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Objectives

Literature Review Summary

Summary

Understand the proper techniques of indirect
arthrography

Review of recent literature of indirect MR
arthrography when compared to direct MR
arthrography and non-contrast MRl

Introduction

Indirect arthrography is the use of intravenously
injected gadolinium contrast for enhancement of
a joint space. Synovial joints have increased
vascularity and absence of basement membranes
allowing contrast diffusion.

Indirect arthrography is performed by injecting
intravenous gadolinium followed by active or
passive exercise of the joint being imaged for
approximately 10 minutes. Next, depending on
the joint being imaged, there are various
amounts of time delay depending on the joint.
T1 weighted images with fat suppression are
often obtained because the amount of contrast
within the joint is low. Similar to direct
arthrography, T2 weighted images are obtained
primarily to visualize extra-articular disease.

Biphasic indirect arthrography technique takes
advantage of the fact that gadolinium-based
agents are vascular, and direct enhancement of
pathologic processes can be seen. An initial T1
weighted image is obtained immediately after
contrast administration, aka the vascular image.
Delayed fat suppression Tl-weighted images
obtained, and exercise is not required.

A global Pubmed search was performed for labral
pathology comparing direct arthrography, indirect
arthrography, and non-contrast MRI. A total of 4
studies were found with sensitivity and specificity
results reported.

Direct MRA
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Indirect MRA | Noncontrast
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Review

Article patients

Imaging Techniques Sensitivity Specificity™

Direct MR Arthrography 80.4% 90.7%

64.7%

86.8%

Indirect MR Arthrography ‘ 83.3% ‘ 67.4%
MNoncontrast MRI ‘ ‘

“Study #3 with no available specificity data

Higher sensitivity of detecting labral tears?®

Mo fluoroscopic guidance required
Mo articular injection

Imaging can be offered after hours or offsite
No need to immediately image after contrast

administration if using traditional arthrography (as
opposed to biphasic which will be discussed later)

‘ Advantages and Disadvantages of Indirect Arthrography vs. Conventional MRI

Advantages Disadvantages

Patient requires contrast with inherent potential risk
(albeit low) of allergic reaction or nephrogenic
systemic fibrosis

Does not require invasive procedure, fluoroscopy, or
patient discomfort that accompanies traditional direct
arthrography

Extra cost to patient

Longer exam time and requires Radiologist procedure

Advantages and Disadvantages of Indirect vs. Direct Arthrography

Advantages’ Disadvantages'

Normal physiologic enhancement may mask
pathologic enhancement

Inability to detect non-anatomical communications
between fluid-containing spaces, as they will all
enhance simultaneously

Joints are not distended causing structures such as
the glenoid labrum to be poorly seen

Our literature review showed indirect MR arthrography had the highest
sensitivity and the lowest specificity in detecting glenoid labral tears when
compared with non-contrast MRI and direct arthrography.

Direct arthrography is currently the gold standard when suspicion for a
glenoid labral tear is high.

However, patient comfort, radiologist time/skill, and cost to the patient
must be taken into account and indirect arthrography should be considered
given the high sensitivity of detecting labral pathology.

References

Indirect Arthrography Examples

Glenoid Labrum

¢ Normal labrum on MRI

o The normal labrum shows low-signal intensity on all pulse sequences due to lack of mobile protons in
the dense fibrocartilage. On cross sectional imaging, the normal labrum is most commonly triangular,
but can also be round, cleaved, notched, flat, or even absent.

Figure 2. Indirect arthrogram T1
axial images show normal labrum
(blue arrows), both triangular and
flattened types. No evidence of
tear visualized.

Labral injury will show undercutting linear enhancement, irregular intrasubstance enhancement, or
degenerative blunting,.
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Figure 3. Indirect arthrogram T1 fat-suppressed axial and coronal images (A and C) showing both anterior (blue arrows) and
posterior (orange arrows) labral tears; a finding even appreciated with inherent motion degradation of the image on the coronal
image. Corresponding T2 fat suppressed axial and coronal images (B and D) show less well-defined signal of the labrum
suggesting superior sensitivity of indirect arthrography in detecting labral tears.

Figure 4. Indirect arthrogram T1 fat-saturated axial image (A) and T2 fat-saturated axial image (B) showing a posterior labral tear
(orange arrows). Note the more defined irregular contrast enhancement and contour of the labrum on the T1-image compared to the T2-
fat-saturated image. There is also irregular ossification of the posteroinferior aspect of the glenoid with adjacent marrow

enhancement/edema ( ). This finding, correlated with a CT exam (C), shows mineralization of the posterior band of the
inferior glenohumeral ligament and is known as a “Bennett lesion” or “thrower’s exostosis”. This patient was a collegiate pitcher and
presented with three months of non-localized shoulder pain when pitching. Incidental benign intra-articular gas noted on the CT image.
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