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SUMMARY:  16 

Here the protocol describes arthrocentesis of the knee, a procedure in which a needle is inserted 17 

into the knee joint, and synovial fluid is aspirated. Synovial fluid may be removed for testing to 18 

determine the nature of the knee effusion. Arthrocentesis of the knee is typically performed with 19 

the patient supine.  20 

 21 

ABSTRACT:  22 

Arthrocentesis of the knee is a procedure in which a needle is inserted into the knee joint, and 23 

synovial fluid is aspirated. An arthrocentesis can be diagnostic or therapeutic. Synovial fluid may 24 

be removed for testing to determine the nature of the knee effusion. If septic arthritis is 25 

suspected, urgent arthrocentesis before initiation of antibiotic treatment is indicated. Moreover, 26 

arthrocentesis can also aid in diagnosing crystal-induced arthritis such as gout or pseudogout or 27 

non-inflammatory arthritis such as osteoarthritis. Identifying the cause of the knee effusion can 28 

guide treatment. Furthermore, removing fluid from a knee can reduce intraarticular pressure to 29 

decrease pain and improve range of motion. There is no absolute contraindication to performing 30 

this procedure, but in selecting the needle entry site, an area of skin that is infected should be 31 

avoided. Therefore, caution should be exercised when a patient presents with suspected cellulitis 32 

over the knee joint to avoid the potential risk of causing iatrogenic septic arthritis. A knee that 33 

has undergone arthroplasty should be assessed for arthrocentesis by an orthopedic surgeon. 34 

Arthrocentesis of the knee is typically performed with the patient supine. The site for needle 35 

insertion is marked, and then the skin is disinfected. After a local anesthetic is administered, a 36 

needle is inserted along the pathway that was anesthetized. Synovial fluid is aspirated, and then 37 

the needle is withdrawn. Pressure is applied until any bleeding stops. The synovial fluid can be 38 

analyzed for infection and inflammation but cannot directly confirm a diagnosis of internal 39 

derangement or autoimmune causes of arthritis. In addition to the history and physical 40 

examination, laboratory findings and imaging can clarify the etiology of knee effusion. 41 

 42 

INTRODUCTION:   43 
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Arthrocentesis is performed to successfully aspirate synovial fluid from a joint such as a knee, 44 

shoulder, elbow, wrist, or ankle. A patient with a newly detected knee effusion can undergo a 45 

diagnostic arthrocentesis to determine the nature of the effusion. Before proceeding to attempt 46 

an arthrocentesis, knee swelling by history must be confirmed on physical examination to assess 47 

whether an effusion exists. With the patient supine, the knees can be compared on inspection to 48 

see if the swelling is unilateral. The knee with the effusion may appear larger than the other knee. 49 

With a large effusion (at least 20 mL), convexity can be seen proximal to the patella. With a small 50 

effusion (5–10 mL), pressing the fluid superolaterally with one hand can allow the other hand to 51 

palpate a fluid bulge. Palpating the fluid can help decide if a successful arthrocentesis is probable. 52 

In addition to the supine position, arthrocentesis of the knee can also be done on a patient in the 53 

sitting position, but there is a higher chance that less synovial fluid would be aspirated1. Synovial 54 

fluid from the knee can be aspirated from a medial or lateral approach, but the latter is preferred 55 

in complicated circumstances2. Knee effusion is not always tender on the exam and thus does 56 

not necessarily cause an antalgic gait. An urgent arthrocentesis before antibiotic treatment is 57 

indicated if septic arthritis is suspected. An orthopedic surgeon can perform a knee joint 58 

aspiration to diagnose a prosthetic joint infection in a patient who had a knee arthroplasty.  59 

 60 

In addition to evaluating for infection, arthrocentesis can assist in identifying diagnoses, such as 61 

crystal-induced arthritis (gout or pseudogout), rheumatoid arthritis, spondyloarthritis, reactive 62 

arthritis, psoriatic arthritis, hemarthrosis, or osteoarthritis. The findings on synovial fluid analysis 63 

can lead to the appropriate treatment. In a patient with pain and restricted movement of the 64 

knee due to an effusion, aspirating the fluid can improve these symptoms. Furthermore, 65 

arthrocentesis of a knee prior to an intra-articular steroid injection has been shown to reduce the 66 

risk for arthritis relapse in rheumatoid arthritis3. There is no absolute contraindication to 67 

arthrocentesis of a knee, but the needle should be inserted away from any cellulitis to not 68 

introduce any infection into the joint. Moreover, arthrocentesis has been shown to be generally 69 

safe in patients on anticoagulation with warfarin or direct oral anticoagulants4–7. With the proper 70 

technique and clinical indication, a patient can undergo this procedure with minimal risks.  71 

