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Disorders of the Distal
Biceps Brachii Tendon'

Michael L. Chew, MBBS, BA * Bruno M. Giuffre, MBBS, FRANZCR

Pathologic conditions of the distal biceps brachii tendon are of clinical
interest, with partial and complete tears being the most common.
However, the anatomy of the distal biceps brachii tendon makes imag-
ing of the distal tendon somewhat difficult. An innovation in patient
positioning for magnetic resonance (MR) imaging of the distal biceps
tendon was recently described in which the patient lies prone with the
arm overhead, the elbow flexed to 90°, and the forearm supinated, so
that the thumb points superiorly. The acronym FABS (flexed elbow,
abducted shoulder, forearm supinated) has been used to describe this
position. The FABS position creates tension in the tendon and mini-
mizes its obliquity and rotation, resulting in a “true” longitudinal view
of the tendon. MR imaging and, to a lesser extent, ultrasonography are
useful in visualizing the distal tendon and in detecting other pathologic
conditions in the cubital fossa. Partial tears are usually characterized by
enlargement and abnormal contour of the tendon, along with abnor-
mal intratendinous signal intensity. In complete tears, there is disconti-
nuity and, if the bicipital aponeurosis is also disrupted, retraction. Im-
aging with FABS positioning can complement conventional MR imag-
ing, especially in the axial plane, in the assessment of the distal biceps
tendon.
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Abbreviation: FABS = flexed elbow, abducted shoulder, forearm supinated
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Introduction
The biceps brachii muscle is one of the main flex-
ors and supinators of the elbow, and disorders
involving this muscle often give rise to significant
morbidity. Injury of the distal biceps tendon is
much less common than injury occurring proxi-
mally and can present imaging challenges arising
from the complex anatomic course of the tendon.
In this article, we review the relevant anatomy of
the distal biceps tendon and discuss optimal tech-
niques for magnetic resonance (MR) imaging and
ultrasonography (US) of the tendon. We also dis-
cuss and illustrate tears and other pathologic con-
ditions (tendinopathy, enthesophyte formation,
cubital bursitis) of the distal biceps tendon as well
as appropriate treatment options.

Normal Anatomy
The distal biceps tendon is typically a flat tendon,
forming about 7 cm above the elbow joint (Fig 1)
(2), with the flat surface of the tendon facing an-
teriorly. As the tendon courses distally, it moves
obliquely from anterior to posterior and from me-
dial to lateral, twisting 90° so that the anterior
surface faces laterally. The tendon expands at its
attachment to the radial tuberosity, spreading
over an area of 3 cm? (3). It also attaches to the
bicipital aponeurosis, which descends medially to
insert onto the subcutaneous border of the upper
ulna via the deep fascia of the forearm.

Imaging Techniques

Magnetic Resonance Imaging
Traditionally, optimal MR imaging of the distal
biceps tendon is performed in the axial plane, of-
ten with the patient’s arm extended. Longitudinal
views are difficult to obtain because of the oblique
course of the tendon. A recently described inno-
vation in patient positioning for MR imaging of
the distal biceps tendon minimizes this difficulty
(4). For this procedure, the patient lies prone
with the arm overhead, the elbow flexed to 90°,
and the forearm supinated, so that the thumb
points superiorly. The acronym FABS—flexed
elbow, abducted shoulder, forearm supinated—
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Figure 1. Drawing (cubital fossa dissection) illus-
trates the biceps tendon and adjacent structures. (Re-
printed, with permission, from reference 1.)

has been used to describe this imaging technique
(Figs 2, 3).

With FABS positioning, a longitudinal view
of the tendon, often in one section, is obtained,
and partial volume averaging effects due to the
oblique course of the tendon are minimized. Flex-
ion of the elbow results in contraction of the bi-
ceps muscle belly; thus, the tendon is taut. FABS
imaging provides a detailed view of the distal bi-
ceps tendon, including the difficult-to-assess re-
gion near its insertion on the radial tuberosity
(Fig 4), and is often helpful in differentiating par-
tial from complete tears. The “center-of-the-mag-
net” position of the elbow makes fat-suppressed
imaging optimal, improving visualization of small
amounts of fluid (Fig 5). The FABS view is ob-
tained in addition to conventional views specifi-
cally to evaluate disease of the distal biceps
brachii tendon.
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Figure 2. Photograph illustrates the FABS position.
(Reprinted, with permission, from reference 4.)

