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Joint Arthrocentesis in the 
Emergency Department

Introduction
Arthrocentesis, the technique of aspirating fluid from a joint capsule for 

diagnostic or therapeutic reasons, traces its origins back as far as the 15th 
century. At that time, the evacuation of body fluids to re-establish equi-
librium among the four humors (air, fire, earth, and water) was the target 
of most all therapeutic procedures.1 Now, the ability to rapidly recognize 
infection, as well as distinguish inflammatory arthropathy from infection, 
crystal arthropathy, and osteoarthritis, makes arthrocentesis a valuable and 
sometimes essential emergency medicine procedure. Therapeutic removal of 
fluid from a tense joint effusion improves mobility and comfort, and pro-
vides access for the injection of analgesics, anesthetics, and corticosteroids. 
With the advent of bedside ultrasound, traditional identification of external 
landmarks to guide needle placement is being replaced by ultrasonic iden-
tification of joint effusions and real-time visualization of joint aspiration, 
improving procedural success rates.

This article will review the indications for arthrocentesis, explain how to per-
form the procedure with and without ultrasound guidance, and discuss how to 
interpret synovial fluid analysis when considering the differential diagnosis of 
acute monoarticular arthritis.

Indications
The presence of acute monoarticular arthritis in patients presenting to the 

emergency department has multiple potential etiologies. These include infec-
tion, crystalloid arthropathy, rheumatoid arthritis, osteoarthritis, lupus, and 
trauma. The removal of fluid from a joint effusion can provide significant pain 
relief and improve range of motion and mobility. For additional consideration, 
intra-articular morphine or lidocaine can provide significant pain relief.2,3 (See 
Table 1.)

Septic Arthritis

Septic arthritis is the most serious cause of monoarthritis in adults. 
Bacteria, fungus, mycobacteria, and viruses all can result in joint infection, 
although bacteria remain the most common cause of infection causing acute 
arthritis. Between 25-50% of patients with bacterial arthritis will sustain 
irreversible loss of joint function, and up to 75% will be left with significant 
functional disabilities. Mortality rates are 5-15%, highlighting the voracity 
of disease. Both disability and mortality are associated with delayed presen-
tation and diagnosis.4,5
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EXECUTIVE SUMMARY
 z The primary indication for arthrocentesis is evaluation of 

acute monoarticular arthritis.

 z Disability and mortality are increased with delayed diagnosis 
of bacterial arthritis.

 z There is no evidence that arthrocentesis through possibly cel-
lulitic tissue causes a joint infection.

 z Ultrasound-guided arthrocentesis may be less time consum-
ing, less technically difficult, and less painful for the patient 
compared to the landmark technique.

 z Peripheral blood tests lack adequate accuracy to include or 
exclude septic arthritis.

 z There often is an overlap in the results of synovial fluid analy-
sis between the various causes of monoarticular arthritis.

Elderly patients have a significantly 
higher risk for development of septic 
arthritis, given the prevalence of other 
disease states that can lead to seed-
ing and infection of the joints. These 
include any acquired disease that results 
in immunosuppression, including dia-
betes, cancer, and chronic liver and 
kidney disease. Joint damage associated 
with systemic connective tissue disease 
or chronic arthritis increases the risk 
of bacterial seeding of the joint space. 
Intravenous drug abusers also are at 
increased risk, from direct inoculation, 
extension of nearby localized infection, 
or seeding from systemic bacteremia 
in cases of endocarditis.5 Patients with 
HIV have a greater risk for develop-
ment of nongonococcal septic arthritis.4

Hematogenous spread of bacteria 
with subsequent joint seeding is seen 
most commonly in IV drug abusers, 
patients with endocarditis, and those 
with infected indwelling catheters. The 
synovial membrane is highly vascular-
ized and lacks a basement membrane, 
facilitating bacterial entry into the joint. 

Direct inoculation results from joint 
penetration from foreign bodies. This 
includes the dreaded “fight bite” in 
which teeth penetrate the joint spaces of 
the digits. Diabetics are at greater risk of 
extension of adjacent infection into the 
joint space. Presence of ulcers, cellulitis, 
bursitis, or osteomyelitis in the vicinity 
of a painful swollen joint should raise 
suspicion for joint infection.5

Once the joint has been seeded with 
bacteria, joint destruction can occur 
rapidly. Synovial necrosis extends into 
the articular cartilage, abetted by pres-
sure generated from purulent synovial 
fluid. Inflamed synovium results in the 
release of proteolytic enzymes and acute 
inflammatory mediators that create pro-
gressive articular cartilage destruction 

that can continue even without viable 
organisms being present. 

Although any joint in the body has 
the potential to become infected, the 
knee is most commonly affected by 
septic arthritis, accounting for approxi-
mately 50% of cases, followed by the 
hip, shoulder, and elbow.4

The clinical manifestations of joint 
infection include pain, joint swelling, 
and presence of effusion. Joint effusions 
may be difficult to recognize on clini-
cal exam, although bedside ultrasound 
may facilitate detection. Joint pain with 
motion and limited range of motion on 
exam are both highly sensitive findings, 
although lack of empirical data means 
that specificities and likelihood ratios 
cannot be determined. Presence of fever 
is neither sensitive nor specific for septic 
arthritis, and may be present in crystal-
induced arthritis as well. Use of anti-
pyretic analgesics can further obscure 
this finding. Given limited studies, there 
is no finding from the patient’s his-
tory that will decrease the probability 
that an acutely painful joint is septic 
arthritis; recent joint surgery or a pros-
thesis with overlying infection increases 
probability.4,6

Periprosthetic Infection

Periprosthetic infections are a leading 
cause of morbidity in patients following 
total joint arthroplasty, and one of the 
most common reasons for early revi-
sion. Since cartilage, which is highly 
susceptible to damage in native joint 
infection, has been replaced by pros-
thesis, periprosthetic infections tend to 
be more indolent. They may occur in 
the acute postoperative period or be a 
chronic infection that develops months 
to years postoperatively. Both direct 
inoculation and hematogenous seeding 
can cause infection. A recent systemic 

illness, dental work, or urological or gas-
trointestinal procedure can cause acute 
hematogenous seeding and infection. 

Risk factors for the development of 
a periprosthetic joint infection include 
smoking, obesity, diabetes, and the use 
of corticosteroids or other immuno-
suppressive medications. Intravenous 
drug use, psoriasis, venous stasis, and 
active skin ulcerations increase the risk 
of bacterial entry into the circulation. 
Infection of the surgical site in the peri-
operative period provides a source for 
direct inoculation of a prosthetic joint.6

The presence of a prosthetic joint is 
not a contraindication for arthrocen-
tesis, although the indications for the 
procedure are somewhat more conser-
vative. Testing strategies are based on 
history, exam, and patient risk factors. 
Joint aspiration is recommended if the 
erythrocyte sedimentation rate and 
C-reactive protein (CRP) levels are 
elevated, or when clinical suspicion for 
infection is high. Aspiration of the knee 
can be performed in the emergency 
department, while hip aspiration usually 
requires fluoroscopic guidance. Bedside 
ultrasound-guided arthrocentesis of 
prosthetic hips is not well documented 
in the literature and should not be 
attempted except by experienced pro-
viders in consultation with an orthope-
dic surgeon.6