     72 

PROTOCOL:  73 

 74 

This protocol follows the guidelines at BronxCare Health System. A written informed consent is 75 

necessary from the patient. 76 

 77 

1.     Identifying anatomical structures 78 

 79 

1.1. With the patient supine, carefully palpate the knee to locate the patella and use a skin 80 

marker to make marks at the four corners of the patella. 81 

 82 

1.2. Place an “X” using a skin marker at a site that is one fingerbreadth superolateral to the 83 

patella. Avoid infected skin and visible veins.  84 

 85 

1.3. If a large effusion is detected on examination and the patella appears to be sitting on fluid, 86 

consider a medial approach just posterior to the patella. 87 



 88 

2. Skin sterilization 89 

 90 

2.1. Clean the selected needle entry site with three iodine-soaked 2 x 2-inch gauze sponges. 91 

 92 

2.2. Allow the antiseptic to dry.  93 

 94 

3. Anesthetizing 95 

 96 

3.1. Use an 18–22 G needle to draw 1 mL of 1 percent lidocaine solution into a sterile 3 mL 97 

syringe. 98 

 99 

3.2. Remove that needle, and place a 5/8-inch 25-G needle on the syringe. 100 

 101 

3.3. Apply the topical ethyl chloride stream spray to the injection site from a distance of 9 102 

inches for 10 s. 103 

 104 

3.4.  Approach the “X” with the needle and infiltrate the skin and subcutaneous tissues with a 105 

bleb of lidocaine. 106 

 107 

3.5.  Keep the area sterile, but if contaminated by inadvertent touching, repeat steps 2.1–2.2.  108 

 109 

4. Arthrocentesis needle insertion 110 

 111 

4.1. Place the nondominant hand over the area superomedial to the patella and gently 112 

manually compress the fluid laterally. 113 

 114 

4.2. Insert a 1.5-inch 18– 22-G needle attached to a syringe (at least 3 mL) along the pathway 115 

that was anesthetized.  116 

 117 

4.3. Advance the needle slowly and pull the plunger back gently until visualization of synovial 118 

fluid can be confirmed. 119 

 120 

4.4. If the first syringe fills up and further aspirated fluid is desired, switch to another syringe. 121 

 122 

5. Needle removal 123 

 124 

5.1. Remove the needle and syringe in one smooth withdrawal motion. 125 

 126 

5.2. Place a sterile dressing over the site. 127 

 128 

5.3. Apply pressure until any bleeding stops. 129 

 130 



5.4. Once hemostasis is achieved, apply a bandage after wiping the skin marker and iodine off 131 

with an alcohol pad.  132 

 133 

REPRESENTATIVE RESULTS: 134 

A prospective randomized study compared a complete aspiration of synovial fluid from the knee 135 

and intra-articular injection with corticosteroid alone. It demonstrated that aspirating as much 136 

synovial fluid as possible can reduce the risk for recurrence of arthritic symptoms when treating 137 

rheumatoid arthritis patients with intra-articular corticosteroids. Figure 1 shows the reduction in 138 

the proportion of relapses in the arthrocentesis group3. 139 

 140 

A retrospective chart review of arthrocenteses and joint injections compared the incidence of 141 

clinically significant bleeding in patients receiving warfarin with an international normalized ratio 142 

≥2.0 and those whose anticoagulation was adjusted to an international normalized ratio <2.0. 143 

Table 1 shows no statistically significant difference in bleeding between the two groups6. 144 

