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¶ÂÚ›ÏË„Ë
H ·ÍÔÓÈÎ‹ Î·È Ë Ì·ÁÓËÙÈÎ‹ ÙÔÌÔÁÚ·Ê›· ·ÔÙÂÏÔ‡Ó ÙÔÓ ·ÎÚÔÁˆÓÈ·›Ô ÏÈıÔ ÛÙËÓ ·Ó¿‰ÂÈÍË Î·È ‰È·ÊÔÚÔ-
‰È¿ÁÓˆÛË ÙˆÓ fiÁÎˆÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘. øÛÙfiÛÔ ÔÈ ·Ú·¿Óˆ ÂÍÂÙ¿ÛÂÈ˜, ‰ÂÓ ·‡Ô˘Ó Ó· ·ÔÙÂÏÔ‡Ó ÌÈ·
·Ó·ÙÔÌÈÎ‹ ÙÔÌÔÁÚ·ÊÈÎ‹ ·ÂÈÎfiÓÈÛË. ∏ ÙÔÌÔÁÚ·ÊÈÎ‹ ·ÂÈÎfiÓÈÛË ÂÎÔÌ‹˜ ÌÔÓ‹ÚÔ˘˜ ÊˆÙÔÓ›Ô˘ -single-
photon emission tomography- (SPET) Î·È Ë ÙÔÌÔÁÚ·Ê›· ÂÎÔÌ‹˜ Ô˙ÈÙÚÔÓ›Ô˘ -positron emission
tomography- (PET) ‰›ÓÔ˘Ó ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÙË ÌÂÙ·‚ÔÏÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· ÙˆÓ fiÁÎˆÓ ·˘ÙÒÓ. °È· ÙËÓ
·ÂÈÎfiÓÈÛË ÙˆÓ ¯ˆÚÔÎ·Ù·ÎÙËÙÈÎÒÓ ÂÍÂÚÁ·ÛÈÒÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ‰È¿ÊÔÚ· Ú·‰ÈÔÊ¿Ú-
Ì·Î· ÂÈÛËÌ·ÛÌ¤Ó· ÌÂ Ú·‰ÈÂÓÂÚÁfi ÙÂ¯Ó‹ÙÈÔ-99m (99mTc) ‹ ı¿ÏÏÈÔ-201 (201Tl). ™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË
·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ¯ÚËÛÈÌfiÙËÙ· ÙË˜ ÂÍ¤Ù·ÛË˜ ÌÂ ÙËÓ Î¿ÌÂÚ·  SPET Î·È ÙÔ Ú·‰ÈÔÊ¿ÚÌ·ÎÔ Ì¤ıÔÍ˘ ÈÛÔ‚Ô˘-
Ù˘Ï ÈÛÔÓÈÙÚ›ÏÈÔ-methoxy isobutyl isonitrile (99mTc-sestamibi) ÁÈ· ÙË ‰È¿ÎÚÈÛË ÙË˜ ·ÎÙÈÓÔÓ¤ÎÚˆÛË˜ ·fi ÙËÓ
˘ÔÙÚÔ‹ ÙÔ˘ ÁÏÔÈÒÌ·ÙÔ˜, ÙËÓ ÚÔÂÁ¯ÂÈÚËÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙË˜ ÂÈı¤ÙÈÎfiÙËÙ·˜ ÙˆÓ ÁÏÔÈˆÌ¿ÙˆÓ Î·È ÌË-
ÓÈÁÁÈˆÌ¿ÙˆÓ, ÙË ‰È¿ÎÚÈÛË  ÙË˜ ÓÂÔÏ·ÛÌ·ÙÈÎ‹˜ ·fi ÙË ÌË ÓÂÔÏ·ÛÌ·ÙÈÎ‹˜ ·ÈÙÈÔÏÔÁ›·˜ ÂÓ‰ÔÂÁÎÂÊ·ÏÈÎ‹˜
·ÈÌÔÚÚ·Á›·˜, ÙËÓ ÂÎÙ›ÌËÛË ÙË˜ ·ÓÙ·fiÎÚÈÛË˜ ÙˆÓ ÁÏÔÈˆÌ¿ÙˆÓ ÛÙË ¯ËÌÂÈÔıÂÚ·Â›·, Î·ıÒ˜ Î·È ÙËÓ Èı·Ó‹
¯Ú‹ÛË ÙË˜ ÂÍ¤Ù·ÛË˜ ÁÈ· ÙËÓ ·ÍÈÔÏfiÁËÛË ¿ÏÏË˜ Ê‡ÛÂˆ˜ ÂÓ‰ÔÂÁÎÂÊ·ÏÈÎÒÓ  ÂÍÂÚÁ·ÛÈÒÓ.
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∂ÈÛ·ÁˆÁ‹ 

∏
·ÍÔÓÈÎ‹ (∞∆) Î·È Ë Ì·ÁÓËÙÈÎ‹ ÙÔÌÔÁÚ·Ê›· (ª∆) ·ÔÙÂÏÔ‡Ó ÙÔÓ ·ÎÚÔÁˆÓÈ·›Ô ÏÈıÔ
ÛÙËÓ ·Ó¿‰ÂÈÍË Î·È ‰È·ÊÔÚÔ‰È¿ÁÓˆÛË ÙˆÓ ÂÍÂÚÁ·ÛÈÒÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ ·ÏÏ¿ ‰ÂÓ ·‡-
Ô˘Ó Ó· ·ÔÙÂÏÔ‡Ó ÌÈ· ·Ó·ÙÔÌÈÎ‹ ·ÂÈÎfiÓÈÛË. ∏ ÙÔÌÔÁÚ·ÊÈÎ‹ ·ÂÈÎfiÓÈÛË ÂÎÔÌ‹˜

ÌÔÓ‹ÚÔ˘˜ ÊˆÙÔÓ›Ô˘ -single-photon emission tomography- (SPET) Î·È Ë ÙÔÌÔÁÚ·Ê›· ÂÎÔ-
Ì‹˜ Ô˙ÈÙÚÔÓ›Ô˘ -positron emission tomography- (PET) ‰Â›¯ÓÔ˘Ó ÙË ÌÂÙ·‚ÔÏÈÎ‹ ‰Ú·ÛÙËÚÈfi-
ÙËÙ· ·˘ÙÒÓ ÙˆÓ ÂÍÂÚÁ·ÛÈÒÓ. ∆Ô PET, ·Ú’ fiÏ· ·˘Ù¿, ‰ÂÓ Â›Ó·È ·ÎfiÌ· Ï‹Úˆ˜ ‰È·‰Â‰ÔÌ¤ÓÔ Î·È
Î¿ıÂ ÂÍ¤Ù·ÛË ¤¯ÂÈ ÌÂÁ¿ÏÔ ÎfiÛÙÔ˜. ∏ SPET ÛÈÓıËÚÔÁÚ¿ÊËÛË ·ÔÙÂÏÂ› ÌÈ· ÔÏ‡ Î·Ï‹ ÂÓ·Ï-
Ï·ÎÙÈÎ‹ Ï‡ÛË.