Figure 4. Fast spin-echo proton-density—weighted
MR image (repetition time msec/echo time msec =
3000/34) obtained with the patient in the FABS posi-
tion shows a normal distal biceps tendon (curved ar-
row), the musculotendinous junction (straight arrow),
and the radial tuberosity (arrowhead). (Reprinted, with
permission, from reference 4.)
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Figure 3. Localization image shows a FABS view
with planned sections oriented perpendicular to the
radial shaft. (Reprinted, with permission, from refer-
ence 4.)

Figure 5. Fat-suppressed fast spin-echo proton-den-
sity—weighted MR image (3000/45) demonstrates a
minor partial tear of the distal biceps tendon (arrow)
with a trace of peritendinous fluid (arrowhead). (Re-
printed, with permission, from reference 4.)
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6.
Figures 6-8. (6) Photograph illustrates the scan-
ning technique for obtaining a longitudinal US image
from the volar surface of the left arm. (7) Longitudi-
nal (a) and transverse (b) US images show a normal
distal biceps tendon (arrows). (8) Transverse US im-
age obtained from the volar aspect of the arm shows a
normal distal biceps tendon. Note that the tendon is
visible to its insertion site on the radial tuberosity (ar-

Trows).

Ultrasonography

US has many advantages: It is less expensive and
more rapidly performed than MR imaging and
can be performed even when there are relative
contraindications for MR imaging. US also has
the advantages of allowing (a) easy comparison
with the contralateral side and () the use of dy-
namic imaging. However, demonstration of the
entire tendon at US is less reliable, particularly
demonstration of the distal tendon at its insertion
site. Other disadvantages of US are that it is less
reproducible, more operator dependent, and (be-
cause it is a more focused study) less likely to help
detect other disease at the elbow than is MR im-
aging.

US is performed from the volar aspect of the
elbow, where the tendon and free edge of the bi-
cipital aponeurosis are often palpable in the ante-
rior cubital fossa. Real-time scanning allows easy
optimization of imaging in the longitudinal and
perpendicular axial planes. Imaging is best per-
formed with the forearm in supination, since this
brings the radial tuberosity into view on the me-
dial aspect of the radius (Figs 6—8). Dynamic
imaging (with slight supination-pronation or flex-
ion-extension) can be performed and is especially
useful in differentiating complete from partial
tears.

Occasionally, the inserting distal tendon can be
demonstrated from the dorsal aspect of the upper
forearm. Pronation and supination are used to
identify the tendon as it inserts on the radial tu-
berosity: When the arm is pronated, the tuberos-
ity and the inserting distal tendon rotate into view
on scans that are obtained from the dorsal aspect
(Figs 9, 10) (5).
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Tears of the

Distal Biceps Tendon
Complete rupture of the distal biceps tendon is
often an avulsion from the radial attachment and
clinically evident. However, differentiation of
complete from partial tears is sometimes difficult
clinically, particularly if the bicipital aponeurosis
remains intact. Precise delineation of the extent of
the abnormality can aid in the management of
complete tears without retraction or of partial
tears (6).

Complete tears are usually associated with a
single traumatic event, often involving a fairly
large force (40 kg or more) acting against resis-
tance from an elbow flexed to 90° (7). Partial
tears are often precipitated by minor trauma or
not even associated with a traumatic event (8);
the latter situation suggests preexisting degenera-
tion in the tendon.

Figures 9, 10.
technique for obtaining a transverse US image of the pro-
nated arm from the dorsal aspect. (Reprinted, with permis-
sion, from reference 5.) (10) US images obtained from the
dorsal aspect with the arm in supination (a) and pronation (b)
show the distal insertion site of the biceps tendon (arrows in
b). Note that in supination the radial tuberosity is not seen,
whereas in pronation it lies close to the probe. (Reprinted,
with permission, from reference 5.)
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(9) Photograph illustrates the scanning

RADIUS

PRONATION

Most tears occur 1-2 cm above the radial tu-
berosity, where there is relative hypovascularity
and a histologic structural transition point (3,
7,8). Degeneration secondary to hypoxic tendi-
nopathy occurs in this region. With increasing
age, there is a progressive decrease in perfusion,
elasticity, and hydration, and the processes of ten-
don repair slow further. Mechanical impingement
during pronation (9) and irritation by an osteo-
phyte-enthesophyte at the radial tuberosity (a
common finding) may also lead to tears of the
distal biceps tendon (7,9).

