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     ¥Ñ©óªÀ·|Àô¹Ò¤ÎªÅ®ð«~½è³vº¥́c¤Æªº¼v
ÅT¡A°ê¥Á»ó«|Àù¤§¿©±w²v¥¿³v¦~¼W¥[¡C¦Ó¼Ú¬ü¤H¤h
©ó¦¹̄ē fªº¿©±w²v¬Û̧û̈ä¥L̄ f̄ gÅã±o«D±§̀C·L¡Ä Ï
±o»ó«|Àù¶EÂ_¡BªvÀø¤§¬ã̈sÄY­«ªº³Q©¿²¤¡C¬°¤F§Ú
°ê¤H¥Í©R¤Î°·±d©º̄ÖµÛ·Q¡A¥»¬ã̈s­pµe¹w©w¾ÌÂÇ°ê
¤H¦bÂå¾Ç¼v¹³¤§§Þ³N¡A¬ã̈sµo®i¥X±MÄÝ§Ú°ê¤H¤§»ó
«|Àù̄ē f¤§»²§U¶EÀø¤ü ã¡C

 ¥Ø«e¦³Ãö»ó«|Àù́_µo»²§U¶EÀø¤§¤ü ã¤¤¡A³æ¥ú¤l
¤Á­±¼v¹³(SPECT)©M®ÖºÏ¦@®¶(MR)¬°¥D­nªº»²§U¼v
¹³̈t²Î¦Ó¥B¼s¬°Âå®v±Ä¥Î¡C¦b¶EÀø¤W¡ASPECT ©M MR
¦bÅã¹³¤W³£¦³̈ǟS§OÀu²§ªº¦a¤è¡CSPECT ̄ à́£̈ÑÃö
©ó»ó«|³¡¦ìªº¥\̄ à©Ê¶q¤Ǽú¶q̧ ê°T¡C¦ÓMR ¼v¹³«h
¦bªí²{»ó«|Àù̄f́ _µo¤§³n²ÕÂ´̄S©Ê¤Ẅ ã¦³̧û̈Î¤§
®ÄªG¡C±qSPECT ©M MR ¼v¹³¤¤°µ¼v¹³®Õ·Ç¡A¥i¥H±o
¨ì»ó«|³¡¦ì²ÕÂ©́Ê©M¥\̄ à©Êªº̧ê°T¡A¦]¦¹¹ï©óÁ{§É
¤Wªº¶EÂ_¬O«D±¦̀³¥Îªº¡C
   °ò©ó¤W­z­ì¦]¡A¥»¬ã̈s­pµe¥D­n¬O(a)¤À§OÂÇ¥Ñ
MR ¼v¹³»P³æ¥ú¤l¤Á­±¼v¹³¤§̄S©Ê¡Á £̈Ñ¤F»ó«|Àù́_
µo¤§̧~½F³¡¦ìªº»²§U¶EÂ_¤ü ã¡F(b)±Nµ²ºc©Ê¤§MRI
¼v¹³»P¥\̄ à©Ê¤§SPECT ¼v¹³§@®Õ·Ç¡A¥Î¥H¤ñ¹ï¦¹¤G
ºØ¼v¹³¹ï»ó«|Àù́_µo¤§°»́úµ²ªG¡C¦b¦¹®Õ·Ç¹Lµ{
¤¤¡A§Ú­Ì±N±Ä¥Î³sÄò¤Á¤ù¼v¹³¤W¤§¤Tºû̧ê°T¡A¥H§J
ªÄ ú¹³¤Á¤ù°¾®t©Ò³y¦¤̈§§xÂZ¡F(c) ±N®Õ·Ç«á¤§
MRI »P SPECT ¼v¹³§@fusion¡Á £̈ÑÂå®v§ó§¹µ½ªº
°»́ú¤ü ã¡D¬°¤F¹F¦¤̈W­z¥\̄ à¡A¥»­p¹º©Ò¶·¶i¦æ¤§
¤u§@¶µ¥Ø¬°:
1. MRI ¼v¹³¤¤¤§̧~½F°Ï°ì¤À³Î¡D¥Ñ©óÀYÆ`̈ ä¥L²Õ

Â¤́§¼v¹³¤zÂZ¡A̧ ~½F¤À³Î(¤×̈ä¬ONPC) ¤@ª½¬O
­È±o²¤̀J¬ã̈s¤§§Þ³N. ¥»­p¹º±Nµ²¦XT1 ¤ÎT2
¤§¦hÀWÃÐ¼v¹³, ¥H¤ÎÀYÆ¹̀ïºÙ¤§̄S©Ê, ¥H§Q©ó
¤À³Î¤§¶i¦æ¡D