∏ ¯Ú‹ÛË ÙË˜ SPET ÛÈÓıËÚÔÁÚ¿ÊËÛË˜ ÛÂ ¯ˆÚÔÎ·Ù·ÎÙËÙÈÎ¤˜ ÂÍÂÚÁ·Û›Â˜ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘
Â›Ó·È Î·ıÈÂÚˆÌ¤ÓË. ∆Ô Ú·‰ÈÔ˚ÛfiÙÔÔ ı¿ÏÏÈÔ-201 (201Tl) Â›Ó·È ¤Ó· ·fi Ù· ÚÒÙ· Ú·‰ÈÔÊ¿Ú-
Ì·Î· Ô˘ ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ÛÂ ÌÂÏ¤ÙÂ˜ fiÁÎˆÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘.  øÛÙfiÛÔ, ÙÔ 201Tl  ‰ÂÓ Â›Ó·È
ÙÔ È‰·ÓÈÎfi Ú·‰ÈÔÊ¿ÚÌ·ÎÔ, ·ÊÔ‡ ÂÎ¤ÌÂÈ ¯·ÌËÏ‹˜ ÂÓ¤ÚÁÂÈ·˜ Á-·ÎÙÈÓÔ‚ÔÏ›·, ¤¯ÂÈ ÊÙˆ¯‹ ÚÔ‹
ÊˆÙÔÓ›ˆÓ Î·È ÂÔÌ¤Óˆ˜ ¯·ÌËÏfiÙÂÚË ÔÈfiÙËÙ· ÂÈÎfiÓˆÓ, ÂÓÒ Ô ·ÛıÂÓ‹˜ ‰¤¯ÂÙ·È ˘„ËÏfiÙÂÚË ‰fi-
ÛË ·ÎÙÈÓÔ‚ÔÏ›·˜ ÛÂ Û‡ÁÎÚÈÛË ÌÂ Ù· Ú·‰ÈÔÊ¿ÚÌ·Î· Ô˘ ¤¯Ô˘Ó ˆ˜ È¯ÓËı¤ÙË ÙÔ ÙÂ¯Ó‹ÙÈÔ-99m
(99mTc) [1]. ∞fi Ù· ÙÂÏÂ˘Ù·›· ·˘Ù¿, ÙÔ ÌÂıÔÍ˘ ÈÛÔ‚Ô˘Ù˘Ï ÈÛÔÓÈÙÚ›ÏÈÔ - methoxy isobutyl
isonitrite (99mTc-sestamibi) ¤¯ÂÈ ¯ÚËÛÈÌÔÔÈËıÂ› Â˘Ú‡Âˆ˜ ÛÙËÓ ·ÂÈÎfiÓÈÛË ÂÓ‰ÔÂÁÎÂÊ·ÏÈÎÒÓ
ÂÍÂÚÁ·ÛÈÒÓ ÌÂ ıÂÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù· [2-5].

To 99mTc -ÙÂÙÚÔÊˆÛÌ›ÓË- tetrofosmin (99mTc-TF) Â›Ó·È ¤Ó· ¿ÏÏÔ ÔÁÎfiÊÈÏÔ Ú·‰ÈÔÊ¿ÚÌ·-
ÎÔ, Ô˘ ¯ÚËÛÈÌÔÔÈÂ›Ù·È Û·Ó ˘ÔÎ·Ù¿ÛÙ·ÙÔ ÙÔ˘ 201Tl ÛÙËÓ ·ÂÈÎfiÓÈÛË ÙË˜ ·ÈÌ¿ÙˆÛË˜ ÙÔ˘
Ì˘ÔÎ·Ú‰›Ô˘. ∆ÂÏÂ˘Ù·›· ‚Ú‹ÎÂ ÂÊ·ÚÌÔÁ‹ Î·È ÛÙËÓ ÔÁÎÔÏÔÁ›· Î·ıÒ˜ ÌÔÚÂ› Ó· ·ÂÈÎÔÓ›ÛÂÈ Â-
ÚÈÙÒÛÂÈ˜ Î·ÚÎ›ÓÔ˘ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó·, ÙˆÓ ·Ú·ı˘ÚÂÔÂÈ‰ÒÓ ÛˆÌ·Ù›ˆÓ, ÙÔ˘ Ì·ÛÙÔ‡ Î·È ÙÔ˘
ÓÂ‡ÌÔÓ· [6, 7]. øÛÙfiÛÔ, ÁÈ· ÙË ¯ÚËÛÈÌfiÙËÙ· ÙË˜ 99mTc-TF ÛÂ fiÁÎÔ˘˜ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ ÔÏ‡
Ï›Á· Â›Ó·È ÁÓˆÛÙ¿ [1, 8]. 

™ÙÔÓ ÂÁÎ¤Ê·ÏÔ Ë ÚfiÛÏË„Ë ÙË˜ 99mTc-TF Ê·›ÓÂÙ·È Ó· ÂÍ·ÚÙ¿Ù·È ·fi ÙË ‰È¿Û·ÛË ÙÔ˘ ·ÈÌ·-
ÙÔÂÁÎÂÊ·ÏÈÎÔ‡ ÊÚ·ÁÌÔ‡ Î·È ·fi ÙË ÌÂÙ·‚ÔÏÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· ÙˆÓ Î˘ÙÙ¿ÚˆÓ ÙÔ˘ fiÁÎÔ˘. ™˘ÁÎÂ-
ÎÚÈÌ¤Ó·, Ë 99mTc-TF Û˘ÁÎÂÓÙÚÒÓÂÙ·È ÂÓ‰ÔÎ˘ÙÙ¿ÚÈ· Î·È ¤Ó· Ì¤ÚÔ˜ ÙË˜ ·Ú·Ì¤ÓÂÈ ÛÙ· ÌÈÙÔ¯fiÓ‰ÚÈ·,
Û·Ó ·ÔÙ¤ÏÂÛÌ· ÂÓÂÚÁËÙÈÎ‹˜ ‰È¿¯˘ÛË˜ Î·È ·ÚÓËÙÈÎÒÓ ‰È·ÌÂÌ‚Ú·ÓÈÎÒÓ ‰˘Ó·ÌÈÎÒÓ [8]. ∂›Ó·È ÁÓˆ-
ÛÙfi fiÙÈ ÔÈ Î·ÎÔ‹ıÂÈ˜ fiÁÎÔÈ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ·˘ÍËÌ¤ÓË ÌÈÙÔ¯ÔÓ‰ÚÈ·Î‹  ÏÂÈÙÔ˘ÚÁ›·, ÂÔÌ¤Óˆ˜ ·Ó·-
Ì¤ÓÂÙ·È ·˘ÍËÌ¤ÓË ÚfiÛÏË„Ë ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ·Ó¿ÏÔÁ· ÌÂ ÙÔ ·˘ÍËÌ¤ÓÔ ‰˘Ó·ÌÈÎfi ÙˆÓ fiÁÎˆÓ.
™ÙÔ Ê˘ÛÈÔÏÔÁÈÎfi ÂÁÎÂÊ·ÏÈÎfi ·Ú¤Á¯˘Ì· Ë 99mTc-TF Û˘ÁÎÂÓÙÚÒÓÂÙ·È ÛÙÔ ̄ ÔÚÈÔÂÈ‰¤˜ Ï¤ÁÌ·, ÙÔ
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ÎÚ·Ó›Ô Î·È ÙËÓ ˘fiÊ˘ÛË, ¯ˆÚ›˜ Ó· ÌÔÚÂ› Ó· ‰È¤ÏıÂÈ ÙÔÓ ·Î¤Ú·ÈÔ
·ÈÌ·ÙÔÂÁÎÂÊ·ÏÈÎfi ÊÚ·ÁÌfi [∂ÈÎ. 1]  [1]. ∏ 99mTc-TF Ê·›ÓÂÙ·È Ó·
ÂËÚÂ¿˙ÂÙ·È ÏÈÁfiÙÂÚÔ ·fi ÙËÓ ‡·ÚÍË ÙÔ˘ ÌË¯·ÓÈÛÌÔ‡  ·Ô‚ÔÏ‹˜
Î·È ÚfiÛÏË„Ë˜ ¯ËÌÂÈÔıÂÚ·Â˘ÙÈÎÒÓ Ô˘ÛÈÒÓ, Ô˘ ‰È·ı¤ÙÔ˘Ó ÔÚÈ-
ÛÌ¤Ó· Î·ÚÎÈÓÈÎ¿ Î‡ÙÙ·Ú·, Ì¤Ûˆ ÙË˜  p-ÁÏ˘ÎÔÚˆÙÂ›ÓË˜ [9]. ∏
ÚˆÙÂ˝ÓË ·˘Ù‹ ‚Ú›ÛÎÂÙ·È ·˘ÍËÌ¤ÓË ÛÂ ̆ ÂÚ¤ÎÊÚ·ÛË ÙÔ˘ ÁÔÓÈ‰›Ô˘
MDR-1 (multidrug resistance gene-1) [10]. ªÂ ÙÔ ÌË¯·ÓÈÛÌfi ·˘-
Ùfi ÙÔ Î‡ÙÙ·ÚÔ ·ÔÌ·ÎÚ‡ÓÂÈ ÙÔÍÈÎ¤˜ Ô˘Û›Â˜ Î·ıÒ˜ Î·È ¯ËÌÂÈÔıÂ-
Ú·Â˘ÙÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜. ∆Ô 99mTc-sestamibi ·Ô‚¿ÏÏÂÙ·È ÌÂ ÙÔÓ
›‰ÈÔ ÌË¯·ÓÈÛÌfi ÛÂ ÌÂÁ·Ï‡ÙÂÚÔ ‚·ıÌfi ·fi ·˘ÙfiÓ ÙË˜ 99mTc-TF
[9]. ¶ÚfiÛÊ·ÙÂ˜ ÌÂÏ¤ÙÂ˜ ÛÂ Î˘ÙÙ·ÚÈÎ¤˜ ÛÂÈÚ¤˜ ÁÏÔÈˆÌ¿ÙˆÓ ·Ó·-
‰ÂÈÎÓ‡Ô˘Ó ÙËÓ 99mTc-TF ̂ ˜ ‰˘ÓËÙÈÎÒ˜ ·ÓÒÙÂÚË ¤Ó·ÓÙÈ ÙË˜ 99mTc-
sestamibi, ÛÙËÓ ·ÂÈÎfiÓÈÛË ·˘ÙÒÓ ÙˆÓ fiÁÎˆÓ [9, 11].

