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πÔÎÚ¿ÙÂÈÔ °ÂÓÈÎfi ¡ÔÛÔÎÔÌÂ›Ô

∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿-
ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜

ÛÙË Ì·ÈÂ˘ÙÈÎ‹. 
ª¤ÚÔ˜ 2Ô: ÙÚÈÛ‰È¿ÛÙ·ÙË Î·È
ÙÂÙÚ·‰È¿ÛÙ·ÙË ˘ÂÚË¯Ô-

Î·Ú‰ÈÔÁÚ·Ê›· 
ÂÌ‚Ú‡Ô˘

¶ÂÚ›ÏË„Ë
∏ ÙÂÏÂ˘Ù·›· ‰ÂÎ·ÂÙ›· ˘‹ÚÍÂ Ì¿ÚÙ˘Ú·˜ ÛËÌ·ÓÙÈÎÒÓ ÂÍÂÏ›ÍÂˆÓ
ÛÂ fiÙÈ ·ÊÔÚ¿ ÙËÓ ÙÚÈÛ‰È¿ÛÙ·ÙË ÂÌ‚Ú˘˚Î‹ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·-
Ê›·. ∞Ú¯ÈÎ¿ Ë ÙÚÈÛ‰È¿ÛÙ·ÙË ·ÂÈÎfiÓÈÛË ÙË˜ Î·Ú‰È¿˜ ‹Ù·Ó ÛÙ·-
ÙÈÎ‹ ÌÂ ÂÈÎfiÓÂ˜ Ô˘ ‰ÂÓ ÎÈÓÔ‡ÓÙ·Ó Î·È ÂÚÈÂ›¯·Ó ·Ó·ÌÂÌÈÁÌ¤Ó·
ÛÙÔÈ¯Â›· ·fi ‰È·ÊÔÚÂÙÈÎ¿ ÛËÌÂ›· ÙÔ˘ Î·Ú‰È·ÎÔ‡ Î‡ÎÏÔ˘.  ™ÙË
Û˘Ó¤¯ÂÈ· ·Ó·Ù‡¯ıËÎ·Ó ÙÂ¯ÓÈÎ¤˜ Û˘ÓÙÔÓÈÛÌÔ‡ ÙˆÓ ‰ÈÛ‰È¿ÛÙ·-
ÙˆÓ ÂÈÎfiÓˆÓ ÌÂ ÙÔ ·ÓÙ›ÛÙÔÈ¯Ô ÛËÌÂ›Ô ÙÔ˘˜ ÛÙÔÓ Î·Ú‰È·Îfi Î‡ÎÏÔ
(motion gating). ∆Ô ·ÔÙ¤ÏÂÛÌ· ‹Ù·Ó ÌÂ›ˆÛË ÙˆÓ artifacts Î·È
‰˘Ó·ÙfiÙËÙ· ÂÍ¤Ù·ÛË˜ ÂÓfi˜ Î·Ú‰È·ÎÔ‡ Î‡ÎÏÔ˘ Ì¤Û· ÛÙÔ ÛÂÙ ÙˆÓ
ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÏËÚÔÊÔÚÈÒÓ. ™·Ó Ê˘ÛÈÎ‹ ÚÔ¤ÎÙ·ÛË Î·È ÂÍ¤ÏÈ-
ÍË ·˘ÙÔ‡ ÙÔ˘ Û˘ÓÙÔÓÈÛÌÔ‡ ÂÌÊ·Ó›ÛıËÎÂ Ë ÙÂ¯ÓÔÏÔÁ›· STIC
(Spatio-Temporal Image Correlation: Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÈÎfiÓˆÓ
ÛÙÔ ¯ÒÚÔ Î·È ¯ÒÚÔ) Ô˘ ÂÈÙÚ¤ÂÈ ÙËÓ ¤ÌÌÂÛË, ‹ ·ÏÏÈÒ˜ offline
ÙÚÈÛ‰È¿ÛÙ·ÙË ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ÙÔ˘ ÂÌ‚Ú‡Ô˘. ªÂ ÙÔ STIC
Ë ·ÂÈÎfiÓÈÛË ÌÔÚÂ› Ó· Á›ÓÂÈ Â›ÙÂ ÛÂ ÔÏÏ·Ï¿ Â›Â‰·
(multiplanar imaging) Â›ÙÂ Û·Ó ·fi‰ÔÛË fiÁÎÔ˘ (volume
rendering) ÌÂ ‰˘Ó·ÙfiÙËÙ· ÂÈÏÔÁÒÓ fiˆ˜ Ë ·ÂÈÎfiÓÈÛË ÂÈÊ¿-
ÓÂÈ·˜, ÂÏ¿¯ÈÛÙË˜ ¤ÓÙ·ÛË˜ Î·È glass body. H ÚÔÛı‹ÎË ÙÔ˘ ¤Á-
¯ÚˆÌÔ˘ Î·È power Doppler ÂÈÙÚ¤ÂÈ ÙËÓ Ù·˘Ùfi¯ÚÔÓË Î·Ù·ÁÚ·-
Ê‹ ÙË˜ ·ÈÌ·ÙÈÎ‹˜ ÚÔ‹˜ ÂÓÒ ÔÈ Î·ÈÓÔ‡ÚÁÈÂ˜ ·ÂÈÎÔÓÈÛÙÈÎ¤˜ ‰˘Ó·-
ÙfiÙËÙÂ˜ (·Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË, B flow) Î·ıÈÛÙÔ‡Ó ‰˘Ó·Ù‹ ÙËÓ
‰ËÌÈÔ˘ÚÁ›· «ÂÎÌ·ÁÂ›ˆÓ» Î·È ·ÁÁÂÈÔÁÚ·ÌÌ¿ÙˆÓ ÙÔ˘ ÂÌ‚Ú˘˚ÎÔ‡
Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ÌÂ ‚ÂÏÙÈˆÌ¤ÓÔ ÚÔÛ·Ó·ÙÔÏÈÛÌfi
ÛÙÔ ¯ÒÚÔ. ¶ÚfiÛÊ·Ù· ÂÚÈÁÚ¿ÊËÎÂ Î·È Ë ¿ÌÂÛË ‹ ·ÏÏÈÒ˜ real
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time ÙÚÈÛ‰È¿ÛÙ·ÙË ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ÙÔ˘
ÂÌ‚Ú‡Ô˘. ™ÙÔ ·ÚfiÓ ¿ÚıÚÔ ÂÚÈÁÚ¿ÊÔÓÙ·È Û˘ÓÔ-
ÙÈÎ¿ ÔÈ ÎÏ·ÛÛÈÎ¤˜ ÙÔÌ¤˜ ÙË˜ ‰ÈÛ‰È¿ÛÙ·ÙË˜ ˘Â-
ÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ Î·È ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÈ ‰˘Ó·-
ÙfiÙËÙÂ˜ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ Î·È ÙÂÙÚ·‰È¿ÛÙ·ÙË˜
˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ ·fi ÙÔ ‰Â‡ÙÂÚÔ ¤ˆ˜ ÙÔ
ÙÚ›ÙÔ ÙÚ›ÌËÓÔ ÙË˜ Î‡ËÛË˜.

§¤ÍÂÈ˜ - ÎÏÂÈ‰È¿: ÂÌ‚Ú˘˚Î‹ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·, ÙÚÈÛ‰È¿-

ÛÙ·ÙË ˘ÂÚË¯ÔÁÚ·Ê›·, ÙÂÙÚ·‰È¿ÛÙ·ÙË ˘ÂÚË¯ÔÁÚ·Ê›·,

STIC, real time 3D

∂ÈÛ·ÁˆÁ‹
√È Û˘ÁÁÂÓÂ›˜ Î·Ú‰ÈÔ¿ıÂÈÂ˜ ·ÔÙÂÏÔ‡Ó ÙË
Û˘¯ÓfiÙÂÚË ÛÔ‚·Ú‹ Û˘ÁÁÂÓ‹ ‰È·Ì·ÚÙ›·. ∞ÊÔ-
ÚÔ‡Ó 8 ÛÂ Î¿ıÂ 1000 ÁÂÓÓ‹ÛÂÈ˜1 ÂÓÒ Â˘ı‡ÓÔ-
ÓÙ·È ÁÈ· ÙÔ 20% ÙÔ˘ Û˘ÓfiÏÔ˘ ÙˆÓ ÓÂÔÁÓÈÎÒÓ
ı·Ó¿ÙˆÓ Î·È ÁÈ· ÙÔ 50% ÙˆÓ ÓÂÔÁÓÈÎÒÓ ı·-
Ó¿ÙˆÓ Ô˘ ÔÊÂ›ÏÔÓÙ·È ÛÂ Û˘ÁÁÂÓÂ›˜ ·ÓˆÌ·-
Ï›Â˜. ∏ ·ÈÙÈÔÏÔÁ›· ÙÔ˘˜ Â›Ó·È ÂÙÂÚÔÁÂÓ‹˜ Î·È
ÂÚÈÏ·Ì‚¿ÓÂÈ ÁÂÓÂÙÈÎÔ‡˜ Î·È ÂÚÈ‚·ÏÏÔÓÙÔ-
ÏÔÁÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ fiˆ˜ Â›ÛË˜ Î·È Ófi-
ÛÔ˘˜, Ê¿ÚÌ·Î·, ÏÔÈÌÒÍÂÈ˜, ¯ÚˆÌ·ÙÔÛˆÌÈÎ¤˜
·ÓˆÌ·Ï›Â˜ Î·È ÁÂÓÂÙÈÎ¿ Û‡Ó‰ÚÔÌ·. ∆Ô 90%
¿ÓÙˆ˜ ÙˆÓ  ÂÌ‚Ú‡ˆÓ ÌÂ Û˘ÁÁÂÓ‹ Î·Ú‰ÈÔ¿-
ıÂÈ· ÚÔ¤Ú¯ÂÙ·È ·fi ˙Â˘Á¿ÚÈ· ¯ˆÚ›˜ ‚Â‚·-
Ú˘Ì¤ÓÔ ÈÛÙÔÚÈÎfi ‹ ·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘.2
∞fi ÙËÓ ¿ÏÏË ÏÂ˘Ú¿, Ë ÚÔÁÂÓÓËÙÈÎ‹ ‰È¿-
ÁÓˆÛË Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ Î·Ú‰ÈÔ·ıÂÈÒÓ ÛÂ
Û˘Ó‰˘·ÛÌfi ÌÂ ÙËÓ Î·Ù¿ÏÏËÏË ÂÚÈÁÂÓÓËÙÈÎ‹
ÊÚÔÓÙ›‰· ÌÔÚÂ› Ó· ÌÂÈÒÛÂÈ ÙË ıÓËÙfiÙËÙ· Î·È
ıÓËÛÈÌfiÙËÙ·. ∂ÓÙÔ‡ÙÔÈ˜, ÔÈ ·ÓˆÌ·Ï›Â˜ ÙË˜
Î·Ú‰È¿˜ ÙÔ˘ ÂÌ‚Ú‡Ô˘ ÂÍ·ÎÔÏÔ˘ıÔ‡Ó ·ÎfiÌË
Ó· ·Ú·‚Ï¤ÔÓÙ·È Û˘¯Ó¿ Î·Ù¿ ÙÔ Û˘Ó‹ıË
ÚÔÁÂÓÓËÙÈÎfi ˘ÂÚË¯ÔÁÚ·ÊÈÎfi ¤ÏÂÁ¯Ô.3-5

∂Ì‚Ú˘ÔÏÔÁ›·6

∏ ·ÓıÚÒÈÓË ÔÚÁ·ÓÔÁ¤ÓÂÛË ÔÏÔÎÏËÚÒÓÂÙ·È
ÛÙÈ˜ ÚÒÙÂ˜ 8 Â‚‰ÔÌ¿‰Â˜ ÙË˜ ˙ˆ‹˜ Î·È ·ÔÙÂ-
ÏÂ› ÌÈ· ÛÙÂÚÂfiÙ˘Ë ·ÏÏËÏÔ˘¯›· ÁÂÁÔÓfiÙˆÓ ÌÂ
ÌÈÎÚ¤˜ ÛÙ·ÙÈÛÙÈÎ¤˜ ·Ú·ÏÏ·Á¤˜. ∏ ·Ó¿Ù˘ÍË
ÙÔ˘ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ Û˘ÛÙ‹Ì·ÙÔ˜ ·Ú¯›˙ÂÈ ÙËÓ
3Ë Â‚‰ÔÌ¿‰· ÙË˜ ÂÓ‰ÔÌ‹ÙÚÈ·˜ ˙ˆ‹˜ ÂÓÒ ÔÈ
ÚÒÙÔÈ Î·Ú‰È·ÎÔ› ¯Ù‡ÔÈ, ÙÔ sine qua non ÙË˜
··Ú¯‹˜ ÙË˜ ˙ˆ‹˜, ÌÔÚÔ‡Ó Ó· Á›ÓÔ˘Ó ·ÓÙÈÏË-
ÙÔ› ·fi ÙÈ˜ ÚÒÙÂ˜ ËÌ¤ÚÂ˜ ÙË˜ 6Ë˜ Â‚‰ÔÌ¿-

‰·˜, fiÙ·Ó ÙÔ ÎÂÊ·ÏÔÔ˘Ú·›Ô Ì‹ÎÔ˜ ÙÔ˘ ÂÌ‚Ú‡-
Ô˘ ¤¯ÂÈ Êı¿ÛÂÈ Ù· 3 ¯Ï. ∏ Î·Ú‰È¿ Û¯ËÌ·Ù›˙Â-
Ù·È Ô˘ÛÈ·ÛÙÈÎ¿ ·fi ¤Ó·Ó ·Ïfi ÛˆÏ‹Ó·, Ô
ÔÔ›Ô˜ ÂÈÌËÎ‡ÓÂÙ·È Î·È ÛÙÚ¤ÊÂÙ·È ÛÂ ÌÈ·
‰ÂÍÈfiÛÙÚÔÊË ·ÁÎ‡ÏË ¤ÙÛÈ ÒÛÙÂ Ë ÌÂÏÏÔÓÙÈÎ‹
‰ÂÍÈ¿ ÎÔÈÏ›· Ó· ‚ÚÂıÂ› ‰ÂÍÈ¿ Î·È ÌÚÔÛÙ¿
·fi ÙËÓ ·ÚÈÛÙÂÚ‹. √È ÎfiÏÔÈ Û˘Ó‰¤ÔÓÙ·È ÌÂ
ÙËÓ ·ÚÈÛÙÂÚ‹ ÎÔÈÏ›·, ÙË ‰ÂÍÈ¿ ÎÔÈÏ›· Î·È ÙÔÓ
·ÚÙËÚÈ·Îfi ÎÔÚÌfi. ™ÙË Û˘Ó¤¯ÂÈ· Û¯ËÌ·Ù›˙ÂÙ·È
ÙÔ ÚˆÙÔÁÂÓ¤˜ ÌÂÛÔÎÔÏÈÎfi Î·È ÌÂÛÔÎÔÈÏÈ·-
Îfi ‰È¿ÊÚ·ÁÌ· Î·È Á›ÓÂÙ·È Ë ÌÂÙ·Î›ÓËÛË ÙˆÓ
ÌËÓÔÂÈ‰ÒÓ ‚·Ï‚›‰ˆÓ. ∆¤ÏÔ˜, ÔÈ Ù˘¯¤˜ ÙÔ˘
·ÚÙËÚÈ·ÎÔ‡ ÎÔÚÌÔ‡ ÂÓÒÓÔÓÙ·È ÁÈ· Ó· Û¯ËÌ·-
Ù›ÛÔ˘Ó ÙÔ ÓÂ˘ÌÔÓÔ·ÔÚÙÈÎfi ‰È¿ÊÚ·ÁÌ· Ô˘
ı· Ô‰ËÁ‹ÛÂÈ ÛÙÔ ‰È·¯ˆÚÈÛÌfi ÙË˜ ‰ÂÍÈ¿˜ ·fi
ÙËÓ ·ÚÈÛÙÂÚ‹ ÎÔÈÏ›·, ÔÈ ÔÔ›Â˜ ÂÈÎÔÈÓˆÓÔ‡Ó
ÌÂ ÙËÓ ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙËÚ›· Î·È ÙËÓ ·ÔÚÙ‹
·ÓÙ›ÛÙÔÈ¯·. √ Û¯ËÌ·ÙÈÛÌfi˜ ÙË˜ Î·Ú‰È¿˜ ¤¯ÂÈ
ÔÏÔÎÏËÚˆıÂ› ÛÙÈ˜ 10 Â‚‰ÔÌ¿‰Â˜ ÙË˜ Î‡ËÛË˜.

∞Ó·ÙÔÌ›· ÙË˜ ÂÌ‚Ú˘˚Î‹˜ Î·Ú‰È¿˜7

∏ Î·Ù·ÓfiËÛË ÙË˜ ·Ó·ÙÔÌ›·˜ ÙË˜ ÂÌ‚Ú˘˚Î‹˜
Î·Ú‰È¿˜ Â›Ó·È ··Ú·›ÙËÙË ÁÈ· ÙËÓ ÂÌ‚Ú˘˚Î‹
˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·. ∏ Î·Ú‰È¿ Â›Ó·È ÙÚÈÛ-
‰È¿ÛÙ·Ù· Û‡ÓıÂÙË ÌÂ ÙË ‰ÂÍÈ¿ ÎÔÈÏ›· Î·È ÙÔ
·ÁÁÂ›Ô ÂÍfi‰Ô˘ ·˘Ù‹˜ (ÙËÓ ÓÂ˘ÌÔÓÈÎ‹ ‰ËÏ·‰‹
·ÚÙËÚ›·) Ó· Ù˘Ï›ÁÔÓÙ·È Á‡Úˆ ·fi ÙËÓ ·ÚÈÛÙÂ-
Ú‹ ÎÔÈÏ›· Î·È ÙËÓ ·ÔÚÙ‹. ∏ ‰ÂÍÈ¿ ÎÔÈÏ›· Â›Ó·È
ÌÚÔÛÙ¿ Î·È ÚÔ˜ Ù· ‰ÂÍÈ¿ ÙË˜ ·ÚÈÛÙÂÚ‹˜, Ë
ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙËÚ›· Â›Ó·È ÌÚÔÛÙ¿ Î·È ·ÚÈ-
ÛÙÂÚ¿ ·fi ÙËÓ ·ÔÚÙ‹ ÂÓÒ Ù· ÌÂÁ¿Ï· ·ÁÁÂ›·
‰È·ÛÙ·˘ÚÒÓÔÓÙ·È ÛÙÔ Â›Â‰Ô ÙˆÓ ‚·Ï‚›‰ˆÓ
ÙÔ˘˜ ÛÂ ÔÚı‹ ÁˆÓ›·.

