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Lipohemarthrosis of the Knee:
A Review of Recent Experiences!

The radiographs of 268 patients
with knee trauma were retrospec-
tively reviewed. In 15 patients with
intraarticular fracture, the images
demonstrated fat-fluid levels. In 28
other patients with intraarticular
fracture, only joint effusion without
a fat-fluid level was depicted. The
presence of a fat-fluid level in the
knee indicated fracture in all pa-
tients in whom it was seen. The ab-
sence of such a level, however, did
not exclude intraarticular fracture.
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RAUMATIC lipohemarthrosis fol-
lowing intraarticular fracture of

the knee joint has been described
previously. Lipohemarthrosis can be
demonstrated either on a horizontal
cross-table lateral view or by depic-
tion of the capsule on a vertical-beam
lateral view of the knee joint (1). The
first six cases of lipohemarthrosis
were described by Kling in 1929,
who found fat mixed with aspirated
blood in patients with knee joint in-
jury (2). In 1939, Holmgren first dem-
onstrated the fat-fluid level radiolog-
ically by horizontal-beam technique
(3). The current study was performed
to (a) evaluate the frequency of lipo-
hemarthrosis in patients with in-
traarticular knee fracture, (b) describe
the associated fractures, and (c) deter-
mine if the absence of such a fat-fluid
level could reliably exclude an in-
traarticular fracture.

PATIENTS AND METHODS

The radiographs of 268 patients with
knee joint injury obtained at our institu-
tion in the past 5 years were reviewed.
All patients had presented to the emer-
gency room with knee pain after injury.
Standard anteroposterior (AP) and hori-
zontal cross-table lateral views were
available for all patients. The patients
were unselected except on the basis of
availability of radiographs for review.

RESULTS

Of the 268 patients evaluated, 43
(16%) had intraarticular fractures.
Twenty-eight (65%) of these had joint
effusion (hemarthrosis) only, while
15 (35%) showed fat-fluid levels (Figs
1-3). Tibial plateau fractures were
most frequently associated with fat-
fluid levels (Table 1). The distribu-
tion of fracture in patients with joint
effusion and no fat-fluid level is
shown in Table 2. Tibial plateau frac-
tures were noted in 27% of the pa-
tients with fat-fluid levels and in 25%
of patients without a fat-fluid level.

Patellar fractures were more frequent
in patients without a fat-fluid level
(36%) than in those with a fat-fluid
level (20%). Patients with tibial pla-
teau fractures were more likely to
have hemarthrosis (seven of 11, 64%)
than lipohemarthrosis (36%). Of 13
patients with patellar fractures, 10
(77%) demonstrated only joint effu-
sion. Conversely, patients with frac-
tures of the tibial spines were more
likely to exhibit fat-fluid levels (three
of five, 60%) than hemarthrosis
(40%).

DISCUSSION

Lipohemarthrosis caused by in-
traarticular fracture of the knee joint
has been well described (1-4). Its ap-
pearance is due to a fracture of mar-
row-containing bone with release of
marrow fat. Since fat floats on the ac-
companying blood, a fat-fluid level is
present and may be demonstrated
when the image is taken with a hori-
zontal beam. The best method for
demonstrating a fat-fluid level is the
acquisition of a horizontal cross-table
lateral view, now standard procedure
in our hospital. Intraarticular fat may
also be identified on vertical-beam
lateral views by depiction of the knee
joint capsule (1). In these cases, the
capsule can be seen in profile as a
water-density linear structure out-
lined on each side by fat. This deter-
mination is more difficult and almost
certainly less sensitive than analysis
of the cross-table lateral view. The
only drawback to routine acquisition
of the cross-table lateral view is the
possibility that a small joint effusion
may be missed (5). Butt et al suggest
that the patient lie in one position for
5 minutes before a horizontal-beam
radiograph is obtained, to allow the
fat and blood to separate (6).

Familiarity with the appearance of

Abbreviation: AP = anteroposterior.
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Figure 1. (a) Cross-table lateral radiograph of the knee shows a fat-fluid level in a patient with a Segond fracture. (b) The AP view shows

the classic fracture of the lateral tibial margin.

2.

Figures 2, 3.

the suprapatellar pouch and its rela-
tionship to the suprapatellar fat will
facilitate differentiation between in-
traarticular and suprapatellar extraar-
ticular fat. Confirmation of a fat-fluid
level can be made if the fat-fluid in-
terface continues under the patella.
Interestingly, free fat in the suprapa-
tellar pouch does not outline the pa-
tellar cartilage.