H ‰È¿ÁÓˆÛË ÙË˜ ·ÎÙÈÓÔÓ¤ÎÚˆÛË˜
‹ ÙË˜ ˘ÔÙÚÔ‹˜
™Â ÎÏÈÓÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Ô˘ Ú·ÁÌ·ÙÔÔÈ‹Û·ÌÂ, Ë SPET ÂÁÎÂÊ¿-
ÏÔ˘  ÌÂ ÙË ¯Ú‹ÛË ÙË˜ 99mTc-TF ÚÔÛ¤ÊÂÚÂ ÂÍ·ÈÚÂÙÈÎ¿ ÔÏ‡ÙÈ-
ÌÂ˜ ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÛËÌ·ÓÙÈÎ¿ ÎÏÈÓÈÎ¿ ÚÔ‚Ï‹Ì·Ù·.  ¶ÈÔ Û˘-
ÁÎÂÎÚÈÌ¤Ó·, fiˆ˜ Â›Ó·È ÁÓˆÛÙfi Ë ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ÁÏÔÈˆÌ¿ÙˆÓ
ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ ÂÚÈÏ·Ì‚¿ÓÂÈ ÙËÓ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ÂÍ·›ÚÂÛË, fiÔ˘
·˘Ù‹ Â›Ó·È ‰˘Ó·Ù‹, Û˘ÓÔ‰Â˘fiÌÂÓË ·fi ¯ËÌÂÈÔıÂÚ·Â›· Î·È ·ÎÙÈ-
ÓÔ‚fiÏËÛË. ª›· ·fi ÙÈ˜ ÂÈÏÔÎ¤˜ ÙË˜ ·ÎÙÈÓÔ‚fiÏËÛË˜ Â›Ó·È Ë
Ó¤ÎÚˆÛË ‹ ·ÎÙÈÓÔÓ¤ÎÚˆÛË ÛÂ ÔÛÔÛÙfi 5%-24% ÙˆÓ ·ÎÙÈÓÔ-
‚ÔÏÔ‡ÌÂÓˆÓ ·ÛıÂÓÒÓ. ∏ ·ÎÙÈÓÔÓ¤ÎÚˆÛË ·˘Ù‹ ÛÂ ÔÛÔÛÙfi Ô˘
ÊÙ¿ÓÂÈ ¤ˆ˜ Î·È 50% ‰Ú¿ ¯ˆÚÔÎ·Ù·ÎÙËÙÈÎ¿ Î·È ÌÈÌÂ›Ù·È ÙËÓ ÎÏÈ-
ÓÈÎ‹ Î·È ·ÂÈÎÔÓÈÛÙÈÎ‹ ÂÈÎfiÓ· ÙË˜ ˘ÔÙÚÔ‹˜ ÙÔ˘ ÚˆÙÔ·ıÔ‡˜
fiÁÎÔ˘ [2]. ∏ ‰È·ÊÔÚÈÎ‹ ‰È¿ÁÓˆÛË ÙË˜ ·ÎÙÈÓÔÓ¤ÎÚˆÛË˜ ·fi ÙËÓ
˘ÔÙÚÔ‹ ÂÓfi˜ ÁÏÔÈÒÌ·ÙÔ˜ Â›Ó·È ÂÍ·ÈÚÂÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹, ‰ÈfiÙÈ ÔÈ
‰‡Ô ·˘Ù¤˜ ÔÓÙfiÙËÙÂ˜ ¤¯Ô˘Ó ‰È·ÊÔÚÂÙÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË Î·È Úfi-
ÁÓˆÛË.  √È ∞∆ Î·È ª∆ ÛÙËÓ ÂÚ›ÙˆÛË ·˘Ù‹ ‰ÂÓ ÌÔÚÔ‡Ó Ó·
ÚÔÛÊ¤ÚÔ˘Ó ÔÏÏ¿, ·ÊÔ‡ ÙfiÛÔ Ë ˘ÔÙÚÔ‹, fiÛÔ Î·È Ë ·ÎÙÈÓÔ-
Ó¤ÎÚˆÛË ¤¯Ô˘Ó Ù· ›‰È· ·ÂÈÎÔÓÈÛÙÈÎ¿ Â˘Ú‹Ì·Ù·. ∏ Î¿ÌÂÚ· PET
ÌÂ ÙË ¯Ú‹ÛË ÙË˜ ÊıfiÚÈÔ-18 ÊıfiÚÈÔ ‰ÂÔÍ˘ ÁÏ˘Îfi˙Ë˜ -fluoro -18
fluoro 2 deoxy d-glucose- (18F-FDG), ÂÓÒ ·Ú¯ÈÎ¿ Â›¯Â ‰ÒÛÂÈ ıÂ-
ÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù·, ÙÂÏÂ˘Ù·›Â˜ ÌÂÏ¤ÙÂ˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ·ÔÁÔË-
ÙÂ˘ÙÈÎ‹ Â˘·ÈÛıËÛ›· [12, 13]. °È· ÙÔ ÏfiÁÔ ·˘Ùfi Â›Ó·È ˘fi ÌÂÏ¤-
ÙË ¿ÏÏ· Ú·‰ÈÔÊ¿ÚÌ·Î·, fiˆ˜ Ë ÂÈÛËÌ·ÛÌ¤ÓË ÌÂ ¿ÓıÚ·Î·-11
ÌÂıÂÈÔÓ›ÓË -carbon-11 methionine, (11C-methionine)  Î·È Ë
ÂÈÛËÌ·ÛÌ¤ÓË ÌÂ ¿˙ˆÙÔ-13 ·ÌÌˆÓ›· nitrogen-13 ammonia,
(13N-ammonia) [14]. √È Dowling Î·È Û˘Ó (2001) ·Ó¤ÊÂÚ·Ó fiÙÈ
ÌÂ ÙË ¯Ú‹ÛË ÙË˜ Ê·ÛÌ·ÙÔÛÎÔ›·˜ Ì·ÁÓËÙÈÎÔ‡ Û˘ÓÙÔÓÈÛÌÔ‡
¤ÁÈÓÂ ‰˘Ó·Ù‹ Ë ‰È¿ÎÚÈÛË ÙË˜ ˘ÔÙÚÔ‹˜, ˆÛÙfiÛÔ ÂÚÈÛÛfiÙÂÚÂ˜
ÌÂÏ¤ÙÂ˜ Â›Ó·È Â’ ·˘ÙÔ‡ ·Ó·ÁÎ·›Â˜ [15]. £ÂˆÚËÙÈÎ¿ Ë ·ÎÙÈÓÔÓ¤-
ÎÚˆÛË ‰ÂÓ ·ÚÔ˘ÛÈ¿˙ÂÈ ÙË ÌÂÙ·‚ÔÏÈÎ‹ ‰Ú·ÛÙËÚÈfiÙËÙ· ÂÓfi˜
fiÁÎÔ˘ ÂÔÌ¤Óˆ˜ ‰ÂÓ ·Ó·Ì¤ÓÂÙ·È Ó· ¤¯ÂÈ ˘„ËÏ‹ Û˘ÁÎ¤ÓÙÚˆÛË
ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘. ™ÙËÚÈ˙fiÌÂÓÔÈ ÛÂ ·˘Ùfi, ÛÂ ÌÂÏ¤ÙË Ì·˜ ÛÂ
·ÛıÂÓÂ›˜ ÌÂ ˘Ô„›· ˘ÔÙÚÔ‹˜ ÁÏÔÈÒÌ·ÙÔ˜, ·Ú·ÙËÚ‹Û·ÌÂ fiÙÈ
Ë 99mTc-TF  Î·Ù¤ÛÙË ‰˘Ó·Ùfi Ó· ‰È·ÊÔÚÔ‰È·ÁÓÒÛÂÈ ÛÂ 11 Â-
ÚÈÙÒÛÂÈ˜ ÙËÓ ·ÎÙÈÓÔÓ¤ÎÚˆÛË ·fi ÙËÓ ˘ÔÙÚÔ‹ [16, 17]. 

