Common Superficial Bursitis
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Superficial bursitis most often occurs in the olecranon and prepatellar bursae. Less common locations are the
superficial infrapatellar and subcutaneous (superficial) calcaneal bursae. Chronic microtrauma (e.g., kneeling on
the prepatellar bursa) is the most common cause of superficial bursitis. Other causes include acute trauma/hem-
orrhage, inflammatory disorders such as gout or rheumatoid arthritis, and infection (septic bursitis). Diagnosis
is usually based on clinical presentation, with a particular focus on signs of septic bursitis. Ultrasonography can
help distinguish bursitis from cellulitis. Blood testing (white blood cell count, inflammatory markers) and magnetic
resonance imaging can help distinguish infectious from noninfectious causes. If infection is suspected, bursal aspi-
ration should be performed and fluid examined using Gram stain, crystal analysis, glucose measurement, blood cell
count, and culture. Management depends on the type of bursitis. Acute traumatic/hemorrhagic bursitis is treated
conservatively with ice, elevation, rest, and analgesics; aspiration may shorten the duration of symptoms. Chronic
microtraumatic bursitis should be treated conservatively, and the underlying cause addressed. Bursal aspiration of
microtraumatic bursitis is generally not recommended because of the risk of iatrogenic septic bursitis. Although
intrabursal corticosteroid injections are sometimes used to treat microtraumatic bursitis, high-quality evidence
demonstrating any benefit is unavailable. Chronic inflammatory bursitis (e.g., gout, rheumatoid arthritis) is treated
by addressing the underlying condition, and intrabursal corticosteroid injections are often used. For septic bursitis,
antibiotics effective against Staphylococcus aureus are generally the initial treatment, with surgery reserved for bur-
sitis not responsive to antibiotics or for recurrent cases. Outpatient antibiotics may be considered in those who are
not acutely ill; patients who are acutely ill should be hospitalized and treated with intravenous antibiotics. (Am Fam
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bursa is a fluid-filled synovial pouch
that can be deep or superficial and
functions as a cushion to reduce
friction between structures such
as tendons, bone, or skin.' Superficial bur-
sae are located in the subcutaneous tissue
between bone and overlying skin. There are
many superficial bursae in the body, but only
olecranon, prepatellar, superficial infrapatel-
lar, and subcutaneous (superficial) calcaneal
bursitis have been reported. Historically,
enlargement of a bursa has been called bur-
sitis, although in many cases no true inflam-
matory process exists.” This article reviews
the causes, locations, presentation, diagno-
sis, and management of superficial bursitis.

Causes and Locations

Superficial bursitis is broadly classified as
acute traumatic/hemorrhagic, chronic asep-
tic (due to microtraumatic or inflammatory
causes), or septic (Table 1).

ACUTE TRAUMATIC/HEMORRHAGIC

Acute traumatic/hemorrhagic superficial
bursitis can occur in any superficial bursa,

and is typically the result of a direct blow that
causes bleeding into the bursa®’ (Figure 1).
In patients with coagulopathies, and in those
receiving anticoagulants, bleeding may
occur spontaneously without trauma.'

CHRONIC

Microtraumatic. Chronic microtrauma is the
most common cause of superficial bursitis.
Microtrauma results from chronic repetitive
friction on the tissue overlying the bursa and
its underlying bony prominence >* (Figure 2).
Olecranon bursitis, also known as min-
er’s elbow, student’s elbow, and draftsman’s
elbow, is the most common superficial bur-
sitis.>*® Men are more likely to be affected
than women, particularly men who perform
manual labor (e.g., auto mechanics, carpet
layers, plumbers, gardeners) or compete as
wrestlers, gymnasts, or dart players.»>*
Olecranon bursitis also occurs in patients
on chronic hemodialysis.® Although the
pathophysiology is not clearly understood,
as many as 7% of those undergoing hemo-
dialysis develop olecranon bursitis in the
arm containing the arteriovenous fistula.’
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Superficial Bursitis

