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Diagnosis

Traumatic lipohaematoma of the extensor tendon sheaths
(compartments 2–4) post distal radial fracture.

Discussion

In the same way that identification of a lipohaemarthrosis
alerts the reading radiologist to the presence of an intra-
articular fracture, the visualisation of a lipohaematoma of
the tendon sheath after trauma may herald the presence of
fracture extending into an osseous groove for a tendon. It
also indicates injury to the tendon sheath, and raises the
possibility of associated tendon injury, which may warrant
further assessment of the affected tendon with magnetic
resonance imaging.

A 29-year-old man presented post cyclist vs car accident.
CT showed a comminuted distal radial fracture. As shown in
Fig. 3 of the case presentation, a fracture line cleaved
completely through the base of Lister’s tubercle (larger
arrow) with disruption of the floor of the fourth compart-
ment by an acute angled sharp fracture fragment (smaller
arrow). Fracture lines extended into the grooves for extensor
pollicis longus (3rd extensor compartment) and extensor
digitorum (4th extensor compartment). A separate fracture
passed into the grooves for extensor carpi radialis longus
and brevis (2nd extensor compartment). The edges of the

fracture fragments were sharply angulated and disrupted the
osseous grooves for the 3rd and 4th compartment tendons.
The medullary cavity of the distal radius appeared open to
the tendon sheaths of both the 3rd and 4th extensor compart-
ments. An oblique sagittal fracture line was also seen
extending from the volar surface of the radius through the
articular surface. A small lipohaemarthrosis of the radio-
carpal joint was present. Further distally, within the tendon
sheaths of the second, third and fourth extensor compart-
ments prominent fat–fluid levels within the tendon sheaths
were seen, accounting for the gross soft tissue swelling seen
on the radiograph. The lipohaematoma was most volumi-
nous within the distal third and fourth compartment sheaths,
and comparatively small in the second compartment
sheaths. The average Hounsfield Unit density of the upper
(and, by volume, larger) layer within the tendon sheaths was
approximately −90, consistent with the presence of fat.

Magnetic resonance imaging obtained 4 days after the
injury showed fat-fluid layers within the non-dependent
aspect of the sheaths of the second, third and fourth com-
partments. A layer of high T1 signal within the non-
dependent aspect of the sheaths (part 1 figure 2 - arrow),
which completely saturated on T2 fat suppression and cor-
responded to the position of the −90 HU density material
seen on the CT, was present, confirming the presence of fat.
The distal radial fracture is also evident on this image. There
was focal irregular high T2 signal seen along the deep radial
side surface of tendons of the extensor digitorum and exten-
sor pollicis longus adjacent to the sharp fracture edges,
consistent with tendon abrasion, but no frank split or rupture
was seen. The dependent portion of the lipohaematoma
showed signal characteristics consistent with a mixture of
fluid and blood. Figure 4 of this article shows a fracture line
evident in the distal radius, which appears to have disrupted
the tendon sheath and is opening into the floor of the fourth
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compartment. The floor appears disrupted and there is focal
abnormal signal involving the adjacent tendons. The
patient’s injury was managed non-operatively with immobi-
lization and the swelling resolved 4 weeks post-injury.

Lipohaematoma of the tendon sheath is theorised to occur
when a sharp fracture fragment tears through the thin syno-
vial layers of a tendon sheath or a subjacent fracture through
a groove causes a closed disruption of a sheath during high-
velocity trauma, thereby exposing bone marrow directly to
the potential space within the sheath and allowing for direct
extrusion of marrow to occur. Imaging features have been
previously described [1], although the entity has not been
previously named, or documented involving the 4th exten-
sor compartment. It is thought most likely to occur after
fracture through an osseous groove because of the close
proximity of the sheath here to cortical bone, the relatively
delicate constitution of the sheath and its comparative ana-
tomical restriction within a fibro-osseous groove.

Histologically, the synovial cell-lined tendon sheath is a
thin structure composed of two distinct cell layers and a
scant surrounding fibrous tissue support network [2]. The
structures deep to the tendon sheath of the fourth extensor

compartment are thin, and comprise a basal mesotendon [3],
the periosteum only in its proximal half [4], the posterior
interosseous nerve [5], as well as numerous small nutrient
arteries.

The finding of a lipohaematoma is of potential clinical
significance for several reasons. Multiple orthopaedic authors
have suggested that the presence of haematoma within the
tendon sheath [6–8] post fracture predisposes to rupture owing
to ischaemic complications. The observation of fat within a
tendon sheath post fracture should alert the radiologist to the
presence of fracture that has likely pierced or disrupted the
tendon sheath in a groove. The tendon itself may have been
injured, and if clinically indicated, MRI may be useful to
further evaluate the structural integrity of the tendon.

A possible, but less likely alternative explanation for the
presence of a fat–fluid level within the tendon sheath is that
the lipid tracked from a lipohaemarthrosis within an adja-
cent joint via an interconnecting synovial communication or
foramen. This is, however, considered a less likely explana-
tion as the MRI appeared to show disruption of the floor of
the compartment sheath with a fracture line extending into
the sheath. Further, the majority of fat in case 1 was seen in
the extensor digitorum longus tendon sheaths. Normal com-
munication between the third or fourth compartment and the
radiocarpal joint is not described. A normal foramen exists,
however, in the vast majority of people between the sheaths
of the EPL and the ECRL and ECRB at the wrist [9–11],
which may explain the small amount of fat seen within the
second compartment.

Primary lipomatous lesions of the tendon sheath are
extremely rare and several imaging features differentiate
lipohaematoma from other causes of fat within the tendon
sheath. In the setting of trauma, a fat–fluid level within the
sheath, with an adjacent fracture extending into an osseous
groove for a tendon is characteristic of the condition. Lipo-
ma of a tendon sheath at the wrist has been infrequently
described [12] and appears as a well-circumscribed entity
that should not demonstrate a fat–fluid level. Similarly,
lipoma arborescens of the tendon sheath at the hand and
wrist [13, 14] or foot [15] is a very rarely reported pathology
that does not exhibit distinct fat–fluid levels.
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