In complete rupture of the distal biceps ten-
don, there is discontinuity with or without re-
traction. The longitudinal view of the tendon
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Figures 11, 12. (11) FABS
fat-suppressed (a) and axial (b)
fast spin-echo proton-density—
weighted MR images show a
complete tear of the distal bi-
ceps tendon. Note the thick-
ened proximal part of the ten-
don (long arrow in a) and the
discontinuity starting 2 cm
proximal to the radial tuberos-
ity (short arrow in a). Note
also the nonvisualization

of the tendon close to its in-
sertion site (arrow in b).

(12) FABS (a) and axial (b)
fast spin-echo proton-density—
weighted MR images demon-
strate a complete tear of the
distal biceps tendon with an
intact bicipital aponeurosis
(arrowhead in b). Note that
the aponeurosis extends from
an enlarged proximal tendon
(arrow).

12a. 12b.

Figure 13. FABS (a) and sagittal (b, c) fast spin-echo proton-density—weighted MR images show a minor partial
tear of the distal biceps tendon. Arrow in a, black arrow in b, and arrow in ¢ indicate the tendon; white arrow in b
indicates the radial tuberosity. Note the partial volume averaging effect in b and ¢, which makes confident diagnosis
difficult on sagittal views. However, the intratendinous signal intensity and peritendinous fluid seen on the FABS
view tend to help confirm the diagnosis of a minor partial tear.
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acquired with FABS imaging often best demon-
strates the discontinuity (Fig 11). The proximal
tendon is enlarged and demonstrates abnormal
signal intensity. If the bicipital aponeurosis is in-
tact, there may be no retraction, and at clinical
examination the patient may even appear to retain
some flexion and supination capability. The axial
view is best for appreciating an intact bicipital
aponeurosis (Fig 12).

US, particularly dynamic imaging, can be used
to confirm continuity of the tendon or the abnor-
mal movement of a disconnected proximal ten-
don, but this region is not always well demon-
strated. In a well-developed, muscular forearm in
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Figure 14. Axial (a) and FABS
fat-suppressed (b) fast spin-echo
proton-density-weighted MR im-
ages show a minor partial tear of the
distal biceps tendon close to its in-
sertion site on the radial tuberosity.
Note the abnormal intratendinous
signal intensity of the tear (arrow).

Figure 15. (a,b)
Longitudinal (a) and
transverse (b) US im-
ages show a moderate
partial tear of the distal
biceps tendon (arrows
in a, arrowheads in b).
(c, d) FABS (c) and
axial (d) fast spin-
echo proton-density—
weighted MR images
show the partial tear.
Note the tendon thick-
ening (long arrow) and
the abnormal intraten-
dinous signal intensity
(short arrow).

which the tendon is deeper, or in the acute setting
in which hemorrhage may obscure detail, the
course of the distal tendon can be difficult to visu-
alize.

In partial tears, findings include a change (usu-
ally an increase) in caliber and abnormal contour
of the tendon. Abnormal intratendinous signal
intensity is seen at MR imaging. The US equiva-
lent, reduced echogenicity, is often more difficult
to confidently assess. Peritendinous fluid (edema,
bursitis, or hemorrhage) may also be visible (Figs
13-15) (10-12).
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Figure 16. Diagrams illus-
trate cross-sectional views of a
spur at the radial tuberosity
causing tendon degeneration.
In pronation (A4), the sharp
margin of the spur impinges
on the tendon. In supination (B),
the tendon is no longer in con-
tact with the spur. (Reprinted,
with permission, from refer-
ence 13.)

Figure 17. (a) FABS MR
image obtained in a young
volunteer shows a normal dis-
tal biceps tendon. (b) MR
image obtained in an older
asymptomatic volunteer
shows a small spur at the in-
sertion site of the tendon (ar-
row).

Other Related
Pathologic Conditions
Enthesophyte formation at the radial tuberosity is
common and is thought to be a contributing fac-
tor in some tears of the distal biceps tendon (Figs
16, 17) (13).

