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Article history: Septic bursitis (SB) is a common condition accounting for one third of all cases of inflammatory bursi-
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Health authority (Haute Autorité de santé [HAS]) methodology was used for these recommendations.
Designed for rheumatologists, general practitioners, emergency physicians and orthopedic surgeons,
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Antibiotic treatment options (drugs and duration) are proposed for both treatment modalities. Finally,
surgical indications, non-drug treatments and prevention are covered by specific recommendations.
© 2023 Société francaise de rhumatologie. Published by Elsevier Masson SAS. All rights reserved.

1. Introduction

The olecranon and prepatellar bursae are superficial bursae
that allow the skin and musculoskeletal structures to slide during
joint motion. Due to their superficial location, they are exposed
to work-related microtrauma. Olecranon and prepatellar bursae
are therefore the site of acute or chronic inflammatory episodes.
The annual incidence of bursitis is estimated at 1/10,000 inhabi-
tants [1,2]. Septic bursitis (SB) is defined as inflammation of the
bursae caused by contamination by a cultivable microorganism,
most often bacterial. However a bursal puncture is not always per-
formed, so the definition can be extended to bursitis with fever
and/or cutaneous and subcutaneous inflammation, or bursitis ini-
tially not considered septic but with unfavorable evolution under
symptomatic treatment.

Septic bursitis accounts for a third of all cases of bursitis and
0.01% to 0.1% of hospital admissions. However, it is mainly treated
onanoutpatient basis by general practitioners (GPs) [3]. Aliterature
review showed that management of SB or presumed SB is heteroge-
neous and that guidelines are needed [3]. These recommendations
for general practitioners, emergency physicians, rheumatologists,
and orthopedic surgeons cover the diagnosis and therapeutic man-
agement of olecranon and prepatellar SB.

2. Method

The methodology was based on Haute Autorité de santé (HAS)
recommendations [4]. The work group comprised 18 rheuma-
tologists (15 hospital practitioners and 3 in private-practice), 1
infectious diseases specialist, 2 orthopedic surgeons, 1 GP, and 1
emergency doctor.

The group relied on a literature review carried out by C.D.L., G.C.
and C.S. to summarize the data available on diagnosis and therapeu-
tic management of SB. The objective of this literature review was
to answer 10 practical questions previously validated by the group
(Table S1). Three general principles and 11 specific recommenda-
tions were established, and the level of evidence was presented
with each proposal.

According to the Delphi method, a review group including 50
physicians (20 rheumatologists (10 were hospital practitioners
and 10 private practitioners), 6 infectious diseases specialists, 11
general practitioners, 8 emergency physicians, and 5 orthopedic
surgeons)rated their level of agreement for each proposal on a Lick-
ert scale from 0 to 10. Some group members previously reviewed
recommendations for diagnosing and managing septic arthritis
proposed in 2019 by the French Society for Rheumatology (SFR),
the French Language Infectious Diseases Society (SPILF), and the
French Orthopedic and Trauma Surgery Society (SOFCOT) [5].

A level of agreement of 0 meant total disagreement with the
recommendation, while 10 meant total agreement, and 5 meant
neither agree nor disagree. Reviewers were asked to specify why
they disagreed with the recommendation when the level of agree-
ment was < 7. Consensus was predefined as follows: a mean level
of agreement > 8 and/or > 80% of reviewers with a level of agree-
ment > 8 and/or > 90% of reviewers with a level of agreement > 6.

The response rate for the first round of Delphi was 86% (43/50).
Later consensus was reached for all recommendations. Neverthe-
less, 3 recommendations were reworded (numbers 4, 7 and 10)

according to the reviewers’ comments and then submitted again
for validation [response rate 74% (37/50)].

3. General principles and recommendations

Table 1 summarizes all recommendations, with their levels of
evidence and consensus (see table S2 for the grading method).