Crystal-induced Arthropathies

Gout and pseudogout are the two 
most common crystal-induced arthrop-
athies. Gout is caused by monosodium 
urate monohydrate crystals; pseudogout 
is caused by calcium pyrophosphate 
crystals. Acute onset of pain, edema, 
and inflammation in the metatarsal-
phalangeal joint of the great toe (known 
as podagra) is highly suggestive of gout. 
Podagra is the initial joint manifestation 
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in 50% of gout cases and is seen at some 
time in 90% of cases. The most common 
sites of pseudogout are large joints such 
as the knee, wrist, elbow, or ankle.7

As previously discussed, the cause of 
new-onset acute monoarticular arthritis 
cannot be determined reliably from the 
history and physical examination alone. 
Septic arthritis, gout, and pseudogout 
may present in similar fashions. Certain 
clinical presentations are highly charac-
teristic of gout, and attempts have been 
made to diagnose or exclude gout with-
out joint aspiration. Patient and clinical 
factors such as male sex, previous arthri-
tis attack, onset within one day, joint 
redness, first metatarsophalangeal joint 
involvement, and elevated serum uric 
acid content make gout more likely.7 

However, these factors still cannot be 
used to rule out septic arthritis. In fact, 
the two entities may coexist. There are 
documented cases in which arthrocen-
tesis and synovial fluid analysis have 
demonstrated both the presence of crys-
tals and a positive synovial fluid culture. 
The exact mechanism as to why these 
may occur simultaneously is not well 
understood. Theories include the release 
of crystal particles into the synovium 
prompted by infection-mediated inflam-
mation, and the possibility that joint 
damage from crystal-induced arthritis is a 
predisposing factor to the development of 
intra-articular infection.8

The bottom line: The criterion stan-
dards for the diagnosis of gout and 
pseudogout are the demonstration of 
intracellular crystals and the exclusion 
of infection in the synovial fluid from 
the inflamed joint. Patients who present 
with acute inflammatory arthritis need 
to undergo arthrocentesis to exclude 

septic arthritis, especially if this is a 
first-time event. 

Pain Control

Large joint effusions, especially sec-
ondary to traumatic injury, can cause 
significant patient discomfort and limit 
range of motion. Additionally, the pres-
ence of hemarthrosis following a trau-
matic injury can indicate the presence of 
a fracture or other significant anatomic 
disruption (such as an anterior cruciate 
ligament [ACL] tear of the knee.) The 
presence of fat globules confirms the 
presence of an intra-articular fracture 
as opposed to disruption of an intra-
articular ligament. Drainage of a tense 
joint effusion can provide pain relief and 
improve range of motion and mobility. 
In hemophilia patients who develop 
acute hemarthrosis, aspiration of blood 
from the joint space following replace-
ment of clotting factors can provide 
significant pain relief.9

Injection of a local anesthetic can 
relieve pain and facilitate procedures 
such as joint reduction, as well as 
facilitate a more accurate physical 
examination of a painful joint. The use 
intra-articular lidocaine has been well 
studied for joint reduction, particularly 
following glenohumeral dislocation, 
and has equal efficacy to intravenous 
(IV) sedation with a lower complica-
tion rate. Intra-articular morphine has 
been shown to reduce analgesic require-
ments following surgery, and may be 
of value in the treatment of acute knee 
pain.10,11,12

Corticosteroid injections into the 
synovial fluid are designed to maximize 
local benefits of the steroid while mini-
mizing systemic effects. Corticosteroids 

have both anti-inflammatory and anal-
gesic properties, and can provide sig-
nificant relief and improved functional 
ability in patients with acute exacerba-
tions of osteoarthritis. Complications 
such as steroid-induced arthropathy 
are rare, especially when injections into 
weight-bearing joints are limited to no 
more than three or four per year.13

Lyme Arthritis

Lyme disease is a disorder with mul-
tisystem manifestations. Lyme arthritis, 
a late disease manifestation, occurs 
months later and is accompanied by 
intense adaptive immune responses. 
It develops in approximately 60% of 
untreated Lyme patients. Following the 
initial tick bite, Borrelia burgdorferi spi-
rochetes invade synovial joints, inducing 
an inflammatory response in synovial 
tissue consisting of synovial hypertro-
phy, vascular proliferation, and infiltra-
tion of mononuclear cells.14

Episodes of Lyme arthritis typi-
cally are brief and involve a single 
large joint. The knee is affected most 
commonly, with involvement in up 
to 90% of patients. Fever and other 
systemic symptoms usually are absent. 
Diagnosis of Lyme arthritis is based on 
characteristic clinical findings, history 
of exposure in an endemic area, and 
confirmatory serologic testing. On pre-
sentation, joint aspiration usually is per-
formed for diagnostic purposes to rule 
out the presence of crystalline arthropa-
thy or septic arthritis. Joint fluid white 
cell counts usually are in the range of 
10,000 to 25,000, but cell counts from 
as low as 500 to as high as 100,000 have 
been reported.15

Contraindications and 
Complications

Arthrocentesis is relatively contra-
indicated when there is overlying skin 
or soft tissue infection. If possible, the 
provider should use an entry site that 
appears clear of obvious infection. The 
fear is that the procedure may intro-
duce infection into an underlying joint 
that was not infected initially. For the 
same reasons, bacteremia and sepsis 
are considered relative contraindica-
tions, and ideally needles should not 
traverse skin lesions such as psoriasis 
or acne. 

Table 1. Indications for Arthrocentesis

• Evaluate for monoarticular arthritis.
• Identify cause of unexplained joint effusion.
• Rule out joint infection/limit joint damage from an infectious process.
• Identify intra-articular fractures or disruption of intra-articular structures.
• Provide symptomatic relief of pain from a tense effusion.
• Identify crystal-induced arthropathy.
• Inject therapeutic agents.

Adapted from: Boss SE, Mehta A, Maddow C, Luber SD. Critical orthopedic skills and 
procedures. Emerg Clin North Am 2013;31:261-290. Zuber TJ. Knee joint aspiration and 
injection. Am Fam Physician 2002;66:1497-1500.
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However, the risk of seeding a joint 
with bacteria after passing through 
possibly cellulitic tissue is mostly 
theoretical and is not backed up in the 
medical literature.16 Given the potential 
complications, including death, of undi-
agnosed septic arthritis, some authors 
advise diagnostic arthrocentesis despite 
the previous findings, and suggest those 
patients be admitted subsequently for 
IV antibiotics.9,17

The literature reports that the risk of 
iatrogenic infection is low overall but 
can occur. Estimates of risk are from 
0.01% to 0.05%, with the greatest risk 
occurring in immunocompromised 
patients.4

Anticoagulation has been suggested as 
a relative contraindication to arthrocen-
tesis, although little data exist regarding 
the actual risk of harm from bleeding. 
Proposed strategies include stopping 
anticoagulation several days prior to the 
procedure, reversing anticoagulation at 
the time of the procedure, or avoiding it 
altogether. Stopping or reversing the pro-
cedure puts patients at risk of a thrombo-
embolic event or other complication. 

Several studies have looked at perfor-
mance of arthrocentesis in therapeutic 
and supratherapeutic patients and found 
little to no risk of periprocedural bleed-
ing.9,18 A PubMed search by the authors 
did not find any studies looking specifi-
cally at bleeding risk associated with 
antiplatelet medications or the novel 
oral anticoagulants.

