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Purpose

Gynecological cancers, which consist of cervical, endometrial,
and vaginal/vulvar cancers, remain the 4" largest cause of death
In women in the US since 2010, with reports of 88,750 (5.6%
Increase) new cases and 29,520 deaths per year in 2012 (6.5%
Increase) [1]. The standard treatment protocol for these
malignancies consists of concurrent chemotherapy and external
beam radiation directly followed by brachytherapy. Contouring
the cancerous tissue, as well as adjacent organs at risk (OAR), is
a routine clinical step. In this contribution, we report on the
results of semi-automatic contouring of tumor, the bladder, and
the rectosigmoid using the free and open source software
package 3D Slicer (http://www.slicer.org).

Methods

In this study we used six T2-weighted magnetic resonance
Imaging (MRI) datasets from a Siemens 3T scanner. A physician
carefully manually segmented the tumor, the bladder, and the
rectosigmoid In each dataset for reference. We used the
GrowCut [2] algorithm in 3D Slicer [3] which is an interactive
segmentation algorithm based on the idea of cellular automata to
segment each of the structures. In each case, the initialization of
GrowCut was performed on sagittal, axial, and coronal cross-
sections (Figure 1). The algorithm then automatically computed
the contours for the structure.

Figure 1. A typical initialization for the GrowCut algorithm. Parts of
the structure to be segmented (green) and parts of the background
(yellow) are marked on the image with the Slicer brush tool.

Conclusion

Segmentation of the bladder was successfully performed in all
cases, with a Dice Score of 91.94+5.4 compared to expert
manual segmentation (Figure 2 / Figure 3). However, GrowCut
was not able to achieve satisfactory segmentation results for the
tumor and the rectosigmoid. This iIs attributable to the
heterogeneity in appearance of these structures.

Figure 2. Comparison of segmentation achieved by GrowCut (top
row) and manually by a physician (bottom row).

X T Y .- L BT e L A Y
[Tt Rl oy oy B g oy A e R F e
e e e s e S LS e e e
| r L= - . .

Figure 3: GrowCut segmentation of the bladder rendered together
with manual segmentations of tumor and rectosigmoid.

In this contribution, we studied the segmentation of pelvic structures to support the process of automated contouring for gynecologic
brachytherapy. Contouring of the bladder was achieved accurately using the GrowCut algorithm in 3D Slicer. However, manual
contouring was needed to achieve segmentation results for the tumor and the rectosigmoid. Future work will include the application of

additional methods from the literature for these structures [4, 5].

References and Acknowledgements

1. American Cancer Society, Cancer Statistics 2012. http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf

(accessed July 28, 2012)

V. Vezhnevets & V. Konouchine, GrowCut - Interactive multi-label N-D image segmentation, in Proc. Graphicon, 2005. pp. 150-156.
GrowCut-Module under 3DSlicer http://www.slicer.orqg/slicerWiki/index.php/Modules:GrowCutSegmentation-Documentation-3.6

J. Egger, et al., Manual Refinement System for Graph-Based Segmentation Results in the Medical Domain, Journal of Medical Systems, Springer Press, Aug. 2011.
J. Egger, B. Freisleben, C. Nimsky & T. Kapur, Template-Cut: A Pattern-Based Segmentation Paradigm, Nature - Scientific Reports, Nature Publishing Group (NPG),
2(420), 2012.

This work was supported by NIH grants RO3EB013792, P41EB015898, U54EB005149, and members

,\P%FLCE"%P&
of the AMIGO and Slicer communities. By, d'}sg

5t NCIGT and NIH Image Guided Therapy Workshop ¢ September 21, 2012 * Joseph B. Martin Conference Center, Harvard Medical School, Boston, Massachusetts

bk wn

L EIg I s



http://www.slicer.org
http://www.slicer.org
http://www.slicer.org
http://www.slicer.org
http://www.slicer.org
http://www.slicer.org
http://www.slicer.org
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf
http://www.cancer.org/acs/groups/content/@epidemiologysurveilance/documents/document/acspc-031941.pdf
http://www.slicer.org/slicerWiki/index.php/Modules:GrowCutSegmentation-Documentation-3.6
http://www.slicer.org/slicerWiki/index.php/Modules:GrowCutSegmentation-Documentation-3.6
http://www.slicer.org/slicerWiki/index.php/Modules:GrowCutSegmentation-Documentation-3.6
http://www.slicer.org/slicerWiki/index.php/Modules:GrowCutSegmentation-Documentation-3.6
http://www.slicer.org/slicerWiki/index.php/Modules:GrowCutSegmentation-Documentation-3.6