2. SPECT ¼v¹³̧~½F°Ï°ì¤Î­«­nlandmark ¤§́M
§ä¡C¦b¦¹³¡¤À¡A§Ú­Ì±N¥H¥b¤H¤u¤è¦¡¡A§ä¥X
SPECT ¤¤¤§̧~½F¤Î³ȩ̀¢°Ï°ìµ¥¡A¥Î¬°«á§Ç®Õ
·Ç¡C

3. MRI ¤ÎSPECT ¸~½F¤§¤Tºû̧ê°T®Õ·Ç¡C¦b³o³¡¤À
§Ú­Ì¥ý¥Hinternal landmark §@®Õ·Ç¤§«á¡A¦A
»²¥Hexternal landmark¡A§@¥t¤@¦®̧Õ·Ç¡C̈ Ã
²Î­p¤Î¤ņ̃û¥Hinternal landmark »Pexternal
landmark §@®Õ·Ç¤§®t¶Z¡C

4. ´£̈ÑMRI ¤ÎSPECT ¼v¹³fusion µ²ªG¡AÅýÂå¥Í
¯à¥Ñfusion «á¤§¼v¹³¤¤¡A¦P®É±ö ìµ²ºc©Ê»P
¥\̄ à©Ȩ̂ê°T¡C

ÃöÁäµü¡G»ó«|Àù¡A³æ¥ú¤l¤Á­±¼v¹³(SPECT)¡A®ÖºÏ
¦@®¶¼v¹³ (MRI)¡A®Õ·Ç(Registration)¡A¤À³Î
(Segmentation)

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 people's life and
health concern, we propose to develop an NPC
assistant-diagnosis system, based on medical image
processing techniques.

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
can provide quantitative measure of nasopharyngeal
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 therefore is very useful for
clinical diagnoses.

   Based on the above reasons, this proposal is (a) to
provide doctors with assistance tools to detect  the
regions of NPC tumors; (b) to have the capability of
matching images from two modalities. Registration of
SPECT and MR plays an important role in this work.
During the registration process, the 3D information
obtained from continuous 2D slices are used to correct
the error by getting different slice planes orientation
between these two modalities; and (c) to form a
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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
distinguished 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.

2. 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).

3. 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.

4. 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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±§̀C·L¡Ä Ï±o»ó«|Àù¶EÂ_ªvÀø¤§¬ã̈sÄY­«ªº³Q©¿
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±N¹ï·Ç«áªºNPC ½ü¹øÅ|¦­̂ìCT ªºµ²ªG

   °£¦¹¤§¥~¡A±Nµ²ºc©Ê¤§MRI ¼v¹³»P¥\̄ à©Ê
¤§SPECT ¼v¹³§@®Õ·Ç¡A¥Î¥H¤ñ¹ï¦¹¤GºØ¼v¹³¹ï»ó
«|Àù́_µo¤§°»́úµ²ªG¡CµM«á±N®Õ·Ç«á¤§MRI »P
SPECT ¼v¹³§@fusion¡Á £̈ÑÂå®v§ó§¹µ½ªº°»́ú¤u
¨ã¡A¥Ø«e¤]¤w¦³ªì̈Bªºµ²ªG(½Ð°Ñ¾\¤U­¶¤§¹Ï)¡C
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Â_́ _µo̧ ~½F¤§°Ñ¦Ò¡C¦Ó̈äSPECT/MR ®Õ·Ç¤§¤ü ã¡A
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Âå¾Ç¤uµ{»â°ì¦bMR ¼v¹³³B²z§Þ³N¤§́£ª@¥ç±N§Ū q
¨}¦h¡C̈ Ã¥B¡AÂÇ¥Ñ¦¹­pµe¡A°Ñ»P¤§¬ã̈s¤H­û¡A§ó¥i
¦]¦¹Àò±o¦³ÃöMR ¼v¹³³B²z¼v¹³®Õ·Ç§Þ³N¤§°V½m¡A
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(a) MR ¼v¹³ (b) SPECT ¼v¹³

(c) ªì̈B¼v¹³®Õ·Ç¤§µ²ªG (d) ºë½T¼v¹³®Õ·Ç¤§µ²ªG

(e) °é¿ï¥X¼v¹³¤¤̧û©ú«Gªº°Ï°ì (f) ±N(e)¹Ï°Ï°ì½ü¹ø»P(a)¹Ï­«Å|

MR/SPECT ¼v¹³®Õ·Çµ²ªG
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