Other relative contraindications 
to arthrocentesis and intra-articular 
injection include adjacent osteomy-
elitis, impending joint replacement 
surgery, and uncontrolled diabetes if 
intraarticular steroids are to be admin-
istered. Osteonecrosis is a rare compli-
cation of steroid injections. Emergency 
physicians can avoid potential pitfalls 
by performing a good history and 
physical examination, explaining 
potential harms and benefits of joint 
aspiration or injection, and obtaining 
informed consent.19

General Techniques
The first step is to obtain informed 

consent from the patient or his or her 
caregiver. In general, assemble the 

necessary equipment on a bedside table 
or tray and position the patient at a 
comfortable height within reach of the 
tools. Ultimately, specific positioning 
depends on the joint being assessed. 

Palpate the affected joint, identify-
ing appropriate landmarks, and mark 
the needle insertion site. (See Table 2.) 
Alternatively, point-of-care ultrasound 
can be used to evaluate the joint, which 
will be discussed in more detail in later 
sections. Once the optimal site for 
needle insertion has been identified, 
proper sterile technique must be utilized 
and the site cleansed and draped. Sterile 
gloves should be worn. Allow the skin 
to dry after sterilization before injecting 
an anesthetic. 

Deep needle insertion during arthro-
centesis causes significant pain in the 
majority of patients, but it can be miti-
gated effectively with local anesthesia 
use. There is concern that the bacterio-
static nature of lidocaine and bupiva-
caine may compromise culture results, 
and some authors advise against local 
anesthetic use, especially in assessment 
for periprosthetic joint infection.6,20,21 

Table 2. Landmarks for Arthrocentesis

Joint Approach Key Landmarks
Shoulder Posterior approach • Posterior tip of acromion

• Humeral head

Anterior approach • Coracoid process
• Humeral head

Elbow Lateral/radial approach
or
Posterolateral approach

• Olecranon process
• Lateral epicondyle
• Head of radius

Wrist Dorsal approach • Lister’s tubercle on distal radius
• Extensor pollicis longus tendon

Knee Parapatellar approach • Tibial plateau
• Midpoint of medial or lateral patella

Suprapatellar approach • Superomedial or superolateral border of patella
• Suprapatellar bursa

Infrapatellar approach • Inferior border of patella
• Patellar tendon

Ankle Anterolateral approach • Ankle joint line
• Lateral malleolus
• Extensor digitorum longus (EDL) tendon

Anteromedial approach • Ankle joint line
• Medial malleolus
• Extensor hallucis longus tendon
• Tibialis anterior tendon

MCP/MTP/IP Dorsal approach • Extensor tendon
• Appropriate joint space
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We believe that local anesthesia is 
appropriate in most cases, and recom-
mend consulting with the orthopedic 
surgeon (if available) before aspirating 
joint fluid in all cases of painful joint 
arthroplasty. 

Use either a 25- or 27-gauge needle 
to form a skin wheal around the needle 
insertion site using an appropriate anes-
thetic such as lidocaine 1% or bupiva-
caine 0.5%. Take care to avoid injecting 
local anesthetic directly into the joint 
space to prevent possible interference 
with synovial fluid analysis. A topical 
anesthetic or coolant can be applied to 
the skin as an alternate to local anes-
thetic as well, although they have only 
minimal effect on pain in deeper struc-
tures.20 In extremely painful joints, a 
regional nerve block may be appropriate. 
In rare instances, procedural sedation 
may be required in young or uncoopera-
tive patients. 

In the majority of cases, aspiration 
of the viscous synovial fluid requires 
an 18-gauge or larger needle; however, 
in morbidly obese patients, a 21-gauge 
spinal needle may be necessary to reach 
the joint space. Although damage to the 
articular cartilage is unlikely, halting the 
advancement of the needle once fluid is 
aspirated can reduce risk of striking the 
bone or cartilage. If the syringe must be 
changed during the procedure, hemo-
stats should be used to firmly grasp 
and stabilize the needle hub while the 
syringe is exchanged.22

Use of Ultrasound
Since 1895, when Wilhelm Rontgen 

discovered the principles of medical 
X-rays, physicians have been using diag-
nostic imaging to visualize structures 
deep to the skin. Despite the advent of 
new technological modalities such as 
MRI and ultrasound, X-ray imaging 
remains the standard initial, and some-
times only, study used to evaluate mus-
culoskeletal problems. Although MRI 
is considered the best imaging modality 
for evaluation of the muscles, ligaments, 
and other soft tissues, its cost and avail-
ability restrict its use. Ultrasonography 
is becoming more cost-effective, por-
table, and available in multiple clinical 
settings. One critical advantage of ultra-
sound is that it allows a dynamic exami-
nation of the musculoskeletal system.23

Ultrasound has been used widely to 
evaluate arthropathies in multiple dif-
ferent joints. In the emergency depart-
ment, bedside ultrasound can be used 
to identify the presence of clinically sig-
nificant joint effusions and potentially 
help avoid unnecessary procedures. If 
there is doubt whether there is a signifi-
cant effusion, comparison views of the 
contralateral joint can be helpful. 

Often, multiple views of the affected 
joint are obtained to identify the 
optimal site for needle insertion. 
Additionally, ultrasound can be used 
to guide the needle directly during 
arthrocentesis, reducing the number of 
attempts needed to aspirate synovial 
fluid.24 

Ultrasound has other applications 
in the diagnosis and management of 
musculoskeletal disorders such as iden-
tification of bone fractures; evaluation of 
the bursa, tendons, ligaments, muscles, 
and other soft tissue; as well as identi-
fication of nerve morphology and the 
guidance of nerve blocks. Ultrasound 
reportedly has been used to identify 
monosodium urate and calcium pyro-
phosphate crystals in the setting of gout 
and pseudogout.25,26 

There are no absolute contraindi-
cations to the use of ultrasound for 
joint assessment or arthrocentesis, and 
relative contraindications are similar to 
those of the blind procedure. Compared 
to the blind technique, the use of 
ultrasound-guided arthrocentesis by 
emergency physicians may be less time 
consuming, less technically difficult, and 
less painful for the patient.27

Most commonly, the high frequency 
linear array transducer with the muscu-
loskeletal exam type is used to evaluate 
the joints. Maintain a proper sterile 
technique throughout the procedure, 
including a sterile cover over the ultra-
sound transducer. Once the effusion 
and needle insertion site are identified, 
the ultrasound can be used for real-
time guidance of the needle tip into the 
synovial space. It also is reasonable to 
use ultrasound simply to mark the loca-
tion of the effusion and optimal entry 
site, and then perform the procedure 
blindly. 

For direct needle guidance, insert 
the needle into the skin adjacent to 
the ultrasound transducer and slowly 

advance both the probe and the needle, 
maintaining visualization of the needle 
tip until entry into the synovial space. 
The needle will appear brightly hyper-
echoic in comparison to the surround-
ing tissue. 

The appearance of the fluid on ultra-
sound can differ depending on the 
nature of the fluid. Simple fluid, such 
as in a non-inflammatory effusion, will 
appear anechoic, or dark black, within 
the joint space. Complex fluid, such as 
in a traumatic effusion or an infected 
joint with purulent debris, will be het-
erogeneous in appearance, a mixture 
of black/gray fluid with gray or even 
white hyperechoic particles within its 
contents. Bone will appear as bright 
white, or hyperechoic, while the tendons 
and soft tissue will appear more gray 
or hypoechoic when compared to the 
bone.21

Shoulder Arthrocentesis 

Posterior Approach

The accuracy of needle placement 
and successful shoulder arthrocentesis 
is reportedly higher when utilizing the 
posterior approach compared to the 
anterior approach.28 Place the patient in 
a comfortable seated position with the 
hand of the affected limb held across 
the body and placed on the opposite 
shoulder. Palpate the posterior tip of the 
acromion and palpate the joint space 
typically 1-2 cm inferior and medial to 
the tip of acromion. 

