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Case report

Traumatic chylous knee effusion
ANTONIO J REGINATO, ELLA FELDMAN, AND JOSEPH L RABINOWITZ

From the Hospital of the University of Pennsylvania, Arthritis Section, Arthritis Immunology Center,
Veterans Administration Medical Center, Philadelphia, Pennsylvania, and the Cooper HospitallUniversity
Medical Center, Camden, New Jersey, USA

SUMMARY A 47-year-old patient presented with a chylous knee effusion and traumatic infected
skin lacerations. The diagnosis of septic arthritis was considered because of purulent looking joint
fluid, spuriously high synovial fluid white cell count, and signs of acute knee synovitis. Synovial
fluid lipid analysis showed increased total lipids due to high concentration of neutral lipids,
mainly triglycerides, and repeated knee radiographs showed a small fracture of the tibial spine.
Joint trauma with subchondral fracture can be associated with frank chylous effusion, which may
mimic acute septic arthritis.
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Chylous or milky joint effusions have been de-
scribed in association with longstanding rheumatoid
arthritis, systemic lupus erythematosus, and as a
consequence of lymphatic obstruction in chronic
filariasis. 1-3

This report describes a unique patient with a
chylous knee effusion that developed acutely after
trauma. There was an associated small subchondral
fracture of the tibial spine, which was not recognised
on the initial radiographic study. Joint trauma or
subchondral fractures have not been previously re-
ported as causes of chylous synovial effusions. The
synovial fluid lipid profile in this case showed
increased amounts of total lipids due to high
concentrations of neutral lipids in the form of
triglycerides.

Case report

A 47-year-old black man presented to the hospital
of the University of Pennsylvania with left knee pain
and swelling associated with fever. Ten days earlier
he had been assaulted with a baseball bat and had
sustained superficial lacerations of the scalp and
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distal third of the left anterior pretibial region.
Three days before admission he experienced fever
and chills. Owing to increased swelling and discom-
fort of his left knee, he was admitted to the hospital.
There was no previous history of arthritis or other
illnesses.
On physical examination the temperature was

39-5°C. Positive findings were confined to the left
lower extremity, where there was diffuse erythema,
warmth, tenderness, and mild oedema extending
from the lower mid-calf to just below the knee. Two
fluctuant wounds draining purulent material were
noted on the distal third of the anterior pretibial
region. The left knee was swollen with a large
effusion, diffusely tender on palpation, and showed
mild limitation of range of motion.
Roentgenograms of the left knee, tibia, and fibula

were reported to be normal, except for soft tissue
swelling. Laboratory studies showed a packed cell
volume of 48% and white cell count of 17 000/mm3
(17x 109/l), with 85% polymorphonuclear leuco-
cytes. Wound drainage showed abundant bacteria,
which subsequently were identified as Streptococcus
pyogenes and Enterobacter cloacae. Aspiration of
the left knee joint yielded 15 ml of thick, creamy
pink synovial fluid (Fig. la). After centrifugation of
this fluid a distinct creamy lipid layer formed as
supernatant (Fig. lb). The automated white cell
count was reported to be too numerous to count, but
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1 lt

Fig. 1 Cloudy haemorrhagic synovial fluid aspiratedfrom the left knee (a), which after centrifugation (b) separated into a
creamy supernatant fat layer and red cells at the bottom.

Fig. 2 Fresh smear ofsynovial fluid. (a) Unstained specimen showing abundant non-birefringent fat globules. (x 10). (b)
Oil red stain showing numerous positively stained fat droplets. (x30).
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one was greater than 100 000 cells/mm3 (100x 109/1).
A fresh drop preparation showed that the specimen
contained red blood cells and innumerable fat
globules, which stained deep red with oil red S stain
(Fig. 2b). Some of these fat globules had been
ingested by synovial cells and had the appearance of

Q a~. D +l lipid-laden mononuclear cells on Wright's stain. The
white cell count was 500 cells/mm3 (0-5 x 109/1), with
80% large, foamy mononuclear cells in this prepara-
tion. No bone marrow elements or crystals could be
identified. Three subsequent synovial fluid aspira-

<+i t tions yielded the same results, but cultures for
R-~: g _ bacteria were negative. Serum lipids, amylase, and

lipase were normal. Because of the persistent
presence of fat in the synovial fluid, left knee
roentgenograms were repeated. They showed a

__ small avulsion fracture of the anterior tibial spine.
_~z +i<The patient was treated with bed rest and a course
z = 6 c > of cephazolin and gentamycin for his skin infection.

