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Bursitis is a relatively common occurrence that may be caused by traumatic, inflammatory, or infectious processes. Septic bursitis
most commonly affects the olecranon and prepatellar bursae. Staphylococcus aureus accounts for 80% of all septic bursitis, and most
cases affect men and are associated with preceding trauma. We present a case of an 86-year-old female with an atypical septic
bursitis involving the infrapatellar bursa. Not only are there very few reported cases of septic infrapatellar bursitis, but also this
patient’s case is particularly unusual in that she is a female with no preceding trauma who had Pseudomonas aeruginosa on
aspirate. The case also highlights the diagnostic workup of septic bursitis through imaging modalities and aspiration. This
patient had full resolution of her septic bursitis with appropriate IV antibiotics.

1. Introduction

The human body contains upwards of 150 bursae, many
of which develop after birth [1–4]. These sacs of synovial
fluid facilitate motion between various tissue layers of the
musculoskeletal system [1, 2, 4–7]. With regard to the
knee joint, there are four bursae involved: suprapatellar,
prepatellar, deep infrapatellar, and superficial infrapatellar.
The main knee bursae are the prepatellar, which overlies
the patella, and the superficial infrapatellar bursa, which lies
just superior and anterior to the inferior aspect of the patellar
tendon [4, 5, 7]. Bursitis, or inflammation of a bursa, is a
relatively common occurrence with a wide range of etiolo-
gies. Bursitis may be caused by trauma (acute or chronic),
inflammation (gout, pseudogout, or rheumatoid arthritis),
or infection [1, 6]. There have been many associations drawn
between various occupations and their predisposition for
specific types of superficial bursitis due to chronic, repetitive
microtrauma [1, 6–9].

Septic bursitis occurs when infectious agents—most
commonly bacteria—are introduced to the bursa, typically
through trauma, cellulitis, or other skin lesions [1, 4, 6, 10].
More than half of septic bursitis cases are preceded by
trauma [3, 4, 9, 11]. Due to their anatomical location

and relative superficial location, the olecranon and prepa-
tellar bursae are the most common sites of septic bursitis
[3, 4]. Staphylococcus aureus is the most common bacteria
involved in septic bursitis, accounting for 80% of all cases
[3, 4, 6, 12, 13]. There have been rare case reports of sep-
tic bursitis caused by Prototheca and Mycobacterium spe-
cies, but this case will focus on a superficial infrapatellar
bursitis caused by Pseudomonas aeruginosa in an immuno-
compromised patient [14, 15].

2. Case Report

An 86-year-old female with a history of metastatic ovarian
cancer presented to the ED with painful bilateral lower
extremity edema and a left lateral leg ulceration. Her meta-
static ovarian cancer had been diagnosed by malignant
pleural effusion five months earlier, and she had completed
neoadjuvant chemotherapy with carboplatin and Taxol
approximately one week prior to this presentation. She was
admitted to the hospital and started on cefazolin for left
lower extremity cellulitis on hospital day one.

On admission, plain films and ultrasound did not reveal
any evidence of osteomyelitis, fracture, DVT, or abscess to
the left lower extremity. On exam, she had 3+ pitting edema
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below the knee bilaterally as well as chronic venous stasis
changes. The patient also had a venous ulcer (approximately
2 cm in diameter) on the anterolateral aspect of the distal
third of her left lower leg. At the time of admission, this
venous ulcer had some serous weeping but no purulent
drainage or fluctuance on examination. Her initial Labora-
tory Risk Indicator for Necrotizing Fasciitis (LRINEC) score
was 4, suggesting a low risk for necrotizing fasciitis; however,
on hospital day 3, her CRP began to uptrend and she became
febrile. At this point, her antibiotics were switched from
cefazolin to vancomycin to cover MRSA.

On hospital day five, the patient was noted to have a new
erythematous area over the anterior left knee, inferior to the
patella (Figure 1). Ultrasound revealed a small fluid collec-
tion superficial to the patellar tendon in the infrapatellar
region measuring 3.3× 2.5× 0.4 cm (Figure 2). The infrapa-
tellar bursa was aspirated and sent for culture. The patient
was started on piperacillin-tazobactam, given the patient’s
immunocompromised status and subsequent risk for atypical
and gram-negative organisms.

An MRI was performed on hospital day seven (this was
delayed due to the patient’s pacemaker) but did not reveal
any evidence of osteomyelitis. The patient was clinically
improved after starting piperacillin-tazobactam, and vanco-
mycin was discontinued on hospital day seven. On hospital
day eight, aspirate cultures returned with Pseudomonas
aeruginosa; she was stable for discharge at that time and
was sent out with a ten-day course of levofloxacin (culture
was pan-sensitive) and close follow-upwith infectious disease.