√È 5 ÂÁÎ¿ÚÛÈÂ˜ ÙÔÌ¤˜ ÙË˜ ‰ÈÛ‰È¿ÛÙ·ÙË˜ ˘Â-
ÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜
∆· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· ¤¯Ô˘Ó Á›ÓÂÈ ÔÏÏ¤˜ ÚÔ-
Û¿ıÂÈÂ˜ ÁÈ· Ó· ÂÚÈÁÚ·ÊÂ› ÌÈ· Î·Ù·ÓÔËÙ‹
Î·È ·ÎÚÈ‚‹˜ Ì¤ıÔ‰Ô˜ ÂÏ¤Á¯Ô˘ ÙË˜ ÂÌ‚Ú˘˚Î‹˜
Î·Ú‰È¿˜ Ô˘ Ó· ÌÔÚ¤ÛÂÈ Ó· ÂÓÛˆÌ·ÙˆıÂ›
ÛÙÔ Û˘Ó‹ıË ˘ÂÚË¯ÔÁÚ·ÊÈÎfi ¤ÏÂÁ¯Ô.8 ∏ Û˘-
ÓÂ¯‹˜ ÂÍ¤Ù·ÛË ÛÂ ÂÁÎ¿ÚÛÈÂ˜ ÙÔÌ¤˜ Ô˘ ·Ú¯›-
˙ÂÈ ·fi ÙËÓ ÎÔÈÏ›·, ÂÚÈÏ·Ì‚¿ÓÂÈ ÙÈ˜ 4 ÎÔÈÏfi-
ÙËÙÂ˜ Î·È ·ÓÂ‚·›ÓÂÈ Ì¤¯ÚÈ ÙÔ ¿Óˆ ÙÌ‹Ì· ÙÔ˘
ıÒÚ·Î· Ê·›ÓÂÙ·È fiÙÈ ·ÏÔ˘ÛÙÂ‡ÂÈ ÙËÓ ÂÍ¤Ù·-
ÛË ÙË˜ ÂÌ‚Ú˘˚Î‹˜ Î·Ú‰È¿˜ ÂÓÒ ¤¯ÂÈ ÌÂÁ¿ÏË
‰È·ÁÓˆÛÙÈÎ‹ ·ÎÚ›‚ÂÈ·. √È 5 ÂÁÎ¿ÚÛÈÂ˜ ÙÔÌ¤˜
ÂÚÈÏ·Ì‚¿ÓÔ˘Ó Ù· ÂÍ‹˜ Â›Â‰·9: 
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ÕÓˆ ÎÔÈÏ›·: Â›Â‰Ô 1 (ÂÈÎfiÓ· 1)
∏ ÂÁÎ¿ÚÛÈ· ÙÔÌ‹ ÙË˜ ¿Óˆ ÎÔÈÏ›·˜ Î·Ù·‰ÂÈ-
ÎÓ‡ÂÈ ÙÔ ÛÙfiÌ·¯Ô, ÙËÓ ÎÔÈÏÈ·Î‹ ·ÔÚÙ‹ Î·È ÙËÓ
Î¿Ùˆ ÎÔ›ÏË ÊÏ¤‚· Î·È ÂÈ‚Â‚·ÈÒÓÂÈ ÙË ÛˆÛÙ‹
ı¤ÛË ÙˆÓ ÛÏ¿¯ÓˆÓ.

√È 4 ÎÔÈÏfiÙËÙÂ˜ ÙË˜ Î·Ú‰È¿˜:
Â›Â‰Ô 2 (ÂÈÎfiÓ· 2)
∞ÊÔ‡ ÂÈ‚Â‚·ÈˆıÂ› Ë ÛˆÛÙ‹ ı¤ÛË ÙˆÓ ÛÏ¿-
¯ÓˆÓ, ·ÎÔÏÔ˘ıÂ› Ë ÙÔÌ‹ ÙˆÓ 4 ÎÔÈÏÔÙ‹ÙˆÓ. ∂›-
Ó·È È‰È·›ÙÂÚ· ÛËÌ·ÓÙÈÎ‹ ÁÈ·Ù› ÌÔÚÂ› ·fi Ìfi-
ÓË ÙË˜ Ó· Î·Ù·‰Â›ÍÂÈ ¤ˆ˜ 60% ÙˆÓ ÌÂÈ˙fiÓˆÓ
Û˘ÁÁÂÓÒÓ Î·Ú‰ÈÔ·ıÂÈÒÓ Î·È ·ÔÙÂÏÂ› ÙÔ
ÛËÌÂ›Ô ·Ó·ÊÔÚ¿˜ Î·È ÁÈ· ÙÈ˜ ˘fiÏÔÈÂ˜ ÛË-
Ì·ÓÙÈÎ¤˜ ÙÔÌ¤˜ ÙË˜ Î·Ú‰È¿˜. ªÈ· ·ÎÚÈ‚‹˜ ÙÔ-
Ì‹ ÛÙÔ Â›Â‰Ô ÙˆÓ 4 ÎÔÈÏÔÙ‹ÙˆÓ Â›Ó·È ··-
Ú·›ÙËÙË ÁÈ· ÌÈ· ·ÎÚÈ‚‹ ‰È¿ÁÓˆÛË. ∆· ÛÙÔÈ-
¯Â›· Ô˘ ‰È·ÛÊ·Ï›˙Ô˘Ó ÙÔ ÛˆÛÙfi Â›Â‰Ô Â›-
Ó·È : 1. Ë ÙÔÌ‹ ÛÙÔ ıÒÚ·Î· Ú¤ÂÈ Ó· Â›Ó·È
Î˘ÎÏÈÎ‹ Î·È fi¯È ÂÏÏÂÈ„ÔÂÈ‰‹˜, 2. Ú¤ÂÈ Ó·
·ÂÈÎÔÓ›˙ÂÙ·È ÔÏfiÎÏËÚË ÙÔ˘Ï¿¯ÈÛÙÔÓ ÌÈ·
ÏÂ˘Ú¿, 3. Ú¤ÂÈ Ó· ·Ô˘ÛÈ¿˙ÂÈ Ë Ê˘Û·Ï›‰·
ÙÔ˘ ÛÙÔÌ¿¯Ô˘ Î·È 4. Ô «ÛÙ·˘Úfi˜» ÙË˜ Î·Ú‰È¿˜
Ú¤ÂÈ Ó· ·ÂÈÎÔÓ›˙ÂÙ·È ·Î¤Ú·ÈÔ˜ ¯ˆÚ›˜ ÛË-
ÌÂ›· ÂÈÛfi‰Ô˘ ·fi ÙË ·ÔÚÙ‹ (ÔÏ‡ ˘„ËÏ¿) ‹
·fi ÙÔÓ ÛÙÂÊ·ÓÈ·›Ô ÎfiÏÔ (ÔÏ‡ ¯·ÌËÏ¿).
°È· ÙÔÓ ÚÔÛ·Ó·ÙÔÏÈÛÌfi ÛÙÔ Â›Â‰Ô ÙˆÓ 4
ÎÔÈÏÔÙ‹ÙˆÓ ‚ÔËı¿ Ë ˘ÂÓı‡ÌÈÛË ÙˆÓ ÂÍ‹˜
·Ó·ÙÔÌÈÎÒÓ Û¯¤ÛÂˆÓ: ∆Ô ·ÁÁÂ›Ô Ô˘ ‚Ú›ÛÎÂ-
Ù·È ÌÚÔÛÙ¿ ·fi ÙË ÛÔÓ‰˘ÏÈÎ‹ ÛÙ‹ÏË Â›Ó·È Ë
·ÔÚÙ‹ ÂÓÒ ÙÔ Î·Ú‰È·Îfi ‰È·Ì¤ÚÈÛÌ· ÌÚÔÛÙ¿
·fi ÙËÓ ·ÔÚÙ‹ Â›Ó·È Ô ·ÚÈÛÙÂÚfi˜ ÎfiÏÔ˜.

∞ÎÚÈ‚Ò˜ ·¤Ó·ÓÙÈ Î·È Î¿Ùˆ ·fi ÙÔ ÚfiÛıÈÔ
ıˆÚ·ÎÈÎfi ÙÔ›¯ˆÌ· Â›Ó·È Ë ‰ÂÍÈ¿ ÎÔÈÏ›·. ŒÙÛÈ
Â›Ó·È Â‡ÎÔÏÔ Ó· ÂÓÙÔÈÛıÔ‡Ó Î·È Ù· ˘fiÏÔÈ·
‰È·ÌÂÚ›ÛÌ·Ù· (Ë ·ÚÈÛÙÂÚ‹ ÎÔÈÏ›· ‚Ú›ÛÎÂÙ·È
‰›Ï· ÛÙË ‰ÂÍÈ¿, Ô ‰ÂÍÈfi˜ ÎfiÏÔ˜ ‰›Ï· ÛÙÔÓ
·ÚÈÛÙÂÚfi fiÔ˘ ÂÎ‚¿ÏÏÔ˘Ó Î·È ÔÈ ÓÂ˘ÌÔÓÈÎ¤˜
ÊÏ¤‚Â˜).
∏ Î·Ú‰È¿ Î·Ù·Ï·Ì‚¿ÓÂÈ Ê˘ÛÈÔÏÔÁÈÎ¿ ÙÔ 1/3
ÙÔ˘ ıÒÚ·Î· ÂÓÒ Ô ¿ÍÔÓ·˜ Ô˘ Û¯ËÌ·Ù›˙ÂÈ ÙÔ
ÌÂÛÔÎÔÈÏÈ·Îfi Î·È ÌÂÛÔÎÔÏÈÎfi ‰È¿ÊÚ·ÁÌ·
(Ô Î·Ú‰È·Îfi˜ ‰ËÏ·‰‹ ¿ÍÔÓ·˜) Ú¤ÂÈ Ó· Û¯Ë-
Ì·Ù›˙ÂÈ ÁˆÓ›· 45 ÌÔÈÚÒÓ ÌÂ ÙË Ì¤ÛË ÁÚ·ÌÌ‹
ÙÔ˘ ÛÒÌ·ÙÔ˜.  ¶Ú¤ÂÈ Ó· ·ÂÈÎÔÓ›˙ÔÓÙ·È ‰‡Ô
ÎfiÏÔÈ  Î·È ‰‡Ô ÎÔÈÏ›Â˜ ›ÛÔ˘ ÌÂÁ¤ıÔ˘˜ Î·È
‰‡Ô ÎÔÏÔÎÔÈÏÈ·Î¤˜ ‚·Ï‚›‰Â˜ Ô˘ Ô‰ËÁÔ‡Ó
ÛÂ ‰‡Ô ÍÂ¯ˆÚÈÛÙ¤˜ ÎÔÈÏfiÙËÙÂ˜. √È ÎfiÏÔÈ Î·È
ÔÈ ÎÔÈÏ›Â˜ Ú¤ÂÈ Ó· ¤¯Ô˘Ó ›‰È· Û˘ÛÙ·ÏÙÈÎfi-
ÙËÙ· ÂÓÒ ÔÈ ‰‡Ô ÎÔÏÔÎÔÈÏÈ·Î¤˜ ‚·Ï‚›‰Â˜
Ú¤ÂÈ Ó· Â›Ó·È ·ÓÔÈ¯Ù¤˜ Î·È ÌÂ ¤ÌÚÔÛıÂÓ
ÚÔ‹ ÛÙÔ ¤Á¯ÚˆÌÔ Doppler. ∆Ô ÌÂÛÔÎÔÈÏÈ·Îfi
‰È¿ÊÚ·ÁÌ· Ú¤ÂÈ Ó· Â›Ó·È ·Î¤Ú·ÈÔ, Ë Úfi-
ÛÊ˘ÛË ÙË˜ ÙÚÈÁÏÒ¯ÈÓ·˜ ‚·Ï‚›‰·˜ Ó· Â›Ó·È Ï›-
ÁÔ ¯·ÌËÏfiÙÂÚ· ·fi ·˘Ù‹Ó ÙË˜ ÌÈÙÚÔÂÈ‰Ô‡˜, ÙÔ
ˆÔÂÈ‰¤˜ ÙÚ‹Ì· Ó· Â›Ó·È Ê˘ÛÈÔÏÔÁÈÎfi ÌÂ Î›ÓË-
ÛË ÚÔ˜ Ù· ·ÚÈÛÙÂÚ¿ Î·È ÔÈ ÓÂ˘ÌÔÓÈÎ¤˜ ÊÏ¤-
‚Â˜ Ó· ·ÂÈÎÔÓ›˙ÔÓÙ·È ÂÎ‚¿ÏÏÔÓÙ·˜ ÛÙÔÓ ·ÚÈ-
ÛÙÂÚfi ÎfiÏÔ.

ŒÍÔ‰Ô˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜:
Â›Â‰Ô 3 (ÂÈÎfiÓ· 3)
§›ÁÔ ˘„ËÏfiÙÂÚ· ·fi ÙÔ Â›Â‰Ô ÙˆÓ 4 ÎÔÈÏÔ-
Ù‹ÙˆÓ Î·È ÌÂ ÂÏ·ÊÚ¿ ÎÏ›ÛË ÙË˜ ÎÂÊ·Ï‹˜ ÙˆÓ
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∂ÈÎfiÓ· 1: ∆ÔÌ‹ ¿Óˆ ÎÔÈÏ›·˜ (Â›Â‰Ô 1). ∂ÈÎfiÓ· 2: ∆ÔÌ‹ 4 ÎÔÈÏÔÙ‹ÙˆÓ (Â›Â‰Ô 2).
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˘ÂÚ‹¯ˆÓ ÚÔ˜ ÙÔ ‰ÂÍÈfi ÂÌ‚Ú˘˚Îfi ÒÌÔ, ·ÂÈ-
ÎÔÓ›˙ÂÙ·È Ë ¤ÍÔ‰Ô˜ ÙË˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜. ™Â
·˘Ù‹Ó ÙËÓ ÙÔÌ‹ ÂÈ‚Â‚·ÈÒÓÂÙ·È ÚÒÙ· ·fi
fiÏ· fiÙÈ ÙÔ ·ÁÁÂ›Ô Ô˘ ÂÍ¤Ú¯ÂÙ·È ·fi Ù· ·ÚÈ-
ÛÙÂÚ¿ Â›Ó·È fiÓÙˆ˜ Ë ·ÔÚÙ‹. ∏ ·ÔÚÙ‹, ÛÂ ·ÓÙ›-
ıÂÛË ÌÂ ÙËÓ ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙËÚ›·) ‰ÂÓ ‰È¯¿˙Â-
Ù·È Î·È ‰ÂÓ ‰›ÓÂÈ ÎÏ¿‰Ô˘˜ ·Ú¿ ÌfiÓÔ ÚÔ˜
ÙËÓ ÎÂÊ·Ï‹ Î·È ÙÔÓ ÙÚ¿¯ËÏÔ. ∏ ÔÚÂ›· ÙË˜ Â›-
Ó·È ÂÏ·ÊÚÒ˜ Ï¿ÁÈ· ÌÂ Î·ÙÂ‡ı˘ÓÛË ÙÔ ‰ÂÍÈfi
ÂÌ‚Ú˘˚Îfi ÒÌÔ. ∆Ô ÌÂÛÔÎÔÈÏÈ·Îfi ‰È¿ÊÚ·ÁÌ·
Ú¤ÂÈ Ó· Û¯ËÌ·Ù›˙ÂÈ Û˘ÓÂ¯‹ ÁÚ·ÌÌ‹ ÌÂ ÙÔ
ÛÙ¤ÏÂ¯Ô˜ ÙË˜ ·ÔÚÙ‹˜ ¯ˆÚ›˜ ‰È·ÎÔ‹ ‹ ÂÊ›-
Â˘ÛË Î·È Ë ·ÔÚÙÈÎ‹ ‚·Ï‚›‰· Ú¤ÂÈ Ó· ÎÈ-
ÓÂ›Ù·È ÂÏÂ‡ıÂÚ·.

ŒÍÔ‰Ô˜ ‰ÂÍÈ¿˜ ÎÔÈÏ›·˜: Â›Â‰Ô 4 (ÂÈÎfiÓ· 4)
™ÙÔ ÂfiÌÂÓÔ Â›Â‰Ô ·ÂÈÎÔÓ›˙ÂÙ·È Ë ¤ÍÔ‰Ô˜
ÙË˜ ‰ÂÍÈ¿˜ ÎÔÈÏ›·˜ ÌÂ ÙÔ ÛÙ¤ÏÂ¯Ô˜ ÙË˜ ÓÂ˘ÌÔ-
ÓÈÎ‹˜ ·ÚÙËÚ›·˜ Ó· Â›Ó·È ÂÏ·ÊÚÒ˜ ÌÂÁ·Ï‡ÙÂÚÔ
·fi ÙËÓ ·ÔÚÙ‹. ∏ ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙËÚ›· ¤¯ÂÈ
Â˘ıÂ›· ÔÚÂ›· ÚÔ˜ ÙË ÛÔÓ‰˘ÏÈÎ‹ ÛÙ‹ÏË Î·È
‰È¯¿˙ÂÙ·È ÛÂ ‰‡Ô Ï¿ÁÈÔ˘˜ ÎÏ¿‰Ô˘˜. ∆· ÌÂÁ¿-
Ï· ·ÁÁÂ›· Ú¤ÂÈ Ó· ‰È·ÛÙ·˘ÚÒÓÔÓÙ·È ÛÙÔ
Â›Â‰Ô ÙˆÓ ‚·Ï‚›‰ˆÓ ÙÔ˘˜ ÂÓÒ ÔÙ¤ ‰ÂÓ
Ú¤ÂÈ Ó· Û˘Ó¿ÁÂÙ·È fiÙÈ ÙÔ ·ÁÁÂ›Ô Ô˘ ÂÍ¤Ú-
¯ÂÙ·È ·fi ÙËÓ ·ÚÈÛÙÂÚ‹ ÎÔÈÏ›· Â›Ó·È Î·Ù’ ·Ó¿-
ÁÎË Ë ·ÔÚÙ‹ Î·È ·˘Ùfi ·fi ÙË ‰ÂÍÈ¿ ÎÔÈÏ›· Ë
ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙËÚ›· ÁÈ· Ó· ÌËÓ ·Ú·‚ÏÂ-
ÊıÔ‡Ó ÔÈ ÂÚÈÙÒÛÂÈ˜ ÌÂÙ¿ıÂÛË˜ ÙˆÓ ÌÂÁ¿-
ÏˆÓ ·ÁÁÂ›ˆÓ. 

∆ÔÌ‹ ÙÚÈÒÓ ·ÁÁÂ›ˆÓ:Â›Â‰Ô 5 (ÂÈÎfiÓ· 5)
∏ ÙÔÌ‹ ÙˆÓ 3 ·ÁÁÂ›ˆÓ ‹ 3 ·ÁÁÂ›ˆÓ Î·È ÙÚ·-
¯Â›·˜ Â›Ó·È Ë ·ÓÒÙÂÚË ÂÁÎ¿ÚÛÈ· ÙÔÌ‹ „ËÏ¿
ÛÙÔ ÌÂÛÔıˆÚ¿ÎÈÔ ÛÙËÓ ÔÔ›· ·ÂÈÎÔÓ›˙ÔÓÙ·È
·fi Ù· ‰ÂÍÈ¿ ÚÔ˜ Ù· ·ÚÈÛÙÂÚ¿ Î·È ÌÂ ·˘Í·-
ÓfiÌÂÓÔ Ì¤ÁÂıÔ˜ Ë ¿Óˆ ÎÔ›ÏË ÊÏ¤‚·, Ë ·ÔÚÙ‹
Î·È Ë ÌÂÙ¿ÙˆÛË ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜ ÛÙÔ ‚ÔÙ¿Ï-
ÏÂÈÔ fiÚÔ.