3.1. General principles

3.1.1. Principle A - Bursitis is an extra-articular inflammation
that should not be confused with arthritis. Most of the time,
clinical examination can distinguish between them

Olecranon or prepatellar bursitis is a painful inflammation of
the bursa and surrounding tissues. It causes swelling that should
not be confused with arthritis [6-12]. Clinical examination is usu-
ally critical for distinguishing between the two diagnoses: no or
moderate limitation in joint range of motion due to pain and no
patella tap test. In addition, in bursitis, tissue swelling is located in
the anterior or infra-patellar region of the knee, while joint effu-
sion is located in the sub-quadricipital (supra-patellar) region in
arthritis. At the elbow, swelling is located in the olecranon area,
while joint swelling (effusion and/or synovitis) is usually located
in the lateral sub-epicondylar region of the elbow in arthritis
(Table 2).

3.1.2. Principle B - Septic etiology of olecranon or prepatellar
bursitis should be considered in cases of bursitis associated with
signs of infection and/or in the context of immunosuppression
and/or in case of failure to treat bursitis initially considered
nonseptic

Infection occurs mainly through direct contamination fol-
lowing skin lesions such as folliculitis, wounds, scratching
lesions, animal scratches/bites, plant stings or injections. Pre-
existing conditions can contribute to the occurrence of SB:
chronic hygroma (micro-traumatic bursopathy), chronic rheumatic
diseases (rheumatoid arthritis, gout), or post-traumatic acute bur-
sopathy. But, it can also occur in the absence of risk factors. In
immunocompromised patients, particularly in patients with dia-
betes, septic etiology should be considered in all cases of acute
bursitis [3,6,13].

3.1.3. Principle C - The diagnosis of septic bursitis is clinical.
Septic bursitis is characterized by inflammation of the bursa and
surrounding subcutaneous tissues, sometimes with cellulitis,
fever, or a skin lesion next to the bursa

In case of acute bursitis, no clinical signs are specific to
the septic origin. Fever (17-77%), “cellulitis” (dermo-hypodermal
inflammatory reaction with extensive erythematous edema)
(28-93%) and elevated skin temperature (29-94%) are incon-
stant (Table S3) [7,13-25]. Table S3 summarizes the clinical
features of SB in the 3 largest published retrospective series
[14,15,26]. Fever and cellulitis around the bursa was reported in
only 1/3 of patients [7,14,15]. A skin lesion was identified in 50
to 60% and an inguinal lymphadenopathy was found in 26% of
patients [2].



C. Darrieutort-Laffite, G. Coiffier, F. Aim et al.

Table 1
General principles and recommendations for diagnosing and managing septic bursitis.
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Level of
evidence

Level of agreement of the review group

Delphi tour? Mean + SD >8/10 (%) [6-10] (%)

General principles

A - Bursitis is an extra-articular inflammation that should not be confused with
arthritis. Most of the time, clinical examination can distinguish between them

B - Septic etiology of olecranon or prepatellar bursitis should be considered in cases
of bursitis associated with signs of infection and/or in the context of
immunosuppression and/or in case of failure to treat bursitis initially considered
nonseptic

C - The diagnosis of septic bursitis is clinical. Septic bursitis is characterized by
inflammation of the bursa and surrounding subcutaneous tissues, sometimes with
cellulitis, fever, or a skin lesion next to the bursa

Specific recommendations

1 - The diagnosis of septic bursitis is clinical and requires no further investigation in
most cases. If necessary, ultrasound can be used to distinguish bursitis from arthritis
2 - A bursal puncture is not mandatory. It may be performed to help manage
bacteriological analysis, search for crystal-induced bursitis, or drainage of effusion

3 - Medical management is ambulatory in the absence of severity criteria (extensive

cellulitis, sepsis, presence of comorbidities, immunodepression)

4 - Outpatient management is based on a 10-day course of oral antibiotics, effective

against the bacteria responsible for septic bursitis (Staphylococcus aureus and
[3-hemolytic streptococci): amoxicillin-clavulanic acid or pristinamycin

5 - In case of outpatient medical treatment, a clinical reassessment is suggested 3 to

5 days after the start of antibiotic therapy

6 - ospitalization should be considered in case of initial signs of severity (extensive

cellulitis, sepsis, presence of comorbidities, immunocompromised condition) or
unfavorable evolution within 3 to 5 days of outpatient management

7 - In case of hospitalization, initial intravenous (IV) administration of antibiotics

should be reserved for the most severe cases (sepsis and immunosuppression).