3. Discussion

Pseudomonas aeruginosa is an uncommon cause of superfi-
cial bursitis. Furthermore, there are extremely limited
reports of cases of septic infrapatellar bursitis. Only about

one-third of all bursitis cases are septic [1]. Of those, 80%
are caused by Staphylococcus aureus, and the rest are mostly
Streptococcal [3, 4]. Septic bursitis is more common in
males (80%) [1, 10, 12]. There is some debate as to whether
immunocompromised individuals are at increased risk of
septic bursitis or simply have more severe presentations.
There is data to suggest that up to 50% of septic bursitis
cases occur in immunocompromised individuals; however,
other data suggests that immunocompromised individuals
are at no increased risk [1, 4].

In diagnosing septic bursitis, it is important to differenti-
ate from septic arthritis. Patients presenting with septic
bursitis—as opposed to septic arthritis—typically do not
have any pain with passive range of motion [9]. Fever is
not a strong indicator of septic bursitis, as only 40% of indi-
viduals have fever at the time of presentation [3, 9]. Imaging
can be an important modality in the diagnosis of septic bur-
sitis. Both ultrasound and MRI have a role in diagnosis—the
latter particularly so in evaluating the extent of the infection
or evaluating for osteomyelitis [3, 6]. In the absence of
bursitis—whether septic or nonseptic—bursae are not visible
on ultrasound. It is only in the presence of a disease process
that there is enough fluid in the bursa to make it visible with
ultrasound imaging [7, 16].

Aspiration of the bursa is an important diagnostic tool. In
addition to culturing, the white blood cell count in the aspi-
rate can be useful in discerning septic from nonseptic bursi-
tis. The WBC count in septic bursitis is typically much
lower than aspirates in septic arthritis, and it is generally
agreed that a WBC count of 1000 to 20,000 is indicative of
septic bursitis [1, 3–5, 9, 11, 13]. It is recommended that
the aspirate be sent for cell count, culture, gram stain, and
crystal analysis [17].

Management of septic bursitis is controversial, but
antibiotic coverage is almost universally agreed upon.
Unless there are underlying risk factors, first-line therapy
involves either a first-generation cephalosporin (e.g., cefazo-
lin) or a penicillinase-resistant penicillin (e.g., oxacillin)
intravenously for Staphylococcal and Streptococcal coverage
[1, 3–6, 17]. The duration of therapy is less agreed upon,
ranging anywhere from ten days to four weeks with most rec-
ommendations closer to two weeks [4, 6, 11, 13]. Antibiotics
can be narrowed based on culture results; however, immuno-
compromised patients may require seven to ten days of IV
antibiotics [1]. In addition to antibiotics, many treatment
recommendations include aspiration and drainage of the
affected bursa [4, 11, 13]. Aspiration can alleviate symptoms
and reduce the bacterial burden [17]. There is some data to
suggest that there is no treatment difference in drained or
nondrained bursae [3]. In severe, recurrent, or refractory
cases, surgical bursectomy may be warranted [3–6, 10, 13].

The patient in this case is an atypical presentation of sep-
tic bursitis for several reasons. As mentioned above, there are
very few reported cases of septic infrapatellar bursitis. Fur-
thermore, as mentioned above, bursitis disproportionately
affects males (80%), it is largely caused by Staphylococcus
aureus (80%), and most cases are preceded by trauma
(>50%). This patient not only had involvement of a very
uncommon bursa, but she had no preceding trauma and

Figure 1: Erythema and swelling anterior and superior to the left
tibial tuberosity. Venous ulcer is also noticed on the anterolateral
aspect of the distal left lower leg.
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grew Pseudomonas from aspiration. Unfortunately, her aspi-
rate was not sent for cell counts but was appropriately placed
on piperacillin-tazobactam given her risk for atypical and
gram-negative organisms. The most likely source of this
patient’s septic bursitis was the ulceration on the anterolat-
eral aspect of her left distal leg. The authors are unable to
determine the timing of the pseudomonal infection or
whether the bacteria were present in the ulcer prior to admis-
sion. Involvement of the infrapatellar bursa, however, most
likely arose from the lower leg cellulitis and subsequent
spread from nearby infected tissues, as hematogenous spread
is rare. The patient has had full resolution of her infrapatel-
lar bursitis with no recurrence one month out from her
initial presentation.

Conflicts of Interest

The authors declare no competing interests and do not have
any financial disclosures.

