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Abstract 
Chylous joint effusions are infrequent conditions characterized by their macroscopic milky appearance. Their detection 
warrants a work-up to rule out an extensive list of triggers. Also to consider is that at onset they may mimic infectious 
arthritis. This report describes a young man complaining of post-trauma knee pain and swelling. Both the macroscopic 
aspect and the biochemical composition of the synovial fluid were consistent with a chylous effusion. It contained large 
amounts of neutral lipids, and mostly triglycerides. We could exclude infections, as well as other possible causes of the 
episode and concluded that it had been precipitated by joint injury. Trauma has been formerly identified as causative agent 
of chylous effusions in other four cases. We outline that the real challenge in these conditions is to make a correct 
diagnostic approach. Otherwise, they are self-limited and only symptomatic care is needed. 
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1 Introduction 
Septic arthritis can lead to a rapid destruction of joints, which results in loss of function and other sequels. Its diagnosis is 
usually based on both clinical and laboratory findings. An empirical therapeutic approach is warranted in most cases, and 
surgical debridement is often required. Many conditions can mimic septic arthritis, including chylous effusions. Their 
clinical presentation can make distinguishing between both entities difficult. However, they are associated to almost 
opposite outcomes, and subsequently need a different therapeutic approach. In chylous effusions, the synovial fluid 
analysis draws a characteristic profile that helps rule out infectious arthritis. Nonetheless, there is a large list of potential 
causes of chylous effusions which need to be considered.  

Based on a case description, we discuss the work up for the differential diagnosis of these atypical synovial effusions. 

2 Case report 
A 32-year-old black man attended in the emergency room because of pain in his right knee, with joint swelling 
and disability progressing during the last 10 days. He was original from Senegal and past medical history was non 
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3 Discussion 
A synovial effusion is defined as chylous or chyliform when it contains a greater than 800 mg/100 ml lipid concentration. 
The creamy aspect results from intra-articular fat emulsification caused by lysosomal enzymes and other synovial  
proteins [1]. The leukocyte count at the synovial fluid is generally low, with a predominance of mononuclear cells.  

A milky appearance of the synovial fluid suggests a septic origin in the first place.  Indeed, the condition has been referred 
to as “pseudoseptic arthritis” [2]. However, once infection has been ruled out, there are many other potential etiologic 
factors that need to be considered. In particular, chylous effusions have been described in the context of systemic lupus, 
rheumatoid arthritis, filariasis and also in pancreatitis. 

As regards rheumatoid arthritis, the effusion may arise as the result of chronic inflammation of the fat-rich elements of the 
joint, such as the synovial tissue, bursae and tendon sheats [3]. On the other hand, the cause of a chylous effusion in a 
patient with lupus was found to rely on the presence of combined hyperlipidaemia associated to nephrotic syndrome. Lipid 
analysis in the synovial fluid revealed abnormaly increased levels of cholesterol, phospholipids and chylomicrons. 

Das, et al. [4] described chylous arthritis in 25 patients with chronic filariasis. The obstruction of lymphatic vessels leading 
to lymphangiectasia and aberrant channel ending in to the joint are suggested as principal mechanism for the accumulation 
of fat inside the swollen joints. 

Also of note, patients with pancreatitis suffer an arthritic episode with a chylous effusion as an extra-pancreatic 
complication, in relationship with systemically activated fat digestion. 

This syndrome is also called “PPP syndrome” [5] after pancreatitis, panniculitis and polyarthritis. Women and alcoholic 
patients appear to be especially susceptible, the prevalence is higher during acute pancreatitis and it usually involves more 
than one joint region at the lower limbs. Interestingly joint injury was found as triggering factor in up to one third of cases 
with pancreatic disease. 

The first case of a trauma-related chylous arthritis was published back in 1985 [6]. Subsequent reports from then on are 
scant, probably because of its rarity [1, 2, 7]. 

Organic lipids can be grouped in three main categories: cholesterol, phospholipids and neutral lipids (most of the latter 
being triglycerides). Rabinowitz, et al. [8] showed the different amount of neutral lipids, mostly triglycerides, contained in 
bone marrow (96%), and different intra-knee joint sites, as the infrapatellar pad (98%) and the supraconylar pad (91%). 
The above-enlisted tissues were found to contain less than 7% phospholipids, while in contrast, the amount of 
phospholipids in joint cartilage, synovial fluid and ligaments is between 30% and 40%. The finding of small amounts of 
cholesterol and phospholipids in the synovial fluid is considered normal, while neutral lipids are usually not detected. 

In the case of high energy trauma injuries, it has been hypothesized that synovial lining disruption with subsequent leaking 
of subsynovial content and fat necrosis are the principal source of lipid income to the joint cavity [1, 7, 9]. The synovial 
membrane is composed of a non-sealed lining layer of 1 to 4 cell rows in close contact with the subsynovial fat. Therefore, 
not only it is vulnerable to sheer forces and trauma, but its disruption also allows a direct influx of lipid-rich material to the 
cavity [1, 8]. 