Anesthetize the soft tissue and mark 
the optimal needle insertion site. Use 
a 20-gauge or larger needle for aspira-
tion attached to at least a 10 cc syringe. 
The needle should be inserted 1-2 cm 
inferior to the posterior end of the acro-
mion just medial to the humeral head 
and directed in a horizontal plane ante-
riorly and medially toward the coracoid.  
Continue to aspirate as you advance the 
needle until synovial fluid is obtained. 
When the procedure is complete, with-
draw the needle and apply slight pres-
sure and a bandage to the entry site.29

Anterior Approach

For the anterior approach, place the 
patient in a comfortable seated posi-
tion with the hand of the affected limb 
resting palm down on his or her lap, 
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which will keep the shoulder internally 
rotated. Palpate the coracoid process 
and the humeral head. With the limb 
internally rotated, the joint space can be 
felt as a groove lateral to the coracoid 
process. Use an 18-gauge or larger nee-
dle attached to at least a 10 cc syringe 
for the procedure. 

Insert the needle medial to the 
humeral head just inferior and lateral to 
the coracoid process and direct it poste-
riorly into the glenohumeral joint space. 
Continue to aspirate until synovial 
fluid is obtained. When the procedure 
is complete, withdraw the needle and 
apply slight pressure and a bandage to 
the entry site.29

Bedside Ultrasound for Shoulder 
Arthrocentesis

Ultrasound can be used to evaluate 
the shoulder from either the anterior 
or posterior location; the anterior view 
often is easier for visualization while the 
posterior approach often is preferred for 
aspiration. 

For the anterior view, place the 
patient in a comfortable seated posi-
tion with the elbow held against the 
patient’s body and the hand on the 
affected side in supination, with the 
palm upward and the back of the hand 
resting on the thigh. Align the probe 
in a transverse plane, with the probe 
marker toward the patient’s right, over 
the biceps groove and identify the 
biceps tendon. The synovial sheath of 
the long head of the biceps tendon 
communicates with the glenohumeral 
joint, so fluid often is seen tracking 
into the biceps tendon sheath. (See 
Figure 1.) Ultrasound is very sensitive 
for the detection of fluid, and a small 
amount of physiologic fluid often is 
seen. However, excess fluid, especially 
fluid noted circumferentially around the 
biceps tendon, is abnormal. 

Insert the needle at a steep angle 
aligned with the center of the trans-
ducer but out-of-plane of the trans-
ducer beam. Maintain visualization 
of the needle tip until it enters the 
center of the effusion around the biceps 
tendon, at which point aspiration is 
performed.  

For the posterior view, place the 
patient either prone or seated but 
leaning forward with the hand of the 

affected limb grasping the contralateral 
shoulder. Place the transducer poste-
riorly over the head of the humerus 
with the probe marker toward the 
lateral side. Identify the glenohumeral 
joint space beneath the infraspinatus 
muscle and the glenoid labrum with the 
hyperechoic humeral head as the bony 
landmark. 

Insert the needle just proximal to the 
transducer opposite the probe marker. 
Slowly advance the needle, which will 
appear as a bright hyperechoic linear 
structure, to lie in plane to the trans-
ducer and advance under direct visu-
alization until the tip of the needle is 
seen within the joint space and fluid 
can be aspirated. When the procedure 
is complete, withdraw the needle and 
apply slight pressure and a bandage to 
the entry site.21

Knee Arthrocentesis
Position the patient supine in the 

bed at a comfortable height with a 
towel roll below the affected knee to 
flex the joint about 20 degrees, keep-
ing the foot flat on the bed perpendic-
ular to the floor. Knee arthrocentesis 
can be performed from a parapatellar, 
suprapatellar, or infrapatellar approach, 
with parapatellar being preferred. 
Each approach can be performed from 
either the medial or lateral side. If the 
patient is unable to flex the knee and 
the procedure must be done with the 
knee in full extension, then a medial 
approach often is easier. 

Maintain proper sterile technique 
throughout the procedure and anesthe-
tize with local anesthetic to facilitate 
procedure and minimize discomfort. 
Knee arthrocentesis often requires at 
least an 18-gauge needle for fluid aspi-
ration and a large syringe such as a 20 
cc or 30 cc; however, at times larger 
(e.g., 60 cc) or multiple syringes may be 
needed with large effusions. 

For the parapatellar approach, iden-
tify the tibial plateau and the mid-
point of either the medial or lateral 
border of the patella. Slightly sublux 
the patella toward the side of entry 
and insert the needle perpendicular to 
the skin roughly 0.5 cm beneath the 
patellar border above the tibial pla-
teau. Direct the needle perpendicular 
to the long axis of the femur parallel 

to the bed. Continue to aspirate until 
synovial fluid is obtained.  

For the suprapatellar approach, first 
identify the superomedial or superolat-
eral border of the patella. Insert the nee-
dle just inferior to the patellar border, 
directing the tip of the needle toward 
the intercondylar notch of the femur. 
(See Figure 2.) In this approach, the nee-
dle actually inserts into the suprapatel-
lar bursa, which openly communicates 
with the knee joint. One disadvantage 
of the suprapatellar approach is that in 
up to 10% of patients, the bursa does 
not communicate with the joint space, 
therefore yielding inaccurate results. 

The infrapatellar approach requires the 
patient to be seated upright with the knee 
bent 90 degrees. Identify the inferior bor-
der of the patella and the patellar tendon 
on either the medial or lateral side and 
insert the needle below the border of the 
patella lateral to the edge of the patel-
lar tendon. Care must be taken to avoid 
puncturing the patellar tendon. While 
performing knee arthrocentesis, pressure 
can be applied to the suprapatellar bursa 
in an attempt to milk the fluid if flow 
stops. When the procedure is complete, 
withdraw the needle and apply slight 
pressure and a bandage to the entry site.29

Figure 1. Shoulder  
Ultrasound: Site of  
Potential Effusion  
(Gray Arrow)
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Bedside Ultrasound for Knee 
Arthrocentesis

To perform ultrasound-guided 
arthrocentesis of the knee via the 

suprapatellar approach, position the 
patient similarly to the blind procedure 
with the knee flexed to about 20 degrees 
and place a towel roll behind the knee. 

Begin with the probe in a longitudinal 
axis with the probe marker toward the 
patient’s head. Identify the quadriceps 
femoris muscle and tendon and the 
hyperechoic patella, which should be 
on the right side of the screen. Look for 
fluid in the suprapatellar bursa, which is 
just below the quadriceps tendon. (See 
Figure 3.) The deepest landmark is the 
femur, which should appear as a linear 
hyperechoic structure similar to the 
patella. 