References

[1] S. F. Baumbach, C. M. Lobo, I. Badyine, W. Mutschler, and
K. G. Kanz, “Prepatellar and olecranon bursitis: literature
review and development of a treatment algorithm,” Archives
of Orthopaedic and Trauma Surgery, vol. 134, no. 3, pp. 359–
370, 2014.

[2] J. T. Hanson, “Lower limb,” Netter’s Clinical Anatomy, 271–
343, 2014, Chapter 6.

[3] L. N. Small and J. J. Ross, “Suppurative tenosynovitis and sep-
tic bursitis,” Infectious Disease Clinics of North America,
vol. 19, no. 4, pp. 991–1005, 2005.

[4] B. Zimmermann III, D. J. Mikolich, and G. Ho Jr, “Septic bur-
sitis,” Seminars in Arthritis and Rheumatism, vol. 24, no. 6,
pp. 391–410, 1995.

[5] D. L. Aaron, A. Patel, S. Kayiaros, and R. Calfee, “Four com-
mon types of bursitis: diagnosis and management,” Journal
of the American Academy of Orthopaedic Surgeons, vol. 19,
no. 6, pp. 359–367, 2011.

[6] M. Khodaee, “Common superficial bursitis,” American Family
Physician, vol. 95, no. 4, pp. 224–231, 2017.

[7] E. M. McCarthy, C. L. Murphy, M. F. Doran, and G. Cunnane,
“Infrapatellar bursitis: an occupational legacy,” Journal of Clin-
ical Rheumatology, vol. 17, no. 1, pp. 49-50, 2011.

[8] L. Kamper and P. Haage, “Infrapatellar bursitis,” New England
Journal of Medicine, vol. 359, no. 22, p. 2366, 2008.

[9] M. J. Schmidt and S. L. Adams, “Tendinopathy and bursitis,”
Rosen’s Emergency Medicine, 1518–1526, 2014, Chapter 117.

[10] S. B. Lieber, M. L. Fowler, C. Zhu, A. Moore, R. H. Shmerling,
and Z. Paz, “Clinical characteristics and outcomes of septic
bursitis,” Journal of Infection, vol. 45, no. 6, pp. 781–786, 2017.

[11] J. P. Becker and J. E. Markowitz, “Treatment of bursitis, tendi-
nitis, and trigger points,” Roberts and Hedges’ Clinical Proce-
dures in Emergency Medicine, 1042–1074, 2014, Chapter 52.

[12] J. C. Cea-Pereiro, J. Garcia-Meijide, A. Mera-Varela, and J. J.
Gomez-Reino, “A comparison between septic bursitis caused
by Staphylococcus aureus and those caused by other organ-
isms,” Clinical Rheumatology, vol. 20, no. 1, pp. 10–14, 2001.

[13] C. A. Ohl and D. Foster, “Infectious arthritis of native joints,”
Mandell, Douglas, and Bennett’s Principles and Practice of
Infectious Disease, 1302–1317, 2009, Chapter 105.

[14] S. Leth and S. Jensen-Fangel, “Infrapatellar bursitis withMyco-
bacterium malmoense related to immune reconstitution
inflammatory syndrome in an HIV-positive patient,” BMJ
Case Reports, vol. 2012, article bcr2012007459, 2012.

[15] D. Van den Bossche, R. de Haan, J. Van der Werff ten Bosch
et al., “Case report: infrapatellar bursitis caused by Prototheca
wickerhamii,” Medical Mycology Case Reports, vol. 1, no. 1,
pp. 13–16, 2012.

[16] A. Iagnocco, C. Vavala, C. Scirocco, I. M. Rutigliano,
A. Gattamelata, and G. Valesini, “Unilateral painful, swollen
and erythematosus knee. Case report,” Medical Ultrasonogra-
phy, vol. 14, no. 3, pp. 251–253, 2012.

[17] C. Harris-Spinks, D. Nabhan, and M. Khodaee, “Noniatro-
genic septic olecranon bursitis: report of two cases and review
of the literature,” Current Sports Medicine Reports, vol. 15,
no. 1, pp. 33–37, 2016.

PT

(a)

PT

(b)

Figure 2: Ultrasound imaging of the left infrapatellar bursa in both cross-sectional (short axis) (a) and longitudinal (long axis) (b)
views. ∗Infrapatellar bursa is enlarged. The patellar tendon (PT) looks normal.

3Case Reports in Orthopedics


	Septic Infrapatellar Bursitis in an Immunocompromised Female
	1. Introduction
	2. Case Report
	3. Discussion
	Conflicts of Interest