 145 

FIGURE AND TABLE LEGENDS: 146 

Figure 1: Proportion of arthritis relapse with or without arthrocentesis. The proportion of 147 

relapses in the arthrocentesis group was significantly reduced (p = 0.0009) and at the end of 6 148 

months, there were 23% relapses in the arthrocentesis group and 47% in the no arthrocentesis 149 

group (p=0.001). Ninety five knees were randomized to arthrocentesis and 96 had no 150 

arthrocentesis before triamcinolone hexacetanoide (20 mg) was injected into the inflamed knee 151 

joint. This figure is adapted with permission from Weitoft et al.3.  152 

 153 

Table 1: Early and late complications between two groups. Procedure-related complications 154 

were defined as early (within 24 h) and late (within 30 days) clinically significant bleeding in or 155 

around a joint, infection of joint-related to the arthrocentesis, and pain requiring a physician visit 156 

excluding chronic pain. Four patients accounted for 5 complications. This table has been modified 157 

with permission from Ahmed et al.6. 158 

 159 

DISCUSSION:  160 

Knee arthrocentesis is a bedside or clinic procedure in which a needle is inserted into the joint 161 

capsule, and synovial fluid is aspirated. Before attempting an arthrocentesis, knee swelling by 162 

history should be confirmed to be an effusion on physical examination. A knee x-ray can reveal 163 

an effusion but is not necessary prior to aspiration. If body habitus complicates the physical 164 

examination, ultrasonography can be used to confirm effusion size and to direct insertion of the 165 

needle for aspiration8. If a patient has a swollen, painful, and warm knee with restricted 166 

movement, then a diagnostic arthrocentesis should be performed promptly to evaluate for septic 167 

arthritis. Arthrocentesis is usually performed with the patient supine and the knee extended as 168 

fully as it can be to increase intraarticular pressure. Mechanical compression with a knee brace 169 

has been shown to improve the success of knee arthrocentesis and fluid yield in rheumatoid 170 

arthritis and osteoarthritis9. A fully extended knee can be difficult if the patient has pain and 171 

restricted movement. It is possible, though, to aspirate fluid from a flexed knee, especially with 172 

an external compression brace. A study of 35 flexed knees with mechanical compression to the 173 

superior knee led to successful arthrocentesis fluid yields identical to the extended knee 174 



position10. Obvious unilateral knee swelling still should be palpated to detect the presence of 175 

fluid. Moderate to large volume knee effusions are easier to detect than small effusions. In a 176 

patient with morbid obesity, quadriceps hypertrophy, or osteoarthritic bony changes of the knee, 177 

it may be difficult to identify an effusion and so ultrasound can be used to confirm the presence 178 

of synovial fluid.  179 

 180 

A skin marker is preferred over a pen because pen ink may be erased by iodine or chlorhexidine. 181 

An alternative to marking an “X” is to impress the skin with the tip of a ballpoint retractable pen 182 

or the sterile end of a needle sheath. Instead of soaking three gauze sponges with iodine solution, 183 

three iodine swabs or three chlorhexidine applying devices can be used to sterilize the skin for 184 

arthrocentesis. In a study of 166 specimens from native knees disinfected with chlorhexidine and 185 

then iodine, there were no false-positive cultures11. This suggests that a positive culture detected 186 

from an arthrocentesis performed under sterile conditions is highly suspicious for septic arthritis. 187 

Antibiotics can alter the synovial fluid analysis. Among 81 patients with septic arthritis, the 188 

average synovial leukocyte count was lower in the group who had received antibiotics prior to 189 

arthrocentesis compared to those who had not received antibiotics12. This highlights the 190 

importance of aspirating synovial fluid before antibiotics. Ethyl chloride spray is labeled as 191 

nonsterile, but a study of 15 healthy adults prepared for mock bilateral shoulder and bilateral 192 

knee injections showed that the percentage of positive cultures from the skin did not significantly 193 

increase after the application of ethyl chloride13. The burst of ethyl chloride spray to cool the skin 194 

as a topical anesthetic is optional. Subcutaneous lidocaine as a local anesthetic can be sufficient 195 

prior to an arthrocentesis. One disadvantage of this local anesthesia is the antibacterial property 196 

of lidocaine 2% in vitro14. Thus, this theoretically could affect the results of the synovial fluid 197 

culture.  198 
 199 

The larger bore needle for aspiration should be inserted at the same location as the infiltration 200 

of lidocaine. The entire length of this needle need not be inserted into the synovial space. The 201 

syringe size for arthrocentesis should be at least 3 mL, but typically a 5 mL syringe would be the 202 

minimum to send synovial fluid analysis for cell count, crystal examination, gram stain, and 203 

culture. Only a drop of the synovial fluid is required for the wet mount, but an adequate amount 204 

of fluid is preferred to extract sediment of a centrifuged specimen for crystal examination and 205 