∏ ÚÔÂÁ¯ÂÈÚËÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ÁÏÔÈˆÌ¿-
ÙˆÓ Î·È ÙˆÓ ÌËÓÈÁÁÈˆÌ¿ÙˆÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘
ŒÓ· ¿ÏÏÔ ÛËÌ·ÓÙÈÎfi ÎÏÈÓÈÎfi Úfi‚ÏËÌ· ·ÔÙÂÏÂ› Ë ÚÔÂÁ¯ÂÈ-
ÚËÙÈÎ‹ ·ÍÈÔÏfiÁËÛË ÙˆÓ ÓÂÔÏ·ÛÈÒÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘. ¶ÈÔ Û˘-

ÁÎÂÎÚÈÌ¤Ó·, ÌÈ· ÔÛÔÙÈÎ‹ ·Ó¿Ï˘ÛË ÙÔ˘ ‰Â›ÎÙË Î˘ÙÙ·ÚÈÎÔ‡ ÔÏ-
Ï·Ï·ÛÈ·ÛÌÔ‡ ÙˆÓ ÁÏÔÈˆÌ¿ÙˆÓ Î·È ÙˆÓ ÌËÓÈÁÁÈˆÌ¿ÙˆÓ ‰›ÓÂÈ
ÛÙÔÈ¯Â›· ÁÈ· ÙË Û˘ÌÂÚÈÊÔÚ¿, Î·ıÒ˜ Î·È ÁÈ· ÙËÓ ÚfiÁÓˆÛË
ÙˆÓ ·ÛıÂÓÒÓ. Ÿˆ˜ Â›Ó·È ÁÓˆÛÙfi, fiÁÎÔÈ ÌÂ ˘„ËÏfi ‰Â›ÎÙË ÔÏ-
Ï·Ï·ÛÈ·ÛÌÔ‡ Â›Ó·È ÈÔ Èı·Ófi Ó· ˘ÔÙÚÔÈ¿ÛÔ˘Ó Î·È ÚÔÔÈˆ-
Ó›˙Ô˘Ó ÌÈÎÚfiÙÂÚË ÂÈ‚›ˆÛË [18]. ∆· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· Ô ‰Â›-
ÎÙË˜ Î˘ÙÙ·ÚÈÎÔ‡ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ Î·ıÔÚ›˙ÂÙ·È ÌÂ ·ÓÔÛÔ˚-
ÛÙÔ¯ËÌÈÎ¤˜ ÌÂıfi‰Ô˘˜, ÌÂ ¯Ú‹ÛË Î˘Ú›ˆ˜ ÙÔ˘ ÌÔÓÔÎÏˆÓÈÎÔ‡
·ÓÙÈÛÒÌ·ÙÔ˜ MIB-1, Ô˘ ÛÙÚ¤ÊÂÙ·È Î·Ù¿ ÙÔ˘ ˘ÚËÓÈÎÔ‡ ·ÓÙÈ-
ÁfiÓÔ˘ Ki-67. ∆Ô ·ÓÙÈÁfiÓÔ ·˘Ùfi ‚Ú›ÛÎÂÙ·È ÛÂ fiÏÂ˜ ÙÈ˜ Ê¿ÛÂÈ˜
ÙÔ˘ Î˘ÙÙ·ÚÈÎÔ‡ Î‡ÎÏÔ˘, ÏËÓ ÙË˜ Ê¿ÛË˜ G0 [19]. ™˘ÌÏËÚˆ-
Ì·ÙÈÎ¿ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È Î·È ¿ÏÏÂ˜ ·ÓÔÛÔ˚ÛÙÔ¯ËÌÈÎ¤˜ Ì¤ıÔ‰ÔÈ
fiˆ˜ Â›ÛË˜ Î·È Ë Î˘ÙÙ·ÚÔÌÂÙÚ›· ÚÔ‹˜ [20]. Œ¯ÂÈ ·Ó·ÊÂÚıÂ›
Û˘Û¯ÂÙÈÛÌfi˜ ÌÂÙ·Í‡ ÙË˜ ÚfiÛÏË„Ë˜ ÙÔ˘ 201Tl Î·È ÙÔ˘ ‰Â›ÎÙË
Î˘ÙÙ·ÚÈÎÔ‡ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ BUdR [21]. øÛÙfiÛÔ, Ô ‰Â›ÎÙË˜
MIB-1 ıÂˆÚÂ›Ù·È ÔÏ‡ ÈÔ ·ÍÈfiÈÛÙÔ˜, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Ô ‰Â›ÎÙË˜
BUdR ‰Â›¯ÓÂÈ ÌfiÓÔ Ù· Î‡ÙÙ·Ú· ÛÂ Ê¿ÛË S ÙÔ˘ Î˘ÙÙ·ÚÈÎÔ‡ Î‡-
ÎÏÔ˘. ∂ÈÏ¤ÔÓ Ë ¯Ú‹ÛË ÙÔ˘ 201Tl ˆ˜ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ¤¯ÂÈ Â-
ÚÈÔÚÈÛıÂ›, ·ÊÂÓfi˜ ‰ÈfiÙÈ Ë ÔÈfiÙËÙ· ÙˆÓ ÂÈÎfiÓˆÓ Ô˘ ·Ú¿ÁÂÈ Â›-
Ó·È Î·ÙÒÙÂÚË ¤Ó·ÓÙÈ ÂÎÂ›ÓˆÓ Ô˘ Ï·Ì‚¿ÓÔÓÙ·È ÌÂ ÙË ¯Ú‹ÛË ÙÔ˘
99mTc, ·ÊÂÙ¤ÚÔ˘ ‰ÈfiÙÈ Ô ·ÛıÂÓ‹˜ ‰¤¯ÂÙ·È ÌÂÁ·Ï‡ÙÂÚË ‰fiÛË
·ÎÙÈÓÔ‚ÔÏ›·˜ [1, 19]. ÕÏÏÔÈ Û˘ÁÁÚ·ÊÂ›˜ ÚfiÛÊ·Ù· ÛÂ ÌÈÎÚ‹
ÛÂÈÚ¿ ·ÛıÂÓÒÓ ¤‰ÂÈÍ·Ó fiÙÈ ˘¿Ú¯ÂÈ Û˘Û¯¤ÙÈÛË ÙË˜ ÚfiÛÏË„Ë˜
ÙÔ˘ 99mTc-sestamibi ÌÂ ÙÔ ‚·ıÌfi Î˘ÙÙ·ÚÈÎÔ‡ ÔÏÏ·Ï·ÛÈ·-
ÛÌÔ‡ ÙÔ˘ fiÁÎÔ˘ [22]. Œ¯Ô˘Ó Á›ÓÂÈ ÚÔÛ¿ıÂÈÂ˜ Ó· ¯ÚËÛÈÌÔ-
ÔÈËıÂ› ÙÔ 18F-FDG PET ÁÈ· ÙÔÓ Î·ıÔÚÈÛÌfi ÙË˜ Î·ÎÔ‹ıÂÈ·˜
ÙˆÓ fiÁÎˆÓ, Î·ıÒ˜ Î·È ÙÔ˘ ıÂÚ·Â˘ÙÈÎÔ‡ ·ÔÙÂÏ¤ÛÌ·ÙÔ˜, ·ÏÏ¿
ÔÈ ÂÈÎfiÓÂ˜ Ô˘ ÂÏ‹ÊıËÛ·Ó ‰ÂÓ ¤‰ÂÈÍ·Ó Ó· Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙÔ
‰Â›ÎÙË ÙÔ˘ Î˘ÙÙ·ÚÈÎÔ‡ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ [23]. ∆ÂÏÂ˘Ù·›·, ˘Ô-
Û¯fiÌÂÓË Ê·›ÓÂÙ·È Ë ¯Ú‹ÛË ÙË˜ 18F-fluoro lothymidine-ÏÔı˘-
ÌÈ‰›ÓË˜ (18F-FLT) ÌÂ ÙËÓ Î¿ÌÂÚ· PET [24].

