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he biceps brachii muscle is a large muscle locat-

ed on the anterior aspect of the upper arm that

functions to supinate the forearm and flex the

elbow. The biceps brachii muscle has 2 heads
that insert distally on the radial tuberosity as the distal
biceps tendon (see Figure 1). Like other structures in
the body, the distal biceps tendon can be injured or
damaged. Injury to this tendon usually occurs in the
dominant extremity of men between the ages of 40 and
60 years.' The mechanism of injury is commonly when
an eccentric extension force is applied to a contracting
biceps muscle such as during heavy lifting.’

Diagnosis of distal biceps tendon injury can be
made with a combination of physical examination and
imaging modalities such as sonography and magnetic
resonance (MR) imaging. The physical examination
that has demonstrated reliability in diagnosing these
injuries is the hook test.” Sonography has a dynamic
capability and has proven valuable for imaging the
distal biceps tendon, especially the aponeurosis.®
Traditionally, MR imaging has been considered the
standard in noninvasive diagnosis of distal biceps ten-
don injury due to the level of detail that can be obtained
with this modality and its utility in surgical planning.*

An MR imaging technique that has been devel-
oped and widely accepted for specialized imaging of
the distal biceps is the flexed elbow, abducted shoul-
der, and supinated forearm (FABS) position.® This
technique allows for longitudinal visualization of the
length of tendon at its insertion on the radial tuberosity.
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Figure 1. Anatomy of the biceps brachii muscle. Figure courtesy of
Lauren Shavell, Design Pics via Getty Images.

Advantages of this technique include visualization

of retracted fibers as well as better differentiation
between partial and complete tendon tears.®” Although
widely used, a disadvantage of this technique is the
added time required to reposition the patient. Efforts
to reduce scan time and maximize efficiency have led

asrt.org/publications



% the development of a novel MR imaging technique
¢ imaging distal biceps tendon pathology, the double
Wiiigue coronal (DOC) technique, which has been
e 2t the Andrews Institute as an alternative to the
BABS technique.

Double Oblique Coronal Technique

The DOC sequence involves 2 coronal angles: the
el plane through both epicondyles of the humerus
W the sagittal midline plane of the elbow. The DOC
Seguence captures the biceps tendon in its entirety from
e Baceps brachii muscle belly to its attachment on the
Safial tuberosity without requiring patient reposition-
e enabling it to provide key diagnostic findings while
Sefacing elbow scan times.

- Scan Parameters

Al images were captured with the Signa HDxt
ST MR system with software version HD16.0 (GE
Sealkthcare) or the MAGNETOM Lumina (Siemens
Seakthineers), a 3 T MR system using a high-definition
e coil or a high-resolution flex coil. The optimal
MR imaging sequence was T2-weighted fat-saturated
WS 2 frequency matrix of 320, a phase matrix of 192,
s phase field of view of 80% (see Table). Slices were
eguired at a thickness of 2 mm with a 0.5 mm gap with

n of Elbow MR Imaging Sequences via
and DOC Techniques®

T2-weighted
T1-weighted, fat-saturated, Phase
mm mm direction

063 X 038X 25 063X 038X 25 Rightto left
073X 044X 25 073 X044 X 25 Right to left

073 X044 X 25 073 X044 X 25 Anterior to
posterior

I oonal 083 X050 X20 083X050X20 Right to left

SSs=wations: DOC, double oblique coronal: MR, magnetic resonance.
“WSe and frequency directions might vary according to patient position.
e ol and sagittal sequences.
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Patient Positioning

The same position used for a routine elbow MR
imaging examination is used for the DOC sequence,
with the shoulder flexed and the arm overhead or by the
patient’s side (see Figure 2). The patient can be prone
or supine. The ideal position depends on the patient’s
comfort level and range of motion.

Scout Imaging

Initial planning for the DOC sequence involves cap-
turing an axial image through the humeral epicondyles
and a sagittal image showing the muscle belly of the
biceps and the myotendinous junction attaching to the
radius. If the distal biceps tendon is not clearly visible
in these initial images, then additional images should
be obtained after angling from the biceps muscle belly
to the radius. The angle required for optimal visualiza-
tion depends on the amount of elbow extension the
patient can tolerate for the examination. The greater

Figure 2. Images demonstrating the different options for patient posi-
tioning used to capture the double oblique coronal (DOC) sequence.
A. Supine with arm by the side and elbow placed in a high-resolution
flex coil. B. Supine with shoulder flexed and arm above the head and
placed in a high-definition knee coil. C. Prone with shoulder flexed
and arm above the head and placed in a high-definition knee coil.
Photographs courtesy of the authors.
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Figure 3. Localizer magnetic resonance (MR) image for the DOC
technique showing slice positioning used during routine sagittal imag-
ing for optimal anatomic visualization. Image courtesy of the authors.

Figure 4. Sagittal image showing angle between the biceps muscle
belly and the radial tuberosity. Image courtesy of the authors.

<@— Radial tuberosity

Figure 5. MR image captured using the DOC technique demonstrat-
ing typical distal biceps tendon attachment with visualization of the
myotendinous junction. Image courtesy of the authors.

Figure 6. MR image showing the utility of the DOC technique for
diagnosing a distal biceps tendon attachment that is torn and retract-

ed from the radial tuberosity. Image courtesy of the authors.

the extension achievable by the patient, the smaller the
necessary angle for image acquisition. An angle rang-
ing from 25° to 35° traditionally has been used at the
authors’ institution (see Figures 3-6).
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Conclusion

The DOC technique introduced in this short report
represents an alternative to the FABS technique that
can be equally useful for diagnosing distal biceps
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tendon pathology. As scan volumes continue to increase
throughout health care systems, MR technologists
should maximize efficiency by using techniques that
reduce scan time while still capturing key diagnostic
findings. In the authors’ experience with the DOC
technique, the duration of elbow MR examinations has
been reduced by eliminating the need for patient repo-
sitioning while still providing key diagnostic findings.
Anecdotally, the technique has been easily taught to
MR technologists and has a minimal learning curve for
interpreting radiologists.

Future investigations with the DOC technique are
planned to evaluate diagnostic accuracy and potential
time savings. In addition, studies aimed at exploring the
application of the double oblique coronal technique to
other areas of the musculoskeletal system, such as the
ankle, would be of value to clinicians and patients.
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