Table 1. Overview of Common Superficial Bursitis

Major risk factors

Most common

Occupation, type of athlete, pathophysiologic ~ Other pathophysiologic
Location Prevalence  and other contributors Body positions mechanism mechanisms
Olecranon Common Miners, students, draftsmen, Leaning on elbows Chronic Traumatic/hemorrhagic,
plumbers, heating and air microtraumatic aseptic inflammatory,
conditioning technicians septic
Chronic hemodialysis
Prepatellar Relatively Coal miners, carpet layers, Kneeling and crawling Chronic Traumatic/hemorrhagic,
common housemaids, plumbers, microtraumatic septic
concrete finishers, roofers,
wrestlers
Superficial Rare Same as prepatellar bursitis Kneeling and crawling Chronic Traumatic/hemorrhagic
infrapatellar/ microtraumatic
pretibial
Subcutaneous  Rare Figure skaters, dancers, Feet in improperly fitted ~ Chronic Traumatic/hemorrhagic
calcaneal rowers footwear (e.g., too microtraumatic

tight) or high heels

“Proximal

Patellae

Figure 1. Acute traumatic/hemorrhagic superficial bursitis. (A) Right prepatellar bursa of a 35-year-old woman who fell
directly on her knee two weeks earlier. (B) Long-axis ultrasonography confirmed the diagnosis of prepatellar bursitis
(arrow). (C) Hemorrhagic fluid (5 mL) was aspirated. (D) Left olecranon bursa of a 54-year-old man who fell on his
elbow three weeks earlier (4 mL of serosanguineous fluid was aspirated).
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Figure 2. Chronic microtraumatic bursitis. (A) Left prepatellar bursitis in a 35-year-old man. (B) Left olecranon bursitis
in a 52-year-old man. (C) Left superficial infrapatellar bursitis in a 48-year-old man.

Repetitive microtrauma to the elbow from leaning on
the arm of the chair during dialysis procedures may be
the primary cause.

Prepatellar bursitis, also known as housemaid’s knee,
coal miner’s knee, or carpet layer’s knee, is the second
most common superficial bursitis.>>!' Repetitive com-
pressive and sheer forces between the skin and the patella
as a result of frequent kneeling are the main etiologic
factors, and the condition is more common among per-
sons with occupations that involve frequent kneeling.>?
Although superficial infrapatellar (pretibial) bursitis can
also occur, it is a rare condition.'>*?

Subcutaneous calcaneal bursitis, also known as
pump bumps, occurs in figure skaters” but is an oth-
erwise uncommon condition mainly caused by wear-
ing improperly fitted footwear or Haglund deformity,*
a calcified prominence on the posterior and superior
aspect of the calcaneus at the Achilles tendon insertion.
Haglund deformity is usually caused by chronic micro-
trauma due to tight shoes, chronic Achilles tendonitis,
or chronic childhood apophysitis.'*!*

Inflammatory. Joint crystal disease, most commonly
gout (and rarely pseudogout), can cause a chronic
inflammatory superficial bursitis. Superficial bursae are
not typical locations for an acute gouty attack, but the
olecranon and prepatellar bursae are most often affected
when it does occur.*® Acute gouty superficial bursitis is
usually characterized by acutely swollen, red inflamed
bursae, and in rare cases, it can progress to a chronic
tophaceous gout with minimal or no pain (Figure 3).

Although rare, inflammatory arthritic disorders such as
rheumatoid arthritis can also cause superficial bursitis.*>'

SEPTIC

Septic superficial bursitis is also uncommon. It occurs
more often in the olecranon and prepatellar bursae
than in other superficial bursae’ (Figure 4). It usually
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arises from infection in nearby tissues, such as celluli-
tis, because of direct inoculation from trauma, or iatro-
genically as a result of an attempt to aspirate an enlarged
bursa®'® (Figure 5). Limited bursal blood supply means
that hematogenous bacterial seeding is rare.’

Up to one-half of septic bursitis cases occur in patients
with chronic systemic conditions such as diabetes mel-
litus and chronic kidney disease.>® Patients with alcohol-
ism and those who are immunocompromised are also at
risk.