∞ÓÙ›ÛÙÔÈ¯· ÛÂ ÌËÓÈÁÁÈÒÌ·Ù·, ÌÂÏ¤ÙÂ˜ ·Ó·Ê¤ÚÔ˘Ó fiÙÈ Ô Î·-
ıÔÚÈÛÌfi˜ ÙÔ˘ MIB-1 Â›Ó·È Â˘·›ÛıËÙÔ˜ Î·È ·ÍÈfiÈÛÙÔ˜ ‰Â›ÎÙË˜
ÙË˜ ÂÈıÂÙÈÎfiÙËÙ¿˜ ÙÔ˘˜ [25]. √È ÌÂÏ¤ÙÂ˜ ·˘Ù¤˜ ·Ó·Ê¤ÚÔ˘Ó fiÙÈ
˘¿Ú¯ÂÈ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙÔ˘ ˘„ËÏÔ‡ MIB-1 Î·È ÙÔ˘ Û˘ÓÙÔ-
ÌfiÙÂÚÔ˘ ¯ÚfiÓÔ˘ ‰ÈÏ·ÛÈ·ÛÌÔ‡ ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙÔ˘ fiÁÎÔ˘ [26],
fiˆ˜ Î·È ˆ˜ fiÙ·Ó ÙÔ MIB-1 ‹Ù·Ó ¿Óˆ ·fi 3%, Ô ¯ÚfiÓÔ˜ ‰È-
Ï·ÛÈ·ÛÌÔ‡ ÙÔ˘ fiÁÎÔ˘ ‹Ù·Ó Î¿Ùˆ ·fi ‰‡Ô ¤ÙË [27]. 

™Â ÌÂÏ¤ÙË Ì·˜ ÌÂ ÙË ¯Ú‹ÛË ÙË˜ 99mTc-TF ‚Ú¤ıËÎÂ ÛÙ·ÙÈ-
ÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË ÌÂÙ·Í‡ ÙÔ˘ ‚·ıÌÔ‡ ÚfiÛÏË„Ë˜
ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ Î·È ÙÔ˘ MIB-1/Ki-67 ÙfiÛÔ ÙˆÓ ÁÏÔÈˆÌ¿-
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∂ÈÎfiÓ· 1. º˘ÛÈÔÏÔÁÈÎ‹ ÚfiÛÏË„Ë ÙË˜ 99mTc-tetrofosmin ·Ú·ÙËÚÂ›Ù·È
ÛÙÔ ÎÚ·Ó›Ô, ÙËÓ ˘fiÊ˘ÛË Î·È ÙÔ ¯ÔÚÈÔÂÈ‰¤˜ Ï¤ÁÌ·.
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ÙˆÓ, fiÛÔ Î·È ÙˆÓ ÌËÓÈÁÁÈˆÌ¿ÙˆÓ [28-31].  ∞ÎfiÌ· ¤ÁÈÓÂ ÚÔÛ-
‰ÈÔÚÈÛÌfi˜ ÙË˜ ÂÈıÂÙÈÎfiÙËÙ·˜ ÙˆÓ fiÁÎˆÓ ÛÂ 10 Î·È ÌÂ Î˘ÙÙ·-
ÚÔÌÂÙÚ›· ÚÔ‹˜, fiÔ˘ Î·È ¿ÏÈ ˘‹ÚÍÂ ÛÙ·ÙÈÛÙÈÎ¿ ÛËÌ·ÓÙÈÎ‹
Û¯¤ÛË ÙË˜ ÚfiÛÏË„Ë˜ ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ Î·È ÙÔ˘ ÔÛÔÛÙÔ‡
ÙË˜ S Ê¿ÛË˜ ÙˆÓ Î·ÚÎÈÓÈÎÒÓ Î˘ÙÙ¿ÚˆÓ fiˆ˜ Î·È ÙË˜ ‡·ÚÍË˜ ‹
fi¯È ·ÓÂ˘ÏÔÂÈ‰›·˜ [ÌË ‰ËÌÔÛÈÂ˘Ì¤Ó· ÛÙÔÈ¯Â›·]. 

