
evaluated with ultrasound, MRI remains the gold standard for
diagnosis of these injuries.18

Arthrocentesis. As the knee is the largest joint in the body, it
easily contain 50-70 mL or more of fluid. Thus it is the least dif-
ficult joint of the body from which to obtain fluid. Aspiration of
fluid can be diagnostic as bloody fluid will confirm intra-articu-
lar injury from ligament tears, or confirm joint penetration from
gun-shot wounds that may not appear to have entered the joint
space. The presence of fat droplets (presence of bone marrow)
will also confirm subtle intra-articular fractures. In the case of
septic arthritis, joint fluid cultures are essential to accurately
identify bacteria and guide antibiotic therapy.  

Arthrocentesis also may be therapeutic to relieve the pain of a
large, tense joint effusion, or to provide pain relief from intra-
articular injection of analgesic compounds. Traditionally bupiva-
caine (10 mL of 0.25%) was injected for pain relief, but mor-
phine (1-5 mg in 30 mL normal saline) has been shown to pro-
vide relief for up to 24 hours.20 More recently ketorolac (Toradol
60 mg in 10 mL normal saline) has been shown to be more effec-
tive than either bupivacaine or morphine alone in postoperative
cases.21

While therapeutic arthrocentesis is a widely used practice and
the benefits of pain relief can be substantial, there is a risk of
introducing infection when performing arthrocentesis. Further,
the literature is unclear on whether this procedure benefits heal-
ing. Some suggest hemarthrosis in an otherwise healthy joint will
spontaneously clear without complication while others suggest
that drainage will improve healing and should be performed.22

Since no clear consensus exists, one approach would be to use
joint aspiration for pain relief in patients with large hemarthroses
or those who do not have adequate pain control with analgesics.
Strict sterile technique always should be used to help reduce risk.
Consultation with the orthopedist who will see the patient in fol-
low-up also can be helpful if one is unsure whether to perform
arthrocentesis for pain control.  

To perform arthrocentesis, the knee can be in full extension or
the joint space opened by flexing to about 15°-20° with a pad
underneath the knee. Take care to have the patient relax the
quadriceps muscle, as this makes entering the joint space easier.
Thoroughly clean the skin with Betadyne or other antiseptic, and
drape with sterile towels to reduce risk of infection. Use of lido-
caine to anesthetize the skin and joint capsule before aspiration
can greatly ease pain of the procedure and aid patient relaxation. 

The most common entry point is found by palpating the mid-
dle or superior edge of the patella on the medial side of the knee.
Insert the needle about 1 cm medial to the edge of the patella.
When no effusion is present, this area corresponds to the small
depression on the medial knee felt just below the mid-patella.
When an effusion is present, the small depression will be
replaced by a bulge as the effusion fluid fills this space. Alterna-
tively, the superolateral approach can be used. Here, one enters
the suprapatellar pouch from the lateral aspect of the superior
patellar margin. This pouch is greatly expanded by large effu-
sions and it can be easier to obtain fluid using this approach. 

A plain 18 gauge needle (or IV catheter/needle combination)
is inserted until fluid is obtained. Take care not to touch articular
surfaces with the needle. As this cartilage contains no pain fibers,
one can damage the articular cartilage but not be aware of the
injury. Even a 20 or 30 mL syringe will not be large enough to
drain larger effusions, and one should be prepared to change
syringes to fully drain the effusion. Take care to avoid movement
of the needle inside the joint space during syringe changes. Have
an assistant use a hemostat to hold the needle hub still while
changing syringes, or use a stopcock to aid syringe changes.
Synovial fluid can be sent for a variety of tests depending on the
clinical situation. (See Table 3.) When a hemarthrosis is drained,
no laboratory testing of the fluid is necessary. General laboratory
studies on synovial fluid include: cell count with differential,
crystal analysis, Gram stain, bacterial culture, and glucose level.
(See section on septic arthritis.)  

Trauma 
Fractures. Distal Femur Fracture. The majority of femur

fractures involve the proximal end (hip fracture) or shaft of the
femur, while only 4% of femur fractures are distal femur frac-
tures.1 These can be devastating injuries, as they often are com-
minuted, unstable, and complications of malunion/nonunion and
infection are not rare.23 Further, distal femur fractures typically
are not isolated problems for the patient. These fractures are most
common in elderly women (> 75 years) whose co-morbid condi-
tions make treatment difficult, or in younger males (15-24 years)
with multiple trauma.23 In the older patient, a simple fall on the
flexed knee while walking is a common mechanism of injury.
The younger patient often is the victim of high-energy trauma,
such as high-speed motor vehicle accident (MVA) or fall from a
height.  
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Table 3. Synovial Fluid Results and Suggested Diagnosis

FLUID RESULTS NORMAL NON-INFLAMMATORY INFLAMMATORY SEPTIC

Color Clear, yellow Yellow Yellow to green Yellow to gray
Clarity Transparent Transparent Turbid Turbid  
Viscosity High High Low Variable
WBC / mm3 < 200 200–2,000 1,000–100,000 15,000–200,000
PMNs < 10 % < 25 % > 50 % > 75 %
Glucose ~ 90 % of serum ~ 90 % of serum ~ 70 % of serum < 50 % serum (< 25 mg/dL)
Mucin clot Good Good Good to poor Poor