Staphylococcus aureus is responsible for 80% to 85%
of septic olecranon and prepatellar bursitis.”"* Other
organisms that cause septic bursitis are Streptococcus
pyogenes (most commonly group A) and, less commonly,
Staphylococcus epidermidis.>®" Rarely, Escherichia coli
and Candida species have grown from cultured septic
superficial bursal aspirates."

Figure 3. Chronic nontender tophaceous gouty left olecra-
non bursa in a 56-year-old man. Bursa has been enlarged
for 10 years. This type of bursitis is less fluctuant and more
dense compared with the chronic microtraumatic type.
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Figure 4. Septic bursitis. (A) Septic left olecranon bursa with surrounding cellulitis and purulent aspirated fluid in an
otherwise healthy 32-year-old man after a recent scratch during a basketball game. (B) Septic left prepatellar bursa
with surrounding cellulitis in an otherwise healthy 40-year-old man after a recent bicycle accident and abrasion.

tis in a 57-year-old woman after an attempt to aspirate fluid caused by chronic microtraumatic bursitis. (B) Traumatic
laceration of the overlying left olecranon skin with resultant open septic olecranon bursa and surrounding cellulitis in
a 55-year-old man. Both patients required hospitalization, surgical intervention, and intravenous antibiotics.
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Management of Superficial Bursitis

Superficial bursal enlargement

’

History of recent trauma?

Yes No

Concern for fracture, calcification, History of rheumatoid arthritis
bony abnormality, or foreign body?  or joint crystal disease?

lYes No No lYes

Plain radiography Evidence of acute flare-up?

Positive Negative No Yes
\/
Signs of infection (e.g., fever, erythema)?  Aspirate* and give
steroid injection,
plus manage

underlying disease

Provide appropriate
treatment

No Yes

Significant bursal enlargement? Septic bursitis clinically likely?

l Uncertain Yes

Consider aspiration  Consider magnetic resonance imaging
for symptom relief or color Doppler, with blood testing
l for signs of inflammation+

l Positive
\

Offer conservative treatmenti |
l All negative

Consider aspiration with
conservative treatment#

|
'

Symptoms resolve?

Yes No

Bursitis resolved  Refer for orthopedic consultation

to consider surgical intervention

*—|f needed, use ultrasonography guidance.

+—Blood cell count, CG-reactive protein, erythrocyte sedimentation rate.

+—Ice, elevation, activity modification, padding, compression wraps, and nonsteroi-
dal anti-inflammatory drugs.

Figure 6. Algorithm for the management of superficial bursitis.

Clinical Presentation

Patients with chronic superficial bursitis typically pres-
ent with swelling over the involved bursa and may report
associated occupations or activities, but often have mini-
mal or no pain. Other patients, particularly those with
acute traumatic/hemorrhagic bursitis or septic bursi-
tis, can present with significant pain, tenderness, and
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Aspirate* and provide antibiotics

decreased range of motion. Clinical findings
are summarized in eTable A.

Findings in the history that point to the
possibility of septic bursitis include a recent
attempt to aspirate the bursa® (Figure 5A),
history of skin trauma near an affected
bursa (Figure 5B), and immunocompromis-
ing conditions such as diabetes or rheuma-
tologic disorders.>»*#* A patient with a fever
and superficial bursitis should be considered
to have septic bursitis until proven other-
wise,® although lack of fever does not rule
out the possibility of septic superficial bur-
sitis.”! Warmth at the location of the bursa is
an effective predictor of infection. One study
found that a temperature differential of
greater than 2.2°C of the skin overlying the
affected bursa and the contralateral unaf-
fected bursa was predictive of septic bursitis,
with a sensitivity of 100% and specificity of
94%.** Skin temperature can be measured
using an infrared thermometer.

Diagnosis

The differential diagnosis of superficial bursi-
tis is broad and extends beyond distinguish-
ing infection (septic bursitis) from other
causes. Conditions that might be mistaken
for bursitis, such as joint effusions, septic and
inflammatory arthritis, cellulitis, and Morel-
Lavallée lesions (shearing of the skin and sub-
cutaneous tissues from the underlying fascia),
must be indentified.”*»? A variety of tests can
be helpful in making these distinctions.