He made an uneventful recovery, with complete
resolution of the knee effusion in 10 days.

.0m:>x., o. S Y NSYNOVIAL FLUID LIPID ANALYSIS
5 ml of chylous synovial fluid was centrifuged for

s. -
r<B[_five minutes at 100 g. Total lipids, neutral lipids,

o and phospholipids were measured in accordance
with techniques previously reported by one of the
authors in a study of lipid composition of synovial
fluid.4 (Values for total neutral lipids, neutral fat,
and phospholipids from pooled normal synovial
fluid from that study were used as a control.) The
synovial fluid lipid profile showed increased total
lipids up to 1227 mg/100 ml (12.27 gIl) due to the
presence of neutral lipids, with 83-37% of them in
the form of triglycerides (Table 1).

cq_BIrzDiscussion

Synovial effusions that appear milky or creamy have
been described as chylous or chyliform when they
contain a lipid concentration greater than 800
mg/100 ml (8 g/1). Chylous material has been found
in joints, bursae, and tendon sheaths of patients with
longstanding rheumatoid arthritis,' as unique

*6b33,occurrences in the ankle joint of a patient with
systemic lupus erythematosus, and in the knee joint
of 25 patients with filariasis.3 In our review of the

Xx literature direct joint trauma or subchondral fracture
have not been described as a cause of chylous
effusion.7

X>=Ev = The articular cavity is surrounded by abundant
subsynovial fatty tissue.7 Any conditions which may
induce fat necrosis, such as trauma, ischaemia or

0 EZ. increased pancreatic enzyme activity, can produce
H X Z = ? X:,,>the appearance of increased amounts of fat in the

joint."1 Increased intra-articular lipid synthesis as a
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result of chronic intra-articular inflammation and
damage of synovial lymphatic vessels with decreased
articular lipid clearance are the other two factors
that also ma4 increase intra-articular lipid
concentration. l

Joint trauma with or without acute internal
derangement or subchondral fracture can be associ-
ated with fat necrosis and with damage in blood
vessels and lymphatics of the synovial membrane.8
Intra-articular fat release is assayed in the synovial
fluid of the patient discussed here by increased
concentration of neutral lipids and triglycerides,
which ordinarily make up 90% of the lipids found in
the synovial membrane, intra-articular fat pad, and
bone marrow.4 This finding suggests that fat re-
leased by trauma from the bone marrow or intra-
articular fat pad was the leading cause of this
chylous effusion.
Although areas of cellulitis were present on the

distal third of the leg, no signs of lymphangitis were
observed, which may also account for the abnormal
lymphatic flow. In some patients chronic haemar-
throsis, with subsequent lysis of red blood cell
membranes, may be a contributing factor by increas-
ing phospholipid concentration,1 but in our patient
synovial fluid phospholipid levels were lower than
normal (Table 1).
The arthritis observed in patients with exocrine

pancreatic disease and raised serum pancreatic
enzymes may also be associated with intra-articular
fat necrosis and creamy synovial fluid.10 Synovial
fluid lipid analysis in these cases showed raised
levels of triglycerides and marked increase in free
fatty acids due to increased lipolytic activity. In our
case no clinical symptoms suggestive of pancreatic
disease were observed (serum pancreatic enzymes
and synovial fluid free fatty acids were within
normal limits) (Table 1).

Chylous effusions may also be due to increased
lipid synthesis by chronically inflamed synovium,
bursae, or tendon sheaths. Newcombe et al' 5 6
described the synovial fluid lipid profile of a patient
with rheumatoid arthritis containing cholesterol
crystals.' Cholesterol and phospholipid levels were
significantly higher than those obtained in the sera
and in non-chylous effusions from other patients
with rheumatoid arthritis.' Isotopic studies with
"'C-labelled acetate indicated an early high radioac-
tive uptake in the chylous synovial fluid when
compared with the serum. These findings suggested
a local increased synthesis of cholesterol and phos-
pholipids by rheumatoid synovium.