ŒÁ¯ÚˆÌÔ Doppler
∆Ô ¤Á¯ÚˆÌÔ Doppler Û˘ÛÙ‹ıËÎÂ ÛÙËÓ ÎÏÈÓÈÎ‹
Ú¿ÍË ÛÙ· Ì¤Û· ÙË˜ ‰ÂÎ·ÂÙ›·˜ ÙÔ˘ 1980 Î·È
‚Ú‹ÎÂ ¿ÌÂÛË ÂÊ·ÚÌÔÁ‹ ÛÙÔÓ ÙÔÌ¤· ÙË˜ ÂÌ-
‚Ú˘˚Î‹˜ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ Î·ıÒ˜ ·˘-
Í¿ÓÂÈ ÙfiÛÔ ÙËÓ Ù·¯‡ÙËÙ· fiÛÔ Î·È ÙËÓ ·ÎÚ›-
‚ÂÈ· ÙË˜ ÂÍ¤Ù·ÛË˜. ∆Ô 2001 ÚÔÙ¿ıËÎÂ Ë
ÂÊ·ÚÌÔÁ‹ ÙÔ˘ ÛÂ ÙÚ›· Â›Â‰·10: ÙËÓ ÙÔÌ‹
ÙˆÓ 4 ÎÔÈÏÔÙ‹ÙˆÓ, ÛÙËÓ ÙÔÌ‹ ÙˆÓ 5 ÎÔÈÏÔÙ‹-
ÙˆÓ Î·È Ù¤ÏÔ˜ ÛÙËÓ ÙÔÌ‹ ÙˆÓ 3 ·ÁÁÂ›ˆÓ. ∏
Î·Ú‰È·Î‹ ‰È·ÛÙÔÏ‹ ÛÙËÓ ÙÔÌ‹ ÙˆÓ 4 ÎÔÈÏÔÙ‹-
ÙˆÓ ¯·Ú·ÎÙËÚ›˙ÂÙ·È ·fi ‰‡Ô ÏˆÚ›‰Â˜ ›‰ÈÔ˘
¯ÚÒÌ·ÙÔ˜ Î·È ÌÂÁ¤ıÔ˘˜ Ô˘ ·ÓÙÈÚÔÛˆÂ‡-
Ô˘Ó ÙË ÚÔ‹ ÙÔ˘ ·›Ì·ÙÔ˜ ·fi ÙÔ˘˜ ÎfiÏÔ˘˜
ÚÔ˜ ÙÈ˜ ÎÔÈÏ›Â˜ (ÂÈÎfiÓ· 6). ™ÙËÓ ÙÔÌ‹ ÙˆÓ 5
ÎÔÈÏÔÙ‹ÙˆÓ,  Ú¤ÂÈ Ó· ˘¿Ú¯ÂÈ ÌÈ· ÌfiÓÔ Ïˆ-
Ú›‰· ¯ÚÒÌ·ÙÔ˜ ¯ˆÚ›˜ ÛÙÚÔ‚ÈÏÈÛÌfi Ô˘ ·ÓÙÈ-
ÚÔÛˆÂ‡ÂÈ ÙËÓ ·ÈÌ·ÙÈÎ‹ ÚÔ‹ ÛÙÔ ·ÔÚÙÈÎfi
ÛÙ¤ÏÂ¯Ô˜ (ÂÈÎfiÓ· 7). ∆¤ÏÔ˜ ÛÙËÓ ÙÔÌ‹ ÙˆÓ 3
·ÁÁÂ›ˆÓ, Ë Û˘ÚÚÔ‹ ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜ ·ÚÙËÚ›·˜
ÌÂ ÙËÓ ·ÔÚÙ‹ ·ÚÈÛÙÂÚ¿ ÙË˜ ÛÔÓ‰˘ÏÈÎ‹˜ ÛÙ‹-
ÏË˜ ‰›ÓÂÈ ÙÔ ¯·Ú·ÎÙËÚÈÛÙÈÎfi ÁÚ¿ÌÌ· V ÌÂ
ÛÎ¤ÏË ›‰ÈÔ˘ ¯ÚÒÌ·ÙÔ˜ (ÂÈÎfiÓ· 8).

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹
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∂ÈÎfiÓ· 3: ŒÍÔ‰Ô˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ (Â›Â‰Ô 3). ∂ÈÎfiÓ· 4: ŒÍÔ‰Ô˜ ‰ÂÍÈ¿˜ ÎÔÈÏ›·˜ (Â›Â‰Ô 4).
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¡¤Â˜ ‰È·ÛÙ¿ÛÂÈ˜ ÛÙËÓ ÂÌ‚Ú˘˚Î‹ ˘ÂÚË¯Ô-
Î·Ú‰ÈÔÁÚ·Ê›·
∫¿ıÂ ÊÔÚ¿ Ô˘ ÂÍÂÙ¿˙Ô˘ÌÂ ÔÏÏ·Ï¤˜ ‰È·-
‰Ô¯ÈÎ¤˜ ÙÔÌ¤˜ ÙË˜ Î·Ú‰È¿˜ ÂÓÒ ·˘Ù‹ ¯Ù˘¿,
·Ó··ÚÈÛÙÔ‡ÌÂ ÛÙÔ Ì˘·Ïfi Ì·˜ ÙËÓ Î·Ú‰È¿
ÛÙËÓ ÙÚ›ÙË Î·È Ù¤Ù·ÚÙË ÙË˜ ‰È¿ÛÙ·ÛË. ∏ ÙÚÈÛ-
‰È¿ÛÙ·ÙË ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· Ô˘ ¤¯ÂÈ
‹‰Ë ·Ô‰ÂÈ¯ıÂ› ¯Ú‹ÛÈÌË ÛÙË ‰È¿ÁÓˆÛË Û˘ÁÁÂ-
ÓÒÓ Î·Ú‰ÈÔ·ıÂÈÒÓ ÛÂ ‚Ú¤ÊË, ·È‰È¿ Î·È
ÂÓ‹ÏÈÎÂ˜11, Ê·›ÓÂÙ·È fiÙÈ ¤¯ÂÈ Ó· ÚÔÛÊ¤ÚÂÈ
ÛËÌ·ÓÙÈÎ¿ ÏÂÔÓÂÎÙ‹Ì·Ù· ¤Ó·ÓÙÈ ÙË˜ ÎÏ·ÛÛÈ-
Î‹˜ ‰ÈÛ‰È¿ÛÙ·ÙË˜ Î·È Ó· ·ÓÔ›ÍÂÈ Î·ÈÓÔ‡ÚÁÈ-
Ô˘˜ ÔÚ›˙ÔÓÙÂ˜ ÛÙËÓ Î·Ú‰ÈÔÏÔÁ›· ÙÔ˘ ÂÌ‚Ú‡Ô˘.
∆ÚÂÈ˜ Â›Ó·È ÔÈ ·Ú¯¤˜ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ·ÂÈ-
ÎfiÓÈÛË˜: 1) Û¿ÚˆÛË ÙÔ˘ ÔÚÁ¿ÓÔ˘ ˘fi ÂÍ¤Ù·-
ÛË Î·È Û˘ÛÛÒÚÂ˘ÛË ÔÁÎÔÌÂÙÚÈÎÒÓ ‰Â‰ÔÌ¤-

ÓˆÓ ÁÈ· ·˘Ùfi, 2) ÂÂÍÂÚÁ·Û›· ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ
·˘ÙÒÓ Î·È 3) ·fi‰ÔÛË ÙÔ˘˜ Û·Ó ·Ó·ÙÔÌÈÎ¿
Î·È ÏÂÈÙÔ˘ÚÁÈÎ¿ ¯Ú‹ÛÈÌË ÏËÚÔÊÔÚ›· ·fi
¤Ó· ÙÚÈÛ‰È¿ÛÙ·Ù· Û˘Á¯ÚÔÓÈÛÌ¤ÓÔ Û‡ÛÙËÌ·
˘ÔÏÔÁÈÛÙÒÓ.
∏ ÙÂÏÂ˘Ù·›· ‰ÂÎ·ÂÙ›· ˘‹ÚÍÂ Ì¿ÚÙ˘Ú·˜ ÛË-
Ì·ÓÙÈÎÒÓ ÂÍÂÏ›ÍÂˆÓ ÛÂ fiÙÈ ·ÊÔÚ¿ ÙËÓ ÙÚÈÛ-
‰È¿ÛÙ·ÙË ÂÌ‚Ú˘˚Î‹ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·.
∞Ú¯ÈÎ¿ Ë ÙÚÈÛ‰È¿ÛÙ·ÙË ·ÂÈÎfiÓÈÛË ÙË˜ Î·Ú-
‰È¿˜ ‹Ù·Ó ÛÙ·ÙÈÎ‹ ÌÂ ÂÈÎfiÓÂ˜ Ô˘ ‰ÂÓ ÎÈÓÔ‡-
ÓÙ·Ó Î·È ÂÚÈÂ›¯·Ó ·Ó·ÌÂÌÈÁÌ¤Ó· ÛÙÔÈ¯Â›·
·fi ‰È·ÊÔÚÂÙÈÎ¿ ÛËÌÂ›· ÙÔ˘ Î·Ú‰È·ÎÔ‡ Î‡-
ÎÏÔ˘. ŒÓ· ÂÈÏ¤ÔÓ Úfi‚ÏËÌ· ‹Ù·Ó fiÙÈ Ë Î›-
ÓËÛË ÙˆÓ Î·Ú‰È·ÎÒÓ ÙÔÈ¯ˆÌ¿ÙˆÓ Î·Ù¿ ÙË Û¿-
ÚˆÛË Â›¯Â Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙË ‰ËÌÈÔ˘ÚÁ›·
artifacts Ì¤Û· ÛÙÔ Û˘ÁÎÂÓÙÚˆÌ¤ÓÔ fiÁÎÔ ÏË-

À¶∂ƒ∏Ã√°ƒ∞ºπ∞ ∆√ª.3, ∆∂ÀÃ.2, ™∂§. 103-119, 2006
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∂ÈÎfiÓ· 5: ∆ÔÌ‹ ÙÚÈÒÓ ·ÁÁÂ›ˆÓ-ÙÚ·¯Â›·˜ (Â›Â‰Ô 5). ∂ÈÎfiÓ· 6: ŒÁ¯ÚˆÌÔ Doppler: ∆ÔÌ‹ 4 ÎÔÈÏÔÙ‹ÙˆÓ.

∂ÈÎfiÓ· 7: ŒÁ¯ÚˆÌÔ Doppler: ∆ÔÌ‹ 5 ÎÔÈÏÔÙ‹ÙˆÓ. ∂ÈÎfiÓ· 8: ŒÁ¯ÚˆÌÔ Doppler: ∆ÔÌ‹ 3 ·ÁÁÂ›ˆÓ.
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ÚÔÊÔÚÈÒÓ ÌÂ ·ÔÙ¤ÏÂÛÌ· ÂÈÎfiÓÂ˜ ÌÂÈˆÌ¤ÓË˜
Â˘ÎÚ›ÓÂÈ·˜ Î·È ·ÎÚ›‚ÂÈ·˜. °È· Ó· ˘ÂÚË‰Ë-
ıÔ‡Ó Ù· ÚÔ‚Ï‹Ì·Ù· ·˘Ù¿ ·Ó·Ù‡¯ıËÎ·Ó ÙÂ-
¯ÓÈÎ¤˜ Û˘ÓÙÔÓÈÛÌÔ‡ ÙˆÓ ‰ÈÛ‰È¿ÛÙ·ÙˆÓ ÂÈÎfi-
ÓˆÓ ÌÂ ÙÔ ·ÓÙ›ÛÙÔÈ¯Ô ÛËÌÂ›Ô ÙÔ˘ Î·Ú‰È·ÎÔ‡
Î‡ÎÏÔ˘ (gating). ∆Ô ·ÔÙ¤ÏÂÛÌ· ‹Ù·Ó ÌÂ›ˆÛË
ÙˆÓ artifacts Î·È ‰˘Ó·ÙfiÙËÙ· ÂÍ¤Ù·ÛË˜ ÂÓfi˜
Î·Ú‰È·ÎÔ‡ Î‡ÎÏÔ˘ Ì¤Û· ÛÙÔ ÛÂÙ ÙˆÓ ÙÚÈÛ‰È¿-
ÛÙ·ÙˆÓ ÏËÚÔÊÔÚÈÒÓ. ™·Ó Ê˘ÛÈÎ‹ ÚÔ¤ÎÙ·-
ÛË Î·È ÂÍ¤ÏÈÍË ·˘ÙÔ‡ ÙÔ˘ Û˘ÓÙÔÓÈÛÌÔ‡ ÂÌÊ·-
Ó›ÛıËÎÂ ÙÔ 2003 Ë ÙÂ¯ÓÔÏÔÁ›· STIC (·ÎÚˆÓ‡-
ÌÈÔ ÁÈ· ÙË Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÈÎfiÓˆÓ ÛÙÔ ¯ÒÚÔ
Î·È ¯ÒÚÔ) Ô˘ ÂÈÙÚ¤ÂÈ ÙËÓ ¤ÌÌÂÛË ˘ÂÚË-
¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· fiÁÎÔ˘ ‹ ·ÏÏÈÒ˜ offline ·Ó¿-
Ï˘ÛË, ÂÓÒ ÙÔ 2005 ÂÚÈÁÚ¿ÊËÎÂ Î·È Ë ¿ÌÂÛË
˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· fiÁÎÔ˘ ÛÙÔ ¤Ì‚Ú˘Ô ‹
·ÏÏÈÒ˜ ÙÔ real time 3DE. 
∆Ô 2003 ÚÔÙ¿ıËÎÂ ÌÈ· ÔÓÔÌ·ÙÔÏÔÁ›· Ô˘
ÂÈÙÚ¤ÂÈ ÙÔÓ Û·Ê‹ ‰È·¯ˆÚÈÛÌfi ÙˆÓ Ù‡ˆÓ
ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜: 1)
ÛÙ·ÙÈÎfi 3D (¿ÌÂÛÔ ˘ÂÚË¯ÔÁÚ¿ÊËÌ· fiÁÎÔ˘:
¯ˆÚ›˜ Û˘ÓÙÔÓÈÛÌfi), 2) 3D ·ÏËıÔ‡˜ ¯ÚfiÓÔ˘
(¿ÌÂÛÔ ˘ÂÚË¯ÔÁÚ¿ÊËÌ· fiÁÎÔ˘, ·ÏËıÔ‡˜
¯ÚfiÓÔ˘: online 4D),  Î·È 3) STIC (¤ÌÌÂÛÔ
˘ÂÚË¯ÔÁÚ¿ÊËÌ· fiÁÎÔ˘, ÌÂ Û˘ÓÙÔÓÈÛÌfi:
offline 4D).12

¶ÚÔÎ·Ù·ÚÎÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜
√È ÚÒÙÂ˜ ÌÂÏ¤ÙÂ˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯Ô-
Î·Ú‰ÈÔÁÚ·Ê›·˜ ÛÂ Ê˘ÛÈÔÏÔÁÈÎ¿ Î·È ·ıÔÏÔ-
ÁÈÎ¿ ¤Ì‚Ú˘· ¤ÁÈÓ·Ó ¯ˆÚ›˜ Û˘ÓÙÔÓÈÛÌfi Î·È ·-
ÚfiÏÔ Ô˘ ¤¯Ô˘Ó Ï¤ÔÓ ÈÛÙÔÚÈÎfi ÌfiÓÔ ÂÓ‰È·-
Ê¤ÚÔÓ ·Í›˙ÂÈ Ó· ·Ó·ÊÂÚıÔ‡Ó. ∆Ô 1996 ÔÈ
Meyer-Wittkopf Û˘Ó¤ÎÚÈÓ·Ó ÙËÓ ÙÚÈÛ‰È¿ÛÙ·-
ÙË ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ÌÂ MRI ÛÂ 7 ·ıÔ-
ÏÔÁÈÎ¤˜ ÂÌ‚Ú˘˚Î¤˜ Î·Ú‰È¤˜.13 ¶·ÚfiÏÔ Ô˘
ÂÈÙÂ‡¯ıËÎ·Ó ÈÎ·ÓÔÔÈËÙÈÎ¤˜ ÙÔÌ¤˜ ÛÂ 6 ·fi
Ù· 7 ÂÚÈÛÙ·ÙÈÎ¿, ÔÈ ÂÈÎfiÓÂ˜ ÙË˜ Ì·ÁÓËÙÈÎ‹˜
ÙÔÌÔÁÚ·Ê›·˜ ıÂˆÚ‹ıËÎ·Ó Î·Ï‡ÙÂÚÂ˜. ∆ÔÓ
›‰ÈÔ ¯ÚfiÓÔ Ë Zosmer Î·È Û˘Ó. ÂÍ¤Ù·Û·Ó 54
˘ÁÈÂ›˜ Á˘Ó·›ÎÂ˜ ÌÂ 3D Î·È Î·Ù¿ÊÂÚ·Ó Ó·
¤¯Ô˘Ó ÈÎ·ÓÔÔÈËÙÈÎ¤˜ ÂÈÎfiÓÂ˜ ÛÙÔ 85% ÙˆÓ
ÂÌ‚Ú‡ˆÓ.14 √ ÂÈÌ‹ÎË˜ ¿ÍÔÓ·˜ ÙË˜ ·ÚÈÛÙÂÚ‹˜
ÎÔÈÏ›·˜ ‹Ù·Ó ÔÚ·Ùfi˜ ÛÙÔ 87%, Ô ‚Ú·¯‡˜ ¿ÍÔ-
Ó·˜ ÛÙÔ 57% Î·È ÙÔ ·ÔÚÙÈÎfi ÙfiÍÔ ÛÙÔ 65%
ÙˆÓ ÂÚÈÙÒÛÂˆÓ. √È Chang Î·È Û˘Ó. ¤Ó·Ó
¯ÚfiÓÔ ·ÚÁfiÙÂÚ· Û˘Ó¤ÎÚÈÓ·Ó ÙËÓ ·Ó··Ú·Áˆ-
ÁÈÌfiÙËÙ· ÙÔ˘ 2D ÌÂ ÙÔ 3D ÛÙËÓ ÂÎÙ›ÌËÛË ÙˆÓ

Î·Ú‰È·ÎÒÓ fiÁÎˆÓ ÛÂ 50 Ê˘ÛÈÔÏÔÁÈÎ¿ ¤Ì‚Ú˘·
Î·È ‚Ú‹Î·Ó fiÙÈ ÙÔ 3D ˘ÂÚÙÂÚÔ‡ÛÂ.15 ∆¤ÏÔ˜,
ÔÈ Levental Î·È Û˘Ó. ÙÔ 1998 Û˘ÁÎÚ›ÓÔÓÙ·˜ ÙÔ
3D ¯ˆÚ›˜ Û˘ÓÙÔÓÈÛÌfi ÌÂ ÙÔ 2D ÛÂ 31 ·ÛıÂ-
ÓÂ›˜, ‚Ú‹Î·Ó fiÙÈ ÙÔ 3D ˘ÛÙÂÚÔ‡ÛÂ ÛÙËÓ ÔÈfi-
ÙËÙ· ÂÈÎfiÓ·˜ Î·È ÛÙÈ˜ ‚·ÛÈÎ¤˜ ˘ÂÚË¯ÔÁÚ·ÊÈ-
Î¤˜ ÙÔÌ¤˜ fiˆ˜ ·˘Ù‹ ÙˆÓ 4-ÎÔÈÏÔÙ‹ÙˆÓ Î·È
ÙˆÓ ÂÍfi‰ˆÓ ÙË˜ ‰ÂÍÈ¿˜ Î·È ·ÚÈÛÙÂÚ‹ ÎÔÈÏ›·˜,
·ÏÏ¿ ‹Ù·Ó ÂÏ·ÊÚÒ˜ Î·Ï‡ÙÂÚÔ ÛÙËÓ Î·Ù¿‰ÂÈ-
ÍË ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ÙÔ˘ ‚ÔÙ¿ÏÏÂÈÔ˘
fiÚÔ˘.16