∏ ÂÓ‰ÔÂÁÎÂÊ·ÏÈÎ‹ ·ÈÌÔÚÚ·Á›·
ŒÓ· ¿ÏÏÔ Û˘¯Ófi ÎÏÈÓÈÎfi Úfi‚ÏËÌ· Â›Ó·È Ë ‰È¿ÎÚÈÛË ÙË˜ ÂÓ‰Ô-
ÂÁÎÂÊ·ÏÈÎ‹˜ ·ÈÌÔÚÚ·Á›·˜ ÓÂÔÏ·ÛÌ·ÙÈÎ‹˜ ·fi ÙËÓ ÌË ÓÂÔ-
Ï·ÛÌ·ÙÈÎ‹˜ ÚÔ¤ÏÂ˘ÛË˜. ∞˘Ùfi Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎfi ÁÈ· ÙËÓ
ÂÚ·ÈÙ¤Úˆ ·ÓÙÈÌÂÙÒÈÛË ÙÔ˘ ·ÛıÂÓ‹. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ ÔÛÔ-
ÛÙfi 7% ÙˆÓ ÂÓ‰ÔÂÁÎÂÊ·ÏÈÎÒÓ ·ÈÌÔÚÚ·ÁÈÒÓ ÔÊÂ›ÏÔÓÙ·È ÛÂ
˘ÔÎÂ›ÌÂÓÔ fiÁÎÔ, ÂÓÒ 10% ÙˆÓ fiÁÎˆÓ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ ÂÎ‰Ë-
ÏÒÓÔÓÙ·È ÌÂ ·ÈÌÔÚÚ·Á›· [4]. ∫·È ÛÂ ·˘Ù‹Ó ÙËÓ ÂÚ›ÙˆÛË Ë ∞∆
Î·È Ë ª∆ ÌÔÚÂ› Ó· ÌËÓ ·Ó·‰Â›ÍÔ˘Ó ÂÁÎ·›Úˆ˜ ÙËÓ ·ÈÙ›· ÙË˜ ·È-
ÌÔÚÚ·Á›·˜ [4, 32]. ™Â ÓÂÔÏ·ÛÌ·ÙÈÎ‹˜ ·ÈÙÈÔÏÔÁ›·˜ ·ÈÌÔÚÚ·-
Á›· ˘¿Ú¯ÂÈ Û˘¯Ó¿ Î·ı˘ÛÙ¤ÚËÛË ÛÙËÓ ÂÍ¤ÏÈÍË ÙÔ˘ ·ÈÌ·ÙÒÌ·-
ÙÔ˜ ÛÂ ·ÓÙ›ıÂÛË ÌÂ ÙËÓ ·ÈÌÔÚÚ·Á›· ÌË ÓÂÔÏ·ÛÌ·ÙÈÎ‹˜ ÚÔ¤-
ÏÂ˘ÛË˜. ™ÙËÚÈ˙fiÌÂÓÔÈ ÛÙËÓ ˘fiıÂÛË fiÙÈ ÌÈ· ¯ˆÚÔÎ·Ù·ÎÙËÙÈÎ‹
‚Ï¿‚Ë ÏfiÁˆ ·˘ÍËÌ¤ÓË˜ ÌÂÙ·‚ÔÏÈÎ‹˜ ‰Ú·ÛÙËÚÈfiÙËÙ·˜ ı· ·-
ÚÔ˘Û›·˙Â ·˘ÍËÌ¤ÓË ÚfiÛÏË„Ë ÙÔ˘ 99mTc-TF, ÛÂ ÌÂÏ¤ÙË Ì·˜
Â› 12 ·ÛıÂÓÒÓ, Ë  SPET ÌÂ 99mTc-TF ·Ó¤‰ÂÈÍÂ ÙËÓ ·ÚÔ˘Û›·
fiÁÎÔ˘ ÛÂ ·ÈÌÔÚÚ·Á›· ÛÂ 1 ÂÚ›ÙˆÛË, ÂÓÒ ·¤ÎÏÂÈÛÂ ÙËÓ
‡·ÚÍË ÙÔ˘ fiÁÎÔ˘ ÛÙÈ˜ ˘fiÏÔÈÂ˜ 11 ÂÚÈÙÒÛÂÈ˜ [∂ÈÎ. 2] [33].

∏ ·ÓÙ·fiÎÚÈÛË ÛÙË ıÂÚ·Â˘ÙÈÎ‹ ·ÁˆÁ‹ ÛÂ
fiÁÎÔ˘˜ ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘ ÁÂÓÈÎfiÙÂÚ·
ª›· ¿ÏÏË ÛËÌ·ÓÙÈÎ‹ ÚÔÛÊÔÚ¿ ÙË˜ SPET ÛÈÓıËÚÔÁÚ¿ÊË-
ÛË˜ ·ÊÔÚ¿ ÙË ‰˘Ó·ÙfiÙËÙ¿ ÙË˜ Ó· ·ÂÈÎÔÓ›ÛÂÈ ÙËÓ ·ÓÙ·fiÎÚÈÛË
‹ fi¯È  ÛÙËÓ ¯ËÌÂÈÔıÂÚ·Â›· ÙˆÓ fiÁÎˆÓ, Î¿ÙÈ Ô˘ ·‰˘Ó·ÙÂ› Ó·
Î¿ÓÂÈ ÙfiÛÔ Ë ∞∆ fiÛÔ Î·È Ë ª∆. ∞˘Ùfi Â›Ó·È ÔÏ‡ ÛËÌ·ÓÙÈÎfi Ó·
‰È·ÈÛÙˆıÂ› Î·ıÒ˜ ÔÏÏ¿, Î˘Ú›ˆ˜ ˘„ËÏ‹˜ Î·ÎÔ‹ıÂÈ·˜ ÁÏÔÈÒ-
Ì·Ù·, ·Ê·ÈÚÔ‡ÓÙ·È ÌÂÚÈÎÒ˜ Î·È ˘ÔÙÚÔÈ¿˙Ô˘Ó Î·È ÏfiÁˆ ÙˆÓ
ÔÏÏ·ÏÒÓ ·ÚÂÓÂÚÁÂÈÒÓ ÙˆÓ ¯ËÌÂÈÔıÂÚ·Â˘ÙÈÎÒÓ Û¯ËÌ¿ÙˆÓ
[34]. ™Â ÌÂÏ¤ÙË Ì·˜, ÛÂ Û‡ÓÔÏÔ 8 ·ÛıÂÓÒÓ ÌÂ ÁÏÔÈÒÌ·Ù· ÙÔ˘
ÂÁÎÂÊ¿ÏÔ˘, ÙÔ SPET ÌÂ 99mTc-TF  ·Ó¤‰ÂÈÍÂ ÈÎ·ÓÔÔÈËÙÈÎ¿ ÙËÓ
·ÓÙ·fiÎÚÈÛË ÛÙË ¯ËÌÂÈÔıÂÚ·Â›· ÙˆÓ fiÁÎˆÓ, ÌÂ ÙË ÌÂ›ˆÛË
ÙË˜ ÚfiÛÏË„Ë˜ ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ÌÂÙ¿ ÙË ¯ËÌÂÈÔıÂÚ·Â›·
[∂ÈÎ. 3] [ÌË ‰ËÌÔÛÈÂ˘Ì¤Ó· ÛÙÔÈ¯Â›·].

∏ SPET ÂÁÎÂÊ¿ÏÔ˘ ÌÔÚÂ› Â›ÛË˜ Ó· ¯ÚËÛÈÌÔÔÈËıÂ› Û˘-
ÌÏËÚˆÌ·ÙÈÎ¿  ÙË˜ ∞∆ Î·È ª∆ ÛÂ Î¿ıÂ ÂÚ›ÙˆÛË ÂÓ‰ÔÂÁÎÂ-
Ê·ÏÈÎ‹˜ ¯ˆÚÔÂÍÂÚÁ·Û›·˜, ·ÊÔ‡ ÚÔÛ‰ÈÔÚ›˙ÂÈ ÙÔ ÌÂÙ·‚ÔÏÈÎfi
‰˘Ó·ÌÈÎfi Î·È ÙÔ Ú˘ıÌfi ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ ·˘ÙÒÓ ÙˆÓ ÂÍÂÚÁ·-
ÛÈÒÓ Î·È ÌÔÚÂ› Ó· ·Ú¿Û¯ÂÈ ÛËÌ·ÓÙÈÎ¤˜ ÏËÚÔÊÔÚ›Â˜ ÛÙÔÓ
ÎÏÈÓÈÎfi È·ÙÚfi ÁÈ· ÙÔ Û¯Â‰È·ÛÌfi ÙË˜ ·ÓÙÈÌÂÙÒÈÛË˜, ÙË ÌÂÏ¤ÙË
ÙË˜ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·˜ ÙË˜ ıÂÚ·Â›·˜ Î·È ÙÔÓ Î·ıÔÚÈÛÌfi
ÙË˜ ÚfiÁÓˆÛË˜, Î¿ÙÈ Ô˘ Ì¤¯ÚÈ Û‹ÌÂÚ· ·‰˘Ó·ÙÔ‡Ó Ó· Î¿ÓÔ˘Ó
Ë ∞∆ Î·È Ë ª∆.