IMAGING

Plain radiography is indicated if there is recent
trauma with concern for fracture, a foreign
body, calcification, or bony abnormality (e.g.,
Haglund deformity)*** (Figure 6).
Ultrasonography can be useful for visual-
izing an enlarged bursa when there is signifi-
cant soft tissue edema caused by cellulitis,
making it difficult for physical examination

to determine whether a bursa is involved>” (Figure 1B).
Color Doppler can be performed as part of diagnos-
tic ultrasonography to help visualize an inflammatory
process (hyperemia). A negative color Doppler test result
strongly decreases the likelihood of inflammatory bur-
sitis (septic or aseptic). When there is concern for sep-
tic bursitis and aspiration of the bursa is unsuccessful,
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Superficial Bursitis

pyogenes. The antibiotic regimen can be
modified, if needed, after culture and
sensitivity results from the aspirated bursal
fluid are available.

Evidence
Clinical recommendation rating References
Bursal aspiration with fluid analysis should be C 3,4,8,9, 16, Aspiration should be performed using the
performed in patients with suspected septic 17, 30-32 7-track method, with the needle inserted
superficial bursitis. . . . . ..
Initial mana ¢ of ficial bursiti 4 B 35 8 9 21 into the skin while the overlying skin is
gement of superficial bursitis cause , 8,9, 21, . . .
by microtrauma should consist of conservative 35, 39 pulled horizontally before it is advanced into
measures such as padding, ice, elevation, and the bursa.” This method prevents leakage of
analgesics (only for pain). bursal fluid after aspiration and entry of skin
Septic superficial bursitis should be treated B 3,4,8,9, bacteria into the bursal sac. Videos demon-
empirically with systemic antibiotics covering 16-19, 30, . . . .
Staphylococcus aureus and Streptococcus 35,48, 49 strating the technique are available online.

Bursal aspiration should be performed
before antibiotics are administered'®; other-
wise, antibiotics will diminish the likelihood
of isolating the offending organism.

rating system, go to http://www.aafp.org/afpsort.

A = consistent, good-quality patient-oriented evidence, B = inconsistent or limited-
quality patient-oriented evidence, C = consensus, disease-oriented evidence, usual
practice, expert opinion, or case series. For information about the SORT evidence

Aspirated fluid should be sent for blood cell
count, Gram stain, culture, glucose measure-
ment, and crystal analysis?*6161721:22,30,34-36
(eTable A). Bursal fluid that is cloudy or

magnetic resonance imaging should be performed (Fig-
ure 6). Although the presence of enhancement on imaging
cannot differentiate between the inflammatory changes
of septic vs. aseptic bursitis, the absence of enhancement
indicates that septic bursitis is not present.>***

BLOOD TESTING

Peripheral blood in patients suspected of having septic
bursitis should be sent for blood cell count with differ-
ential and C-reactive protein and erythrocyte sedimen-
tation rate testing. Patients with septic bursitis will
typically exhibit leukocytosis and have elevations in these
test levels. However, these markers may also be elevated
in patients with aseptic inflammatory bursitis (eTable A).
Additionally, lack of elevated levels and absence of leuko-
cytosis do not rule out the possibility of septic bursitis,
particularly at the beginning of an infectious process.”

Because the presence of diabetes increases the
chance of infection, blood glucose level should be
measured to exclude the disease. Blood cultures
should also be obtained, particularly in those who are
immunocompromised.”

ASPIRATION

If uncertainty about the cause of bursitis still remains
after conducting a history and physical examination and
reviewing applicable blood test and imaging results, par-
ticularly if there is a suspicion of septic bursitis, aspira-
tion of the bursal fluid should be performed under sterile
conditions with a large-bore (18- to 22-gauge) needle if it
has not been done already.>*%%!¢173932 ltrasonography
can help with needle placement when aspiration might
be difficult (e.g., when assuring needle insertion into a
smaller bursa or avoiding adjacent cellulitis).>*
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purulent in appearance is more likely to rep-
resent septic bursitis.

