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Abstract

We present a case of direct iatrogenic injection of the intra-articular and
extra-articular biceps tendon during an arthrogram contrast injection. To our
knowledge, this is only the second report of direct biceps tendon injection
following arthrography and the first report presented in three planes with a
corresponding fluoroscopy spot image and clinical history.
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Case Report

A 47-year-old male presents for a shoulder arthrography after a one-month
history of shoulder pain following a lifting injury with heavy sandbags. During
the lifting injury he felt the shoulder ‘pop out’. The humeral head reportedly
reduced soon after, however, he continued to experience residual symptoms.
Upon physical exam, there was audible clicking with shoulder abduction and a
positive O’Brien’s test. Otherwise, motor strength and tone of the patient was
intact with full range of motion. Clinical concern of our patient was for labral
tear, and Magnetic Resonance (MR) arthrogram was ordered at the request of
the referring orthopedic surgeon because the previous non-contrast outside MRI
did not definitively diagnose a labral tear, and the patient’s symptoms persisted.
Arthrographic contrast injection was performed utilizing anterior approach
technique; however, there was suboptimal superior placement of the needle.
Additionally, the patient’s shoulder was not in optimal external rotation. Following
the localizing injection (1 cc of Omnipaque 300), iodinated contrast was present
in either the biceps tendon or biceps sheath on the arthrography spot fluoroscopic
image (Figure 1), however, this was not noted by the performing radiologist, and
the MR contrast (0.1 cc OptiMARK 0.5 mmol/ml in 10 cc of normal saline) was
injected without adjustment of the needle. It was noted the pressure needed to
inject was greater than usual, but the patient did not complain any of discomfort.
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Following MR contrast injection, standard MR
arthrography sequence was performed on a 3.0 Tesla 16x (GE
Healthcare (Milwaukee)), including T1 axial, T1 sagittal,
proton density fat saturation (PDFS) axial, PDFS coronal
and T2 fat suppressed (FS) coronal sequences at 3.0 mm slice
thickness.

rotator cuff tendinosis, moderate glenohumeral cartilage loss
with medial humeral head osteophyte formation. On the
arthrographic MR imaging, the biceps tendon was diffusely
enlarged and prominent with homogeneously increased T1
weighted signal presents throughout the intra-articular biceps
tendon and the proximal extra-articular biceps tendon to the
level of the humeral neck. Upon further inspection, the SLAP
tear did not extend to or involve the biceps tendon insertion
and there is no evidence of tearing within the biceps tendon.
These findings indicate contrast had been injected directly
into the biceps tendon, and in retrospect correlates with the
fluoroscopic spot image (Figures 3-5).

Figure 1: Anterior approach technique, suboptimal superior placement of
the needle (red arrow) with medium diffuses throughout the bicep tendon or
bicipital sheath (yellow arrows).

Figure 3: Sagittal T1 MR sequence demonstrates contrast medium diffusely
throughout the biceps tendon (arrow) just lateral to the rotator cuff interval
secondary to iatrogenic injection. No tear of the biceps tendon or extension
of SLAP tear to the biceps tendon.

Discussion

Figure 2: Coronal T2FS sequence demonstrates an anterior inferior
paralabral cyst (red arrow) and labral tear (yellow arrows).

MR Arthrogram images demonstrate a SLAP tear which
extended to the anterior inferior labrum with an associated
8 x 9 x 8 mm paralabral cyst, which likely accounted for the
patient’s symptoms (Figure 2). Other MR findings were mild
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Clinical & Imaging Finding
A shoulder arthrogram joint injection is usually performed
under fluoroscopy by a radiologist and contrast is injected into
the joint, and thereafter the patient receives MR imaging [1]. If
the patient cannot receive an MRI, CT arthrography can also
be performed but with more limited visualization of the soft
tissue structures. The most common technique for injecting
contrast medium into the glenohumeral joint is through an
anterior approach, although a posterior approach may also be
performed [2]. Optimal needle placement is shown in figure 6
with the tip of the needle terminating at the glenoid aspect of
the mid aspect of the glenohumeral joint. Using this approach,
the needle is advanced under fluoroscopic guidance through
the subscapularis muscle until contact is felt with the medial
glenoid. It is important for the patients arm to be placed at
their side, palm up, in order to externally rotate the shoulder,
opening the joint and also optimally removing the biceps
tendon from the needle path.
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Figure 4: Axial fat saturation T1 sequence demonstrates contrast medium
diffusely throughout the intra-articular and proximal extra-articular biceps
tendon (arrows) secondary to iatrogenic injection. No tear of the biceps
tendon or extension of SLAP tear to the biceps tendon.
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Figure 6: Anterior approach technique, with optimal placement of the
needle (yellow arrow), without medium diffuses throughout the bicep
tendon or bicipital sheath.

