74/120 62 6/70 9
Something else 12/120 10 9/70 12

In what proportion of suspected PJI cases do you check an alpha-defensin? < 0.001

> 75 % 5/105 5 9 14
50 %–75 % 6/105 6 6 9
25 %–49 % 5/105 5 10 15
10 %–24 % 5/105 5 10 15
0 %–9 % 84/105 80 31 47

In what proportion of suspected PJI cases do you send fluid or tissue for
sequence-based diagnostics (e.g., PCR, metagenomics)?

0.010

> 75 % 20/111 18 5 8
50 %–75 % 9/111 8 4 6
25 %–49 % 14/111 13 7 11
10 %–24 % 21/111 19 10 15
0 %–9 % 47/111 42 40 61

In what proportion of suspected PJI cases do you sonicate explanted hardware? < 0.001

> 75 % 43/113 38 12 18
50 %–75 % 8/113 7 0 0
25 %–49 % 0/113 0 1 1
10 %–24 % 7/113 6 2 3
0 %–9 % 55/113 49 52 78

When you suspect infection, how many tissue samples do you take intra-
operatively to send for culture?

0.016

5 or more 94/126 75 46/72 64
3–4 26/126 21 25/72 35
2 5/126 4 1/72 1
1 1/126 1 0/72 0

When you suspect infection, how many tissue samples do you take intra-
operatively to send for histology?

0.001

5 or more 29/113 26 8/54 15
3–4 22/113 19 7/54 13
2 27/113 24 6/54 11
1 35/113 31 25/54 46
0 0/113 0 8/113 15

quit smoking prior to elective surgery, compared to only 77 %
of EBJIS respondents (χ2 (1,N = 182)= 6.825, p = 0.009).
In addition, 83 % of MSIS respondents indicated asking all
patients to use skin antiseptics at home prior to surgery, com-
pared to only 44 % of EBJIS respondents (χ2 (1,N = 175)=
24.96, p < 0.001). MSIS respondents were also more likely

to indicate the use of topical antibiotics (e.g., powders, cal-
cium sulfate beads) in non-infected cases.

The next set of questions related to diagnosis of PJI (Ta-
ble 2). Notably, there was little agreement within or be-
tween societies on the definition used in clinical practice,
with approximately 10 % of respondents from each society
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Table 3. MSIS ID physician members responses to questions about the duration of antibiotic therapy in each clinical scenario.

Minimum antibiotic S. aureus PJI S. aureus NVO S. aureus infection S. aureus infection
treatment treated with DAIR with instrumentation after spinal fusion after fracture fixation

6 weeks 2 (11 %) 3 (16 %) 4 (21 %)
8 weeks 3 (16 %) 2 (11 %)
3 months 4 (21 %) 5 (26 %) 3 (16 %) 8 (42 %)
6 months 10 (53 %) 2 (11 %) 3 (16 %) 4 (21 %)
12 months 5 (26 %) 7 (37 %) 8 (42 %) 3 (16 %)

NVO = native vertebral osteomyelitis.

using none of the standard PJI definitions. Alpha-defensin
was used more frequently among the MSIS respondents, and
sequence-based diagnostics were used more frequently by
the EBJIS respondents. Use of sonication was bimodal in
both groups, presumably due to variability in institutional ca-
pabilities. Members of EBJIS reported sending more samples
for culture and histology.

There were 19 ID physician members of MSIS who re-
sponded to extended survey questions about the duration of
antibiotic treatment in various clinical situations: Staphy-
lococcus aureus PJI treated with debridement, antibiotics,
and implant retention (DAIR); S. aureus native vertebral os-
teomyelitis (NVO) treated with instrumentation; S. aureus in-
fection after spinal fusion; S. aureus infection after fracture
fixation. There was very little agreement among this group of
clinicians (Table 3). For example, for patients with S. aureus
PJI managed with DAIR, 4 treated with systemic antibiotics
for a minimum of 3 months, 10 for a minimum of 6 months,
and 5 for a minimum of 12 months. Responses were simi-
larly varied for spinal infections and for FRI. Of note, 16 of
the 19 respondents reported treating > 100 musculoskeletal
infections per year.

4 Discussion and conclusion

The survey results presented here provide perspective on
current opinions and practices among clinicians specializ-
ing in the treatment of musculoskeletal infections. Discrep-
ancies in clinical practice were observed in all areas queried:
pre-operative risk management, PJI diagnosis, and treatment
duration. These findings underscore substantial variation in
clinical practice among experts and point to a clear need
for further research to establish evidence-based consensus
guidelines.

The responses about pre-operative risk assessment may re-
flect a difference in cultural approaches to risk management
and infection prevention. The MSIS responses suggest a
strategy favoring broader preventive measures, even if the ab-
solute benefit is small or unknown; the EBJIS responses sug-
gest more limited interventions. These contrasting philoso-
phies are evident in practices regarding smoking cessation
prior to surgery, nasal decolonization, pre-operative skin an-

tisepsis, and the use of local antibiotics in non-infected cases.
Such differences may reflect the influence of institutional
culture and local interpretation of risk–benefit ratios in shap-
ing clinical routines. The findings of this survey present an
opportunity for both EBJIS and MSIS to reflect on the need
for a more unified and transparent approach to infection pre-
vention that incorporates both absolute and relative risk.

There was little consensus between and within societies
on the definition of PJI used in clinical practice. This di-
versity is not surprising given the number of different pub-
lished definitions and the lack of a universally accepted gold
standard. Clinicians may default to the one they learned in
training or the one most recently endorsed by their affiliated
society. Fortunately, a new consensus definition is forthcom-
ing, a result of collaborative effort between EBJIS, MSIS,
the Infectious Disease Society of America (IDSA), the In-
ternational Consensus Meeting (ICM), and the European So-
ciety of Clinical Microbiology and Infectious Diseases (ES-
CMID). The goal is to establish diagnostic criteria that im-
prove accuracy and practicality in clinical practice and en-
hance comparability across clinical and research settings.

There are of course limitations to data gleaned by volun-
tary surveys. In addition, due to the make-up of the different
societies and the fact that the MSIS survey was conducted in
person at the meeting, the comparison is mainly between Eu-
ropean surgeons and United States Infectious Disease physi-
cians. The latter group may not be able to assess US surgi-
cal practices as accurately as their surgical colleagues. Many
people attending the MSIS meeting and responding to the
survey are not members of MSIS and may be non-clinicians
or trainees who have not yet begun independent practice.

Despite these limitations, these data provide a snapshot
of current practices in orthopedic infections across the US
and Europe. Looking ahead, stronger collaboration between
societies such as EBJIS and MSIS could play a vital role
in advancing the field. Joint consensus initiatives, regular
international conferences, and collaborative research efforts
could help foster mutual understanding of regional practices
and priorities. Furthermore, educational programs focusing
on the interpretation and application of diagnostic tools may
improve the consistency and accuracy of clinical decision-
making. Comparative studies evaluating different treatment
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strategies, including the duration and route of antibiotic ther-
apy, could also help establish clearer, evidence-based stan-
dards. Developing shared platforms for data collection and
case registries may enhance global benchmarking and facil-
itate real-world evidence generation. Ultimately, a coordi-
nated international effort can help reduce unwarranted vari-
ability in practice and support the development of more cohe-
sive, patient-centered guidelines for the prevention and man-
agement of musculoskeletal infections.
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