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Clinical Scenario
A 55-year-old male with a history of hypertension and diabetes presents to the emergency department (ED) with a
3 day history of atraumatic left ankle swelling. His ankle
is swollen, tender, and mildly erythematous. He has been
having increasing difficulty with weightbearing over the past
few days. The clinician wonders whether this is septic arthritis or an inflammatory arthropathy.

Key clinical questions
What is the accuracy of the physical examination
for joint effusions?
Although knee effusions are commonly believed to be clinically obvious, the diagnostic accuracy of physical examination tests lack accuracy and varies with examiner experience.
A recent systematic review found the bulge sign to be 33%
sensitive and the patellar tap to be only 15% sensitive for
knee effusion [1]. Multiple studies have demonstrated that
ultrasound is superior to clinical examination in the detection and localization of a knee effusion, as the physical
examination is 69% sensitive and 85% specific compared to
ultrasound [1]. When reviewing the clinical examination for
septic arthritis, only joint pain, history of joint swelling, and
fever were found in more than 50% of patients [2]. Point of
care ultrasound (POCUS) should be used as an adjunct to the
physical examination for diagnosing joint effusion.
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How can point‑of‑care ultrasound be used
in the workup of a joint effusion?
POCUS is a helpful bedside tool that can assist in determining the etiology of an acutely swollen joint. It can determine
if a joint effusion is present, the size of the effusion, and if
the effusion is simple or complex. Effusions are typically
characterized by an anechoic or sometimes heterogenous
fluid collection in the joint space. The contralateral joint can
be scanned to establish the appearance of a normal joint if
there is uncertainty. Ultrasound is also helpful in identifying
other causes of a swollen joint, like cellulitis, bursitis, hematoma, or abscess [3]. Ultrasound can be used to landmark for
arthrocentesis, identify important adjacent structures (e.g.
vessels, nerves) and provide real-time guidance which has
been shown to improve arthrocentesis success by 21% and
decrease procedure-related pain [4]. Real-time guidance is
especially helpful for small effusions (e.g. ankle) or difficultto-access joints (e.g. hip).

What is the ultrasound approach for identifying
a joint effusion of the knee, ankle, hip, and elbow?
Knee
The suprapatellar bursa communicates with the knee joint,
so if there is fluid in the suprapatellar bursa, the patient has
a knee effusion. The suprapatellar bursa is located under
the distal quadriceps tendon, just proximal to the patella.
Using the linear probe in the longitudinal plane, slide the
probe caudally in line with the long axis of the femur to
the patella [5]. The area of interest is under the quadriceps
tendon, anterior to the distal femur (Fig. 1).
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Using the linear probe in the longitudinal plane, slide the
probe down the distal tibia until the tibiotalar joint is noted.
The area of interest is the tibiotalar joint (Fig. 1). It is helpful
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Fig. 1  Approach to identifying joint effusions in the knee, ankle, hip, and elbow using point of care ultrasound

to identify the dorsalis pedis artery prior to aspiration of the
joint [5].

slide the probe along the long axis of the humerus towards
the olecranon until the olecranon fossa is visualized (Fig. 1).

Hip

What laboratory testing should be performed
on synovial fluid?

Using the curvilinear probe (or possibly linear probe in pediatrics), with the marker pointed to the umbilicus, place the
probe in line with the femoral neck. Slide the probe towards
the groin until the femoral head and neck are visualized. The
area of interest is the anterior synovial recess anterior to the
femoral neck (Fig. 1). Cartilage in this region can have the
appearance of fluid, but cartilage follows the counter of the
bone, does not distend outwards, and measures < 5 mm in
depth.
Elbow
In elbow effusions, fluid develops in the posterior joint capsule which will appear as fluid in the olecranon fossa on
ultrasound. Using the linear probe in the longitudinal plane,
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Synovial fluid should always be sent for culture and gram
stain, cell count and differential, and crystals. Other laboratory tests like protein and glucose are not helpful [2]. If
only a small amount of fluid is obtained, the priority test
should be culture, as the sensitivity of gram stain is anywhere between 29 and 50% [2].

How do you interpret the results of the synovial
fluid analysis?
When looking at synovial fluid, the main values of interest
are the synovial white cell count and percent polymorphonuclear cells (PMNs). Different synovial white cell counts have
increasing interval likelihood ratios (LR) for the diagnosis of
septic arthritis: < 25,000 has a LR of 0.33, 25,000–50,000
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has a LR of 1.06, 50,000–100,000 has a LR of 3.59, and
> 100,000 has a LR of infinity [6]. Percent PMNs > 90%
has a positive LR of 3.4 and a negative LR of 0.34 [2]. Typical practice invokes a synovial white cell count cut off of
50,000 to distinguish septic arthritis from inflammatory or
non-inflammatory arthritis. However, no single value can
determine if the fluid is indicative of a non-inflammatory,
inflammatory, or infectious process. In particular, suspected
prosthetic joint infections should be discussed with orthopedic surgery, as they may prefer to perform the procedure.
Septic arthritis of a prosthetic joint has different synovial
white cell count cut offs (1700) [7]. The clinical picture,
along with these values, should be considered when determining if a patient requires further treatment.
Finally, when looking at synovial fluid for crystals, the
presence of monosodium urate crystals indicates gout, while
the presence of calcium pyrophosphate crystals indicates
pseudogout. The presence of crystals does not necessarily
rule out septic arthritis, but overall, rates of concomitant
septic and inflammatory arthritis are not high (some case
series have found rates up to 5%) [8].

Case resolution
Using POCUS, the clinician identifies a small effusion in the
tibiotalar joint and drains it using real-time guidance. The
synovial fluid analysis reveals a white cell count of 30,000,
percent PMNs 70%, and monosodium urate crystals. The
patient is diagnosed with gout, started on nonsteroidal antiinflammatories, and discharged home.
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