Lipid analysis of a chylous effusion of a patient
with systemic lupus erythematosus complicated by
nephrotic syndrome and hyperlipidaemia showed
increased synovial fluid concentrations of choles-

terol, phospholipids, and chylomicrons when com-
pared with serum levels, suggesting also increased
local synthesis.2
The largest series of patients with chylous effu-

sions has been described by Das and Sen.3 They
studied 25 patients with filariasis who had chylous
arthritis with signs of acute knee inflammation
simulating septic arthritis but with sterile effusion of
self limited course similar to the patient discussed
here. Synovial fluid total lipid means value was
1240±288 (SD) mg/100 ml (12-4±2-88 g/l) but no
individual lipid analysis or synovial fluid cytology
were reported. However, synovial biopsies in 10
patients showed inflammatory changes with poly-
morphonuclear infiltrates, and lymphangiogram
performed in five patients showed periarticular
lymphangiectasia, varicosities of the popliteal sys-
tem, and blind channel ending into the knee joint.
These changes suggested that a lymphatic fistula to
the joint cavity or a lymphatic obstruction, or both,
could be pathogenic factors involved in the chylous
effusion of filiariasis.
The chylous effusion presented here, the one

associated with systemic lupus erythematosus, and
those observed in filariasis mimicked a septic
arthritis. A spuriously raised synovial fluid leucocyte
count by automated Coulter counter technique can
further confuse the clinician.'3 Different lipids,
such as free fatty acids, triglycerides, and chole-
sterol, have been shown to evoke localised in-
flammatory reaction on subcutaneous implants and
after intra-articular injections, which may account in
part for the inflammation associated with chylous
effusions. 1() 14 15

References

1 Newcombe D S. Cohen A S. Chylous synovial cffusion in
rheumatoid arthritis: clinical and pathogcnctic significance. Ain
J Med 1965; 38: 156-64.

2 Ryan W E, Ellefson R D, Ward L L. Lipid synovial effusion.
Unique occurrence in systemic lupus erythematosus. Arthritis
Rheum 1973; 16: 759-64.

3 Das G C. Sen S B. Chylous arthritis. Br Med J 1968; ii: 27-9.
4 Rabinowitz J L, Gregg J R, Nixon J E, Schumacher H R. Lipid
composition of the tissues of human knee joints. 1. Observations
in normal joints (articular cartilage, meniscus, ligamcnts,
synovial fluid, synovium, intra-articular pad and bone marrow).
Clin Orthop 1979; 43: 260-5.

5 Taccari E, Teodori S, Manelli H. Les epanichcments, chyli-
formes de la polyartrite chronique 6volutive. Etudes cytochim-
iques et ultrastructurales des cellules spumcuses. Rev Rhum Mal
Osteoartic 1981; 48: 555--62.

6 Zuckner J, Uddin J, Gantner G E Jr, Dorner R W. Cholesterol
crystals in synovial fluid. Ann Intern Med 1974; 60: 436-46.

7 Gregg J R, Nixon J E, DiStefano V. Neutral fat globules in

traumatized knees. Clin Orthop 1978; 132: 219-24.
8 Duval R H. La place de la liponecrose dans la pathologic de la

liquide synovial. Rev Rhum Mal Osteoartic 1974; 41: 1479-82.
9 Lievre J A, Lievre J A, May V. La liponecrose ischemique

articulaire. Rev Rhum Mal Osteoartic 1971; 38: 325-30.

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.44.11.793 on 1 N

ovem
ber 1985. D

ow
nloaded from

 

http://ard.bmj.com/


Traumatic chylous knee effusion 797

10 Simkin P A, Brunzell J D, Wisner D, Fiechtner J J, Carlin J S,
Wilikens R F. Free fatty acids in pancreatitis arthritis syndrome.
Arthritis Rheum 1983; 26: 127-32.

11 Currey H L F. Vernon, Roberts B. Examination of synovial
fluid. Clin Rheum Dis 1976; 2: 149-77.

12 Lasser A. Diffuse histiocytosis of the spleen and idiopathic
thrombocytopenic purpura. Histochemical and ultrastructural
studies. Ain J Clin Pathol 1983; 80: 529-37.

13 Vincent J, Korne J H, Podwell C, Tull E. Synovial fluid
pseudoleukocytosis. Arthritis Rheum 1980; 23: 1399-400.

14 Schmitz-Moormann P, Boger A. Tissue damage by fatty acids
released by lipolysis. Pathol Res Pract 1981; 171: 303-13.

15 Spain D M, Aristzabel N. Rabbit local tissue response to
triglycerides, cholesterol, and its ester. Arch Pathol Lab Med
1962; 73: 82-97.

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/ard.44.11.793 on 1 N

ovem
ber 1985. D

ow
nloaded from

 

http://ard.bmj.com/