2D Î·È 3D ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ¯ˆÚ›˜ Û˘-
ÓÙÔÓÈÛÌfi (non-gated)
√È Bega Î·È Û˘Ó. ÙÔ 2001 Û˘Ó¤ÎÚÈÓ·Ó ÙËÓ
·Ó·ÁÓÒÚÈÛË Î·Ú‰È·ÎÒÓ Ï¿ÓˆÓ ÌÂ 2D Î·È
3D ÛÂ 18 Á˘Ó·›ÎÂ˜ ËÏÈÎ›·˜ Î‡ËÛË˜ ·fi 16-26
Â‚‰ÔÌ¿‰Â˜.17 ∏ ÙÔÌ‹ ÙˆÓ 4 ÎÔÈÏÔÙ‹ÙˆÓ ÂÈ-
ÙÂ‡¯ıËÎÂ ÛÙÔ 93% ÙˆÓ ÂÚÈÙÒÛÂˆÓ ÙfiÛÔ ÌÂ
2D fiÛÔ Î·È ÌÂ 3D. ∏ ¤ÍÔ‰Ô˜ ÙË˜ ·ÚÈÛÙÂÚ‹˜
ÎÔÈÏ›·˜ ·ÂÈÎÔÓ›ÛıËÎÂ ÌÂ 2D ÛÙÔ 68%  Î·È
ÌÂ 3D ÛÙÔ 46% ÙˆÓ ÂÚÈÙÒÛÂˆÓ ÌÂ ÛËÌÂ›Ô
·ÊÂÙËÚ›·˜ ÙÈ˜ 4 ÎÔÈÏfiÙËÙÂ˜ Î·È ÛÙÔ 100%
fiÙ·Ó ÙÔ ÛËÌÂ›Ô ·ÊÂÙËÚ›·˜ ‹Ù·Ó Ë ·ÚÈÛÙÂÚ‹
·Ú·-ÂÈÌ‹ÎË˜ ÙÔÌ‹. ∏ ¤ÍÔ‰Ô˜ ÙË˜ ‰ÂÍÈ¿˜
ÎÔÈÏ›·˜ ·ÂÈÎÔÓ›ÛıËÎÂ ÛÙÔ 68% ÌÂ 2D Î·È
ÛÙÔ 71% ÌÂ 3D ÌÂ ÛËÌÂ›Ô ·ÊÂÙËÚ›·˜ ÙÈ˜ 4
ÎÔÈÏfiÙËÙÂ˜ Î·È ÙËÓ ·ÚÈÛÙÂÚ‹ ·Ú·-ÂÈÌ‹ÎË
ÙÔÌ‹ ·ÓÙ›ÛÙÔÈ¯·. ∆Ô ·ÔÚÙÈÎfi ÙfiÍÔ Î·È Ô ‚Ô-
Ù¿ÏÏÂÈÔ˜ fiÚÔ˜ ·ÂÈÎÔÓ›ÛıËÎ·Ó ÌÂ 2D ÛÙÔ
12% Î·È 18% ·ÓÙ›ÛÙÔÈ¯·. ªÂ 3D Î·È ÛËÌÂ›Ô
·ÊÂÙËÚ›·˜ ÙÈ˜ 4 ÎÔÈÏfiÙËÙÂ˜ Ë ·ÂÈÎfiÓÈÛË ÙÔ˘
·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ÙÔ˘ ‚ÔÙ¿ÏÏÂÈÔ˘ fiÚÔ˘
‹Ù·Ó ÂÈÙ˘¯‹˜ ÛÙÔ 66% Î·È 86% ÙˆÓ ÂÚÈÙÒ-
ÛÂˆÓ ·ÓÙ›ÛÙÔÈ¯·. √È ÂÚÂ˘ÓËÙ¤˜ Î·Ù¤ÏËÁ·Ó
ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ Ë ÙÚÈÛ‰È¿ÛÙ·ÙË ˘ÂÚË¯Ô-
ÁÚ·Ê›· ‰ÈÂ˘ÎfiÏ˘ÓÂ ÙËÓ Ï‹„Ë ÂÚÈÛÛfiÙÂÚˆÓ
Î·Ú‰È·ÎÒÓ ÙÔÌÒÓ ·fi fiÙÈ Ë ‰ÈÛ‰È¿ÛÙ·ÙË. 

2D Î·È 3D ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ÌÂ Û˘ÓÙÔ-
ÓÈÛÌfi (motion-gated)
™ÙËÓ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ¯ˆÚ›˜ Û˘ÓÙÔÓÈ-
ÛÌfi ·Ú¿ÁÂÙ·È ¤Ó·˜ ÌfiÓÔ fiÁÎÔ˜ ÏËÚÔÊÔ-
ÚÈÒÓ ÌÂ ·Ó·ÌÂÌÈÁÌ¤Ó· ÛÙÔÈ¯Â›· ·fi ÔÏÏ·-
Ï¿ ÛËÌÂ›· ÙÔ˘ Î·Ú‰È·ÎÔ‡ Î‡ÎÏÔ˘ Î·È ·ÔÙ¤-
ÏÂÛÌ· ÂÈÎfiÓÂ˜ ÂÚÈÔÚÈÛÌ¤ÓË˜ ·ÎÚ›‚ÂÈ·˜ Î·È
Â˘ÎÚ›ÓÂÈ·˜. ∏ Î·Ú‰È·Î‹ Û˘Û¯¤ÙÈÛË ·ÊÔÚ¿
ÙËÓ Ù·˘Ùfi¯ÚÔÓË ÂÈÏ¤ÔÓ Î·Ù·ÁÚ·Ê‹ ¯ˆÚÔ-

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹
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¯ÚÔÓÈÎÒÓ ÏËÚÔÊÔÚÈÒÓ ¤ÙÛÈ ÒÛÙÂ Î¿ıÂ ¤Ó·˜
fiÁÎÔ˜ ÏËÚÔÊÔÚÈÒÓ Ó· ÂÚÈ¤¯ÂÈ ÛÙÔÈ¯Â›·
·fi ¤Ó· ‰Â‰ÔÌ¤ÓÔ ÛËÌÂ›Ô ÙÔ˘ Î·Ú‰È·ÎÔ‡ Î‡-
ÎÏÔ˘. 
ªÂÙ¿ ÙË Á¤ÓÓËÛË ÙÔ˘ ÓÂÔÁÓÔ‡, Ô Û˘ÓÙÔÓÈÛÌfi˜
ÙˆÓ ÂÈÎfiÓˆÓ ÌÂ ÙÔÓ Î·Ú‰È·Îfi Î‡ÎÏÔ Â›Ó·È
Û¯ÂÙÈÎ¿ ·Ï‹ ‰È·‰ÈÎ·Û›· Ô˘ ‰ÈÂ˘ÎÔÏ‡ÓÂÙ·È
·fi ÙÔ ËÏÂÎÙÚÔÎ·Ú‰ÈÔÁÚ¿ÊËÌ·. ∏ ›‰È· ‰È·-
‰ÈÎ·Û›· ÚÔÁÂÓÓËÙÈÎ¿ Â›Ó·È ÔÏ‡ ÈÔ Â›Ô-
ÓË. ™ÙÈ˜ ÚÒÙÂ˜ ÌÂÏ¤ÙÂ˜ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÁÈ·
ÙË ‰È¿ÛÙ·ÛË ÙÔ˘ ¯ÚfiÓÔ˘ Ë ÌÂÙ·ÙÚÔ‹ Fourier9

Ô˘ ‚ÔËıÔ‡ÛÂ Ó· ˘ÔÏÔÁÈÛıÂ› Ë ‚·ÛÈÎ‹ Î·Ú-
‰È·Î‹ Û˘¯ÓfiÙËÙ· ÂÓÒ ·ÚÁfiÙÂÚ· ÁÈ· ÙÔÓ ›‰ÈÔ
ÛÎÔfi ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ ÙÔ M mode18 Î·È Ë
Doppler Î˘Ì·ÙÔÌÔÚÊ‹.19 √È Sklansky Î·È Û˘Ó
ÙÔ 1998 Û˘Ó¤ÎÚÈÓ·Ó ÙËÓ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·-
Ê›· ÌÂ Û˘ÓÙÔÓÈÛÌfi ÌÂ ÙËÓ ˘ÂÚË¯ÔÎ·Ú‰ÈÔ-
ÁÚ·Ê›· ¯ˆÚ›˜ Û˘ÓÙÔÓÈÛÌfi Î·È Î·Ù¤ÏËÍ·Ó fiÙÈ
ÛÙËÓ ÚÒÙË Ë ·ÂÈÎfiÓÈÛË Î·È Ë Î·Ù·ÓfiËÛË
ÙˆÓ Î·Ú‰È·ÎÒÓ ‰ÔÌÒÓ Â›Ó·È Û·ÊÒ˜ Î·Ï‡ÙÂ-
ÚË.20 ∏ ·ÓˆÙÂÚfiÙËÙ· ÙˆÓ Û˘ÛÙËÌ¿ÙˆÓ ÌÂ Û˘-
ÓÙÔÓÈÛÌfi ÛÂ Û¯¤ÛË ÌÂ ·˘Ù¿ ¯ˆÚ›˜ ¤ÁÎÂÈÙ·È
ÛÙË ÌÂÁ·Ï‡ÙÂÚË Â˘ÎÚ›ÓÂÈ· Î·È ÙË ‰˘Ó·ÙfiÙËÙ·
·ÂÈÎfiÓÈÛË˜ ÙË˜ Î·Ú‰È·Î‹˜ Î›ÓËÛË˜. ∆Ô 2001
ÔÈ Meyer-Wittkopf ÂÍ¤Ù·Û·Ó ÙÈ˜ ‰˘Ó·ÙfiÙËÙÂ˜
ÙË˜ 3D ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ ÌÂ Û˘ÓÙÔÓÈ-
ÛÌfi ÛÂ ¤Ì‚Ú˘· ÌÂ Û˘ÁÁÂÓÂ›˜ Î·Ú‰ÈÔ¿ıÂÈ-
Â˜.21 ªÂÙ¿ ÙËÓ ÂÍ¤Ù·ÛË ÌÂ 2D, Ù· ÙÚÈÛ‰È¿ÛÙ·-
Ù· ÛÙÔÈ¯Â›· Û˘ÏÏ¤ÁÔÓÙ·Ó ÚÔÔÙÈÎ¿ ÛÂ 22 ¤Ì-
‚Ú˘· ÌÂ ‰È¿ÊÔÚÂ˜ Î·Ú‰È·Î¤˜ ·ÓˆÌ·Ï›Â˜. √È
‚·ÛÈÎ¤˜ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·ÊÈÎ¤˜ ‰ÔÌ¤˜ ÙˆÓ
ÊÏÂ‚ÔÎÔÏÈÎÒÓ, ÎÔÏÔÎÔÈÏÈ·ÎÒÓ Î·È ÎÔÈÏÈÔ-
·ÚÙËÚÈ·ÎÒÓ Û˘Ó‰¤ÛÂˆÓ ÂÍ¿ÁÔÓÙ·Ó ·fi Ù·
ÛÂÙ ÙˆÓ ÏËÚÔÊÔÚÈÒÓ fiÁÎÔ˘ Î·È ÂÈÏ¤ÁÔÓÙ·Ó
ÁÈ· 3D ·Ó·Î·Ù·ÛÎÂ˘‹ Î·È ·Ó¿Ï˘ÛË. ∏ 3D
˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ÌÂ Û˘ÓÙÔÓÈÛÌfi Â¤-
ÙÚÂÂ ÙË ‰È·ÁÓˆÛÙÈÎ¿ ·Ô‰ÂÎÙ‹ ·ÂÈÎfiÓÈÛË
fiÏˆÓ ÙˆÓ Î·Ú‰È·ÎÒÓ ‰ÔÌÒÓ ÛÂ 7 ·fi Ù· 22
¤Ì‚Ú˘·. ¶·ÚfiÏË ÙËÓ ·ÓÂ·ÚÎ‹ ÔÈfiÙËÙ· ÂÈ-
ÎfiÓˆÓ Î·È ÙËÓ Î·ÙˆÙÂÚfiÙËÙ· ÙÔ˘ 3D ÛÙÈ˜ Â-
ÚÈÛÛfiÙÂÚÂ˜ Î·Ú‰ÈÔ¿ıÂÈÂ˜, ÔÈ ÂÚÂ˘ÓËÙ¤˜ Î·-
ÙfiÚıˆÛ·Ó Ó· ·ÔÎÔÌ›ÛÔ˘Ó ÌÈ· Î·Ú‰ÈÔ·ıÔ-
ÏÔÁÔ·Ó·ÙÔÌÈÎ‹ ÂÈÎfiÓ· ÙˆÓ ·ÓˆÌ·ÏÈÒÓ ÛÂ
ÔÚÈÛÌ¤ÓÔ˘˜ ·ÛıÂÓÂ›˜ Î·È Ó· ÙËÓ ·ÚÔ˘ÛÈ¿-
ÛÔ˘Ó ÛÙ· Ì¤ÏË ÂÎÂ›Ó· ÙË˜ ÂÚÈÁÂÓÓËÙÈÎ‹˜
ÔÌ¿‰·˜ Ô˘ Û˘ÌÌÂÙÂ›¯Â ÛÙËÓ ·Ú·ÎÔÏÔ‡ıËÛË
Î·È ıÂÚ·Â›· ÙˆÓ ÓÂÔÁÓÒÓ. ∆· ·Ú¯ÈÎ¿ ÙÔ˘˜
·ÔÙÂÏ¤ÛÌ·Ù· ‹Ù·Ó ÂÓı·ÚÚ˘ÓÙÈÎ¿ ·ÏÏ¿ ·Ó¿-

ÌÈÎÙ· Î·È ˘ÔÁÚ¿ÌÌÈ˙·Ó ÙËÓ ·Ó¿ÁÎË ÁÈ· ‚ÂÏ-
Ù›ˆÛË ÙË˜ Â˘ÎÚ›ÓÂÈ·˜ ÙˆÓ ÂÈÎfiÓˆÓ.

™˘Û¯¤ÙÈÛË ·ÂÈÎÔÓ›ÛÂˆÓ  ÛÙÔ ¯ÒÚÔ Î·È ÛÙÔ
¯ÚfiÓÔ: STIC (Spatio-Temporal Image
Correlation)
∆Ô 2003 ÂÈÛ‹¯ıË ÌÈ· Î·ÈÓÔ‡ÚÈ· Ì¤ıÔ‰Ô˜ ÂÎÙ›-
ÌËÛË˜ ÙË˜ ÂÌ‚Ú˘˚Î‹˜ Î·Ú‰È¿˜ ÙÔ ÏÂÁfiÌÂÓÔ
STIC, ‹ ·ÏÏÈÒ˜ Ë Û˘Û¯¤ÙÈÛË ÙˆÓ ·ÂÈÎÔÓ›ÛÂ-
ˆÓ ÛÙÔ ¯ÒÚÔ Î·È ÛÙÔ ¯ÚfiÓÔ.22 ∏ ‰È¿ÚÎÂÈ· ÙË˜
·ÂÈÎfiÓÈÛË˜ ÔÈÎ›ÏÏÂÈ ·fi 7.5-15 ‰Â˘ÙÂÚfiÏÂ-
Ù· Î·È ÂÈÙÚ¤ÂÈ ÙË Û˘ÏÏÔÁ‹ ÏËÚÔÊÔÚÈÒÓ
·fi ¤Ó·Ó ÔÏfiÎÏËÚÔ Î·Ú‰È·Îfi Î‡ÎÏÔ. ∆Ô
STIC ˘ÔÏÔÁ›˙ÂÈ ÙË Ì¤ÛË Î·Ú‰È·Î‹ Û˘¯ÓfiÙË-
Ù· Î·È ÔÈ ÂÈÎfiÓÂ˜ Ì¤Û· ÛÙÔÓ fiÁÎÔ Ô˘ ·Ô‰fi-
ıËÎÂ Ù·ÍÈÓÔÌÔ‡ÓÙ·È ·Ó¿ÏÔÁ· ÌÂ ÙËÓ ¯ÚÔÓÈÎ‹
ÙÔ˘˜ Û˘Û¯¤ÙÈÛË ÌÂ ÙÔÓ Î·Ú‰È·Îfi Î‡ÎÏÔ. ∆Ô
·ÔÙ¤ÏÂÛÌ· Â›Ó·È Ë ·ÂÈÎfiÓÈÛË ÂÓfi˜ ÔÏfiÎÏË-
ÚÔ˘ Î·Ú‰È·ÎÔ‡ Î‡ÎÏÔ˘ ÛÂ Î›ÓËÛË ÛÂ ¤Ó· ·ÙÂ-
ÏÂ›ˆÙÔ ÙÚÈÛ‰È¿ÛÙ·ÙÔ cineloop. 
To STIC Á›ÓÂÙ·È ÛÂ ‰‡Ô ‚‹Ì·Ù·: ÚÒÙ· Û˘Ï-
Ï¤ÁÔÓÙ·È ÌÂ ÙËÓ ÙÚÈÛ‰È¿ÛÙ·ÙË ÎÂÊ·Ï‹ ÙˆÓ
˘ÂÚ‹¯ˆÓ ÛÙÔÈ¯Â›· Ô˘ ÂÚÈ¤¯Ô˘Ó ÌÂÁ¿ÏÔ
·ÚÈıÌfi ‰ÈÛ‰È¿ÛÙ·ÙˆÓ ÂÈÎfiÓˆÓ, ÙË ÌÈ· ›Ûˆ
·fi ÙËÓ ¿ÏÏË. ™ÙË Û˘Ó¤¯ÂÈ· ÙÔ Û‡ÛÙËÌ· ÔÚ-
Á·ÓÒÓÂÈ ·˘Ù¿ Ù· ÛÙÔÈ¯Â›· ÌÂ  ‚¿ÛË ÙË Û˘Û¯¤-
ÙÈÛ‹ ÙÔ˘˜ ÛÙÔ ¯ÒÚÔ Î·È ÛÙÔ ¯ÚfiÓÔ. ∂¿Ó ÙÔ 3D
·Ú¯›ÛÂÈ ÛÙÔ Â›Â‰Ô ÙˆÓ 4 ÎÔÈÏÔÙ‹ÙˆÓ Î·È
ÂÈÏÂ¯ıÂ› ÁˆÓ›· Û¿ÚˆÛË˜ ·fi 15-40 ÌÔ›ÚÂ˜,
ÙfiÙÂ Ù· ÛÙÔÈ¯Â›· Ô˘ ı· ÂÚÈÏ·Ì‚¿ÓÔÓÙ·È
ÛÙÔ STIC ı· ÂÚÈ¤¯Ô˘Ó ÙËÓ ¿Óˆ ÎÔÈÏ›·, ÙÈ˜ 4,
ÙÈ˜ 5 ÎÔÈÏfiÙËÙÂ˜, Ù· ÙÚ›· ·ÁÁÂ›· Î·È ÙÔ ·ÔÚÙÈ-
Îfi ÙfiÍÔ. 
√ Î·Ú‰È·Îfi˜ Î‡ÎÏÔ˜ ÌÔÚÂ› Ó· ÌÂÁÂı˘ÓıÂ›,
Ó· ÂÈ‰ˆıÂ› frame by frame, Ó· ÂÚÈÛÙÚ·ÊÂ›
Î·È Ó· ÂÍÂÙ·ÛıÂ› ÛÂ fiÏÔÓ ÙÔÓ fiÁÎÔ Ô˘ ·Ô-
‰fiıËÎÂ. ∆· Î‡ÚÈ· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙÔ˘ STIC
Â›Ó·È Ë Î·Ï‡ÙÂÚË ·ÂÈÎfiÓÈÛË, Ë ‰˘Ó·ÙfiÙËÙ·
ÂÍ¤Ù·ÛË˜ ÙË˜ Î·Ú‰È¿˜ ·fi ÛËÌÂ›· Î·ÙÒÙÂÚ·
Î·È ˘„ËÏfiÙÂÚ· ÛËÌÂ›· ÙË˜ ÙÔÌ‹˜ ÙˆÓ 4 ÎÔÈÏÔ-
Ù‹ÙˆÓ, Î·È Ë Â‡ÎÔÏË ·ÂÈÎfiÓÈÛË ÙˆÓ ÌÂÁ¿ÏˆÓ
·ÁÁÂ›ˆÓ ÌÂ ·Ï‹ ÂÚÈÛÙÚÔÊ‹ Á‡Úˆ ·fi ¤Ó·
ÛËÌÂ›Ô ·Ó·ÊÔÚ¿˜ Î·Ù¿ ÙÔÓ x, y Î·È z ¿ÍÔÓ·.
∆· ÛÙÔÈ¯Â›· ÌÔÚÔ‡Ó Ó· ·ÔıËÎÂ˘ıÔ‡Ó „Ë-
ÊÈ·Î¿, Ó· ·Ó·‰ËÌÈÔ˘ÚÁËıÔ‡Ó Î·È Ó· ·ÔÛÙ·-
ÏÔ‡Ó ÛÂ ·ÔÌ·ÎÚ˘ÛÌ¤Ó· ÛËÌÂ›· ÁÈ· ÂÎÙ›ÌËÛË
·fi ÂÈ‰ÈÎfi ÛÙËÓ ÂÌ‚Ú˘˚Î‹ Î·Ú‰ÈÔÏÔÁ›·.
∆Ô 2003 ÔÈ Vinals Î·È Û˘Ó ‰ËÌÔÛÈÂ‡ıËÎ·Ó
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ÚÔÔÙÈÎ‹ ÌÂÏ¤ÙË 100 ÂÌ‚Ú‡ˆÓ ËÏÈÎ›·˜ 18-37
Â‚‰ÔÌ¿‰ˆÓ ÌÂ STIC Î·È ·Ó·Ê¤ÚÔ˘Ó ÔÛÔÛÙfi
ÂÈÙ˘¯Ô‡˜ Ï‹ÚÔ˘˜ ·ÂÈÎfiÓÈÛË˜ ÙË˜ Î·Ú‰È¿˜
ÙË˜ Ù¿ÍË˜ ÙÔ˘ 95%.23 ∆Ô 2005 Ë ›‰È· ÔÌ¿‰·
ÂÚÂ˘ÓËÙÒÓ ‰ËÌÔÛ›Â˘ÛÂ ÚÔÔÙÈÎ‹ ÌÂÏ¤ÙË 50
ÂÁÎ‡ˆÓ Á˘Ó·ÈÎÒÓ ¿Óˆ ÛÙË ¯Ú‹ÛË Î·È ·Ô-
ÛÙÔÏ‹ ÙÔ˘ STIC ÌÂ ÙËÏÂ˚·ÙÚÈÎ‹.24 ∏ Û¿ÚˆÛË
ÙË˜ Î·Ú‰È¿˜ ÁÈÓfiÙ·Ó ·fi 2 ÂÍÂÙ·ÛÙ¤˜ ¯ˆÚ›˜
ÂÌÂÈÚ›· ÛÙËÓ ÂÌ‚Ú˘˚Î‹  ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·-
Ê›·. ™ÙË Û˘Ó¤¯ÂÈ· Ù· ÛÙÔÈ¯Â›· ·ÔÛÙ¤ÏÏÔÓÙ·Ó
ÌÂ ÙÔ ‰È·‰›ÎÙ˘Ô ÛÂ ÙÚ›ÙÔ ÂÍÂÙ·ÛÙ‹ ¤ÌÂÈÚÔ
ÛÙËÓ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·. √ ÙÂÏÂ˘Ù·›Ô˜
ÌfiÚÂÛÂ Ó· ÚÔ‚Â› ÛÂ Ï‹ÚË Î·Ú‰È·Î‹ ÂÍ¤-
Ù·ÛË ÛÙÔ 86% Î·È 95% ÙˆÓ ÂÚÈÙÒÛÂˆÓ
(·fi Ù· ÛÙÔÈ¯Â›· ÙÔ˘ ÚÒÙÔ˘ Î·È ‰Â‡ÙÂÚÔ˘
ÂÍÂÙ·ÛÙ‹ ·ÓÙ›ÛÙÔÈ¯·), Ó· ‰È·ÁÓÒÛÂÈ ‰‡Ô Â-
ÚÈÙÒÛÂÈ˜ ÌÂÈ˙fiÓˆÓ Û˘ÁÁÂÓÒÓ Î·Ú‰ÈÔ·ıÂÈ-
ÒÓ, Ó· ¯·Ú·ÎÙËÚ›ÛÂÈ ¤Ó· ÙÚ›ÙÔ ‡ÔÙÔ ÂÚÈ-
ÛÙ·ÙÈÎfi Û·Ó Ê˘ÛÈÔÏÔÁÈÎfi Î·È Ó· ÚÔ‚Â› Ù¤ÏÔ˜
ÛÂ Û˘Ì‚Ô˘ÏÂ˘ÙÈÎ‹ ÙˆÓ ÁÔÓ¤ˆÓ.