In addition to aiding in diagnosis, bursal aspiration
can improve symptoms and reduce bacterial load.»>'¢
The use of a compressive bandage after aspiration may
also help reduce reaccumulation of fluid.***” One small
study involving joint and soft tissue injections indicated
that aspiration in patients on a therapeutic anticoagula-
tion regimen is safe and does not significantly increase
the risk of hematoma or bleeding.*

When the bursitis is clearly aseptic and non-
inflammatory (e.g., absence of acute trauma, pain, tender-
ness, fever, and warmth), and the patient has full range of
motion, bursal aspiration is not recommended because it
can potentially lead to iatrogenic septic bursitis."?>%%2-%

Treatment

Figure 6 summarizes the general management of super-
ficial bursitis.

ACUTE TRAUMATIC/HEMORRHAGIC

After fractures and other conditions in the differential
diagnosis are ruled out, most cases of acute traumatic
superficial bursitis can be managed conservatively with
ice, elevation, relative rest, and analgesics. Bursal aspira-
tion may shorten the duration of symptoms in patients
who have acute hemorrhagic bursitis with significant
bursal enlargement that interferes with daily activities.

CHRONIC

Microtraumatic. Most patients with microtraumatic
superficial bursitis respond to conservative management
including ice, elevation, activity modification, appropri-
ate padding, compression wraps, and over-the-counter
analgesics.’>8%213539
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Studies on the use of intrabursal corticosteroid injections
for aseptic chronic superficial bursitis are methodologically
weak, and some are decades old; a recent study suggests
no benefit.>** Additionally, because of the associated risks
(skin atrophy and depigmentation, infection),’****! intra-
bursal corticosteroid injection should not be routinely used
in the management of aseptic microtraumatic superficial
bursitis, despite its widespread use in practice.*?>?40:41

In patients with persistent or recurrent superficial bur-
sitis or significant enlargement of a bursa that interferes
with function, referral for surgery is recommended. Sur-
gical procedures include open or endoscopic bursectomy
and partial excision of the underlying bony tissue.>***°
Potential complications of open surgery include delayed
wound healing with scar or fistula formation, infection
(including sepsis and septic arthritis), and hypersensi-
tivity of the adjacent skin and tissues.>** Endoscopic
bursectomy is associated with lower complication rates
compared with open procedures.>*

Inflammatory, aseptic. In patients with concern for
an acute flare-up of rheumatologic conditions such as
rheumatoid arthritis or gout, an attempt to aspirate and
potentially perform intrabursal corticosteroid injection
is reccommended, based on studies of intra-articular cor-
ticosteroid injections in patients with gout*S (Figure 6).
There are no studies on the use of intrabursal corticoste-
roid injections for aseptic inflammatory superficial bur-
sitis. Treating the underlying condition, however, is the
most important intervention for preventing recurrence.

SEPTIC

There is wide geographic variation in the management of
septic superficial bursitis and a lack of reliable evidence
to define the best treatment.>>*!*7347 At some institu-
tions, surgical debridement or bursectomy is a first-line
treatment, whereas others use antibiotic therapy first
and surgery only if antibiotic therapy does not resolve
the infection.»>®1617193147 A" recent systematic review
suggests that nonsurgical management may have better
results than surgery.”

Therefore, based on current literature, when sep-
tic superficial bursitis is strongly suspected or con-
firmed, the patient should be started on antibiotics
while awaiting culture results. First-generation cepha-
losporins and penicillinase-resistant penicillin are the
first-line agents for Staphylococcus and Streptococcus
species >$16:1930354899 T patients who are allergic to
these antibiotics, clindamycin or trimethoprim/sulfa-
methoxazole can be used. When there is a high likeli-
hood of methicillin-resistant S. aureus, intravenous
vancomycin should be given. Once culture results and
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sensitivities are known, antibiotic regimens can be tai-
lored appropriately.

