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3. Results
Manual Tumor Measurements

1. Introduction

4. Conclusion

• Treatment response assessment in Gliomas
(the most common malignant primary brain
tumor) is still based on the radiographic
response rate of enhancing tumor [1,3].

• The large variability (std = 19% with respect
to mean) highlights the need for improved
response assessment criteria!

• Radiologists select the slice with the largest
enhancing tumor in T1 MRI (usually 5mm thick
slices).

• Incorrectly removing subjects from drug
trials (due to false ‘progression’ diagnosis)
will decrease statistical power and may
bias results.

• Then manually measure the maximal
enhancing cross-section in that slice.
• Due to the large heterogeneity of tumor shape
it can be expected that different slicing
orientations of the scans can have a
significant impact on the reliability of this
2D imaging biomarker.

Two resliced orientations of identical tumor
with manual RANO measurements (product
of orthogonal maximal diameters).
Measurement reliability is adversely affected
by the position of the patients head and
resulting slice orientation.

• For these reasons we highly recommend the
use of auto-align procedures on the
scanner to improve slice alignment across
time and thus reliability of 2D markers.
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• Automatic alignment of navigator images
based on an atlas or landmarks, however,
may fail in patients with large lesions.
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• Due to short median survival time of only
9-15 month following standard therapies, an
incorrect assessment of ‘progression’ may
cause significant psychological harm for
the patient and family.
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• Switching to thinner slices or 3d imaging
and robustly co-registering images before
evaluation can be expected to further
decrease variability.
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Simulated visits (ascending by area)

1. Isotropic input data
• A 1mm isotropic multi-echo MPRAGE image was
obtained in 8 Glioma patients (Siemens Tim Trio,
3 Tesla).
2. Simulate clinical acquisition under different
head placement
• Each input image was reoriented and resliced to
5mm thick axial slices based on real head
positions in the scanner of the patient in 5 to 7
follow-up sessions.
• The real head displacements in follow-up scans
were computed using a statistically robust
registration tool [2].
• Note: for each subject the same image data was
resliced into different (real) orientations.
3. RANO measurements
• The maximal perpendicular diameter of the
enhancing tumor were then drawn on these
images by a Neuroradiologist following the RANO
[3] criteria.
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2. Methods

Percent increase of enhancing area with
respect to the smallest measure (sorted
ascending). Maximal increase: 136%.
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Simulated visits (descending by area)
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Percent decrease of enhancing area with
respect to the largest measure (sorted
descending). Maximal decrease: 58%
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