generally performed as the initial evaluating imaging modality
for SLAP tears, even in these younger patients. However, if the
initial 3.0 Tesla MRI is negative or equivocal, as in our patient,
arthrogram may increase sensitivity for SLAP diagnosis [5]. In
selected clinical scenarios, arthrogram may also be useful for
assessing full-thickness rotator cuff pathology, undersurface
rotator cuff tearing, loose bodies and synovitis or to assess a
post-surgical shoulder [6].

Figure 5: Coronal fat saturation T1 sequence demonstrates contrast medium
diffusely throughout the intra-articular and proximal extra-articular biceps
tendon (arrows) secondary to iatrogenic injection. No tear of the biceps
tendon or extension of SLAP tear to the biceps tendon.

The noniodinated injected MR contrast is bright on T1
weighted sequences and atypical location of this injected
contrast on MR imaging can be diagnostic of pathology. MR
shoulder arthrography is performed for a variety of conditions,
most commonly for labral tears in younger patients on lower
strength (Tesla) magnet MRI systems. On 1.5 Tesla or less
MRI systems, arthrogram increases sensitivity for labral tears,
although it may also increase rate of false positives [3, 4]. On
higher field 3.0 Tesla MRI systems, non-contrasted MRI is
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Incorrect concentration and volume of the contrast medium
may also affect image quality and cause patient discomfort [7].
Common complication of arthrography includes, pooling of
contrast medium in extra-articular locations or leakage from
the joint space, causing difficulty in interpreting the images.
Intraosseous and epiphyseal injection has also been reported
as a complication [8]. Contrast can be seen in the superior
subscapular recess as these as communicate with the joint in
47.5% of cases [9]. Contrast is most commonly seen in the
subacromial/subdeltoid space following a full thickness rotator
cuff tear [10]. The subacromial/subdeltoid space communicates
with the subcoracoid bursa in 11-55% of cases [11]. Following
a rotator cuff tear and inferior acromioclavicular ligament
tear, contrast may extend superior to the acromioclavicular
joint giving the characteristic ‘geyser sign’ [10]. Subscapularis
muscle and tendon injection is not uncommon [7].
The extra-articular tendon of the long head biceps brachii
travels within the bicipital/intertubercular groove, then
transverses the rotator interval as the intra-articular biceps
tendon before attaching to the glenoid. Occasionally in clinical
practice, the biceps tendon sheath is injected iatrogenically/
directly, or contrast is noted within the sheath as the sheath
communicates with the joint [11]. A case series discussing
iatrogenic air injection into the bicipital sheath giving a ‘rope
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ladder appearance’ has been described without mention of
contrast injection into the tendon [12]. To our knowledge,
only a single case of direct biceps tendon injection following
arthrographic contrast injection has been reported in the
literature, which case did not include multiplanar imaging, a
clinical history or arthrographic fluoroscopic image correlation
[7]. The largest review article on 500 shoulder arthrograms
with special attention to the biceps did not demonstrate any
case of direct tendon injection [13].
A bicep tear or rupture could demonstrate a similar
imaging appearance, however, the tendon in this case
appeared completely continuous without disruption or
surface irregularity. Tendinopathy or tenosynovitis would not
demonstrate contrast within the tendon proper [13].
Treatment & Prognosis
Tendon injection is generally considered a benign
iatrogenic event which will quickly resolve without additional
intervention. This patient only underwent conservative
treatment for the SLAP tear with improving symptoms and
without mention of biceps symptomology [14]. Treatment
of labral and SLAP tears may be conservative including
pain management with nonsteroidal anti-inflammatory
medications and avoiding aggravating activities [15].
Rehabilitation, physical therapy and surgery are also common
options for treatment [15, 16].
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