
Methods and Materials

Twelve consecutive patients who had undergone FSRT for benign
intracranial meningiomas were studied. Two radiation oncologists and one
neuroradiologist independently contoured the target volume on two occa-
sions, separated by at least a one week interval, on merged MRI and CT-
scan. The stereotactic planning system used was Brainscan, version 5.31,
BrainLAB AG. Absolute and relative variability in intra-observer volume
measurements were calculated. Concerning inter-observer variability, we
analyzed the mean absolute
difference between volumes
as well as the absolute
positional shift in three
dimensions with vectorial
mass center variation 

(R= √ (x2+y2+z2)).

Background and purpose

Meningiomas account for approximately 20% of all primary intracranial
tumors, with 90 to 95% being benign. Because of tumor location, size, and
proximity to critical central nervous system or vascular structure, 
incomplete surgery occurs in 20-40% of cases.i Several retrospective series
have shown that radiotherapy following subtotal resection significantly
improve progression-free survival.ii

For patients who are not surgical candidates, radiotherapy alone is the
optimal therapy. Also, Fractionated stereotactic radiotherapy (FSRT) can
achieve a high tumor control. iii It combines precision with the biological
advantage of fractionation. 

To date, sparse data exists on the safety margins we should introduce for
benign meningiomas treated with FSRT. We reviewed the literature on
benign meningiomas treated with FSRT and observed an important 
discrepancy on the choice of margins from 0.2cm to 1cm.iii,iv One variable
affecting these margins is a human factor: countouring. The purpose of
this study was to investigate intra-observer and inter-observer variability in
contouring benign meningiomas in order to select an appropriate margin.

Results 

The mean intra-observer variability was 5.2% (0.56cc) with a maximum 
of 12.97% (0.59cc). For inter-observer measurements, the mean maximal 
difference was 2.13cc with a maximum of 7.14cc. The average standard 
deviation for all volumes was ±0.84cc. The mean absolute positional shift
was 1.03mm ± 0.44mm with a maximum of 2.79mm. In our study, the 
maximal tumor volume difference (7.14cc) is within the range afforded 
by a 2mm variation in radius (2 SD).
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Finally, we observed that a more
important volume had less center mass
variation, except for a circular volume.
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OBSERVER Mean difference cc Mean difference % Maximum difference cc

A 0.6575 6.25% 1.36

B 0.5925 5.31% 0.24

C 0.43 4.04% 0.18

Conclusion

Optimal radiotherapy planning relies on accurate delimitation of tumor 
volumes in order to spare critical structures and normal tissue. These results
demonstrate that intra-observer variability does not seem to be significant.
Inter-observer volume determination is more variable. However, the absolute
positional shift is of small magnitude. We conclude that the application of a
2mm margin on the target volume seems safe in order to cover 95% of the
inter-observer variability.
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