Cefazolin or cloxacillin are suggested as first-line antibiotics. Oral relay should be

based on clinical improvement. The total duration of antibiotics is 14 to 21 days,
depending on clinical progression
8 - Iterative punctures of the infected bursa are not indicated

9 - Initial surgical advice is indicated in case of local complications (abscess, necrosis,

or fistulization) or regional complications (osteitis), or at a later stage, in case of
unfavorable evolution despite well-managed hospital-based medical treatment
10 - After surgery, the duration of antibiotic therapy is 7 to 10 days

11 - Other measures include verifying tetanus vaccination status in case of skin
lesions, and prevention advice to avoid recurrence

2a-B 1 94+1.0 93 100

2a-B 1 93+1.2 93 95.3

2b-B 1 92+1.1 953 97.7

4-C 1 9.1+15 90.7 97.7

5-D 1 85+1.7 81.4 90.7

5-D 1 9.5+0.7 97.7 100

4-C 1° 93+1.0 97.2 97.2

5-D 1 89+1.5 95.3 95.3

9.2+1.1 97.7

4-C 1° 9.2+1.0 97.2 97.2

4-C 1
4-C 1

9.5+0.7
9.5+0.9

100
953

100
97.7

4-C 12
5-D

9.0+1.5
9.6+0.9

91.7
97.7

94.4
97.7

SD: standard deviation.

2 Final formulation obtained in the second round of proofreading using the Delphi method.

Table 2
Clinical differences between septic bursitis and arthritis of the knee or elbow.

Septic arthritis Septic bursitis

Knee
Swelling location Supra-patellar Infra-patellar
Patellar tap test Present Absent
Cutaneous inflammatory sign Usually absent Often present
Flessum Often present Absent
Skin injury Rarely Often

Elbow
Swelling location Lateral Posterior
Cutaneous inflammatory sign Generally absent Often present
Flessum Present Absent
Skin injury Rarely Often

3.2. Specific recommendations

3.2.1. Recommendation 1 — The diagnosis of septic bursitis is
clinical and requires no further investigation in most cases. If
necessary, ultrasound can be used to distinguish bursitis from
arthritis

Increased levels of serum inflammatory markers such as
C-reactive protein (CRP) are frequent but also found in crystal-
induced bursitis or rheumatoid bursitis. Blood cultures are rarely
positive (0-19% of cases) [21,23,24].

X-rays of the affected joint are not necessary for diagnosis. How-
ever, in cases of unfavorable outcomes, they can identify cortical

erosions (osteitis), reveal a differential diagnosis (hydroxyapatite
calcification in the resorptive phase).

Magnetic resonance imaging (MRI) should be performed only in
cases of suspected complications (myositis, muscle abscess or ole-
cranon osteitis), which remain uncommon (< 2% of cases) [27,28].

For the diagnosis, ultrasound of the bursae can:

e confirm the diagnosis of olecranon or prepatellar bursitis and rule
out joint effusion when there is diagnostic doubt;

¢ differentiate effusion and synovial thickening;

e help differentiate from other diagnoses (resorbing hydroxyap-
atite calcifications or inflammatory gouty tophus);

¢ look for active cortical erosion(s) on Doppler that might suggest
a complication (osteitis/periostitis) [29-31].

Ultrasound can also be helpful to guide bursal puncture if
needed.

3.2.2. Recommendation 2 — A bursal puncture is not mandatory.
It may be performed to help manage bacteriological analysis,
search for crystal-induced bursitis, or drainage of effusion

Fig. 1 summarizes the diagnostic approach for all-causes bur-
sitis. If bursal puncture seems useful in the etiological diagnosis
of nonseptic bursitis, its contribution in case of septic origin looks
more limited.
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Fig. 1. Diagnostic approach to bursitis.

An inflammatory fluid (>2000/mm3 nucleated elements) has
high sensitivity for the diagnosis of SB (94%) but is not spe-
cific enough, also being encountered during microcrystalline or
rheumatic bursitis [19]. Moreover, a recent study reported poorer
performance, with 31.5% of fluids with cellularity <2000/mm3
despite septic origin. Another retrospective study suggested a cut-
off of 4700/mm?: 66% sensitivity and 93% specificity for diagnosing
septic bursitis [32].