Next, rotate the probe 90 degrees, 
keeping the suprapatellar bursa cen-
tered on the screen. The needle can 
be inserted from either the medial or 
lateral aspect, with the lateral approach 
reportedly the preferred method. On the 
lateral approach, insert the needle just 
proximal to the transducer in between 
the vastus lateralis and the iliotibial 
band and slowly advance, maintaining 
the hyperechoic linear appearance of the 
needle in plane with the acoustic win-
dow. Advance until the tip of the needle 
is identified within the bursa, at which 
point aspiration is completed. When 
the procedure is complete, withdraw the 
needle and apply slight pressure and a 
bandage to the entry site.29,30

Ankle Arthrocentesis
Position the patient either seated 

or supine with the knee flexed at 90 
degrees, the ankle plantar flexed, and the 
heel resting flat against the bed perpen-
dicular to the floor. The ankle joint space 
can be entered from an anterolateral or 
anteromedial approach. The anterolat-
eral approach is preferred, as it reduces 
risk of injury to the dorsalis pedis and 
posterior tibial blood vessels as well as 
the deep peroneal nerve, all of which 
travel through the medial aspect of the 
ankle. Ankle arthrocentesis typically 
requires an 18-gauge needle and at least 
a 10 cc syringe.  

Anterolateral Approach

For the anterolateral approach, 
identify the ankle joint line, the lateral 
malleolus, and lateral border of the 
extensor digitorum longus. Having the 
patient dorsiflex the ankle against some 
resistance or actively flexing and extend-
ing the ankle can help identify these 
landmarks more consistently. Insert the 
needle in the space between the base 

Figure 2. Knee Arthrocentesis from the Suprapatellar 
Lateral Approach

Figure 3. Knee Ultrasound: Arrow Indicates Location  
of Joint Space

Needle being inserted in the superolateral border and directed toward the 
intercondylar notch of the femur.
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of the lateral malleolus and the lateral 
border of the extensor digitorum longus 
at the joint line, directing the needle 
perpendicular to the shaft of the fibula. 
(See Figure 4.)

Anteromedial Approach

For the anteromedial approach, take 
care to avoid injury to the nerve and 
vessels that are directly below and lateral 
to the extensor hallucis longus tendon. 
Identify the ankle joint line, the medial 
malleolus, and the extensor hallucis 
longus and tibialis anterior tendons. 
Having the patient dorsiflex the ankle 
against resistance or actively flexing and 
extending the ankle can help identify 
these landmarks more consistently. 

Palpate the space either between the 
medial border of the extensor hallucis 
longus and the lateral border of the tibi-
alis anterior tendon or between the base 
of the medial malleolus and the medial 
border of the tibialis anterior tendon. 
Insert the needle in either space, direct-
ing the needle perpendicular to the 
shaft of the tibia. Continue to aspirate 
as you advance the needle until synovial 
fluid is obtained. When the procedure 
is complete, withdraw the needle and 
apply slight pressure and a bandage to 
the entry site.29

Bedside Ultrasound for Ankle 
Arthrocentesis

For ultrasound-guided arthrocentesis 
of the ankle, position the patient so that 
the foot can be plantar flexed and stable 
against the bed. Ultrasound has been 
reported as able to identify as little as 2 
cc of fluid in the ankle21 with the most 
sensitive view over the anterior recess of 
the tibiotalar joint. Align the transducer 
in a longitudinal plane, with the probe 
marker aimed cephalad, over the distal 
anterior tibia to identify this hyper-
echoic bony landmark and then slide 
distally toward the foot until the joint 
space between the distal tibia and the 
talar dome is identified. An effusion will 
appear in the recess between the tibia 
and the talar dome. (See Figure 5.) 

Insert the needle from either the 
medial or lateral side at a steep angle 
aligned with the center of the transducer 
but out-of-plane of the transducer beam. 
Whichever approach is taken, take care 
to avoid the extensor hallucis longus and 

Figure 4. Arthrocentesis of the Ankle Via  
the Anterolateral Approach

Figure 5. Ankle Ultrasound: Arrow Indicates Location  
of Joint Space

The joint space is located in between the borders of the lateral malleolus and the 
lateral border of the extensor digitorum longus.
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tibialis anterior tendons. Maintain visu-
alization of the needle tip until it enters 
the center of the effusion, at which point 
aspiration is performed.21,31,32

Wrist Arthrocentesis
Place the patient in a seated, reclined 

or recumbent position, whichever is 
most comfortable, with the wrist easily 

accessible and braced on the bed, table, 
or tray. It may be helpful for an assis-
tant to hold the hand of the affected 
limb and apply slight traction and ulnar 
deviation of the wrist, opening the joint 
space. Hanging finger traps also can be 
used if an assistant is unavailable. Slight 
volar flexion also can help facilitate 
needle insertion into the joint space. 

When performing arthrocentesis 
of the wrist, a 22-gauge needle can be 
used; however, in some cases a larger 
needle may be required for more viscous 
synovial fluid. A 5-10 cc syringe often 
is sufficient for fluid aspiration. The skin 
and subcutaneous tissue can be infil-
trated with local anesthetic; however, 
in some cases a topical anesthetic can 
be used or anesthetic may be avoided 
altogether. Patients may find a single 
needle insertion for the arthrocentesis 
less painful than the administration of 
local anesthetic.

On the dorsal surface of the wrist, 
palpate Lister’s tubercle, the bony 
prominence found in the center of the 
distal end of the radius. Next identify 
the extensor pollicis longus tendon, 
which runs on the radial side of Lister’s 
tubercle and makes up the ulnar border 
of the anatomic snuffbox. Insert the 
needle perpendicular to the wrist on 
the ulnar side of the extensor pollicis 
longus tendon and just distal to the 
distal radius. (See Figure 6.) If bone is 
struck, withdraw the needle slightly and 
redirect slightly more distally. Continue 
to aspirate as you advance the needle 
until synovial fluid is obtained. When 
the procedure is complete, withdraw the 
needle and apply slight pressure and a 
bandage to the entry site.29

Bedside Ultrasound for Wrist 
Arthrocentesis

For ultrasound-guided arthrocentesis 
of the wrist, position the patient similar 
to when the procedure is performed 
blindly. Place the linear transducer in a 
longitudinal axis on the dorsal surface 
of the distal radius with probe marker 
pointed cephalad. It may be helpful 
for an assistant to hold the hand of the 
affected limb and apply slight traction 
and ulnar deviation of the wrist, open-
ing the joint space. Hanging finger 
traps also can be used if an assistant is 
unavailable. Applying volar flexion also 
can help facilitate needle insertion into 
the joint space. 

Slide the probe until the distal radius 
and the carpal bone are identified. The 
effusion will appear as a hypoechoic 
region between the distal radius and 
scaphoid. (See Figure 7.) Insert the 
needle on the ulnar side of the extensor 
pollicis longus adjacent to the probe at a 

Figure 6. Arthrocentesis of the Wrist Via the Dorsal  
Approach

Figure 7. Wrist Ultrasound: Arrow Indicates Location  
of Joint Space

An assistant applies slight traction and ulnar deviation to facilitate opening of the joint 
space.
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steep angle aligned with the center but 
out-of-plane with the transducer beam. 
Maintain visualization of the needle tip 
until it enters the center of the effusion, 
at which point aspiration is performed. 
Alternatively, the transducer can be 
rotated 90 degrees over the joint space 
and a similar out-of-plane approach can 
be performed, again inserting the needle 
on the ulnar side of the extensor pollicis 
longus.21

Elbow Arthrocentesis
The patient should be seated 

upright with his or her back against 
the stretcher or chair with the arm 
abducted. Bend the patient’s elbow to 
90 degrees and pronate the forearm to 
place the palm down on a table or tray 
at a height of greatest comfort.  