™¿ÚˆÛË ÙË˜ Î·Ú‰È¿˜25

∏ ˘„ËÏ‹˜ ÔÈfiÙËÙ·˜ Ï‹„Ë Â›Ó·È ··Ú·›ÙËÙË
ÁÈ· ÙËÓ ÂÈÙ˘¯‹ 4D ÂÍ¤Ù·ÛË ÙË˜ Î·Ú‰È¿˜.
ŒÙÛÈ, Ë 2D ÂÈÎfiÓ·, ÙÔ ¤Á¯ÚˆÌÔ Î·È power
Doppler Ú¤ÂÈ Ó· ¤¯Ô˘Ó ÚÔÛ·ÚÌÔÛıÂ› ÌÂ
ÙÚfiÔ Ù¤ÙÔÈÔ Ô˘ Ó· ÂÈÙÚ¤ÂÈ ÙËÓ Î·Ï‡ÙÂÚË
‰˘Ó·Ù‹ ·ÂÈÎfiÓÈÛË ÚÈÓ ·Ú¯›ÛÂÈ Ë ÙÚÈÛ‰È¿-
ÛÙ·ÙË Û¿ÚˆÛË. ∏ ÂÚÈÔ¯‹ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜
(region of interest: ROI) ÂÈÏ¤ÁÂÙ·È ·fi ÙÔÓ
ÂÍÂÙ·ÛÙ‹,  Î·È ÙÔÔıÂÙÂ›Ù·È ¤ÙÛÈ ÒÛÙÂ Ó· Â-
ÚÈ¤¯ÂÈ ÙËÓ Î·Ú‰È¿ ‹ Î·È ¿ÏÏ· fiÚÁ·Ó· (.¯.
ÛÙfiÌ·¯Ô, ÛÔÓ‰˘ÏÈÎ‹ ÛÙ‹ÏË) ÚÈÓ ·Ú¯›ÛÂÈ Ë
Û¿ÚˆÛË (ÂÈÎfiÓ· 9). °È· ÙËÓ ÂÍ¤Ù·ÛË ÙˆÓ 4
Î·È 5 ÎÔÈÏÔÙ‹ÙˆÓ, ÙˆÓ ÙÚÈÒÓ ·ÁÁÂ›ˆÓ Î·È ÙË˜
ÙÚ·¯Â›·˜ Ë Û¿ÚˆÛË Á›ÓÂÙ·È ÌÂ ÂÁÎ¿ÚÛÈ· ÙÔÌ‹
ÛÙÔÓ ÂÌ‚Ú˘˚Îfi ıÒÚ·Î· ÂÓÒ ÁÈ· ÙËÓ ÂÍ¤Ù·ÛË
ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ÙÔ˘ ‚ÔÙ¿ÏÏÂÈÔ˘ fi-
ÚÔ˘, Ë Û¿ÚˆÛË Á›ÓÂÙ·È Î·Ù¿ ÙÔÓ ÂÈÌ‹ÎË ¿ÍÔ-
Ó·. ∏ ÂÚÈÔ¯‹ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜ Î·ıÔÚ›˙ÂÈ ÙÔ
Â‡ÚÔ˜ Î·È ‡„Ô˜ ÙÔ˘ ÛÂÙ ÙˆÓ ÔÁÎÔÌÂÙÚÈÎÒÓ
ÏËÚÔÊÔÚÈÒÓ (Ï¿Ó· x- Î·È y)  ÂÓÒ  fiÛÔ ÌÂ-
Á·Ï‡ÙÂÚË Â›Ó·È Ë ÂÚÈÔ¯‹ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜ Ùfi-
ÛÔ ÌÈÎÚfiÙÂÚË Â›Ó·È Ë Â˘ÎÚ›ÓÂÈ·. ∏ ÁˆÓ›· Û¿-
ÚˆÛË˜ Î·ıÔÚ›˙ÂÈ ÙÔ ‚¿ıÔ˜ (Ï¿ÓÔ z-). °È· ¤Ì-
‚Ú˘· ÛÙÔ ‰Â‡ÙÂÚÔ ÙÚ›ÌËÓÔ ÙË˜ Î‡ËÛË˜ ÁˆÓ›Â˜
Û¿ÚˆÛË˜ ÌÂÙ·Í‡ 20Ô Î·È 25Ô Â·ÚÎÔ‡Ó Û˘Ó‹-
ıˆ˜ ÁÈ· Ó· ÂÚÈÏËÊıÂ› Ô ÛÙfiÌ·¯Ô˜, Ë Î·Ú‰È¿

Î·È Ù· ÌÂÁ¿Ï· ·ÁÁÂ›· Ì¤Û· ÛÙÔ ÛÂÙ ÙˆÓ ÙÚÈÛ-
‰È¿ÛÙ·ÙˆÓ ÏËÚÔÊÔÚÈÒÓ. ∏ ‰È¿ÚÎÂÈ· ÙË˜ Û¿-
ÚˆÛË˜ ÂÈÏ¤ÁÂÙ·È ·fi ÙÔÓ ÂÍÂÙ·ÛÙ‹ Î·È Î˘-
Ì·›ÓÂÙ·È Û˘Ó‹ıˆ˜ ·fi 7.5-15 s. H ‰È¿ÚÎÂÈ·
ÙË˜ Û¿ÚˆÛË˜ Î·ıÔÚ›˙ÂÈ ÙËÓ Ù·¯‡ÙËÙ· ÌÂ ÙËÓ
ÔÔ›· Ë ÎÂÊ·Ï‹ Û·ÚÒÓÂÈ ÙËÓ ÂÚÈÔ¯‹ ÂÓ‰È·-
Ê¤ÚÔÓÙÔ˜. ŸÛÔ ÈÔ ·Ú·ÙÂÙ·Ì¤ÓË Â›Ó·È Ë
‰È¿ÚÎÂÈ· Û¿ÚˆÛË˜ ÙfiÛÔ ÌÂÁ·Ï‡ÙÂÚË Â›Ó·È Ë
Â˘ÎÚ›ÓÂÈ·, ·ÏÏ¿ Î·È ÙfiÛÔ ·˘Í¿ÓÂÈ Ë Èı·Ófi-
ÙËÙ· Î›ÓËÛË˜ ÙÔ˘ ÂÌ‚Ú‡Ô˘ Î·È ÂÈÛ·ÁˆÁ‹˜
artifacts.
∆Ô STIC ÂÈÙÚ¤ÂÈ ÙËÓ ·ÂÈÎfiÓÈÛË ÛÂ ÔÏÏ·-
Ï¿ Â›Â‰· (multiplanar imaging) ·ÏÏ¿ Î·È
ÙËÓ ·fi‰ÔÛË fiÁÎÔ˘ (volume rendering) ÙË˜
Î·Ú‰È¿˜.26,27

∞ÂÈÎfiÓÈÛË ÛÂ ÔÏÏ·Ï¿ Â›Â‰·
(multiplanar imaging)
™ÙËÓ ·ÂÈÎfiÓÈÛË ÛÂ ÔÏÏ·Ï¿ Â›Â‰· Ù·
ÙÚÈÛ‰È¿ÛÙ·Ù· ÛÂÙ ÏËÚÔÊÔÚÈÒÓ ÂÌÊ·Ó›˙ÔÓÙ·È
ÛÙËÓ ÔıfiÓË Û·Ó ÙÚ›· Î¿ıÂÙ· ÌÂÙ·Í‡ ÙÔ˘˜
Ï¿Ó· (A, B Î·È C) Ô˘ ÂÎÚÔÛˆÔ‡Ó Ù· Â›-
Â‰· X, Y Î·È ∑ ·ÓÙ›ÛÙÔÈ¯· (ÂÈÎfiÓ· 10). ∏
ÈÔ ·Ï‹ ÚÔÛ¤ÁÁÈÛË ÂÓfi˜ fiÁÎÔ˘ ÏËÚÔÊÔ-
ÚÈÒÓ ÙÔ˘ STIC Â›Ó·È Ë ÂÎÙ‡ÏÈÍË (scrolling) Ì¤-
Û· ÛÙÔÓ fiÁÎÔ ·fi Ù· Î¿Ùˆ ÚÔ˜ Ù· ¿Óˆ Î·-
Ù¿ Ì‹ÎÔ˜ ÙÔ˘ ·Ú¯ÈÎÔ‡ ÂÈ¤‰Ô˘ Û¿ÚˆÛË˜. ∏
ÂÎÙ‡ÏÈÍË ·˘Ù‹ ÂÈÙÚ¤ÂÈ ÙÔÓ ÁÚ‹ÁÔÚÔ ÚÔÛ-
‰ÈÔÚÈÛÌfi ÙˆÓ Û¯¤ÛÂˆÓ ÌÂÙ·Í‡ ÙË˜ ÎÔÚ˘Ê‹˜
ÙË˜ Î·Ú‰È¿˜ Î·È ÙÔ˘ ÛÙÔÌ¿¯Ô˘, ÙËÓ ÂÎÙ›ÌËÛË
ÙˆÓ 4 ÎÔÈÏÔÙ‹ÙˆÓ Î·È, ÛÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ Â-
ÚÈÙÒÛÂÈ˜, ÙˆÓ 5 ÎÔÈÏÔÙ‹ÙˆÓ Î·È ÙˆÓ ÙÚÈÒÓ
·ÁÁÂ›ˆÓ. ∏ ‰È·‰ÈÎ·Û›· ·˘Ù‹ ¤ÁÈÓÂ ÚfiÛÊ·Ù·
·˘ÙfiÌ·ÙË ÌÂ ÙËÓ Ù·˘Ùfi¯ÚÔÓË ·ÂÈÎfiÓÈÛË ÔÏ-
Ï·ÏÒÓ ÙÔÌÒÓ Ô˘ ÂÓÛˆÌ·ÙÒıËÎÂ ÛÙË Û˘-
ÛÎÂ˘‹ ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ˘ÂÚË¯ÔÙÔÌÔÁÚ¿-
ÊˆÓ Î·È ÔÓÔÌ¿ÛıËÎÂ ∆ÔÌÔÁÚ·ÊÈÎ‹ ÀÂÚË-
¯ÔÁÚ·ÊÈÎ‹ ∞ÂÈÎfiÓÈÛË (TUI). ªÂ ÙËÓ ÙÂ¯ÓÈ-
Î‹ ·˘Ù‹, Ô˘ Â›Ó·È ÁÓˆÛÙ‹ ·fi ÙËÓ ·ÍÔÓÈÎ‹
Î·È Ì·ÁÓËÙÈÎ‹ ÙÔÌÔÁÚ·Ê›·, Ô ÂÍÂÙ·ÛÙ‹˜ ÌÔ-
ÚÂ› Ó· ÂÍÂÙ¿ÛÂÈ Ù·˘Ùfi¯ÚÔÓ· ·Ú¿ÏÏËÏÂ˜ ÙÔ-
Ì¤˜ ÙË˜ ·ÏÏfiÌÂÓË˜ Î·Ú‰È¿˜. ∏ ·fiÛÙ·ÛË ÌÂ-
Ù·Í‡ ÙˆÓ ‰È·‰Ô¯ÈÎÒÓ Ï¿ÓˆÓ ÌÔÚÂ› Ó· ÚÔ-
Û·ÚÌÔÛıÂ› ·fi 0.1-10 mm. ∏ TUI  ÌÔÚÂ› Ó·
¯ÚËÛÈÌÔÔÈËıÂ› ÙfiÛÔ ÌÂ B-mode fiÛÔ Î·È ÌÂ
Doppler ÂÓÒ ÂÈÙÚ¤ÂÈ ÙËÓ Ù·˘Ùfi¯ÚÔÓË Ì¤-
ÙÚËÛË ÙˆÓ ‰È·ÛÙ¿ÛÂˆÓ ÙˆÓ Î·Ú‰È·ÎÒÓ ‰È·ÌÂ-
ÚÈÛÌ¿ÙˆÓ Î·È ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ Â›ÙÂ ÛÂ ÙÂÏÔ-

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹
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‰È·ÛÙÔÏÈÎ‹ Â›ÙÂ ÛÂ ÙÂÏÔ-Û˘ÛÙÔÏÈÎ‹ Ê¿ÛË. ∏
ÚfiÛÊ·ÙË ·˘Ù‹ ÙÂ¯ÓÔÏÔÁÈÎ‹ ÂÍ¤ÏÈÍË Ô‰‹ÁËÛÂ
ÔÚÈÛÌ¤ÓÔ˘˜ ÂÚÂ˘ÓËÙ¤˜ ÛÙËÓ ÂÔ›ıËÛË fiÙÈ
ÛÙÔ Ì¤ÏÏÔÓ ı· ˘¿ÚÍÂÈ ‰˘Ó·ÙfiÙËÙ· Ë ·Ó¿Ï˘-
ÛË ÙˆÓ Î·Ú‰È·ÎÒÓ Ï¿ÓˆÓ Ó· Á›ÓÂÙ·È ·˘Ùfi-
Ì·Ù·.28