Bursal fluid culture was positive in 75-80% of SB in 2 recent
studies [14,15]. However, its contribution is questionable, since
gram-positive cocci are involved in more than 95% of cases. S. aureus
is the pathogen most frequently involved (62-88%), followed by
[3-hemolytic Streptococci (10-20%). Polymicrobial infections are
possible, especially in case of skin wounds or animal bites.

Bacterial identification rarely led to a change in antibiotic
molecule (<1 in 10 cases) [33]. Furthermore not having bacterial
identification was not associated with a higher rate of failure [14].

However, in certain situations, such as inflammatory tophus in
the tricipital tendon or patellar ligament with contiguous reactive
bursitis, the puncture can be useful for searching for crystals.

Thus, bursal puncture does not seem to be mandatory but the
practitioner may want help with diagnostic orientation and/or
management, at bursitis onset or during follow-up (sterilization
of bursal fluid with antibiotic treatment is obtained after 4 days
of treatment [16]). In published studies, bursal puncture was per-
formed in 36-80% of patients [14,15,33,34].

3.2.3. Recommendation 3 — Medical management is ambulatory
in the absence of severity criteria (extensive cellulitis, sepsis,
presence of comorbidities, immunodepression)

While most cases of SB are treated on an outpatient basis, little
datais available on factors influencing the choice between inpatient
and outpatient management because most studies are hospital-
based.

Only 2 retrospective studies provide information on these
factors [13,15]. Factors associated with hospital care included
extensive cutaneous inflammation (erysipelas, peribursal

cellulitis), use of non-steroidal anti-inflammatory drugs, general
signs (fever, biological inflammatory syndrome, hyperleukocyto-
sis), age, comorbidities (diabetes, immunosuppressive therapy,
active cancer, HIV infection, transplantation, cirrhosis), prepatellar
involvement, and skin lesion [13,15]. Identifying the pathogen
did not appear to influence the type of management [13]. Table 3
summarizes severity criteria worth considering when choosing
the appropriate type of care [1-3,9-11,16,19,26,35,36]. In cases
of severe presentation (extensive cellulitis, sepsis, presence of
comorbidities, immunodepression) hospitalization should be
considered.

3.2.4. Recommendation 4 — Outpatient management is based on
a 10-day course of oral antibiotics, effective against the bacteria
responsible for septic bursitis (S. aureus and S-hemolytic
streptococci): amoxicillin-clavulanic acid or pristinamycin

As indicated above, mild SB will be treated in outpatient care,
with oral probabilistic antibiotics as bursal puncture for microbial
identification is not required.

No randomized studies comparing treatments are available.
Data on outpatient management of SB come from retrospective
studies with limited numbers of patients:

e the first study included 118 patients with olecranon SB [34].
Data were collected in a facility administering parenteral home
antibiotics with all patients being treated intravenously. Thirty-
eight percent of patients underwent bursal puncture. The others
were treated empirically. The most commonly prescribed antibi-
otic was cefazolin (85%), followed by clindamycin (13%) and
cloxacillin (2%). After 4 days of IV treatment (range: 1-14 days),
clindamycin was prescribed in 55% and cephalexin in 25% of
patients for a median duration of 7days (range: 5-30days).
The median total duration of antibiotics was 12 days (range:
8-35days);

the second study included 30 patients with olecranon SB
[33]. Nineteen patients were treated empirically. In this group
of 19 patients, patients received 10days of clindamycin or
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Table 3
Severity criteria for septic bursitis [1-3,9-11,16,19,26,35,36].
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Local clinical signs General clinical signs

Comorbidities

Extensive peribursal cellulitis Systemic infectious signs (fever, chills, blood

hyperleukocytosis, elevated acute phase reactants) or
Sign of sepsis (quickSOFA > 2 of the following criteria:
respiratory rate >22/min, disturbed alertness and/or systolic

blood pressure <100 mmHg)

Diabetes

Chronic alcoholism

Hypogammaglobulinemia

Neutropenia < 500/mL

Long-term corticosteroid therapy > 20 mg/day for at least 4 weeks
or autoimmune disease requiring long-term corticosteroid therapy
Active cancer

HIV infection

Organ transplantation

Cirrhosis Child-Pugh B or C

trimethoprim/sulfamethoxazole or cefalexin. Sixteen patients
recovered, and 3 required further antibiotic treatment. No sur-
gical treatment was needed in this group treated empirically. In
the puncture group (n=11), culture results led to a change in
antibiotic therapy in only 1 case (methicillin- and clindamycin-
resistant S. aureus), 5 received a second course of antibiotics, and
8 underwent bursectomy. As the study was not randomized, it is
possible that the cases were more severe in the puncture group,
which may have explained the different outcomes;

e the third study included 22 patients [8], all of whom had under-
gone bursal puncture. The primary antibiotic prescribed was oral
flucloxacillin (n=19/22). During follow-up, 1 patient was hos-
pitalized with no further details given, and another underwent
surgery because of an abscess.