Two types of trauma-related chylous effusions can be distinguished, as regards presence or absence of an associated 
fracture [10] (see Table 1). In the first case, highly increased levels of tryglicerides and to a lesser extent of phospholipids 
and cholesterol should be expected. In comparison, joint bruises without fracture show more modestly increased levels of 
both triglycerides and phospholipids. In the case of fractures involving subchondral bone, the bone marrow appears to be 
the major source of the lipid leakage to the joint. Thus, effusions show a majority of neutral lipids, consistent with the high 
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triglyceride concentration in yellow bone marrow [6, 10]. On the other hand, fat pads, ligaments and meniscal cartilage are 
probably the principal sources of lipids in the second type. 

A correct clinical evaluation, together with a complete synovial fluid analysis, helps avoid a surgical intervention in 
trauma-associated chylous arthritis. It should be stressed that joint surgery does not generally add to diagnostic tools 
and might even worsen the condition. Although some cases were subjected to arthroscopic exam and lavage [2, 6], the 
wait-and-see strategy has also been found useful. 

In our patient, medical history and complementary studies support a traumatic origin as the most likely cause of chylous 
effusion. 

Table 1. Laboratory data in the previously reported cases of post-trauma chylous effusions 

 
Leukocytes 
(PMN/L) 

Red Cells Triglycerides Cholesterol Phospholipids Amylase Proteins Glucose 

Reginato, A. J, et al. 500/mm3 Nd 1.022 mg/dl 139 mg/dl 24 mg/dl Nd Nd Nd 

White, R. E, et al. 
1.800/mm3 
(18%/82%) 

200/mm3 11.700 mg/dl 370 mg/dl < 1mg/dl 75 U/dl Nd 72 mg/dl 

Soojian, et al. 0 25/mm3 155 mg/dl Nd Nd 1.8 U/dl 6.4 g/dl 25 mg/dl 

Tahara, et al. “few” Nd Nd Nd Nd Nd Nd 49 mg/dl 

Borges, P. E, et al. 
(current report) 

700/mm3 
(10%/90%) 

3.000/mm3 570 mg/dl 292 mg/dl - 614 U/dl 5.6 g/dl 82 mg/dl 

Note. PMN  = polymorphonuclears; L = lymphocytes; Nd  = no data. 

4 Conclusion 
Chylous effusion is an infrequent condition that often resembles septic arthritis. A positive history for recent injury 
together with a compatible composition of the synovial triglyceride levels supports trauma as the causative factor. It is a 
self-limited process and surgery operation is usually not required.  

References 
[1] White RE, Wise CM, Agudelo CA. Post-Traumatic Chylous Joint Effusion. Arthritis Rheum. 1985; 28: 1303-6. PMid:4063005 

http://dx.doi.org/10.1002/art.1780281116 
[2] Soojian MG, Tejwani N. Chylous Knee Effusion: Is It Septic Arthritis? A Case Report and Review of Literature. J Trauma. 2004; 5: 

1121-24. http://dx.doi.org/10.1097/01.TA.0000124267.54630.0F 
[3] Newcombe DS, Cohen AS. Chylous Synovial Effusion in Rheumatoid Arthritis. Clinical and Pathogenetic Significance. Am J 

Med. 1965; 38: 156-64. http://dx.doi.org/10.1016/0002-9343(65)90170-1 
[4] Das GC, Sen SB. Chylous Arthritis. British Medical Journal. 1968; 5596: 27-29. http://dx.doi.org/10.1136/bmj.2.5596.27 
[5] Narvaez J, Bianchi MM, Santo P, et al. Pancreatitis, Panniculitis, and Polyarthritis. Sem Arthritis Rheum. 2010; 39: 417-23. 

http://dx.doi.org/10.1016/j.semarthrit.2008.10.001. 
[6] Reginato AJ, Feldman E, Rabinowitz JL. Traumatic Chylous Knee Effusion. Ann Rheum Dis. 1985; 44: 793-97. PMid:4062392 

http://dx.doi.org/10.1136/ard.44.11.793 
[7] Masamichi T, Katsumi A, Akazawa T, et al. Post-Traumatic Chylous Knee Effusion. The Knee. 2011; 18: 133-35. 

http://dx.doi.org/10.1016/j.knee.2010.02.009. 
[8] Rabinowitz JL, Gregg JR, Nixon JE, et al. Lipid Composition of the Tissues of Human Knee Joints. I. Observations in Normal 

Joints (articular Cartilage, Meniscus, Ligaments, Synovial Fluid, Synovium, Intra-Articular Fat Pad and Bone Marrow). Clin 
Orthop Rel Res. 1979; 143: 260-65. http://dx.doi.org/10.1097/00003086-197909000-00041 



http://crim.sciedupress.com                                                                                      Case Reports in Internal Medicine, 2015, Vol. 2, No. 3 

Published by Sciedu Press                                                                                                                                                                                     17

[9] Gregg JR, Nixon JE, DiStefano V. Neutral Fat Globules in Traumatized Knees. Clin Orthop Rel Res. 1978; 132: 219-24. 
http://dx.doi.org/10.1097/00003086-197805000-00039 

[10] Rabinowitz JL, Gregg JR, Nixon JE. Lipid Composition of the Tissues of Human Knee Joints. II. Synovial Fluid in Trauma. Clin 
Orthop Rel Res. 1984; 190: 292-98. http://dx.doi.org/10.1097/00003086-198411000-00052 