∞ÂÈÎfiÓÈÛË ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ, ·ÔÚÙÈÎÔ‡ Ùfi-
ÍÔ˘ Î·È ‚ÔÙ¿ÏÏÂÈÔ˘ fiÚÔ˘
∆Ô 2003, ÚÔÙ¿ıËÎÂ Î·È ·ÚÁfiÙÂÚ· ·ÍÈÔÏÔÁ‹-
ıËÎÂ ÌÈ· ÙÂ¯ÓÈÎ‹  ·ÂÈÎfiÓÈÛË˜ ÙˆÓ ÂÍfi‰ˆÓ
ÙË˜ ‰ÂÍÈ¿˜ Î·È ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ ·fi ÛÂÙ
ÏËÚÔÊÔÚÈÒÓ fiÁÎÔ˘ Ô˘ Ï‹ÊıËÎ·Ó ÌÂ
STIC.29,30 ∏ ÂÍ¤Ù·ÛË ·Ú¯›˙ÂÈ ÌÂ ÙËÓ ·ÂÈÎfiÓÈ-
ÛË ÛÙÔ Ï¿ÓÔ ∞ (ÂÁÎ¿ÚÛÈ· ÙÔÌ‹) ÙˆÓ 4 ÎÔÈÏÔ-
Ù‹ÙˆÓ (Ô ¿ÍÔÓ·˜ ÙË˜ Î·Ú‰È¿˜ Â›Ó·È ·Ú¿ÏÏË-
ÏÔ˜ ÚÔ˜ ÙË ‰ÈÂ‡ı˘ÓÛË ÚfiÙˆÛË˜ ÙˆÓ ˘Â-
Ú‹¯ˆÓ ÂÓÒ Ë ·ÚÈÛÙÂÚ‹ ÏÂ˘Ú¿ ÙË˜ Î·Ú‰È¿˜
‚Ú›ÛÎÂÙ·È ÛÙÔ ·ÚÈÛÙÂÚfi ÙÌ‹Ì· ÙË˜ ÔıfiÓË˜). ∏
ÎÔ˘Î›‰· ·Ó·ÊÔÚ¿˜ (reference dot) ÙÔÔıÂ-
ÙÂ›Ù·È ÛÙÔÓ ÛÙ·˘Úfi ÙË˜ Î·Ú‰È¿˜ ÙfiÛÔ ÛÙÔ Ï¿-
ÓÔ ∞ fiÛÔ Î·È ÛÙÔ Ï¿ÓÔ µ (ÂÈÌ‹ÎË˜ ÙÔÌ‹)
Î·È Ë ÂÈÎfiÓ· Û˘ÛÙÚ¤ÊÂÙ·È Î·Ù¿ ÙÔÓ z-¿ÍÔÓ·
Î·Ù¿ ÙË ÊÔÚ¿ ÙˆÓ ‰ÂÈÎÙÒÓ ÙÔ˘ ÚÔÏÔÁÈÔ‡ Ì¤-
¯ÚÈ Ó· Û¯ËÌ·ÙÈÛıÂ› ÁˆÓ›· 30-40Ô ÌÂÙ·Í‡ ÙË˜
ÎÔÚ˘Ê‹˜ ÙË˜ Î·Ú‰È¿˜ Î·È ÙË˜ ÎÂÊ·Ï‹˜ ÙˆÓ
˘ÂÚ‹¯ˆÓ. ™ÙË Û˘Ó¤¯ÂÈ· Ë ÎÔ˘Î›‰· ·Ó·ÊÔ-
Ú¿˜ ÙÔÔıÂÙÂ›Ù·È ÛÙÔ Î¤ÓÙÚÔ ÙÔ˘ ÌÂÛÔÎÔÈÏÈ·-
ÎÔ‡ ‰È·ÊÚ¿ÁÌ·ÙÔ˜ Î·È Ë ÂÈÎfiÓ· ÛÙÚ¤ÊÂÙ·È
Î·Ù¿ ÙÔÓ y-¿ÍÔÓ· Î·Ù·‰ÂÈÎÓ‡ÔÓÙ·˜ ÙËÓ ¤ÍÔ‰Ô
ÙË˜ ·ÚÈÛÙÂÚ‹˜ ÎÔÈÏ›·˜ ÌÂ ÙÔ ÛÙ¤ÏÂ¯Ô˜ ÙË˜
·ÔÚÙ‹˜ Ó· Û˘Ó¤¯ÂÙ·È ÌÂ ÙÔ ÌÂÛÔÎÔÈÏÈ·Îfi ‰È¿-

ÊÚ·ÁÌ· ÚÔ˜ Ù· ÌÚÔ˜ Î·È ÙË ÌÈÙÚÔÂÈ‰‹ ‚·Ï-
‚›‰· ÚÔ˜ Ù· ›Ûˆ. ∂¿Ó, ÛÙË Û˘Ó¤¯ÂÈ·, Ë ÎÔ˘-
Î›‰· ·Ó·ÊÔÚ¿˜ ÙÔÔıÂÙËıÂ› ¿Óˆ ·fi ÙËÓ
·ÔÚÙÈÎ‹ ‚·Ï‚›‰·, ÙfiÙÂ ÛÙÔ Ï¿ÓÔ µ ı· ·ÂÈ-
ÎÔÓÈÛıÂ› Ô ‚Ú·¯‡˜ ¿ÍÔÓ·˜ ÙË˜ ÂÍfi‰Ô˘ ÙË˜ ‰Â-
ÍÈ¿˜ ÎÔÈÏ›·˜ ÌÂ ÙÔ ÛÙ¤ÏÂ¯Ô˜ ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜
·ÚÙËÚ›·˜.

∞ÂÈÎfiÓÈÛË  ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ‚ÔÙ¿ÏÏÂÈÔ˘
fiÚÔ˘
∏ ·ÂÈÎfiÓÈÛË ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘ Î·È ÙÔ˘ ‚Ô-
Ù¿ÏÏÂÈÔ˘ fiÚÔ˘ Á›ÓÂÙ·È Î·Ï‡ÙÂÚ· ÌÂ ÂÈÌ‹-
ÎÂÈ˜ ÙÔÌ¤˜ ÛÙÔÓ ÂÌ‚Ú˘˚Îfi ıÒÚ·Î· (Ï¿ÓÔ ∞).
∏ ÙÂ¯ÓÈÎ‹ Û˘ÛÙËÌ·ÙÈÎ‹˜ ·ÂÈÎfiÓÈÛË˜ ÙˆÓ
Î·Ú‰È·ÎÒÓ ÙfiÍˆÓ ·fi ÙÚÈÛ‰È¿ÛÙ·ÙÔ ÛÂÙ ÏË-
ÚÔÊÔÚÈÒÓ ÂÚÈÁÚ¿ÊËÎÂ ÁÈ· ÚÒÙË ÊÔÚ¿   ÙÔ
2001.17 ∏ ÙÔÔı¤ÙËÛË ÙË˜ ÎÔ˘Î›‰·˜ ·Ó·ÊÔ-
Ú¿˜ ÛÙÔ Î¤ÓÙÚÔ ÙË˜ Î·ÙÈÔ‡Û·˜ ·ÔÚÙ‹˜ ÌÚÔ-
ÛÙ¿ ·fi ÙËÓ ÛÔÓ‰˘ÏÈÎ‹ ÛÙ‹ÏË ÛÙÔ Ï¿ÓÔ µ
(ÂÁÎ¿ÚÛÈ· ÙÔÌ‹) ¤¯ÂÈ Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙËÓ
·ÂÈÎfiÓÈÛË ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘ ÛÙÔ Ï¿ÓÔ ∞.
°È· ÙËÓ Î·Ù¿‰ÂÈÍË ÙÔ˘ ‚ÔÙ¿ÏÏÂÈÔ˘ fiÚÔ˘  ·Ú-
ÎÂ› Ë Û˘ÛÙÚÔÊ‹ ÙÔ˘ Ï¿ÓÔ˘ µ Î·Ù¿ ÙÔÓ z-¿ÍÔ-
Ó· ÌÂ Î·ÙÂ‡ı˘ÓÛË fiÌÔÈ· ÌÂ ÙË ÊÔÚ¿ ÙˆÓ ‰ÂÈ-
ÎÙÒÓ ÙÔ˘ ÚÔÏÔÁÈÔ‡.

∆Â¯ÓÈÎ‹ Û˘ÛÙÚÔÊ‹˜ (the "spin" technique)
∆Ô 2004 ÔÈ DeVore Î·È Û˘Ó. ÚfiÙÂÈÓ·Ó ÌÈ·
·Ï‹ ÙÂ¯ÓÈÎ‹ ·ÂÈÎfiÓÈÛË˜ ÔÔÈ·Û‰‹ÔÙÂ
Î·Ú‰È·Î‹˜ ‰ÔÌ‹˜.31 ∏ ÎÔ˘Î›‰· ·Ó·ÊÔÚ¿˜ ÙÔ-
ÔıÂÙÂ›Ù·È ÛÙÔ Î¤ÓÙÚÔ ÙË˜ Î·Ú‰È·Î‹˜ ‰ÔÌ‹˜
Î·È ÙÔ ÛÂÙ ÙˆÓ ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ÏËÚÔÊÔÚÈÒÓ

À¶∂ƒ∏Ã√°ƒ∞ºπ∞ ∆√ª.3, ∆∂ÀÃ.2, ™∂§. 103-119, 2006
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∂ÈÎfiÓ· 9: ¶ÂÚÈÔ¯‹ ÂÓ‰È·Ê¤ÚÔÓÙÔ˜ (ROI). ∂ÈÎfiÓ· 10: ∞ÂÈÎfiÓÈÛË ÛÂ ÔÏÏ·Ï¿ Â›Â‰·.
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Û˘ÛÙÚ¤ÊÂÙ·È Î·Ù¿ ÙÔÓ y-¿ÍÔÓ· Ì¤¯ÚÈ Ó· ·ÂÈ-
ÎÔÓÈÛıÂ› Ë ÔÏfiÙËÙ· ÙË˜ ˘fi ÂÍ¤Ù·ÛË Î·Ú‰È·-
Î‹˜ ‰ÔÌ‹˜. °È· ·Ú¿‰ÂÈÁÌ·: ÛÙËÓ ÙÔÌ‹ ÙˆÓ 5
ÎÔÈÏÔÙ‹ÙˆÓ ÚÔÛ‰ÈÔÚ›˙ÂÙ·È Ë ·ÔÚÙ‹, Ë ·ÔÚÙÈ-
Î‹ ‚·Ï‚›‰· Î·È Ù· ·ÚÈÛÙÂÚ¿ Î·È ‰ÂÍÈ¿ ‰È·ÌÂ-
Ú›ÛÌ·Ù· ÙË˜ Î·Ú‰È¿˜. °È· Ó· «·ÓÔ›ÍÂÈ» ÙÔ
·ÔÚÙÈÎfi ÙfiÍÔ, Ë ÎÔ˘Î›‰· ·Ó·ÊÔÚ¿˜ ÙÔÔıÂ-
ÙÂ›Ù·È ¿Óˆ ·fi ÙËÓ ·ÔÚÙÈÎ‹ ‚·Ï‚›‰·. ∏ Â-
ÚÈÛÙÚÔÊ‹  ÙË˜ ÂÈÎfiÓ·˜ Î·Ù¿ ÙÔÓ  y-¿ÍÔÓ· Î·-
Ù·Ï‹ÁÂÈ ÛÙËÓ ·ÂÈÎfiÓÈÛË ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘
¯ˆÚ›˜ fiÌˆ˜ Ó· ·Ó·ÁÓˆÚ›˙ÔÓÙ·È Â‡ÎÔÏ· ÔÈ
ÎÏ¿‰ÔÈ ÙÔ˘ ÚÔ˜ ÙËÓ ÎÂÊ·Ï‹ Î·È Ù· ¿Óˆ
¿ÎÚ·. °È· Ó· ·Ó·ÁÓˆÚÈÛıÔ‡Ó Ù· ·ÁÁÂ›· ·˘Ù¿,
Ë ÎÔ˘Î›‰· ·Ó·ÊÔÚ¿˜ Ú¤ÂÈ Ó· ÙÔÔıÂÙËıÂ›
¿Óˆ ÛÙÔ ÂÁÎ¿ÚÛÈÔ ·ÔÚÙÈÎfi ÙfiÍÔ Î·È Ó· Â-
ÚÈÛÙÚ·ÊÂ› Ì¤¯ÚÈ ÙÔ ÙfiÍÔ Ó· ·Ó·ÁÓˆÚÈÛıÂ› ÛÂ
ÂÁÎ¿ÚÛÈ· ÙÔÌ‹ ÙÔ˘ ıÒÚ·Î·. ∞ÎÔÏÔ˘ıÂ› ÛÙÚÔ-
Ê‹ Ì¤¯ÚÈ ÙÔ ÂÁÎ¿ÚÛÈÔ ÙfiÍÔ Ó· Â›Ó·È ·Ú¿ÏÏË-
ÏÔ ÚÔ˜ ÙÔÓ y-¿ÍÔÓ·. ™ÙË Û˘Ó¤¯ÂÈ· Ë ÎÔ˘Î›‰·
·Ó·ÊÔÚ¿˜ ÙÔÔıÂÙÂ›Ù·È ÛÙÔ Î¤ÓÙÚÔ ÙÔ˘
ÂÁÎ¿ÚÛÈÔ˘ ÙfiÍÔ˘ Î·È Ë ÂÈÎfiÓ· ÂÚÈÛÙÚ¤ÊÂÙ·È
¿ÏÈ Î·Ù¿ ÙÔÓ  y-¿ÍÔÓ·. ™ÙËÓ ÙÔÌ‹ ·˘Ù‹ Â‡ÎÔ-
Ï· ·Ó·ÁÓˆÚ›˙ÔÓÙ·È ÔÈ ÎÏ¿‰ÔÈ ÙÔ˘ ·ÔÚÙÈÎÔ‡
ÙfiÍÔ˘ ÚÔ˜ ÙËÓ ÎÂÊ·Ï‹ Î·È Ù· ¿Óˆ ¿ÎÚ·. °È·
Ó· ·Ó·ÁÓˆÚÈÛıÔ‡Ó ÔÈ ÎÏ¿‰ÔÈ ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜
·ÚÙËÚ›·˜, Ë ÎÔ˘Î›‰· ·Ó·ÊÔÚ¿ ÙÔÔıÂÙÂ›Ù·È
ÛÙË ‰ÂÍÈ¿ ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙËÚ›· Î·È ÂÚÈÛÙÚ¤-
ÊÂÙ·È Î·Ù¿ ÙÔÓ y-¿ÍÔÓ·. ™ÙË Û˘Ó¤¯ÂÈ· Ë ÎÔ˘-
Î›‰· ÙÔÔıÂÙÂ›Ù·È ÛÙÔ Î‡ÚÈÔ ÛÙ¤ÏÂ¯Ô˜ ÙË˜
ÓÂ˘ÌÔÓÈÎ‹˜ ·ÚÙËÚ›·˜ Î·È Û˘ÛÙÚ¤ÊÂÙ·È Ì¤¯ÚÈ
Ó· ·Ó·ÁÓˆÚÈÛıÂ› Ô ‰È¯·ÛÌfi˜ ·˘Ù‹˜. ∞fi ÙÔ
ÛËÌÂ›Ô ·˘Ùfi Î·È ÂÎÙ˘Ï›ÛÛÔÓÙ·˜ ÙËÓ ÂÈÎfiÓ·

ÚÔ˜ Ù· ¿Óˆ ÌÔÚÂ› Ó· ·ÂÈÎÔÓÈÛıÂ› Ô ‚Ô-
Ù¿ÏÏÂÈÔ˜ fiÚÔ˜ ÛÂ fiÏÔ ÙÔ˘ ÙÔ Ì‹ÎÔ˜ Î·ıÒ˜
·˘Ùfi˜ Û˘Ó‰¤ÂÙ·È ÌÂ ÙËÓ Î·ÙÈÔ‡Û· ·ÔÚÙ‹.

∞fi‰ÔÛË fiÁÎÔ˘ (volume rendering)
√ ÙÚfiÔ˜ ·˘Ùfi˜ ·ÂÈÎfiÓÈÛË˜ ÚÔÛÊ¤ÚÂÈ ÔÏ-
Ï¤˜ ÂÈÏÔÁ¤˜ ·Ó¿ÏÔÁ· ÌÂ ÙÔÓ Ù‡Ô ÏËÚÔÊÔ-
ÚÈÒÓ Ô˘ ·Ó·˙ËÙÔ‡ÓÙ·È. ŒÙÛÈ ÌÂ ÙËÓ ·ÂÈÎfi-
ÓÈÛË ÂÈÊ·ÓÂ›·˜ (surface rendering) ÔÈ ÂÈÎfi-
ÓÂ˜ ÌÔÚÂ› Ó· Â›Ó·È ·ÚfiÌÔÈÂ˜ ÌÂ ·˘Ù¤˜ ÙË˜
‰ÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ (ÂÈÎfi-
Ó· 11) ‹ ÂÓÙÂÏÒ˜ Î·ÈÓÔ‡ÚÁÈÂ˜ fiˆ˜ Ë en face
‹ Ë ‚·ÛÈÎ‹ ·ÂÈÎfiÓÈÛË ÙË˜ Î·Ú‰È¿˜ (ÁÓˆÛÙ‹
Û·Ó Ì·ÙÈ¿ ÙÔ˘ ¯ÂÈÚÔ˘ÚÁÔ‡).32 ŒÓ·˜ ¿ÏÏÔ˜ ÂÓ-
‰È·Ê¤ÚÔÓ ÙÚfiÔ˜ ·ÂÈÎfiÓÈÛË˜ Â›Ó·È ·˘Ùfi˜ ÙË˜
ÂÏ¿¯ÈÛÙË˜ ¤ÓÙ·ÛË˜ (minimum intensity mode)
ÌÂ ÙÔÓ ·ÂÈÎÔÓ›˙ÔÓÙ·È ÌfiÓÔ ÔÈ ÂÏ¿¯ÈÛÙÂ˜ Ê·È-
¤˜ ÙÈÌ¤˜ ÙË˜ ˘fi ÂÍ¤Ù·ÛË ÂÚÈÔ¯‹˜. ªÂ ÙÔÓ
ÙÚfiÔ ·˘Ùfi ÔÈ ·ÓË¯Ô˚Î¤˜ ‰ÔÌ¤˜ ÂÌÊ·Ó›˙ÔÓÙ·È
Û·Ó Ì·‡ÚË ÙÚÈÛ‰È¿ÛÙ·ÙË ÚÔ‚ÔÏ‹ Ì¤Û· ÛÂ
¤Ó·Ó ÂÚÈÛÛfiÙÂÚÔ Ë¯ÔÁÂÓ‹ ÈÛÙfi. √È ÂÈÎfiÓÂ˜
Â›Ó·È ·ÚfiÌÔÈÂ˜ ÌÂ ·˘Ù¤˜ ÌÈ·˜ ·ÎÙÈÓÔÁÚ·Ê›·˜
‹ ÌÈ·˜ Ì·ÁÓËÙÈÎ‹˜ ÙÔÌÔÁÚ·Ê›·˜.33

∏ ¯Ú‹ÛË ÙÔ˘ ¤Á¯ÚˆÌÔ˘ Î·È power Doppler
ÂÈÙÚ¤ÂÈ ÙËÓ Ù·˘Ùfi¯ÚÔÓË Î·Ù·ÁÚ·Ê‹ ÙË˜ ·È-
Ì·ÙÈÎ‹˜ ÚÔ‹˜. ™ÙËÓ glass body ·ÂÈÎfiÓÈÛË Î·-
Ù·‰ÂÈÎÓ‡ÔÓÙ·È Ù·˘Ùfi¯ÚÔÓ· ¤Á¯ÚˆÌÂ˜ Î·È
·ÛÚfiÌ·˘ÚÂ˜ ÏËÚÔÊÔÚ›Â˜ (ÂÈÎfiÓ· 12) ÂÓÒ
ÌÂ ÙÈ˜ ÈÔ ÚfiÛÊ·ÙÂ˜ ÂÍÂÏ›ÍÂÈ˜ ÛÙËÓ ÙÂ¯ÓÔÏÔ-
Á›· (·Ó¿ÛÙÚÔÊË Î·È B-flow ·ÂÈÎfiÓÈÛË) ÌÔ-
ÚÔ‡Ó Ó· ·Ú·¯ıÔ‡Ó «Ï·ÛÙÈÎ¿ ÂÎÌ·ÁÂ›·» Î·È
·ÁÁÂÈÔÁÚ¿ÌÌ·Ù· ÙË˜ ·ÈÌ·ÙÈÎ‹˜ ÚÔ‹˜ ÛÙËÓ

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹

112

∂ÈÎfiÓ· 11: ∞ÂÈÎfiÓÈÛË ÂÈÊ·ÓÂ›·˜. ∂ÈÎfiÓ· 12: Glassbody ·ÂÈÎfiÓÈÛË.
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Î·Ú‰È¿, ÛÙ· ÌÂÁ¿Ï· ·ÁÁÂ›· Î·È ÛÙÔ ÊÏÂ‚ÈÎfi
Û‡ÛÙËÌ· ÌÂ ‚ÂÏÙÈˆÌ¤ÓÔ ÚÔÛ·Ó·ÙÔÏÈÛÌfi ÛÙÔ
¯ÒÚÔ. 

