An-anatomy driven approach for generation of 3D modgls from muli-phase CT images
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Fomalzing actons and mental processes done by radilogst during the obsenvtion and anaysi of medical images, we designed and implemene aneficient segmentation procedure tat llws the creaion of 3D models of abdominal anatomies ina simple and rapid vy The pocedure, as i the dal clnal pracie,

uses ‘muiphase” CT datasets consising in Several volumetic images of the same anatomical distict acquired with diferent delays from the inection of contist medum. Each anatomical stucture is extacted from the contrastographic phase where it is heter visble. Sructures easy to Segment ae extacted
t eary sages and then removed from the dataset simplfying the seqmentation of strctures more ificlt o dentfy. The optimal segmentation sequence has been defined on the hasis of anatomical, empirical and funcional consiceraton concering the Gming of conirat dstibuton. The whale segmentafion procedure
is based on the neighbourhood connected region growing algorthm thl, appropriatel parameterized for the specific anatomy and combined with the optmel segmentation sequence, alows optmal segmentaion resuts in e of smpliy and usabilty. The segmentation tool we implemented alows to create
and vistalize results of the seqmentaton on the fl. nerectve visualzation of 30 anatomical models, extacted with specfic setings, i used by radologist for the fne tuning of segmentation parameters and for the valdation of exracted models The implemented seqmentation procedure has heen tested
on 25 muliphase standard CT exams.  The creaton of 30 models of bones,  ureters, Kineys, pances, pleen, abdominal aoeplenc aora,  vena cava, porial, Splenic and mesenteri veins, using our procedure and software tool requires to  radiologstless than 30 minutes of work
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set EndoCAS Segmentation Pipeline
Ub]ECt (Each anatomical part is segmented using a processing pipefine, composed of 5 steps, that we developed as a module on the top of the open source )

software ITK-SNAP L5 (wwwitksnap.org) that allows simple DICOM files exchange and rapid generation and interactive visualization of 3D models.

Step 1: hounding box selection , to reduce computational time.
This action is manual but very simple and fast.

Step 2: anisotropic filtering ~ (optional), to enhance image quality
(especially required for obese patients).
This action is completely automatic.

Figure 1 - Initaization of EndoCAS segmentation pipeline. The user selects the working volume, chooses the dilatation factor for removal (column spine and ureteres
inthis case) and selects or not anisotropic fiering. Eventually the user can resample the image.

Step 3: removal of pre-extracted objects  to take advantages lie
that shown in fig. 2. Pre-extracted objects can be dlated to
compensate organs misalignment between ifferent phases.
This action is completely automac.
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Figure 2- The rel (a) CT siice of the arterial phase. (b) 3D model, extracted from the arterial phase,
obtained using cnnnemed threshold region growing a\gm\lhm parameterized for anery seqmentation: lumbar anenes touching the spine and hawvg the same intensity
the ar
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. (d) 3D model of \he artery generated, aftr the removal 01 hones from the arterial phase, with the same algorithm and parameters used n b.
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Vincenzo Ferrari, PhD student Step 4: tuning and running the segmentation algorithm

EndoCAS Center, Universita di Pisa requires just to Set a seed point, two thresholds and
Sesfff ?,'?SZ' I?;; nello, Via Paradisa 2 a radius. Expansion allows to recover the entire
vincenzof@crim.sssup.it volume, this factor can be set equal to the radius.

Step 5: fitering and hole filling ~to enhance the quality of the
result in terms of mesh smoothing and complexity.
Project financed by: This action is completely automatic.

Figure 3- Tuning algoritmh. (a) Selection of seeing in real ime the obtained binarized image in the windows (tis shown
only the (b) ds in th (o R f 2Dand 3D result. (d) Result using diferent parameters.




