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A Leksell ® Coordinate Frame G was used with
a head phantom in both MR and CT, followed
by measurements for the detection of any
deviation in X, Y and Z coordinate position.

The Instant Anchoring Fine Needle Marker.
Ø 0.28 mm marker in a 25G (0.5 mm) needle.

Purpose/Objective(s):
The importance of high spatial
accuracy in target delineation has
emphasized the role of MRI in the
imaging platform for radiotherapy.
The use of fiducial markers, rather
than anatomical landmarks, may be an
effective method for the co-registration
of CT and MR images. However, the
visualization of the markers depends
on MR pulse sequence parameters, the
alignment in the magnetic field and
marker properties.
A new version of the fine needle marker
“Gold Anchor” was developed to be
visible on MR images. The purpose
of the study was to investigate how
the apparent position of the fiducial
marker in MR images corresponds
with its real position, to register MRI to
CT images and use this registration to
transfer the segmented volume from
the MR images to the CT.

Materials/Methods:
The fiducial marker used in this study is
a fine needle gold marker of 0.28 mm
diameter www.FineNeedleMarker.com
In an attempt to improve marker
visualization on MRI, this new version
also contains a small amount of iron in
an alloy (patented).
• In the first investigation different
alloys with 0.5%, 2.5% and 5% iron
respectively were tested in a water gel
phantom to choose necessary visibility
and to avoid undesirable distortion.
• In the second investigation a Gold
Anchor with 0.5% iron was placed
on the bottom of a clear plastic box
and brought into the 3T maximum
magnetic field to see if the fiducial
would move in the box because of the
magnetic field.
• In the third investigation the
spatial accuracy was investigated by
positioning four markers (0.5% iron) in
an MRI skull phantom connected to
a stereotactic coordinate skull frame
used for Gamma Knife treatments. The
skull phantom was imaged on a GE
1.5T Discovery MR450 system, using
a T1-weighted (T1w) SPGR sequence

Gold Anchor visible in prostate.

T2-weighted MR images at 3T of an alloy with
gold and 0%, 0.5%, 2.5% and 5% iron in a
water gel phantom.

with 1x1x1 mm voxels and on a GE
LightSpeed VCT 64 CT. The position of
the markers in X, Y and Z was measured
with the Leksell GammaPlan (LGP)
treatment planning software and
compared for the different modalities
to estimate potential deviations.
• In the fourth investigation a clinical
MR standard protocol for prostate
was used on an agar gel phantom
with a 3T Verio to see the visibility of
Gold Anchor (0.5% iron), using T2w 2D
TSE 0.5x0.5x3 mm (and also T2w 3D
SPACE 0.6x0.6x0.7 mm) and 3D VIBE
1.3x1.3x3.6 mm.
Results:
The alloy with 0.5% iron seems to be
the optimal one to make the Gold
Anchor visible on regular MR images
for treatment planning. Iron content
of 2.5% and 5% gave undesirable
distortion. The fiducial did not move in
the box because of the magnetic field.
The image distortion for Gold Anchor
in our study was less than 1 mm and
the fiducial appears relatively clearly on
MRI for a standard prostate protocol.

Conclusions:
The new MRI compatible Gold
Anchor™ adds new features on top of
the existing advantages. For specific
anatomical targets treatment planning
with fiducial marker information can be
performed based only on MR images.
For other targets images from both
MRI and CT can be matched through
the information from the fiducials. The
content of iron may be changed to
optimize the best signal to disturbance
ratio.
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