∞ÂÈÎfiÓÈÛË ÂÓ‰ÔÎ·Ú‰È·ÎÒÓ ‰ÔÌÒÓ
∏ ·ÂÈÎfiÓÈÛË ÂÈÊ·ÓÂ›·˜ (surface tendering)
ÙˆÓ ÙÂÛÛ¿ÚˆÓ ÎÔÈÏÔÙ‹ÙˆÓ Ì·˜ ÂÈÙÚ¤ÂÈ Ó·
ÂÎÙÈÌ‹ÛÔ˘ÌÂ ÙÈ˜ ÂÓ Ùˆ ‚¿ıË Û¯¤ÛÂÈ˜ ÛÙËÓ
Î·Ú‰È¿. ∏ ·ÂÈÎfiÓÈÛË ÌÔÚÂ› Ó· Á›ÓÂÈ Û·Ó
ÌÈ· ·¯È¿ Ê¤Ù· ÙˆÓ ÙÂÛÛ¿ÚˆÓ ÎÔÈÏÔÙ‹ÙˆÓ
(ÂÈÎfiÓ· 13) ‹ Ó· ÂÚÈÏ·Ì‚¿ÓÂÈ fiÏÔ ÙÔ ¿¯Ô˜
ÙˆÓ Î·Ú‰È·ÎÒÓ ‰È·ÌÂÚÈÛÌ¿ÙˆÓ ÌÂ ·ÂÈÎfiÓÈ-
ÛË ÙÔ˘ Ô›ÛıÈÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜. ∏ ÙÔÌ‹ ÙˆÓ ÙÂÛ-
Û¿ÚˆÓ ÎÔÈÏÔÙ‹ÙˆÓ ÌÔÚÂ› Ó· Â›Ó·È ·ıÔÏÔÁÈ-
Î‹ ÛÂ ‰ÔÌÈÎ¤˜ ·ÓˆÌ·Ï›Â˜ Ô˘ ÌÂÙ·‚¿ÏÏÔ˘Ó
ÙËÓ ·ÈÌ·ÙÈÎ‹ ÚÔ‹ ÛÂ Î¿ÔÈ· ·fi Ù· Î·Ú‰È·Î¿
‰È·ÌÂÚ›ÛÌ·Ù· ‹ ÛÂ ÂÚÈÙÒÛÂÈ˜ ·ıÔÏÔÁÈÎ‹˜
·Ó·ÙÔÌ›·˜. ŸÙ·Ó ·ÓÈ¯ÓÂ‡ÂÙ·È Ì›· Û˘ÁÁÂÓ‹˜
‰È·Ì·ÚÙ›· Â›Ó·È ··Ú·›ÙËÙË Ë ·ÎÚÈ‚‹˜ ‰È¿-
ÁÓˆÛË ÁÈ· ÙËÓ Î·Ù¿ÏÏËÏË Û˘Ì‚Ô˘ÏÂ˘ÙÈÎ‹. ™Â
Ù¤ÙÔÈÂ˜ ÂÚÈÙÒÛÂÈ˜ ÌÔÚÂ› Ó· ¯ÚÂÈ·ÛıÔ‡Ó
ÒÚÂ˜ ÁÈ· Ó· ÂÈÙÂ˘¯ıÔ‡Ó fiÏÂ˜ ÔÈ ··Ú·›ÙËÙÂ˜
ÙÔÌ¤˜ ÁÈ· ÙË ÛˆÛÙ‹ ‰È¿ÁÓˆÛË. ∏ ·ÈÙ›· ÁÈ ·˘Ùfi
Â›Ó·È fiÙÈ Ú¤ÂÈ Ó· ÂÍÂÙ·ÛıÂ› ÍÂ¯ˆÚÈÛÙ¿ Î¿-
ıÂ ÛËÌÂ›Ô ÙË˜ Î·Ú‰È¿˜ Î·È ÙˆÓ ÌÂÁ¿ÏˆÓ ·Á-
ÁÂ›ˆÓ fiˆ˜ Â›ÛË˜ Ë Û¯¤ÛË ÙÔ˘˜ ÌÂ ÙÈ˜ ˘fi-
ÏÔÈÂ˜ Î·Ú‰È·Î¤˜ ‰ÔÌ¤˜. ∆Ô STIC ÌÔÚÂ› Ó·
ÂÏ·ÙÙÒÛÂÈ ÙÔÓ ··ÈÙÔ‡ÌÂÓÔ ¯ÚfiÓÔ ÂÍ¤Ù·ÛË˜
Î·È Ó· ‚ÂÏÙÈÒÛÂÈ ÙËÓ ÈÎ·ÓfiÙËÙ· ÚÔÛ‰ÈÔÚÈ-

ÛÌÔ‡ Û‡ÓıÂÙˆÓ ÂÓ‰ÔÎ·Ú‰È·ÎÒÓ Û¯¤ÛÂˆÓ. ∆Ô
2003 ÔÈ Concalves Î·È Û˘Ó ‰ËÌÔÛ›Â˘Û·Ó Ù·
·ÔÙÂÏ¤ÛÌ·Ù¿ ÙÔ˘˜ ÛÂ 69 ¤Ì‚Ú˘·, 18 ·fi Ù·
ÔÔ›· Â›¯·Ó Î·Ú‰È·Î¤˜ ·ÓˆÌ·Ï›Â˜ 133. ∆fiÛÔ
Ë ·ÂÈÎfiÓÈÛË ÛÂ ÔÏÏ·Ï¿ Â›Â‰· fiÛÔ Î·È Ë
·ÂÈÎfiÓÈÛË ÂÈÊ·ÓÂ›·˜ ‹Ù·Ó ÂÊÈÎÙ‹ ÌÂ ÙËÓ ÙÂ-
¯ÓÔÏÔÁ›· STIC. ¶Ú·ÁÌ·ÙÒıËÎ·Ó Î·ÈÓÔ‡Ú-
ÁÈÂ˜ Ï‹„ÂÈ˜ Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ Î·Ú‰È·ÎÒÓ ‰Ô-
ÌÒÓ, fiˆ˜ .¯. Ë ÂÈÌ‹ÎË˜ ·ÂÈÎfiÓÈÛË ÙÔ˘ ÌÂ-
ÛÔÎÔÈÏÈ·ÎÔ‡ ‰È·ÊÚ¿ÁÌ·ÙÔ˜ Ô˘ ‰ÈÂ˘ÎfiÏ˘ÓÂ
ÙËÓ ÂÎÙ›ÌËÛË ÙË˜ ı¤ÛË˜ Î·È ¤ÎÙ·ÛË˜ ÂÓfi˜ ÌÂ-
ÛÔÎÔÈÏÈ·ÎÔ‡ ÂÏÏÂ›ÌÌ·ÙÔ˜, ÂÓÒ Ë ·ÂÈÎfiÓÈÛË
ÂÈÊ·ÓÂ›·˜ ÙˆÓ ÎÔÏÔÎÔÈÏÈ·ÎÒÓ ‚·Ï‚›‰ˆÓ
‚Ô‹ıËÛ·Ó ÛÙÔ ‰È·¯ˆÚÈÛÌfi Ê˘ÛÈÔÏÔÁÈÎÒÓ ·fi
·ıÔÏÔÁÈÎ¤˜ Î·Ù·ÛÙ¿ÛÂÈ˜.

ŒÁ¯ÚˆÌÔ Doppler
∏ ÂÍ¤Ù·ÛË ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ Â›Ó·È ·Ó·-
fiÛ·ÛÙÔ ÛÙÔÈ¯Â›Ô ÙÔ˘ ˘ÂÚË¯ÔÁÚ·ÊÈÎÔ‡
ÂÏ¤Á¯Ô˘. º˘ÛÈÔÏÔÁÈÎ¿ , Ë ·ÔÚÙ‹ Û˘Ó‰¤ÂÙ·È ÌÂ
ÙËÓ ·ÚÈÛÙÂÚ‹ ÎÔÈÏ›· Î·È Ë ÓÂ˘ÌÔÓÈÎ‹ ·ÚÙË-
Ú›· ÌÂ ÙËÓ ‰ÂÍÈ¿ ÂÓÒ Ù· ·ÁÁÂ›· ‰È·ÛÙ·˘ÚÒÓÔ-
ÓÙ·È ÛÙÔ Â›Â‰Ô ÙˆÓ ‚·Ï‚›‰ˆÓ ÙÔ˘˜. ∏ ‰È·-
ÛÙ·‡ÚˆÛË ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ ÂÍÂÙ¿˙ÂÙ·È
ÌÂ ‰È·‰Ô¯ÈÎ¿ Ï¿Ó· ÌÂ ÙÔ 2D Î·È ·Ó··ÚÈ-
ÛÙ¿Ù·È ·˘ÙfiÌ·Ù· ÛÙÔ Ì˘·Ïfi ÙÔ˘ ÂÍÂÙ·ÛÙ‹. ∏
‰È·ÛÙ·‡ÚˆÛË ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ ÌÔÚÂ›
Ó· ÂÎÙÈÌËıÂ› ÌÂ ÙÔ 3D Î·È ÌÂ ÂÈÚfiÛıÂÙË
¯Ú‹ÛË ÙÔ˘ ¤Á¯ÚˆÌÔ˘ Doppler ÌÂ ÙÚfiÔ Ô˘

À¶∂ƒ∏Ã√°ƒ∞ºπ∞ ∆√ª.3, ∆∂ÀÃ.2, ™∂§. 103-119, 2006
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∂ÈÎfiÓ· 13: ∞ÂÈÎfiÓÈÛË ÂÈÊ·ÓÂ›·˜ 4 ÎÔÈÏÔÙ‹ÙˆÓ. ∂ÈÎfiÓ· 14: ∞ÂÈÎfiÓÈÛË ÙË˜ ‰È·ÛÙ·‡ÚˆÛË˜ ÙˆÓ ÌÂ-
Á¿ÏˆÓ ·ÁÁÂ›ˆÓ ÌÂ ¤Á¯ÚˆÌÔ Doppler. ∏ ÓÂ˘ÌÔÓÈ-
Î‹ ·ÚÙËÚ›· (ÙÔ ·ÁÁÂ›Ô Ô˘ ‰È¯¿˙ÂÙ·È Î·È ·ÂÈÎÔ-
Ó›˙ÂÙ·È ÌÂ ÌÏ¤ ¯ÚÒÌ·) ‚Ú›ÛÎÂÙ·È ÌÚÔÛÙ¿ ·fi
ÙËÓ ·ÔÚÙ‹ (·ÂÈÎÔÓ›˙ÂÙ·È ÌÂ ÎfiÎÎÈÓÔ ¯ÚÒÌ·).
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‰ÂÓ ¤¯ÂÈ ÂÚÈÁÚ·ÊÂ› Ì¤¯ÚÈ ÙÒÚ· ÛÙËÓ ÚÔÁÂÓ-
ÓËÙÈÎ‹ ‰È¿ÁÓˆÛË35,36 (ÂÈÎfiÓ· 14). ™Â ¤Ì‚Ú˘Ô
ÌÂ ÌÂÙ¿ıÂÛË ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ, Ë  ·Ú¿ÏÏËÏË
ÔÚÂ›· ÙÔ˘˜ ÌÔÚÂ› Ó· Î·Ù·‰ÂÈ¯ıÂ› ÂÓÒ ÌÂ
ÙËÓ ¯Ú‹ÛË ÙË˜ ·Ó¿ÛÙÚÔÊË˜ ·ÂÈÎfiÓÈÛË˜ ÌÔ-
ÚÂ› Ó· ÂÈÙÂ˘¯ıÂ› ·Ó··Ú¿ÛÙ·ÛË ÙˆÓ Û¯¤ÛÂ-
ÒÓ ÙÔ˘˜ ÛÙÔ ¯ÒÚÔ.37

∆Ô 2004 ÔÈ Chaoui Î·È Û˘Ó  ‰ËÌÔÛ›Â˘Û·Ó ÚÔ-
ÔÙÈÎ‹ ÌÂÏ¤ÙË 35 Ê˘ÛÈÔÏÔÁÈÎÒÓ ÂÌ‚Ú‡ˆÓ Î·È
27 ÂÌ‚Ú‡ˆÓ ÌÂ Û˘ÁÁÂÓÂ›˜ Î·Ú‰ÈÔ¿ıÂÈÂ˜.
™Ùfi¯Ô˜ ÙË˜ ÌÂÏ¤ÙË˜ ‹Ù·Ó Ó· ÂÎÙÈÌËıÔ‡Ó ÔÈ ‰˘-
Ó·ÙfiÙËÙÂ˜ ÙÔ˘ ¤Á¯ÚˆÌÔ˘ Doppler STIC ÛÙËÓ
ÂÍ¤Ù·ÛË ÙfiÛÔ ÙË˜ Ê˘ÛÈÔÏÔÁÈÎ‹˜ fiÛÔ Î·È ÙË˜
·ıÔÏÔÁÈÎ‹˜ Î·Ú‰È¿˜. ∏ ÂÍ¤Ù·ÛË ‹Ù·Ó ‰˘Ó·-
Ù‹ ÛÂ fiÏÂ˜ ÙÈ˜ ÂÚÈÙÒÛÂÈ˜. ∆· ÙÚ›· Û˘ÓÈÛÙÒ-
ÌÂÓ· Â›Â‰· ÁÈ· ÙÔ ¤Á¯ÚˆÌÔ Doppler (4, 5
ÎÔÈÏfiÙËÙÂ˜, ÙÚ›· ·ÁÁÂ›·) ÌfiÚÂÛ·Ó Ó· Î·Ù·-
ÁÚ·ÊÔ‡Ó ÛÂ 31 ·fi Ù· 35 Ê˘ÛÈÔÏÔÁÈÎ¿ ¤Ì-
‚Ú˘· Î·È ÛÂ 24 ·fi Ù· 27 ¤Ì‚Ú˘· ÌÂ Û˘ÁÁÂÓ‹
Î·Ú‰ÈÔ¿ıÂÈ·.38

√È Concalves Î·È Û˘Ó ÙÔÓ ›‰ÈÔ ¯ÚfiÓÔ ‰ËÌÔÛ›-
Â˘Û·Ó ÛÙÔ Journal of Ultrasound in Medicine
Ù· ·ÔÙÂÏ¤ÛÌ·Ù¿ ÙÔ˘˜ ÛÂ 7 ¤Ì‚Ú˘· (2 ·fi Ù·
ÔÔ›· Â›¯·Ó Û˘ÁÁÂÓ‹ Î·Ú‰ÈÔ¿ıÂÈ·).39 ∆Ô Û˘-
Ì¤Ú·ÛÌ¿ ÙÔ˘˜ ‹Ù·Ó fiÙÈ ÙÔ ¤Á¯ÚˆÌÔ Doppler
STIC ÌÔÚÂ› Ó· ‰ÈÂ˘ÎÔÏ‡ÓÂÈ ÙËÓ ·ÂÈÎfiÓÈÛË
ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ Î·È Ó· ‚ÂÏÙÈÒÛÂÈ ÙËÓ
ÂÎÙ›ÌËÛË ÙË˜ ı¤ÛË˜ Î·È ¤ÎÙ·ÛË˜ ÙˆÓ ÌÂÛÔÎÔÈ-
ÏÈ·ÎÒÓ ÂÏÏÂÈÌÌ¿ÙˆÓ. ¶·ÚfiÌÔÈÂ˜ ·Ú·ÙËÚ‹-
ÛÂÈ˜ ÌÂ ÔÏ‡ ÂÓÙ˘ˆÛÈ·Î¤˜ ÂÈÎfiÓÂ˜ ÁÈ· ÙË
¯ÚËÛÈÌfiÙËÙ· ÙÔ˘  STIC  ÛÙË ‰È¿ÁÓˆÛË Î·È
ÂÎÙ›ÌËÛË ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙˆÓ ÌÂÛÔÎÔÈÏÈ·ÎÒÓ
ÂÏÏÂÈÌÌ¿ÙˆÓ, Ô˘ Û˘¯Ó¿ ·Ú·‚Ï¤ÔÓÙ·È ÌÂ
ÙËÓ ÎÏ·ÛÛÈÎ‹ ‰ÈÛ‰È¿ÛÙ·ÙË ˘ÂÚË¯ÔÁÚ·Ê›·,
‰ËÌÔÛÈÂ‡ıËÎ·Ó ÙÔ 2005 ·fi ‰‡Ô ¿ÏÏÂ˜ ·ÓÂ-
Í¿ÚÙËÙÂ˜ ÔÌ¿‰Â˜ ÂÚÂ˘ÓËÙÒÓ ÛÙÔ πÛÚ·‹Ï Î·È
ÛÙËÓ πÙ·Ï›· ·ÓÙ›ÛÙÔÈ¯·.40,41

∞Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË
∏ ·Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË ¤¯ÂÈ ÂÈÛ·¯ıÂ› Úfi-
ÛÊ·Ù· ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿ÍË Û·Ó Î·ÈÓÔ‡ÚÈÔ ÂÚ-
Á·ÏÂ›Ô ÁÈ· ÙËÓ ÙÚÈÛ‰È¿ÛÙ·ÙË ·ÂÈÎfiÓÈÛË ÂÈ-
Ê¿ÓÂÈ·˜ ÙˆÓ ‰ÔÌÒÓ Ô˘ Â›Ó·È ÁÂÌ¿ÙÂ˜ ÌÂ
˘ÁÚfi. ¶ÚfiÎÂÈÙ·È ÁÈ· ¤Ó· ·ÏÁfiÚÈıÌÔ Ô˘ ÌÂÙ·-
ÌÔÚÊÒÓÂÈ ÙÈ˜ Ë¯Ô‰È·Ê·ÓÂ›˜ ‰ÔÌ¤˜ ÛÂ ÛÙÂÚÂ¿
voxel. ŒÙÛÈ, ·ÓË¯Ô˚Î¤˜ ‰ÔÌ¤˜ fiˆ˜ Ù· ‰È·ÌÂ-
Ú›ÛÌ·Ù· ÙË˜ Î·Ú‰È¿˜, Ô ·˘Ïfi˜ ÙˆÓ ·ÁÁÂ›ˆÓ, Ô
ÛÙfiÌ·¯Ô˜ Î·È Ë Ô˘ÚÔ‰fi¯Ô˜ Î‡ÛÙË ÂÌÊ·Ó›˙Ô-