Maintain proper sterile technique 
throughout the procedure. The skin and 

subcutaneous tissue may be infiltrated 
with local anesthetic. For elbow arthro-
centesis, an 18- or 20-gauge needle 
should be used and attached to a 5-10 
cc syringe. 

Palpate the bony prominences of 
the elbow and identify the olecranon 
process, lateral epicondyle, and the 
head of the radius. Visualize a triangle 
formed by these three structures and 
palpate the depression at the center 
of the triangle. It may help to extend 
the elbow and palpate the depres-
sion between the radial head and 
lateral epicondyle, then maintain this 
location while flexing the elbow. If a 
large effusion is present, this may be 
palpated as a bulge in the skin rather 
than a depression. In the lateral, or 
radial, approach, insert the needle 
from the lateral side perpendicular 
to the skin and humeral head. (See 
Figure 8.) Continue to aspirate as you 
advance the needle until synovial fluid 
is obtained. Avoid a medial, or ulnar, 
approach, as it incurs a greater risk of 
injury to the ulnar nerve and superior 
ulnar collateral artery. A posterolateral 
approach can be used if the effusion is 
palpated inferior to the lateral epicon-
dyle; however, there is greater risk of 
injury to the radial nerve and triceps 
tendon. In this approach, the position 
and identified landmarks are similar, 
but the needle is inserted from the 
posterior elbow perpendicular to the 
skin parallel to the shaft of the radius. 
When the procedure is complete, 
withdraw the needle and apply slight 

pressure and a bandage to the entry 
site.29

Bedside Ultrasound for Elbow 
Arthrocentesis

Ultrasound-guided arthrocentesis of 
the elbow typically is performed from 
the lateral approach with the patient in 
a seated position. Abduct the affected 
arm and bend the elbow to 90 degrees, 
pronating the forearm to place the palm 
down on a table or tray at a height of 
greatest comfort. Place the transducer 
in a longitudinal view over the proximal 
forearm parallel to the radius with the 
probe marker cephalad. Scan proxi-
mally until the head of the radius and 
the capitellum with which it articulates 
are identified. Also, identify the exten-
sor tendon, which lies superficial to 
the radio-capitellar joint and must be 
avoided when inserting the needle. 
An elbow effusion will appear as a 
hypoechoic area between the capitellum 
and radial head. (See Figure 9.)

Insert the needle from the lateral 
side at a steep angle aligned with 
the center of the transducer but out-
of-plane of the transducer beam. 
Maintain visualization of the needle 
tip until it enters the center of the 
effusion, at which point aspiration is 
performed. When the procedure is 
complete, withdraw the needle and 
apply slight pressure and a bandage to 
the entry site. A posterior approach 
for ultrasound-guided arthrocentesis 
of the elbow also has been described as 
an alternative approach.21,33 

Figure 8. Arthrocentesis  
of the Elbow

Figure 9. Elbow Ultrasound: Arrow Indicates Location  
of Joint Space

Visualize a triangle formed by the 
olecranon process (inferior line), the 
lateral epicondyle (proximal line), and 
the head of the radius (distal line). 
Palpate the depression at the center of 
the triangle and insert the needle.
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Arthrocentesis of the 
Metatarsophalangeal, 
Metacarpophalangeal, 
and Interphalangeal Joints 

 Arthrocentesis of the small joints 
in the hands or feet is performed 
from the dorsal side. When perform-
ing the procedure on the hand, place 
the patient in a comfortable seated 
position with the affected hand and 
forearm pronated and the palm flat 
on a table or stand. For the foot, place 
the patient in either a seated or supine 
position on the bed with knees bent 
and the affected foot plantar flexed 
and the sole flat on the bed.  

The skin and subcutaneous tissue 
can be infiltrated with local anesthetic; 
however, in some cases the patient may 
prefer a topical anesthetic or avoidance 
of anesthesia with a single needle inser-
tion for the aspiration. Because of the 
relatively small joint space, a 21-gauge 
needle attached to a 5 cc syringe is typi-
cally sufficient for aspiration. 

Hold the affected joint in slight flex-
ion to about 20 degrees and palpate the 
joint line. It is imperative to identify the 
extensor tendon and avoid puncturing 
this structure during the procedure. If 
swelling obscures tendon visualization, 
have the patient extend the digit against 
resistance to improve visualization 

of the tendon. Gentle traction of the 
affected digit can be used to widen 
the joint space and improve needle 
insertion. 

Insert the needle perpendicular to 
the skin on either side of the extensor 
tendon but avoiding the neurovascular 
bundle running along either side of 
the digit. Direct the needle toward the 
midline of the joint and aspirate during 
insertion until fluid is obtained. When 
the procedure is complete, withdraw the 
needle and apply slight pressure and a 
bandage to the entry site.29

Bedside Ultrasound for 
Metatarsophalangeal, 
Metacarpophalangeal, and 
Interphalangeal Arthrocentesis

Ultrasound evaluation of the meta-
tarsophalangeal, metacarpophalangeal, 
and interphalangeal joints can be 
performed using the high frequency 
linear array probe, although a special-
ized small footprint transducer can be 
used if available. When evaluating the 
superficial structures such as the joints 
of the digits, a water bath can be used 
to better delineate landmarks and iden-
tify an effusion. A water bath replaces 
ultrasound gel and can avoid contact 
between the ultrasound transducer and 
the patient’s skin. Ultrasound often is 
used to identify and evaluate for joint 
effusions (see Figures 10 and 11), but 
given the relatively small joint size and 
narrow windows, the procedure rarely is 
performed under direct real-time ultra-
sound guidance.34

Interpretation of Results
The diagnosis of septic arthritis, as 

well as the diagnosis of gout, pseudog-
out, or post-traumatic effusion, is made 
based on a combination of historical, 
clinical, imaging, and laboratory find-
ings. Given the scope of this review, we 
are going to focus specifically on the 
analysis of synovial fluid and how that 
can help narrow the differential and 
provide a definitive diagnosis. However, 
two questions that often arise when a 
patient presents with acute monoarticu-
lar arthritis are: 1) Can the emergency 
physician rule out a septic joint based on 
laboratory findings alone? 2) Is imaging 
useful in the evaluation of a suspected 
septic joint?

Figure 10. Distal Interphalangeal Joint Ultrasound: Arrow 
Indicates Location of Joint Space

Figure 11. Proximal Interphalangeal Joint Ultrasound:  
Arrow Indicates Location of Joint Space
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Serum Studies

Multiple studies have looked at the 
peripheral white blood cell (WBC) 
count for diagnosis of septic arthri-
tis, using multiple cutoff thresholds. 
Sensitivities ranged from as low as 19% 
to as high as 77%, lacking acceptable 
diagnostic accuracy. 

Erythrocyte sedimentation rate 
(ESR) has been found to be more 
sensitive than peripheral WBC when 
using cutoff values of > 30 mm/hr, 
reporting a sensitivity of about 90%. 
However, findings varied markedly 
between trials. ESR also is of limited 
utility because of its poor specificity. 

Although serum CRP is significantly 
more elevated in septic arthritis than 
other inflammatory joint disorders (like 
gout), it lacks sufficient sensitivity or 
specificity to increase or decrease the 
post-test probability of septic arthritis. 