If septic superficial bursitis is mild to moderate in
severity and the patient is immunocompetent, the
patient can be started on outpatient oral antibiotics and
reevaluated daily.>'® However, because treatment failures
with oral antibiotics alone have been reported to occur
in 39% to 50% of cases, it is also reasonable to start
intravenous antibiotics in all patients.*****" Those who
demonstrate systemic signs of infection or are immuno-
compromised should always be hospitalized and started
on intravenous antibiotics.>>'® The optimal duration of
antibiotic therapy for septic superficial bursitis has not
yet been defined, but 10 to 14 days of treatment is com-
monly recommended.>>* Intrabursal administration of
antibiotics is not recommended.*

When septic bursitis is not responsive to antibiotic
therapy, or when patients present with persistent or
recurrent septic bursitis, particularly if they are acutely
ill or if there is concern about the presence of a foreign
body in the bursa, it may be appropriate to proceed
directly to surgery, either incision and drainage or bur-
sectomy.>>**> A short course of antibiotics is typically
used in addition to bursectomy."

Data Sources: A PubMed search was completed using the key terms
bursitis, bursa, bursae, olecranon, prepatellar, superficial infrapatellar,
subcutaneous calcaneal, septic, hemorrhagic, and aspiration. The search
included case reports, case series, retrospective studies, prospective
interventional studies, meta-analyses, and reviews. Essential Evidence
Plus and Google Scholar were also searched. Search dates: August 1,
2015, and November 1, 2016.
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Superficial Bursitis

eTable A. Factors in the Approach to the Diagnosis and Management of Superficial Bursitis

Acute

Chronic

Septic

Traumatic/
hemorrhagic

Microtraumatic

Crystal disease*

Rheumatoid arthritis*

Spontaneous
or iatrogenic

Overall prevalence
Related clinical findings
Clinical presentation

Pain

Nonintact skin

Redness

Decreased motion

History of trauma

Immune impairment
Physical examination findings

Bursal enlargement

Tenderness

Fever

Erythema

Warmth

Surrounding edema

Lymphadenopathy

Fluid drainage
Laboratory test results

Leukocytosis

Increased ESR and CRP levels
Bursal fluid analysis findings
Color and appearance

White blood cells (mm?)
Gram stain

Crystals

Fluid to serum glucose ratio
Positive culture

Imaging characteristics
Plain radiography

Ultrasonography

Color Doppler
Magnetic resonance imaging

Treatment

Conservative management
Aspiration

Corticosteroid injection
Antibiotics

Surgery

Treat underlying etiology

++

Hemorrhagic,
serosanguineous

< 10,000

Enlarged bursa
Enlarged bursa

Negative
Enlarged bursa

Usual
Occasional
No

No

No

NA

+++

+/—

+/—

+++

+ +

Clear, cloudy,
serosanguineous

< 1,500

Enlarged bursa

Enlarged bursa,

thickened bursal sac

Negative
Enlarged bursa,

thickened bursal sac

Usual
Rarely
Rarely
No
Rarely
NA

45

+++

++
++
+/—

++

Cloudy, serosanguineous

< 20,000
+++
>0.5

Enlarged bursa,
calcification

Enlarged bursa, thickened
bursal sac, calcification

Hyperemia

Enlarged bursa, thickened
bursal sac, calcification

Occasional
Rarely
Rarely

No

No

Yes

45

++

++
++

++

Clear, cloudy,
serosanguineous

< 60,000

Enlarged bursa,
calcification

Enlarged bursa, thickened
bursal sac, calcification

Hyperemia

Enlarged bursa, thickened
bursal sac, calcification

Occasional
Rarely
Rarely

No

No

Yes

++

+++
++
+++
+++
++
+++

+++
++
+++
+++
+++
++

++
++

Cloudy, purulent

1,000 to 450,000
++

<0.5

+++

Enlarged bursa

Enlarged bursa,
cellulitis

Hyperemia

Enlarged bursa,
cellulitis

No
Often
No
Yes
Rarely
NA

+++ = common, ++ = occasional; + = rare; — = absent; CRP = C-reactive protein, ESR = erythrocyte sedimentation rate; NA = not applicable.

*—Often presents as an acute flare-up.

Information from: Chard MD, Walker-bone K. The elbow. In: Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME, Weisman MH, eds. Rheumatology. 6th ed. Philadelphia,
Pa.: Mosby, 2015:611-617; and Harris-Spinks C, Nabhan D, Khodaee M. Noniatrogenic septic olecranon bursitis: report of two cases and review of the literature. Curr Sports

Med Rep. 2016,15(1):33-37.
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