The first-line treatment must be effective against S. aureus and
B-hemolytic streptococci, as these microorganisms are involved
in almost all cases (respectively around 80-90% of cases
[7,17,21,23,34] and 10-20% of cases [14,21,37]).

The combination of amoxicillin and clavulanic acid is an inter-
esting option given its broad spectrum. And, the bactericidal power
of pristinamycin on S. aureus argues in favor of this compound
[38-40].

Data on the resistance profile of the microorganisms involved in
SB are limited. However, in a recently published study from west-
ern France [14], most staphylococci were sensitive to methicillin
(< 5% resistance), and the most frequently encountered resistance
was to clindamycin (15%). According to the French REUSSIR hospi-
tal network (data from 2018), less than 7% of Staphylococcus sp were
resistant to clindamycin [41]. However, the prevalence of resistant
strains remains unknown among staphylococci involved in outpa-
tient cases of SB. It could be lower than in a hospital. Finally, the
bactericidal power of pristinamycin on S. aureus argues in favor of
this compound [36-38].

The following options are proposed for first-line oral probabilis-
tic antibiotics:

e amoxicillin-clavulanic acid: 50-100 mg/kg/24h in 3 doses per
day (no more than 6g/day of amoxicillin and no more than
600 mg/day of clavulanic acid);

e pristinamycin: 3 g/24 h in 3 doses per day.

Clindamycin (600 mg x 3/day) can be an interesting alternative
in case of allergy to penicillin. It is less expensive than pristi-
namycin.

Cefalexin seems to be a valid alternative in the case of
methicillin-sensitive S. aureus (MSSA) infections, but it does not
have authorization for use in soft tissue infections in France.

As nausea and diarrhea are common side effects of
amoxicillin-clavulanic acid and pristinamycin, it is important
to assure that the treatment is well tolerated.

For outpatient cases, a 10-day course of antibiotics is proposed.
This short duration is justified by the type of infection (periarticular

soft tissue) and the absence of severity [8,32,34]. As a reminder, the
duration of antibiotic therapy for erysipelasis 7 days [42]. The treat-
ment could be extended to 14 days in case of unfavorable evolution.

3.2.5. Recommendation 5 - In case of outpatient medical
treatment, a clinical reassessment is suggested 3 to 5 days after
the start of antibiotic therapy

There is no published data on the follow-up of outpatient cases
of SB. Stell et al. recommended clinical reassessment 3 to 5days
after the start of a probabilistic oral therapy to assess efficacy and
tolerance [8]. This time before reassessment was based on the dura-
tion of antibiotic treatment needed to sterilize the bursal fluid:
4 days on average [16].

3.2.6. Recommendation 6 — Hospitalization should be considered
in case of initial signs of severity (extensive cellulitis, sepsis,
presence of comorbidities, immunocompromised condition) or
unfavorable evolution within 3 to 5 days of outpatient
management

Seven single-center and 2 multicenter studies addressed the
prognosis and severity criteria of SB [8,13-15,24-26,33,43,44].
However, their level of evidence is limited because of the retrospec-
tive design. Moreover, the results were influenced by local practices
and involved only hospitalized patients.

The severity criteria for SB are the same as those observed in
other infections. They are local and/or general, and/or related to
the patients’ comorbidities. Table S4 summarizes literature data
on factors associated with the severity of SB (need for surgery
or intravenous administration of antibiotics, duration of antibiotic
therapy > 14 days, prolonged hospitalization, or relapse).

Immunosuppression (caused by diagnoses such as diabetes
mellitus, alcoholism, hypogammaglobulinemia, neutropenia, cor-
ticosteroid treatment) may impact the course of SB and complicate
its management [43]. Bursal fluid sterilization was obtained after
courses of antibiotics 3 times longer than those in immunocompe-
tent subjects [43].

