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Abstract

Due to the air pollution and the decrease of
quality of living environment, the occurrence ratio of
nasopharyngeal carcinoma (NPC) is increased yearly
in Taiwan. However, the incidence of NPC in
Caucasians is much lower than other incidences,
resulting that researches of diagnosis and therapy of
NPC are seriously neglected. For our peopl€e'slife and
health concern, we propose to develop an NPC
assistant-diagnosis system, based on medical image
processing techniques.
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Single Photon Emission Computed Tomography
(SPECT) and Magnetic Resonance Image (MRI) are
two modalities used by doctors in detecting recurred
NPC tumors. It is believed that SPECT is valuable for
the evaluation of nasopharyngeal function because it
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function for the whole nasopharyngeal region or in a
certain part. In comparison with SPECT, MRI shows
higher quality in displaying soft tissues and tumors.
Image registration from the two modalities, SPECT
and MR images, acquires both structural and
functional information, and thereforeis very useful for

o SNARE-S¥EAETPUEOEEE®O dinica diagnoses.

oABEY 0
2. SPECT VuA-315F° F i F <enlandnark =8\

Based on the above reasons, this proposal is (a) to

SROM BpASU ENMNMmm& § 83X provide doctors with assistance tools to detect the

SPECT a8 Fe C T afAh a0 regions of NPC tumors; (b) to have the capability of

-GC matching images from two modalities. Registration of
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the error by getting different slice planes orientation
between these two modalities; and (¢) to form a



resulting images by the fusion of SPECT and MR
images. In order to achieve the above functions, the
research procedures include the followings:

1. Segmenting the regions of tumors of NPC
recurrence. Since the contrast of different tissues
in NPC and skull base regions not well
digtinguished in MR image, the segmentation of
the regions of tumors of NPC recurrence is always
a major research topic. This proposal is going to
combine the T1 and T2 weighted images of MR
and the symmetry of skull to process the
segmentation procedure.

Searching the regions of tumors of NPC
recurrence from the SPECT images and important
landmark areas from both SPECT and MR images.
Semi-automatic segmentation is used for detecting
the tumor region and salivary gland areas for post-
processing (mainly for registration).

Registering the three-dimensional MR and SPECT
tumor regions. Initially, the internal landmark is
used for registration, and the external landmark is
used for post-registration. The different
registration results by using internal and external
landmark are compared.

Providing the fusion image from SPECT and MR
images for doctors to retrieve both the structural
and functional information.

Keywords: Nasopharyngeal Carcinoma (NPC),
Single Photon Emission Computed Tomography
(SPECT), Magnetic Resonance (MR), registration,
segmentation
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