INTRODUCTION

Intrafraction motion can degrade target coverage or increase
dose to healthy surrounding tissues during extreme
hypofractionated radiotherapy of prostate cancer. PTV margins
were traditionally largely determined by rigid setup uncertainty,
however prostate motion is non-rigid. Cine MR is a useful
modality to continually monitor the non-rigid motion of internal
pelvic organs with high soft-tissue contrast. From the knowledge
of dynamic anatomy changes proper IGRT protocol can be

established.

AIM

To describe intrafraction motion of different regions of prostate

and seminal vesicles (P+SV) using cine-MR.

METHOD

For nine consecutive prostate cancer patients, 2D sagittal cine-

MR was acquired for a median of 8 minutes (range 5-11 min)
with a frame rate of 1.8 frames/sec . The characteristic features
(KFs) were recognized on the first image of cine-MR series by the
Harris corner detector [1]. The region of interest included
prostate and seminal vesicles (P+SV). The extracted set of points
were tracked through consecutive images of cine-MR frames
using the Kanade-Lucas-Tomasi (KLT), feature-tracking algorithm.
From tracking 2D position changes of KFs, the time-series were
generated. To robustness of tracking were ensured by setting the
bidirectional error to 0.5 mm|[3].

In order to find patterns and/or similarities among different KFs
tracks, hence different prostate anatomy regions, we applied
spectral clustering of the generated time series [4]. The centroids
of different clusters is used for evaluation and description of
motion of the prostate+SV.

The analysis was done in Matlab R2018a.
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RESULTS

The patterns in time-series showed distinctive sets of movement for

CONCLUSIONS

We were able to describe prostate motion as time-series of independent

different parts of P+SV. The posterior part of the prostate and SV features in cine-MR. The posterior part and SV are more correlated to the

were more sensitive to rectum movement. Anterior part, adjacent rectum movement. Anterior part, adjacent to the pubic bone, base, and apex
to the pubic bone, base, and apex of the prostate were less affected are less affected by the rectum movement and hence less prone to deviate

by the rectum movement and hence less prone to deviate from the from the initial position. We didn't find significant interference of full bladder

initial position. The full bladder had non-significant interference on to localization of prostate base or SV. Time-series showed the slow drifting

the position of P+SV. The probability that displacement of P45V is motion of the organ and excursion of P+SV. The rectum filling is a major

within 5 mm on the last frame was 100% for all patients. The cause of organ deformation and excursion. The deformation of P+SV can be

probabilities of maximum displacements to be in 5mm during the significant and should be taken into account to optimize planning margin,

whole cine MR time for different regions of P+SV over patients especially for SBRT and proton treatments.

Figure 3. The example of tracking output for one patient. KP were recognized by Harris corner detector on the
right image. On the left are extracted time series for different KPs. The colours indicate different clusters of time
series based on spectral clustering.
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Figure 2. The probability distribution of maximum features displacements

for the full cine MR scan over patients population(data points) sV
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