Only one study found that S. aureus identification was associated
with more surgical interventions, more intravenous IV administra-
tion, and a longer duration of antibiotic therapy [15].

Table S4 summarizes published data on factors associated with
the severity of SB.

3.2.7. Recommendation 7 - In case of hospitalization, initial
intravenous (IV) administration of antibiotics should be reserved
for the most severe cases (sepsis and immunosuppression).
Cefazolin or cloxacillin are suggested as first-line antibiotics. Oral
relay should be based on clinical improvement. The total duration
of antibiotics is 14 to 21 days, depending on clinical progression

No randomized studies comparing treatment options in terms
of antibiotic molecules or duration of treatment are available.
Treatment proposals are therefore based on data from retrospective
studies and experts’ opinions.
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Table 4
Antibiotic therapy regimens for septic bursitis (SB) with or without severity criteria.

SB with severity criteria SB without severity criteria or as a relay to

the intravenous route

Initial intravenous probabilistic
antibiotic therapy
Cefazolin: loading dose of 2 g
over 1h then
60-80 mg/kg/24 h (i.e.
approximately 5g/24 h
if<70kgs, 6-7g/24h
if > 70 kgs) distributed every
6 hours, i.e. 4 infusions of 1
to2h/24h
Cloxacillin: loading dose of 2 g
over 1h then 100 mg/kg/24 h - Clindamycin: 600 mg taken 3 times a day
distributed every 6 hours, i.e. - Cephalexin: 3-4.5g/24 h in 3 doses per
4 infusions of 1 to 2h/24h day
(not with meals, do not take with dairy
products)

Oral probabilistic antibiotics

Amoxicillin-clavulanic acid:

50-100 mg/kg/24 h in 3 doses (no more
than 6 g/day of amoxicillin and no more
than 600 mg/day of clavulanic acid)
Pristinamycin: 3g/24 h in 3 doses

Alternatives:

In published studies, the proportion of IV-treated patients varied
from 32% to 64% [14,15].

Fever, extensive cellulitis, skin wound, and microbial identi-
fication were associated with IV treatment but the presence of
comorbidities was not associated [14,15].

The IV route but is suggested only in case of systemic signs or
immunosuppression [16,26]. The first-line treatment should be
either an anti-staphylococcal penicillin or a first-generation
cephalosporin  [1,2,8,14,24,25,34]. Cefazolin or cloxacillin
should be administered instead of amoxicillin-clavulanic acid
(Table 4). In case of SAMS bacteremia, there is a higher mortal-
ity rate with amoxicillin-clavulanic acid than with cloxacillin
or cefazolin (OR=2.68 [1.23-5.85]) [43]. Furthermore the
amoxicillin—-clavulanic acid combination was not retained by
HAS 2019 for managing common bacterial skin infections such
as cutaneous abscesses, furunculosis and severe impetigo. It was
retained only in post-bite superinfection [42]. Subsequently,
antibiotic therapy will have to be adapted to the antibiogram if
available.

It was previously suggested that [V administration should last
7 to 10days [2,21,24]. However, this duration has been shortened
to 3 to 4days without affecting clinical results [26,34]. This time
frame makes it possible to verify the negativity of the blood cultures
(if available). In the absence of bacteremia, IV treatment duration
should be based on clinical improvement.

As SB is a soft tissue infection, antibiotics with good tissue
diffusion can be started orally. In the absence of any signs of
severity, oral antibiotics can be used for hospitalized patients
(amoxicillin-clavulanic acid or pristinamycin) (Table 4).

In hospitalized cases of SB, the total duration of treatment var-
ied from 10 to 21 days when treatment was exclusively medical
[1-3,7,14,16,24,43,45,46]. Bursal fluid was sterilized after 4 days of
treatment but increased to 9 days when symptoms had begun more
than 7 days prior to hospital admission [16,47],and to 11 days when
patients were immunocompromised [43]. In hospitalized cases of
SB, antibiotic therapy of less than 14 days may be associated with
more relapses (15%) [14].