Combining WBC, ESR, and 
synovial WBC counts significantly 
enhances sensitivity, although the 
combined specificity is low. Of the 
three, joint fluid WBC appears to be 
the best test for the initial diagnosis, 
although even it may be rated only 

as fair when likelihood ratios are 
calculated.4,35,36

When there is suspicion of an 
infected prosthetic joint, serum mark-
ers may be of greater utility. Especially 
in the first six weeks postoperatively, 
differentiation of a superficial skin 
infection from a periprosthetic joint 
infection is facilitated by the CRP, with 
an optimal cutoff of 100 mg/L. Patients 
with a CRP at or very near this level 
should have arthrocentesis performed. 
When the CRP is abnormal (> 10 
mg/L) but not approaching the thresh-
old, consideration can be given to close 
observation or a course of antibiotics 
to treat obvious cellulitis. The approach 
to postoperative complications should 
be determined in consultation with the 
patient’s orthopedic surgeon.6

Imaging

Radiographic imaging of septic 
arthritis has low sensitivity, especially 
for changes in the early stages of 
disease. The presence of soft-tissue 
swelling may represent underlying 
synovial inflammation and joint effu-
sion. A joint effusion may be noted 

on radiographs of the elbow, knee, 
and ankle. In more advanced disease, 
cartilage destruction may cause joint 
space narrowing, and bone erosion may 
become evident at the joint margins 
where the capsule attaches and the car-
tilage is thinnest.5

CT scanning and MRI are of rela-
tively low utility in the initial evalua-
tion of a septic joint, especially when 
joint aspiration will be performed. 
They are of greater use when looking 
for osteomyelitis or an abscess, with 
an edge given to MRI because of its 
greater soft tissue detail. These tests 
may be helpful in patients with sacro-
iliac or sternoclavicular joint infection, 
helping look for extension into the 
mediastinum or pelvis.37 MRI features 
of septic arthritis include joint effusion, 
joint-space narrowing, and bone mar-
row edema surrounding the joint, start-
ing in the marginal areas.5

Synovial Fluid Analysis

Synovial fluid should be inspected 
by the emergency physician for color, 
clarity, viscosity, and presence of abnor-
mal inclusions. Normal synovial fluid 

Table 3. Synovial Fluid4,9,35,36,40,41,42

Condition Color Clarity Viscosity WBC/mm3 PMN Crystal Gram Stain Culture

Normal Yellow Translucent High < 200 < 25% Negative Negative Negative

Non-
inflammatory

Straw/yellow Translucent High 200-2,000 < 25% Negative Negative Negative

Inflammatory

Rheumatoid 
Arthritis

Yellow to green Translucent to 
turbid

Low 3,000-50,000 > 50% Negative Negative Negative

Gout Yellow to white Translucent to 
opaque

Low 2,000-50,000 > 50% Negative 
birefringence 
needle-
shaped

Negative Negative

Pseudogout Yellow to white Translucent to 
opaque

Low 2,000-50,000 > 50% Positive 
birefringence 
rhomboid-
shaped

Negative Negative

Septic

Bacterial Yellow to white Cloudy to opaque Low 50,000-
200,000

> 90% Negative Positive Positive

Spirochetal 
  (e.g. Lyme)

Yellow to white Yellow/cloudy Low 3,000-100,000
(mean 25,000)

> 50% Negative Negative Negative*

Hemorrhagic Pink to red Translucent to 
bloody

Variable 200-10,000† 25-75% Negative Negative Negative

PMN = Polymorphonuclear leukocytes
*Routine bacterial culture techniques often do not detect Borrelia burgdorferi.
† Should demonstrate a predominance of red blood cells
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is straw-colored and clear enough to 
read newsprint through. An elevated 
synovial fluid WBC count will result in 
a specimen that is more opaque. Bloody 
fluid may be seen in fracture or liga-
mentous disruption; fat globules may 
be seen in fracture.33 When performed 
by an experienced examiner, gross 
inspection alone is 94% sensitive for 
differentiating inflammatory from non-
inflammatory causes of acute arthritis.4 
Following gross inspection, fluid should 
be sent to the laboratory for cell count 
with differential, Gram stain, culture, 
and crystal analysis. (See Table 3.)

In gout, monosodium urate crystals 
appear as needle-shaped intracellular 
and extracellular crystals. Negatively 
birefringent urate crystals are seen on 
polarizing examination in up to 85% 
of specimens. This means that when 
examined with polarizing and red fil-
ters, they appear yellow when aligned 
parallel to the slow axis of the red com-
pensator and turn blue when aligned 
across the direction of polarization. 

Pseudogout shows calcium pyro-
phosphate crystals, which are shorter 
than monosodium urate crystals and 
often are rhomboid-shaped. Under 
a polarizing filter, they display weak 
positive birefringence, appearing blue 
when aligned parallel with the slow axis 
of the compensator and yellow when 
perpendicular. 

Even when asymptomatic or “inter-
critical,” patients with a history of 
diagnosed or clinically suspected gout 
are likely to have monosodium urate 
crystals present in their synovial fluid. 
During acute gout attacks, synovial 
WBC may be elevated, with the num-
ber ranging from as low as 1,000 to as 
high as 100,000.7,38 

As mentioned earlier, there are no 
reliable clinical cues that differenti-
ate crystal arthropathy from a septic 
joint. Lab findings are variable in each 
and they occasionally may coexist. 
Therefore, a Gram stain and culture 
should be performed in all cases of 
crystal-induced arthritis, and the 
patient’s full clinical picture, including 
symptoms, risk factors, and examina-
tion, should be considered prior to rul-
ing out septic arthritis.8

Joint fluid WBC count tradition-
ally is used to differentiate between 

inflammatory, noninflammatory, and 
septic causes of acute arthritis. (See 
Table 3.) However, the ranges cited in 
the literature are highly variable, with 
significant overlap seen within the 
cutoffs. Typical guidelines suggest the 
following interpretations of synovial 
WBC count: < 200 is normal; 200-
2,000 noninflammatory; 2,000-50,000 
inflammatory; and > 50,000 infectious, 
although the upper limit cutoff in sep-
tic arthritis has not been clearly estab-
lished. Relatively few trials have looked 
at both the sensitivity and specificity 
of the synovial WBC count; heteroge-
neous findings among those trials are 
present because of variation in the pop-
ulation studied, interval between dis-
ease onset and testing, equipment used 
to quantify cell counts, and the gold 
standard used. Neither the percentage 
of polymorphonuclear cells, synovial 
glucose levels, or synovial protein levels 
increase or decrease the probability of 
septic arthritis.4,9,35,36 

Gram stain sensitivity estimates 
range from 29% to 75%, and specificity 
has not been determined by trials.4,39 
Sensitivity of synovial fluid culture, 
sometimes cited as the gold standard 
for diagnosis, has a sensitivity ranging 
from 75% to 95%. Of note, sensitivities 
of Gram stain and culture in dissemi-
nated gonococcal infection are much 
lower (< 10% and 10% to 50%, respec-
tively.) If gonococcus is suspected, 
cultures of the blood and of urethral, 
rectal, or oropharyngeal swabs should 
be obtained.39

Summary
No validated clinical decision tools 

exist to assist with the diagnosis of 
septic arthritis. No single element is 
sufficiently sensitive and specific when 
looking for the cause of an acutely hot 
joint. The emergency physician is best 
served by combining elements of the 
history, physical exam, patient factors, 
and lab analysis to help make the diag-
nosis and determine the next steps in 
patient management.4 When a septic 
joint is part of the differential diagno-
sis, arthrocentesis must be performed.
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CME/CE Questions
1. When performing arthrocentesis 

of the ankle, all of the following are 
appropriate landmarks to identify 
except:
a. extensor digitorum longus  

tendon.
b. extensor pollicis longus tendon. 
c. extensor hallucis longus tendon.
d. tibialis anterior tendon