∞Ó·ÊÔÚÈÎ¿, Ù¤ÏÔ˜, ÌÂ ÙË ¯Ú‹ÛË ÙË˜ SPET ÌÂ 99mTc-TF ÛÂ
¿ÏÏÔ˘ Â›‰Ô˘˜ fiÁÎÔ˘˜, ·Ú·ÙËÚ‹ıËÎÂ ˘„ËÏ‹ Û˘ÁÎ¤ÓÙÚˆÛË
ÛÙÔ ·ÈÌ·ÁÁÂÈÔ‚Ï¿ÛÙˆÌ· ÙË˜ ·ÚÂÁÎÂÊ·Ï›‰·˜, ÂÓ‰ÂÈÎÙÈÎ‹ ÙË˜
·ÁÁÂÈÔ‚ÚÈıÔ‡˜ Ê‡ÛË˜ ÙÔ˘ fiÁÎÔ˘. ∞fi ÌÂÏ¤ÙÂ˜ ÌÂ ¿ÏÏ· Ú·-
‰ÈÔÊ¿ÚÌ·Î· Â›Ó·È ÁÓˆÛÙfi fiÙÈ ÁÏÔÈÒÌ·Ù· Î·È ÌÂÙ·ÛÙ·ÙÈÎÔ›
fiÁÎÔÈ ÙÔ˘ Ô›ÛıÈÔ˘ ÎÚ·ÓÈ·ÎÔ‡ ‚fiıÚÔ˘ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ¯·ÌËÏ‹

ÚfiÛÏË„Ë ÙˆÓ Ú·‰ÈÔÊ·ÚÌ¿ÎˆÓ [35]. ∆Ô ·ÈÌ·ÁÁÂÈÔ‚Ï¿ÛÙˆÌ·,
·ÓÙ›ıÂÙ·, ·ÚÔ˘ÛÈ¿˙ÂÈ ˘„ËÏ‹ ÚfiÛÏË„Ë, Î¿ÙÈ Ô˘ ›Ûˆ˜ ı·
ÌÔÚÔ‡ÛÂ Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ÁÈ· ÙË ‰È¿ÁÓˆÛ‹ ÙÔ˘. 

∂›ÛË˜, ˘‹ÚÍÂ ¤ÓÙÔÓË ÚfiÛÏË„Ë ÙÔ˘ 99mTc-TF  ÛÂ ÂÚÈ-
ÙÒÛÂÈ˜ Û‚·ÓÓÒÌ·ÙÔ˜ Î·È ·‰ÂÓÒÌ·ÙÔ˜ ÙË˜ ˘fiÊ˘ÛË˜, ÂÓÒ Î·-
ıfiÏÔ˘ ÚfiÛÏË„Ë ÛÂ Ì›· Û¿ÓÈ· ÂÚ›ÙˆÛË ÎÔÏÏÔÂÈ‰Ô‡˜ Î‡-
ÛÙË˜ ÙÔ˘ ÔÛÊÚËÙÈÎÔ‡ ÏÔ‚Ô‡ [36, 37]. ™ÙË ÙÂÏÂ˘Ù·›· ·˘Ù‹ Â-
Ú›ÙˆÛË, ÏfiÁˆ ÙË˜ ·‰˘Ó·Ì›·˜ ÙË˜ ∞∆ Î·È ÙË˜ ª∆ Ó· Î·ıÔÚ›-
ÛÔ˘Ó ÌÂ ·ÎÚ›‚ÂÈ· ÙË Ê‡ÛË ÙË˜ ·ÏÏÔ›ˆÛË˜, ÌÂ ÙË ¯ÚËÛÈÌÔÔ›Ë-
ÛË ÙË˜ ÛÈÓıËÚÔÁÚ¿ÊËÛË˜ SPET ·ÔÎÏÂ›ÛÙËÎÂ Ë ¯ˆÚÔÂÍÂÚ-
Á·Û›· ˘„ËÏÔ‡ Î˘ÙÙ·ÚÈÎÔ‡ ÔÏÏ·Ï·ÛÈ·ÛÌÔ‡ Î·È ·˘ÍËÌ¤ÓË˜
ÂÈıÂÙÈÎfiÙËÙ·˜.

µÈ‚ÏÈÔÁÚ·Ê›·
1. Choi JY, Kim SE, Shin HJ et al. Brain tumor imaging with 99mTc-tetro-

fosmin: comparison with 201Tl 99mTc-MIBI, and 18F-fluorodeoxyglucose.
J Neurooncol 2000; 46: 63-70.

2. Le Jeune FP, Dubois F, Blond S, Steinling M. Sestamibi technetium-99m
brain single-photon emission computed tomography to identify recurrent
glioma in adults: 201 studies. J Neurooncol 2006; 77: 177-183.

3. Beauchesne P, Pedeux R, Boniol M, Soler C.  99mTc-sestamibi brain
SPECT after chemoradiotherapy is prognostic of survival in patients with
high-grade glioma. J Nucl Med 2004; 45: 409-413.

4. Minutoli F, Angileri FF, Cosentino S et al.  99mTc-MIBI SPECT in distin-
guishing neoplastic from nonneoplastic intracerebral hematoma. J Nucl
Med 2003 ; 44: 1566-1573.

5. Shinoura N, Yamada R, Takahashi M, Nakamura O. Use of 99mTc- MIBI
SPECT for characterization of metastatic brain tumors: implications for
surgery. Clin Nucl Med 2006 ;31: 538-540.

µÚ·¯Â›· ∞Ó·ÛÎfiËÛË

C
M

Y
K

C
M

Y
K

C MYK C MYK

C MYK C MYK

207

207

∂ÈÎfiÓ· 2. ∞ÈÌÔÚÚ·Á›· ‡ÔÙË ÓÂÔÏ·ÛÌ·ÙÈÎ‹˜ ·ÈÙÈÔÏÔÁ›·˜ Ô˘ ·ÔÎÏÂ›-
ÛÙËÎÂ ÌÂ ÙÔ ÛÈÓıËÚÔÁÚ¿ÊËÌ· ÌÂ SPET. 

∂ÈÎfiÓ· 3. ∞Ó·Ï·ÛÙÈÎfi ÔÏÈÁÔ‰ÂÓ‰ÚÔÁÏÔ›ˆÌ· ÚÈÓ Î·È ÌÂÙ¿ ÙËÓ ·ÓÙÈÌÂ-
ÙÒÈÛË ÌÂ ¯ËÌÂÈÔıÂÚ·Â›· (ÙÂÌÔ˙ÔÏ·Ì›‰Ë). ¶·Ú¿ÏÏËÏ· ÌÂ ÙË ÌÂ›ˆÛË
ÙË˜ ÚfiÛÏË„Ë˜ ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ˘‹Ú¯Â Î·È ÎÏÈÓÈÎ‹ ‚ÂÏÙ›ˆÛË ÙÔ˘
·ÛıÂÓ‹.



Hellenic Journal of Nuclear Medicine ñ ™ÂÙ¤Ì‚ÚÈÔ˜ - ¢ÂÎ¤Ì‚ÚÈÔ˜ 2007 www.nuclmed.gr208

6. Spanu A, Schillaci O, Madeddu G. 99mTc labelled cationic lipophilic com-
plexes in malignant and benign tumors: the role of SPET and pinhole-
SPET in breast cancer, differentiated thyroid carcinoma and hyper-
parathyroidism. Q J Nucl Med Mol Imaging 2005; 49: 145-169.

7. Spanu A, Ginesu F, Pirina P  et al.  The usefulness of    99mTc-tetrofosmin
SPECT in the detection of intrathoracic malignant lesions. Int J Oncol
2003; 22: 639-649.

8. Fukumoto M. Single-photon agents for tumor imaging: 201Tl, 99mTc-
MIBI, and 99mTc-tetrofosmin. Ann Nucl Med 2004; 18: 79-95.

9. Le Jeune N, Perek N, Denoyer D. Study of monoglutathionyl conjugates
99mTc-sestamibi and 99mTc-tetrofosmin transport mediated by the mul-
tidrug resistance-associated protein isoform 1 in glioma cells. Cancer
Biother Radiopharm 2005; 20: 249-259.