We suggest antibiotics for 14 days for patients with moder-
ate forms of SB and 21 days for patients with severe presentation
and/orimmunodepression. Patients should be reassessed at the end
of treatment to verify recovery. Fig. 2 summarizes therapeutic man-
agement of SB according to initial severity and clinical progression.

3.2.8. Recommendation 8 - Iterative punctures of the infected
bursa are not indicated

Iterative punctures were proposed every 24 to 72 hours, in case
of purulent fluid, until the effusion had resolved [1,16,19,47,48]. It
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was suggested that healing could not be achieved without these
aspirations [19]. However this has never been confirmed with any
difference in evolution, whether it was done or not [34]. Nor has
association between punctures and fistulization been established
[8]. In practice, in cases of abundant effusion requiring iterative
punctures, referral to surgery is suggested for more complete
drainage and/or bursectomy.

3.2.9. Recommendation 9 - Initial surgical advice is indicated in
case of local complications (abscess, necrosis, or fistulization) or
regional complications (osteitis), or at a later stage, in case of
unfavorable evolution despite well-managed hospital-based
medical treatment

The studies published show heterogeneous practices for
surgery, with almost systematic surgical interventions in some cen-
ters and few indications in others [2,26].

In general, surgery is indicated in the following situations
[2,24,48-50]:

¢ unfavorable evolution after 3 to 5 days of antibiotic treatment as
long as the molecules and dosage were appropriate;

¢ local complications such as abscess, necrosis or fistulization;

e presence of a foreign body;

e contiguous bone or joint infection;

e persistent symptomatic bursopathy (after infection resolution).

Several types of intervention have been described for the sur-
gical management of SB: drainage and/or bursectomy (under
endoscopy or open surgery) [51]. The latter can be performed in
1 or 2 stages (bursectomy followed by skin closure or flap cov-
erage in a second step, in necrosis, for example). The bursectomy
may be combined with excision of foreign bodies or resection of
enthesophytes.

Some complications have been reported: skin complications
(delayed healing, hematoma, chronic fistulization), nerve dam-
age, scar pain, extension of the infection to surrounding tissues
or recurrence [2,25,46]. The only randomized study [35] showed
no difference in results between 1- and 2-stage bursectomy. How-
ever, the 1-stage procedure generated less skin dehiscence and was
associated with shorter hospitalization and lower costs [35].

Endoscopic bursectomy, which can be performed on an outpa-
tient basis, appears to be an attractive option. It allows external
access to the inflammatory zone, reducing the risk of skin compli-
cations [52]. A review of 8 publications did not find any difference
in relapse rate between endoscopic procedures and open bursec-
tomy in prepatellar SB [46]. In general, identifying the anatomical
limits of the bursa is easier to perform during surgery once the
inflammation has “cooled down” with antibiotics.

3.2.10. Recommendation 10 - After surgery, the duration of
antibiotic therapy is 7 to 10 days

After surgery, 7 days postoperative antibiotic therapy appeared
to give good results in most cases in immunocompetent patients
[26,35,46]. A literature review by Brown et al. reported that antibi-
otic therapy of less than 8 days was not significantly associated
with more relapses than treatment of 8 days or more in prepatel-
lar SB [48]. However, antibiotic therapy of less than 14 days was
associated with more recurrences in 1 study (15% of patients) [14].

Antibiotic treatment for 7 to 10 days postop could therefore be
suggested.

3.2.11. Recommendation 11 - Other measures include verifying
tetanus vaccination status in case of skin lesions, and prevention
advice to avoid recurrence

Non-drug measures can be combined with antibiotic therapy.
The most frequently reported measures are analgesic rest, postop
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Fig. 2. Management algorithm for septic bursitis (SB).

immobilization with removable orthoses, and compression dress-
ings [2,35,48]. In case of a skin lesion, anti-tetanus vaccination
status should be checked. Alcohol-based dressings are not indicated
in the management of SB.

NSAIDs are contraindicated in the treatment of septic bursitis as
they can exacerbate soft tissue infections.

In terms of prevention, kneepads should be worn by work-
ers who kneel for prolonged periods and by priests and nuns
[53-55]. Skin and wound care should be encouraged in patients
at risk of SB. Acute hygroma and chronic bursopathy can be con-
sidered occupational diseases (Table 57 in https://www.inrs.fr/
publications/bdd/mp/tableau.html?refINRS=RG%2057).
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