2. Ultrasound should be considered 
the gold standard diagnostic imag-
ing modality for evaluation of all 
musculoskeletal and soft tissue 
complaints.
a. True
b. False 

3. Which of the following represents 
a correct match of structure and 
expected appearance on ultrasound?
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Upon completion of this educational activity, participants should be able to:

• recognize specific conditions in patients presenting to the 
emergency department; 

• apply state-of-the-art diagnostic and therapeutic techniques to 
patients with the particular medical problems discussed in the 
publication; 

• discuss the differential diagnosis of the particular medical problems 
discussed in the publication; 

• explain both the likely and rare complications that may be associated 
with the particular medical problems discussed in the publication.
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a. Infected effusion: hyperechoic or 
bright white

b. Bone: heteroechoic or mixture 
of black/gray fluid

c. Non-inflammatory effusion: 
anechoic or dark black

4. Which of the following would be 
considered an appropriate patient 
position for performing shoulder 
arthrocentesis?
a. Comfortable seated position 

with the hand of the affected 
limb held across the body and 
placed on the opposite shoulder 

b. Supine in the bed at a comfort-
able height with a towel roll 
behind the knees

c. With the hand of the affected 
extremity placed in finger traps 
to apply traction to the limb and 
widen the joint space 

d. Seated upright with the affected 
arm abducted, elbow bent 90°, 
and forearm supinated with 
palm facing upward on bedside 
table 

5. Which of the following types 
of anesthesia would be con-
traindicated when performing 
arthrocentesis?
a. Local anesthetic with lidocaine 

1% or bupivacaine 0.5%
b. Topical anesthetic or coolant 

applied directly to the skin

c. Regional nerve block
d. Procedural sedation 
e. None of the above 

6. Ultrasound has been used to evalu-
ate which of the following muscu-
loskeletal problems?
a. Bone fracture
b. Tendon rupture
c. Presence of crystals in gouty 

effusion
d. All of the above 

7. Ultrasound can be used for 
dynamic examination of the mus-
culoskeletal system, direct guidance 
of the needle during procedures, 
or identification of effusions and 
needle entry sites in preparation for 
a blind procedure.
a. True 
b. False

8. When evaluating a patient with 
acute monoarticular arthritis, the 
synovial white blood cell count:
a. is highly sensitive for detecting 

the presence of septic arthritis.
b. may be used to rule out infec-

tion of joint arthroplasty in the 
perioperative period.

c. is neither sensitive nor specific 
enough on its own to rule in or 
rule out the diagnosis of septic 
arthritis. 

d. should never be used in con-
junction with serum markers 

and exam findings to assess pain 
in a prosthetic joint.

9. Which of the following statements 
is false?
a. The presence of crystals in syno-

vial fluid persists between flare-
ups of gouty arthritis.

b. Synovial white blood cell count 
is an unreliable means of dif-
ferentiating gout from septic 
arthritis.

c. The presence of crystals in syno-
vial fluid effectively rules out a 
diagnosis of septic arthritis. 

d. Although uncommon, crystal 
arthropathy and septic arthritis 
can coexist in the same joint.

10. Which of the following is an 
absolute contraindication for joint 
arthrocentesis?
a. Anticoagulation with warfarin
b. Overlying soft tissue erythema
c. Joint prosthesis
d. All of the above are absolute 

contraindications
e. None of the above are absolute 

contraindications 
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Exclusive to our subscribers RAPID ACCESS MANAGEMENT GUIDELINES

Joint Arthrocentesis in the Emergency Department

Indications for Arthrocentesis

• Evaluate for monoarticular arthritis.
• Identify cause of unexplained joint eff usion.
• Rule out joint infection/limit joint damage from an infectious process.
• Identify intra-articular fractures or disruption of intra-articular structures.
• Provide symptomatic relief of pain from a tense eff usion.
• Identify crystal-induced arthropathy.
• Inject therapeutic agents.

Adapted from: Boss SE, Mehta A, Maddow C, Luber SD. Critical orthopedic skills and 
procedures. Emerg Clin North Am 2013;31:261-290. Zuber TJ. Knee joint aspiration and 
injection. Am Fam Physician 2002;66:1497-1500.

Joint Approach Key Landmarks
Shoulder Posterior approach • Posterior tip of acromion

• Humeral head

Anterior approach • Coracoid process
• Humeral head

Elbow Lateral/radial approach
or
Posterolateral approach

• Olecranon process
• Lateral epicondyle
• Head of radius

Wrist Dorsal approach • Lister’s tubercle on distal radius
• Extensor pollicis longus tendon

Knee Parapatellar approach • Tibial plateau
• Midpoint of medial or lateral patella

Suprapatellar approach • Superomedial or superolateral border of patella
• Suprapatellar bursa

Infrapatellar approach • Inferior border of patella
• Patellar tendon

Ankle Anterolateral approach • Ankle joint line
• Lateral malleolus
• Extensor digitorum longus (EDL) tendon

Anteromedial approach • Ankle joint line
• Medial malleolus
• Extensor hallucis longus tendon
• Tibialis anterior tendon

MCP/MTP/IP Dorsal approach • Extensor tendon
• Appropriate joint space

Needle being inserted in the superolateral border and directed toward the 
intercondylar notch of the femur.

Landmarks for Arthrocentesis

Shoulder Ultrasound: Site of 
Potential Effusion (Gray Arrow)

Knee Arthrocentesis from the  
Suprapatellar Lateral Approach

Knee Ultrasound: Arrow Indicates 
Location of Joint Space
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Synovial Fluid

Condition Color Clarity Viscosity WBC/mm3 PMN Crystal Gram Stain Culture

Normal Yellow Translucent High < 200 < 25% Negative Negative Negative

Non-
in� ammatory

Straw/yellow Translucent High 200-2,000 < 25% Negative Negative Negative

In� ammatory

Rheumatoid 
Arthritis

Yellow to green Translucent to 
turbid

Low 3,000-50,000 > 50% Negative Negative Negative

Gout Yellow to white Translucent to 
opaque

Low 2,000-50,000 > 50% Negative 
birefringence 
needle-
shaped

Negative Negative

Pseudogout Yellow to white Translucent to 
opaque

Low 2,000-50,000 > 50% Positive 
birefringence 
rhomboid-
shaped

Negative Negative

Septic

Bacterial Yellow to white Cloudy to opaque Low 50,000-
200,000

> 90% Negative Positive Positive

Spirochetal 
  (e.g. Lyme)

Yellow to white Yellow/cloudy Low 3,000-100,000
(mean 25,000)

> 50% Negative Negative Negative*

Hemorrhagic Pink to red Translucent to 
bloody

Variable 200-10,000† 25-75% Negative Negative Negative

PMN = Polymorphonuclear leukocytes
*Routine bacterial culture techniques often do not detect Borrelia burgdorferi.
† Should demonstrate a predominance of red blood cells

The joint space is located in between the borders of the lateral malleolus and the 
lateral border of the extensor digitorum longus.

An assistant applies slight traction and ulnar deviation to facilitate opening of the joint 
space.

Arthrocentesis of the Ankle Via  
the Anterolateral Approach

Ankle Ultrasound: Arrow Indicates  
Location of Joint Space

Arthrocentesis of the Wrist Via the Dorsal  
Approach
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