The bicipitoradial bursa lies between the distal
biceps tendon and the anterior part of the radial
tuberosity (Fig 18). As the forearm moves from
supination to pronation, the radial tuberosity ro-
tates from a medial to a posterior position. The
biceps tendon curls around the radius, compress-
ing the interposed bursa. Medial to the bicipitora-
dial bursa and lying in contact with the interosse-
ous membrane is the interosseous bursa. When
normal, neither bursa is visible at US or MR im-
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aging. Rarely, enlargement of the bursae may
cause compression of the median or posterior in-
terosseous nerves (14).

Cubital bursitis is diagnosed by identifying a
well-defined cystic lesion in the vicinity of either
the bicipitoradial or the interosseous bursa. This
condition may result from repeated mechanical
trauma (15), inflammatory arthropathies, infec-
tion, chemical synovitis, bone proliferation, or
synovial chondromatosis (14). The most common
cause of cubital bursitis is thought to be repeated
mechanical trauma, which is often associated with
partial tears of the tendon (Fig 19).

Treatment
The treatment of choice for complete rupture of
the distal biceps tendon is early surgical repair
(7,16-19). The techniques used in this treatment
vary. Some surgeons use an anterior approach
only, with a suture anchor to reattach the tendon
to the radial tuberosity (Fig 20).
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Figure 18. Drawings illustrate the relationship of the bursae to the nerves (a) and changes that occur as the fore-
arm moves from supination to pronation (b). BRB = bicipitoradial bursa, BT = biceps tendon, R = radius, rt =
radial tuberosity, U = ulna. (Reprinted, with permission, from reference 2.)

a. b.

Figure 19. Axial (a) and FABS fat-suppressed (b) fast spin-echo proton-density—-weighted
MR images show bursitis associated with a partial tendon tear. Note the fluid collection in
the bicipitoradial bursa (arrowhead), with abnormal intratendinous signal intensity in the
partial tear close to the insertion site of the tendon (curved arrow in a, arrow in b). Straight
solid arrow in a indicates the median nerve, open arrow in a indicates the posterior interosse-
ous nerve.

Figure 20. Radiograph shows a previ-
ously repaired biceps tendon with su-
ture anchors in place. Note the minor
heterotopic bone formation (arrow).




RadieGraphics

September-October 2005

Radial tuberosity

|

1
I\

Figure 21. Drawing illustrates the two-incision tech-
nique for treatment of complete rupture of the distal
biceps tendon. The detached tendon is milked out
through a transverse incision of the antecubital space.
The tendon is then trimmed and an incision made dor-
solaterally to allow exposure of the radial tuberosity,
which is then excavated. Finally, the tendon is brought
through the previous tract and reinserted onto the tuber-
osity. (Reprinted, with permission, from reference 7.)

Many surgeons use a two-incision technique, a
limited anterior approach that allows the proxi-
mal stump to be fed down and reattached into a
small excavation on the radial tuberosity. The
tuberosity is reached by using a muscle-splitting
approach from the dorsal aspect of the forearm,
carefully avoiding the posterior interosseous nerve
(Fig 21) (7).

The repaired tendon is abnormally enlarged
and demonstrates mixed signal intensity (Fig 22).
Complications include ectopic bone formation
(Fig 20), occasionally with radioulnar synostosis
and posterior interosseous nerve palsy.

Partial tears are often treated conservatively
with local or systemic analgesics. Imaging-guided
injection of a steroid or local anesthetic can pro-
vide symptomatic relief (Fig 23). If symptoms
persist, complete removal of the remaining fibers
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Figure 22. FABS fast spin-echo proton-den-
sity—weighted MR image shows a surgically re-
paired tendon. Note the bone defect at the radial
tuberosity (arrow) and the diffuse enlargement
and abnormal signal intensity of the successfully
repaired tendon (arrowheads).
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Figure 23. Computed tomographic scan shows
imaging-guided injection of a steroid and local
anesthetic around the biceps tendon (arrow).

(thereby converting the tear from a partial to a
complete tear), debridement of the distal tendon,
and reattachment as performed for a complete
tear are sometimes necessary.
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Conclusions

Although less common than disease at the shoul-
der insertion site of the long head of the biceps
brachii tendon, pathologic conditions at the distal
biceps brachii tendon are of clinical interest. US
and MR imaging can provide useful information
regarding these clinical problems. Acquisition of a
FABS view can complement MR imaging in the
assessment of this tendon.
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