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Case presentation

Repeated intrathecal application of the sustained release
steroid Triamcinolone Acetonide (TCA) is beneficial in progres-
sive Multiple Sclerosis (MS) patients [1]. Particularly, patients
with spinal lesions often show a distinct benefit with a three
fold increase of the maximum walking distance [2]. This therapy
ameliorates walking distance, improves upper limb function and
reduces spastic symptoms [1]. The putative regenerative effect
may result from declined synthesis of the repulsive guidance
molecule A [3]. Visualization of air bubbles after a TCA injection
prompted this case report.

The female patient was diagnosed with primary progressive
MS eleven years ago. T2 weighted Magnetic Resonance Imaging
(MRI) scans showed typical lesions, located in periventricular,
iuxtacortical, infratentorial areas and in the spinal cord. P100
latencies of visual evoked potentials were prolonged on both
sides. She suffered from right accentuated paraspastis of the

lower limbs with a maximum of walking distance of 300 meters.
TCA treatment was initiated. One day after the second lumbar
40 mg TCA containing injection, we incidentally performed a
cranial 1.5 TESLA MRI scan (Siemens) as a routine follow up ex-
amination, done at least one time per year. We found in the
region of the right frontal lobe (Figures 1 & 2) an air bubble, vi-
sualized with the T2 weighted MRI images. It resulted from the
TCA injection, when TCA was aseptically dissolved in 9% NaCl
isotonic physiological solution without bubble removal acciden-
tally before the application. The patient did not experience any
side effects. There were no clinical signs of acute inflammatory
reactions. Control of cerebrospinal fluid showed no abnormali-
ties two days later.

In MRI, different materials are visible in the image, as they
have different proton densities and relaxation times. The pres-
ence of different materials in the sample being imaged can
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cause additional image artefacts. Cerebrospinal fluid and air
have different magnetic susceptibilities [4]. The local magnetic
field strength near a susceptibility boundary will be altered by
the field induced in cerebrospinal fluid and air. This in turn will
affect both the MRI signal and the imaging method [4]. In this
case, the air bubble caused a magnetic field inhomogeneity
[4]. It reduced T2 and caused a weaker signal as dark image for
gradient-echo images. The inhomogeneous magnetic field in-
terferes with the mapping between physical location and image
pixels [5]. This occurs because the methods used to distinguish
signals from spins at different locations work on the assump-
tion of a perfectly homogenous magnetic field [5]. The presence
of an additional dipole field means the protons experience a
different magnetic field strength to the one they would feel in
a perfectly homogenous field, and as a result process at a dif-
ferent frequency [5]. Thus any position encoding which relates
frequency to position will wrongly register the position of the
proton. Although too noisy with a too low resolution, there was
also a detectable arrowhead shape (Figure 1) [4,5]. In this case,
missing bubble removal from the TCA containing syringe had
no serious clinical consequences. Nevertheless we recommend
that bubbles in the TCA solution should be avoided before intra-
thecal application. The patient responded in the further course
with increased maximum walking distance to 400 meters [1,6].
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Figure 1 & 2: Horizontal and vertical T 2 weighted with the air bub-
ble (marked with arrow).
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