Air-fluid levels may be seen after
penetrating injury to the knee joint.
The greater radiolucency of air in
contrast to fat (Fig 4) usually makes
the differentiation between the fat-
fluid levels and air-fluid levels possi-
ble.

The appearance of a fat-fluid level
may reflect anatomic variations of
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the joint capsule. A double fat-fluid
level has been described, for exam-
ple, in association with a suprapatel-
lar synovial plica (7) or lobulation of
the joint capsule. In the present se-
ries, three radiographs of intraarticu-
lar fracture showed double fat-fluid
levels, both in the suprapatellar and
intrapatellar regions, probably due to
anatomic lobulation of the joint cap-
sule.

To our knowledge, our series is the
largest modern evaluation of fat-flu-
id levels in the knee and confirms
the strong association of these levels
with intraarticular fracture. All pa-
tients with such a level demonstrated
a fracture. Tibial plateau fractures
and distal femoral fractures were

(2) Double fat-fluid levels (arrows) are well demonstrated in the cross-table lateral view of the knee in a patient with a lateral
tibial plateau fracture. (3) Fracture of patella with fat-fluid level. There are no other fractures.

Y e s b i S

most often responsible for the find-
ing, although the majority of patients
with tibial plateau fractures (64%) ac-
tually did not exhibit lipohemarthro-
sis. Our series supports the concept
that all patients with a fat-fluid level
in the knee have an underlying frac-
ture, and, therefore, additional
oblique radiography, tomography,
(8) and or computed tomography are
suggested if standard radiographs do
not reveal the fracture. Most patients
with isolated patellar fracture do not
exhibit fat-fluid levels. This is in con-
cert with prior reports. In three cases,
however, patellar fracture was associ-
ated with a fat-fluid level, and no
other fracture was identified.

The majority (65%) of intraarticular
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Figure 4. Penetrating injury of the supra-
patellar area. Air in the suprapatellar region
and soft-tissue swelling are noted. The char-
acteristic density of the air distinguishes it
from fat within the joint.

Table 1

Intraarticular Fracture with Fat-Fluid
Level

Location of Fracture No. of Cases*®

Lateral tibial plateau 4 (27)
Distal femur 3 (20)
Patella 3(20)
Tibial spine 3(20)
Proximal tibia 1 (7)
Proximal fibula it |
Total 15

* Numbers in parentheses are percentages.

Table 2
Intraarticular Fracture with Joint
Effusion and No Fat-Fluid Level

No. of Cases*

Location of Fracture

Tibial plateau 7 (25)
Tibial spine 2 (M
Patella 10 (36)
Proximal tibia 3(11)
Proximal fibula 1 (4)
Femur (supracondylar) 2 (7)
Proximal tibia and fibula 1 (4)
Lateral femoral condyle 1 (4)
Medial femoral condyle 1 (4)
Total 28

* Numbers in parentheses are percentages.
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fractures in our series were not ac-
companied by fat-fluid levels and
demonstrated only joint effusion.
Possible explanations for this are dis-
turbance of the fat-fluid level during
movement of the patient, insufficient
time for a fat-fluid level to form, rup-
ture of the joint capsule, or inade-
quate technique (9). We use the cross-
table lateral method in all patients
and have become quite proficient at
it. Still, improper centering could re-
sult in failure to detect a level. Al-
though Saxton suggests that 10-20
mL of fat and 80-100 mL of blood are
required to form a visible level (10),
it is likely that much smaller
amounts of fat and fluid are actually
necessary. Another possible explana-
tion is alteration in the distribution
of marrow fat (11). Visual inspection
of magnetic resonance images does,
however, show fatty marrow in all
these locations, including the patella.

The coincidence of proximal fibu-
lar fracture with a fat-fluid level may
be explained by the communication
that may be present between the ti-
biofibular joint and the knee joint
proper (12).

We conclude that intraarticular
fractures are most often accompanied
by hemarthrosis (65%), not lipohe-
marthrosis. The absence of lipohe-
marthrosis, therefore, does not ex-
clude a fracture. The presence of a
fat-fluid level in the knee joint is es-
sentially always due to intraarticular
fracture. The fractures most often as-
sociated with fat-fluid levels are tibi-
al plateau fractures. Most patellar
fractures are not accompanied by li-
pohemarthrosis, and the highest fre-
quency of a fat-fluid level occurred
with tibial spine fractures. ®
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