Gram stain15–18. A knee effusion can contain more than 100 mL of synovial fluid, and so if a large 206 

knee effusion is detected, a 50 mL syringe can be used to aspirate.  207 

 208 

Even before an arthrocentesis, data gathered from the patient’s history, physical examination, 209 

laboratory findings, and imaging can suggest a particular etiology of knee effusion. Acute onset 210 

of knee pain and swelling can be seen in septic arthritis or a gout flare. Chronic knee swelling in 211 

an older, obese patient can be due to osteoarthritis. Trauma to the knee can cause hemarthrosis. 212 

Physical examination findings such as malar rash or psoriasis can lead one to suspect lupus 213 

arthritis or psoriatic arthritis. Laboratory tests such as an elevator rheumatoid factor and an anti-214 

cyclic citrullinated peptide antibody can be seen in rheumatoid arthritis. The radiographic finding 215 

of chondrocalcinosis in the knee can be seen in pseudogout. The diagnostic arthrocentesis can 216 

provide key information to supplement the suspected diagnosis for a knee effusion. The 217 

arthrocentesis can also be therapeutic by decreasing pain and improving the range of motion of 218 



the knee. Arthrocentesis of the knee is a useful procedure in which synovial fluid is aspirated 219 

through a needle from the knee joint.  220 

 221 
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Table 1 

Complications Group A (INR ≥ 2) (n = 456)

Clinically significant bleeding (early) 1 (0.2%)

Clinically significant bleeding (late) 0

Infection of joint (late) 1 (0.2%)

Pain of joint causing physician visit 3 (0.7%)
INR=international normalized ratio; NS=not significant.

Table 1 Click here to access/download;Table;Table 1-63135R3.xlsx

https://www.editorialmanager.com/jove/download.aspx?id=1424912&guid=8dae58b8-c99c-4445-9f5b-06d0f0b269e4&scheme=1
https://www.editorialmanager.com/jove/download.aspx?id=1424912&guid=8dae58b8-c99c-4445-9f5b-06d0f0b269e4&scheme=1


Group B (INR < 2) (n = 184) P  Value

0 NS

0 NS

0 NS

0 NS
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Dear Editor: 
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1. Please note that the manuscript has been formatted to fit the journal standard. 

Comments to be addressed are included in the manuscript itself. Please review and revise 

accordingly. 

A1: Was an informed consent obtained from the patients. Please specify it in a statement here. 

Yes. I included statement regarding informed consent. 

A2: As a standard, we do not film steps of anesthesia. Hence, the highlighting is removed. 
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A3: Please include a brief description of the Figure and the Table  

I included descriptions of the Figure and Table 

A4: Please discuss the limitations, modifications and trouble shooting of this technique. 

One limitation is body habitus, and I discussed this with regards to using ultrasound to facilitate. 

A modifcation I mentioned is mechanical compression of the knee to elicit more synovial fluid 

for arthrocentesis. 

Trouble shooting for the marking if pen ink is erased involves skin marker, tip of retractable 

ballpoint pen, or end of needle sheath. 
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One limitation of lidocaine 2% is the potential antibacterial property. 

2. Please reduce the spacing after every period to one space instead of two spaces. 

Done. 

3. Please include the details of the statistical analysis performed in the figure legend. 

Please mention the number of samples included in each group (Figure 1). 

Done. 

4. Please upload Table 1 as a .xlsx file, not as an image. 

Done. 

5. Please obtain explicit copyright permission to reuse any figures from a previous 

publication. Explicit permission can be expressed in the form of a letter from the editor or 

a link to the editorial policy that allows re-prints. Please upload this information as a .doc 

or .docx file to your Editorial Manager account. The Figure must be cited appropriately in 

the Figure Legend, i.e., “This figure has been modified from [citation].” 

Done. 

6. Will a patient be available to film the procedure? This is important. If yes, please 

confirm whether filming the live procedure is possible at your institute. Are there any 

restrictions for filming? 

Our hospital is surging from COVID and thus is may be too soon to schedule a patient to 

film and whether there would be restrictions. However, if a potential date for filming is 

planned, I could get back to you with more details. 

Sincerely, 

 

Arlene Tieng, MD 

Rheumatologist 
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