10. Sharma V.  Radiopharmaceuticals for assessment of multidrug resistan-
ceP-glycoprotein-mediated drug transport activity. Bioconjug Chem
2004; 15: 1464-1474.

11. Le Jeune N, Perek N, Denoyer D. Influence of glutathione depletion on
plasma membrane cholesterol esterification and on 99mTc-sestamibi and
99mTc-tetrofosmin uptakes: a comparative study in sensitive U-87-MG
and multidrug-resistant MRP1 human glioma cells. Cancer Biother Ra-
diopharm 2004; 19: 411-421.

12. Di Chiro G, Oldfield E, Wright DC et al. Cerebral necrosis after radio-
therapy and/or intraarterial chemotherapy for brain tumors: PET and
neuropathologic studies. Am J Roentgenol 1998; 150: 189-197.

13. Ricci PE, Karis JP, Heiserman JE  et al. Differentiating recurrent tumor
from radiation necrosis: time for re-evaluation of positron emission to-
mography? Am J Neuroradiol 1998; 19: 407-413.

14. Tsuyuguchi N, Takami T, Sunada I et al. Methionine positron emission
tomography for differentiation of recurrent brain tumor and radiation
necrosis after stereotactic radiosurgery-in malignant glioma. Ann Nucl
Med 2004; 18: 291-296.

15. Dowling C, Bollen AW, Noworolski SM et al.  Preoperative proton MR
spectroscopic imaging of brain tumors: correlation with histopathologic
analysis of resection specimens. Am J Neuroradiol 2001; 22: 604-612.

16. Alexiou GA, Fotopoulos AD, Papadopoulos A et al. Evaluation of brain
tumor recurrence by 99mTc-Tetrofosmin SPECT – A prospective pilot
study.  Ann Nucl Med 2007; 21: 293-298. 

17. Alexiou GA, Tsiouris S, Kyritsis AP et al. Discrimination between glioma
recurrence and radiation-induced necrosis: in regards to Qing-Shi et al. Int
J Radiat Oncol Biol Phys 2007; 68: 1585-1586.

18. Chiang M, Chang C, Chen M. Nuclear multiparameter flow cytometric
DNA analysis of human brain tumors: correlation of DNA content with
tumor histology and clinical behavior. Surg Neurol 1998; 50: 65-72.

19. Gerdes J, Becker MH, Key G, Cattoretti G. Immunohistological detection
of tumour growth fraction (Ki-67 antigen) in formalin-fixed and routinely
processed tissues. J Pathol 1992; 168 : 85-86.

20. Zellner A, Meixensberger J, Roggendorf W et al. DNA ploidy and cell-cycle
analysis in intracranial meningiomas and hemangiopericytomas: a study
with high-resolution DNA flow cytometry. Int J Cancer 1998; 79: 116-120.

21. Oriuchi N, Tamura M, Shibazaki T  et al.  Clinical evaluation of thallium
- 201 SPECT in supratentorial gliomas:relationship to histologic grade,
prognosis and proliferative activities. J Nucl Med 1993; 34: 2085-2089.

22. Nagamachi S, Jinnouchi S, Nabeshima K. The correlation between
99mTc-MIBI uptake and MIB-1 as a nuclear proliferation marker in glioma
-a comparative study with 201Tl. Neuroradiology 2001; 43: 1023-1030.

23. Vander Borght T, Pauwels S, Lambotte L et al. Brain tumor imaging
with PET and 2-[carbon-11]thymidine. J Nucl Med 1994; 35: 974-982.

24. Jacobs AH, Thomas A, Kracht LW et al. 18F-fluoro-L-thymidine and
11C-methylmethionine as markers of increased transport and prolifera-
tion in brain tumors. J Nucl Med 2005; 46: 1948-1958. 

25. Amatya VJ, Takeshima Y, Sugiyama K et al. Immunohistochemical study
of Ki-67(MIB-1), p53 protein, p21 WAF1, and p21KIP1 expression in
benign, atypical and anaplastic meningiomas. Hum Pathol 2001; 32:
970-975.

26. Nagamachi S, Jinnouchi S, Nabeshima K. The correlation between 99mTc-
MIBI uptake and MIB-1 as a nuclear proliferation marker in glioma-a com-
parative study with 201Tl. Neuroradiology 2001; 43: 1023-1030.

27. Kasuya H, Kubo O, Tanaka M et al. Clinical and radiological features re-
lated to the growth potential of meningioma. Neurosurg Rev 2006; 29:
293-296.

28. Alexiou GA, Tsiouris S, Goussia A et al. Evaluation of glioma prolifera-
tion by 99mTc-Tetrofosmin. Neurooncol (in press).

29. Alexiou GA, Tsiouris S, Goussia A et al. 99mTc- Tetrofosmin Brain SPECT
for the assessment of meningiomas. Skull Base 2007; 17 (suppl): 7-8.

30. Alexiou GA, Tsiouris S, Kyritsis AP et al. The use of PET scan in glioblas-
toma multiforme. J Neurooncol 2007; 17 (Epub ahead of print).

31. Alexiou GA, Tsiouris S, Kyritsis AP et al. 99mTc-Tetrofosmin SPECT for the
assessment of meningiomas malignancy. J Clin Neurosciences (in press).

32. Minutoli F, Angileri FF, Conti A et al. Timing of examination affects reli-
ability of 99mTc-methoxyisobutylisonitrile SPECT in distinguishing neo-
plastic from nonneoplastic brain hematomas. J Nucl Med 2005; 46:
574-579.

33. Alexiou GA, Bokharhii JA, Kyritsis AP et al. 99m Tc-Tetrofosmin SPECT
for the differentiation of a cerebellar hemorrhage mimicking a brain metas-
tasis from a renal cell carcinoma. J Neurooncol 2006; 78: 207-208.

34. Prigent-Le Jeune F, Dubois F, Perez S et al. Technetium-99m sestamibi
brain SPECT in the follow-up of glioma for evaluation of response to
chemotherapy: first results. Eur J Nucl Med Mol Imaging 2004; 31:
714-719.

35. Barai S, Bandopadhayaya GP, Julka PK et al. Evaluation of single photon
emission computerised tomography (SPECT) using 99m Tc-tetrofosmin as
a diagnostic modality for recurrent posterior fossa tumours. J Postgrad
Med 2003; 49: 316-320.

36. Alexiou GA, Zigouris A, Pahaturidis D et al. Olfactory colloid cyst. Clin
Neurol Neurosurg. 2007; 109: 902-904.

37. Alexiou GA, Tsiouris S, Kyritsis AP et al. Classic tumour imaging agents
for glioma evaluation: 99mTc-tetrofosmin. Eur J Nucl Med Mol Imaging
2007; 22 (Epub ahead of print). }

Brief Review

Single-photon emission computed

tomography in the evaluation of brain

tumors and the diagnosis of relapse

vs radiation necrosis

Georgios Alexiou, Spyridon Tsiouris,

Andreas Fotopoulos

Abstract

Morphologic characterization of brain tumors by magnetic resonance
imaging and computed tomography is well established. However,
functional metabolic imaging by single-photon emission tomogra-
phy (SPET) and positron emission tomography are also increasingly
important imaging tools for noninvasive assessment of brain tumors.
Brain SPET is useful in the differentiation of tumor recurrence from
radiation necrosis, in the non-invasive assessment of gliomas and
meningiomas aggressiveness, in differentiating neoplastic from non
neoplastic intracerebral haemorrhage, in monitoring therapy re-
sponse and in the evaluation of other types of brain tumors. Our
own experience is presented supporting the above.

Keywords: 99mTc-tetrophosmin – Glioma – Radiation necrosis –
Meningioma – Intracerebral haemorrhage
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