ÓÙ·È ˘ÂÚË¯ÔÁÂÓÂ›˜ ÂÓÒ ‰ÔÌ¤˜ Ô˘ Â›Ó·È Ê˘-
ÛÈÔÏÔÁÈÎ¿ ˘ÂÚË¯ÔÁÂÓÂ›˜ (.¯. Ù· ÔÛÙ¿) Á›ÓÔ-
ÓÙ·È ·ÓË¯Ô˚Î¤˜. ∏ ÂÊ·ÚÌÔÁ‹ ÙË˜ ·ÓÙ›ÛÙÚÔÊË˜
·ÂÈÎfiÓÈÛË˜ ÛÙ· ÌÂÁ¿Ï· ·ÁÁÂ›· ·Ô‰›‰ÂÈ ÂÎ-
Ì·ÁÂ›· Ô˘ ·ÓÙÈÛÙÔÈ¯Ô‡Ó ÛÙÈ˜ Û¯¤ÛÂÈ˜ ÛÙÔ ¯Ò-
ÚÔ ÙˆÓ ·ÁÁÂ›ˆÓ ÙfiÛÔ ÌÂÙ·Í‡ ÙÔ˘˜ fiÛÔ Î·È ÌÂ
Ù· ‰È·ÌÂÚ›ÛÌ·Ù· ÙË˜ Î·Ú‰È¿˜42,43 (ÂÈÎfiÓÂ˜ 15-
16). ∫·ıÒ˜ Ë ÙÂ¯ÓÈÎ‹ ‰ÂÓ ¯ÚËÛÈÌÔÔÈÂ› ¤Á-
¯ÚˆÌÔ ‹ power Doppler  ‰ÂÓ ÂËÚÂ¿˙ÂÙ·È ·fi
·Ú¿ÁÔÓÙÂ˜ fiˆ˜ Ë ÁˆÓ›· ÚfiÙˆÛË˜ ÙˆÓ
˘ÂÚ‹¯ˆÓ, ‹ Ë ¤ÓÙ·ÛË ÙÔ˘ Doppler. ∏ ÙÂ¯ÓÈÎ‹
·˘Ù‹ ‰ÂÓ ‰È·ÊÔÚÔÔÈÂ› Ù· ·ÁÁÂ›· ·fi ¿ÏÏ·
ÎÔ›Ï· ÛÏ¿¯Ó· Î·È ÁÈ· ÙÔ ÏfiÁÔ ·˘Ùfi ÌÔÚÂ›
Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ÁÈ· Ó· ÂÎÙÈÌËıÔ‡Ó ÔÈ Û¯¤-
ÛÂÈ˜ ÙË˜ Î·Ú‰È¿˜ Î·È ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÁÁÂ›ˆÓ ÌÂ
ÛÏ¿¯Ó· fiˆ˜ Ô ÔÈÛÔÊ¿ÁÔ˜ Î·È ÙÔ ÛÙÔÌ¿¯È.
∂›Ó·È ¯Ú‹ÛÈÌË ÛÙË ÚÔÁÂÓÓËÙÈÎ‹ ‰È¿ÁÓˆÛË
Û˘ÁÁÂÓÒÓ ‰È·Ì·ÚÙÈÒÓ Ô˘ ··ÈÙÔ‡Ó ·ÎÚÈ‚‹
ÂÚÈÁÚ·Ê‹ ÙË˜ ı¤ÛË˜ ÙˆÓ ÛÏ¿¯ÓˆÓ fiˆ˜ Ù·
Û‡Ó‰ÚÔÌ· ÂÙÂÚÔÙ·Í›·˜. ∆Ô 2005 ‰ËÌÔÛÈÂ‡ıË-
Î·Ó 3 ÂÚÈÙÒÛÂÈ˜ ‰È·ÎÔÙfiÌÂÓË˜ Î¿Ùˆ ÎÔ›-
ÏË˜ ÊÏ¤‚·˜ ÌÂ ¿˙˘ÁÔ ‹ ËÌÈ¿˙˘ÁÔ ÊÏ¤‚· Ô˘
·Ó··Ú·ÛÙ¿ıËÎ·Ó ÌÂ 3D ·Ó¿ÛÙÚÔÊË ·ÂÈÎfi-
ÓÈÛË.44 ∏ ·Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË ÌÂ STIC Â›-
Ó·È Â›ÛË˜ ¯Ú‹ÛÈÌË ÛÙËÓ ·ÂÈÎfiÓÈÛË VSD Î·-
ıÒ˜ ÌÔÚÂ› Ó· Î·Ù·ÁÚ·ÊÂ› Ë ·ÓÒÌ·ÏË ‰È·Ê˘-
Á‹ ·›Ì·ÙÔ˜ ·fi ÙÔ ÌÂÛÔÎÔÈÏÈ·Îfi ‰È¿ÊÚ·Á-
Ì·.41 ∆Ô ÌÂÈÔÓ¤ÎÙËÌ· ÙË˜ ÌÂıfi‰Ô˘ ·Ú·Ì¤ÓÂÈ
ÙÔ ÁÂÁÔÓfi˜ fiÙÈ ÌÔÚÂ› Ó· ÂËÚÂ·ÛıÂ› ·fi
ÂÍˆÙÂÚÈÎÔ‡˜ ·Ú¿ÁÔÓÙÂ˜ fiˆ˜ ÎÈÓ‹ÛÂÈ˜ ÙË˜
ÌËÙ¤Ú·˜ ‹ ÙÔ˘ ÂÌ‚Ú‡Ô˘, ‹ ‰È·Ù·Ú·¯¤˜ ÙÔ˘
Î·Ú‰È·ÎÔ‡ Ú˘ıÌÔ‡.

B- flow 
∏ µ-flow ·ÂÈÎfiÓÈÛË ·ÔÙÂÏÂ› Ì¤ıÔ‰Ô Î·Ù·-
ÁÚ·Ê‹˜ ÙË˜ ·ÈÌ·ÙÈÎ‹˜ ÚÔ‹˜ ¯ˆÚ›˜ ¯Ú‹ÛË
Doppler, Ë ÔÔ›· ÛÂ Û˘Ó‰˘·ÛÌfi ÌÂ  ÙËÓ ÙÂ-
¯ÓÔÏÔÁ›· STIC ÌÔÚÂ› Ó· ·Ú¿ÁÂÈ ·ÁÁÂÈÔ-
ÁÚ¿ÌÌ·Ù· ÙÔ˘ ÂÌ‚Ú˘˚ÎÔ‡ Î·Ú‰È·ÁÁÂÈ·ÎÔ‡ Û˘-
ÛÙ‹Ì·ÙÔ˜. ∆Ô 2005 ‰ËÌÔÛÈÂ‡ıËÎ·Ó ·fi ÙÔ˘˜
Pooh Î·È Korai Ù· ÚÒÙ· ·ÔÙÂÏ¤ÛÌ·Ù· ÌÂ
ÙË ¯Ú‹ÛË ÙË˜ ÛÂ 65 ¤Ì‚Ú˘· ËÏÈÎ›·˜ 21-39
Â‚‰ÔÌ¿‰ˆÓ.45 ™Â 38 ·fi 65 ÂÚÈÙÒÛÂÈ˜ ‹Ù·Ó
‰˘Ó·Ù‹ Ë ·Ó›¯ÓÂ˘ÛË fiÏˆÓ ÙˆÓ ÂÍˆÎ·Ú‰È·ÎÒÓ
ÙÌËÌ¿ÙˆÓ ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘, ÙË˜ Î·ÙÈÔ‡ÛË˜
·ÔÚÙ‹˜, ÙË˜ Î¿Ùˆ ÎÔ›ÏË˜ ÊÏ¤‚·˜, ÙÔ˘ ÊÏÂ‚Ò-
‰Ô˘˜ fiÚÔ˘ Î·È ÙË˜ Ë·ÙÈÎ‹˜ ÊÏ¤‚·˜ ÛÙÈ˜
·Ó·Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÂ˜ ÙÚÈÛ‰È¿ÛÙ·ÙÂ˜ ÂÈÎfiÓÂ˜.

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹
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∫·È ÛÙÈ˜ 65 ÂÚÈÙÒÛÂÈ˜ ‹Ù·Ó ‰˘Ó·Ù‹ Ë ·Ó·-
ÁÓÒÚÈÛË ‰‡Ô ÙÔ˘Ï¿¯ÈÛÙÔÓ ÓÂ˘ÌÔÓÈÎÒÓ ÊÏÂ-
‚ÒÓ, ÂÓÒ ÙÚÂÈ˜ ÊÏ¤‚Â˜ ·ÓÈ¯ÓÂ‡ıËÎ·Ó ÛÂ 28
¤Ì‚Ú˘· (43%) Î·È Ù¤ÛÛÂÚÈ˜ ÊÏ¤‚Â˜ ÛÂ 3
(4.6%). √È ÂÚÂ˘ÓËÙ¤˜ Î·Ù·Ï‹ÁÔ˘Ó fiÙÈ Ë µ-
flow ·ÂÈÎfiÓÈÛË ÚÔÛÊ¤ÚÂÈ ÌÂÁ¿ÏÂ˜ ‰˘Ó·Ùfi-
ÙËÙÂ˜ ÛÙË ‰È¿ÁÓˆÛË ·ÓˆÌ·ÏÈÒÓ ÌÈÎÚÒÓ Î·Ú-
‰È·ÎÒÓ ·ÁÁÂ›ˆÓ fiˆ˜ Î·È ÛÂ ÂÚÈÙÒÛÂÈ˜
ÔÏÈÎ‹˜ ·ÓÒÌ·ÏË˜ Â·Ó·ÊÔÚ¿˜ ÙˆÓ ÓÂ˘ÌÔÓÈ-
ÎÒÓ ÊÏÂ‚ÒÓ. ∆ËÓ ›‰È· ¯ÚÔÓÈ¿ ÔÈ Goncalves
Î·È Û˘Ó ‰ËÌÔÛÈÂ‡Ô˘Ó ÙËÓ ÂÌÂÈÚ›· ÙÔ˘˜ ÌÂ
ÙËÓ B-flow Î·È ÙËÓ ·Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË ÛÂ
23 ¤Ì‚Ú˘· ÌÂ Û˘ÁÁÂÓÂ›˜ Î·Ú‰ÈÔ¿ıÂÈÂ˜.43 √È
‰‡Ô ·˘Ù¤˜ ·ÂÈÎÔÓÈÛÙÈÎ¤˜ Ì¤ıÔ‰ÔÈ Â›¯·Ó Û·Ó
·ÔÙ¤ÏÂÛÌ· ÙËÓ ·Ú·ÁˆÁ‹ «„ËÊÈ·ÎÒÓ ÂÎÌ·-
ÁÂ›ˆÓ» ÛÙ· ÔÔ›· Î·Ù·‰ÂÈÎÓ‡ÔÓÙ·Ó ÔÈ Û¯¤-
ÛÂÈ˜ ÛÙÔ ¯ÒÚÔ ÙˆÓ Î·Ú‰È·ÎÒÓ ÂÍfi‰ˆÓ fiˆ˜
Â›ÛË˜ Î·È ÔÈ Û˘Ó‰¤ÛÂÈ˜ ÙˆÓ ÌÂÁ¿ÏˆÓ ·ÁÁÂ›-
ˆÓ ÌÂ ÙÈ˜ ÎÔÈÏ›Â˜. √È Û¯¤ÛÂÈ˜ ÛÙÔ ¯ÒÚÔ Î·È ÔÈ
ÂÈÎÔÈÓˆÓ›Â˜ ÙˆÓ Î·Ú‰È·ÎÒÓ ‰ÔÌÒÓ ‰ÂÓ ÌÔ-
ÚÔ‡Ó Ó· Î·Ù·‰ÂÈ¯ıÔ‡Ó ÌÂ ÙËÓ ÎÏ·ÛÛÈÎ‹ 2D
˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·.

ÀÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›· ·ÏËıÔ‡˜ ¯ÚfiÓÔ˘ :
Real time 3DE
¶¤Ú· ·fi ÙÈ˜ ÙÂ¯ÓÈÎ¤˜ ·Ó·Î·Ù·ÛÎÂ˘‹˜ fiˆ˜
ÙÔ STIC, ¤¯ÂÈ ÂÚÈÁÚ·ÊÂ› ÚfiÛÊ·Ù· Î·È Ë
ÙÚÈÛ‰È¿ÛÙ·ÙË live ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·. ™Â
·˘Ù‹ ¯ÚËÛÈÌÔÔÈÂ›Ù·È ÎÂÊ·Ï‹ matrix Ô˘ ÌÂ-
Ù·‰›‰ÂÈ Ù·˘Ùfi¯ÚÔÓ· ÔÏÏ·Ï¤˜ ‰¤ÛÌÂ˜ Î·È
Î·Ù·Ï‹ÁÂÈ ÛÙËÓ ·ÂÈÎfiÓÈÛË ˘Ú·ÌÔÂÈ‰ÒÓ
fiÁÎˆÓ ÛÂ ·ÏËı‹ ¯ÚfiÓÔ. ¢ÂÓ ˘¿Ú¯ÂÈ ·Ó¿ÁÎË

ÁÈ· Û˘ÓÙÔÓÈÛÌfi ÙˆÓ ÂÈÎfiÓˆÓ ÌÂ ÙÔÓ Î·Ú‰È·Îfi
Î‡ÎÏÔ ÂÓÒ Ë Èı·ÓfiÙËÙ· artifacts Ô˘ ÔÊÂ›ÏÔ-
ÓÙ·È ÛÂ ÎÈÓ‹ÛÂÈ˜ ÙÔ˘ ÂÌ‚Ú‡Ô˘ ‹ ÙË˜ ÌËÙ¤Ú·˜
Â›Ó·È ÌÂÈˆÌ¤ÓË. 
∆ÔÓ ª¿ÈÔ ÙÔ˘ 2005 ‰‡Ô ·ÓÂÍ¿ÚÙËÙÂ˜ ÔÌ¿‰Â˜
‰ËÌÔÛ›Â˘Û·Ó ÙÈ˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÙË˜ live 3D ˘Â-
ÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ ÛÙÔ ¤Ì‚Ú˘Ô. ∏ ÚÒÙË
ÔÌ¿‰· ·fi ÙËÓ °·ÏÏ›· ÂÍ¤Ù·ÛÂ 60 ¤Ì‚Ú˘· (44
Ê˘ÛÈÔÏÔÁÈÎ¿ Î·È 16 ÌË Ê˘ÛÈÔÏÔÁÈÎ¿) ÌÂ ÎÂ-
Ê·Ï‹ matrix.46 H ·ÂÈÎfiÓÈÛË ÙË˜ Î·Ú‰È¿˜
‹Ù·Ó ‰˘Ó·Ù‹ ÛÙÔ 93% Î·È Á›ÓÔÓÙ·Ó Â›ÙÂ ÛÂ
‰‡Ô Ï¿Ó· (bi-plane) Â›ÙÂ ÛÂ real time. √
ÚÒÙÔ˜ ÙÚfiÔ˜ ÂÈÙÚ¤ÂÈ ÌÂ ¯Ú‹ÛË Ï¿ÁÈ·˜
Î·È Î¿ıÂÙË˜ ÂÚÈÛÙÚÔÊ‹˜ Ó· ·ÂÈÎÔÓÈÛıÔ‡Ó
ÔÈ Ê˘ÛÈÔÏÔÁÈÎ¤˜ Î·Ú‰È·Î¤˜ ‰ÔÌ¤˜ ·fi ¤Ó·
Â›Â‰Ô ·Ó·ÊÔÚ¿˜. √ ‰Â‡ÙÂÚÔ˜ ÙÚfiÔ˜ ÂÈ-
ÙÚ¤ÂÈ ÙËÓ ·ÂÈÎfiÓÈÛË ÂÈÊ¿ÓÂÈ·˜ ÙË˜ ÂÌ‚Ú˘-
˚Î‹˜ Î·Ú‰È¿˜ ÛÂ real time. ∫fi‚ÔÓÙ·˜ Ì¤Û·
ÛÙËÓ ˘Ú·Ì›‰· ÙÔ˘ fiÁÎÔ˘, ÌÂÙ¿ ·fi ÙËÓ ·ÂÈ-
ÎfiÓÈÛË ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙfiÍÔ˘, ÌÔÚÂ› Ó· Î·Ù·-
‰ÂÈ¯ıÂ› Ô ÂÈÌ‹ÎË˜ ¿ÍÔÓ·˜ ÙˆÓ ÎÔÈÏ›ˆÓ ‹ Ó·
·Ú·¯ıÔ‡Ó en face ÙÔÌ¤˜ ÙˆÓ ‚·Ï‚›‰ˆÓ. √È
ÂÚÂ˘ÓËÙ¤˜ ·˘ÙÔ› ‚Ú‹Î·Ó fiÙÈ ÙÔ live 3D Â›Ó·È
¯Ú‹ÛÈÌÔ ÛÙËÓ ÂÎÙ›ÌËÛË ÔÏÏ·ÏÒÓ fiÁÎˆÓ ÛÂ
‰‡Ô ÂÚÈÙÒÛÂÈ˜ Ú·‚‰ÔÌ˘ÔÛ·ÚÎˆÌ¿ÙˆÓ,
ÛÙËÓ ÂÎÙ›ÌËÛË ÙÔ˘ ÌÂÁ¤ıÔ˘˜ Î·È ÙË˜ ÏÂÈÙÔ˘Ú-
Á›·˜ ÙˆÓ ÎÔÈÏÈÒÓ ÛÂ ÂÚÈÙÒÛÂÈ˜ Ì˘ÔÎ·Ú‰È·-
Î‹˜ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·˜ Î·È ÛÙËÓ ·Ó¿Ï˘ÛË ÙÔ˘ ÌË-
¯·ÓÈÛÌÔ‡ ·ÏÈÓ‰ÚfiÌËÛË˜ Î·È ·fiÊÚ·ÍË˜ ÙË˜
ÓÂ˘ÌÔÓÈÎ‹˜ ·ÚÙËÚ›Â˜ ÛÂ ‰‡Ô ÂÚÈÙÒÛÂÈ˜
Ebstein. 
∏ ‰Â‡ÙÂÚË ÔÌ¿‰· ·fi ÙËÓ µ. ∫·ÏÈÊfiÚÓÈ· ‰Ë-
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∂ÈÎfiÓ· 15: ∞Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË ÙˆÓ 4-ÎÔÈÏÔÙ‹-
ÙˆÓ.

∂ÈÎfiÓ· 16: ∞Ó¿ÛÙÚÔÊË ·ÂÈÎfiÓÈÛË ÙÔ˘ ·ÔÚÙÈÎÔ‡
ÙfiÍÔ˘.
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ÌÔÛ›Â˘ÛÂ ÙËÓ ›‰È· ¯ÚÔÓÈ¿ Ù· ‰ÈÎ¿ ÙË˜ ·ÔÙÂ-
Ï¤ÛÌ·Ù· ÌÂ 3DE.47 ∂ÍÂÙ¿ÛıËÎ·Ó ·fi Ù¤ÛÛÂ-
ÚÈ˜ ÂÍÂÙ·ÛÙ¤˜ 18 ¤Ì‚Ú˘· (11 Ê˘ÛÈÔÏÔÁÈÎ¿ Î·È
7 ÌË Ê˘ÛÈÔÏÔÁÈÎ¿) ÂÓÒ Ë ‰ÈÛ‰È¿ÛÙ·ÙË ˘ÂÚË-
¯ÔÁÚ·Ê›· ıÂˆÚ‹ıËÎÂ ÙÔ ¯Ú˘Ûfi Ì¤ÙÚÔ Û‡ÁÎÚÈ-
ÛË˜. ™·Ó Ì¤ıÔ‰Ô˜ Ë ÌÂÏ¤ÙË ·˘Ù‹ ‚Ú‹ÎÂ fiÙÈ Ë
live 3DE ¤¯ÂÈ 93% Â˘·ÈÛıËÛ›· ÁÈ· ÙËÓ ‰È¿-
ÁÓˆÛË Û˘ÁÁÂÓÒÓ Î·Ú‰ÈÔ·ıÂÈÒÓ ·ÏÏ¿ ÔÏ‡
¯·ÌËÏ‹ ÂÈ‰ÈÎfiÙËÙ· (45%) Î·È ˘„ËÏ¿ „Â˘‰Ò˜
ıÂÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù·. √È ÌÂÏÂÙËÙ¤˜ Î·Ù·Ï‹-
ÁÔ˘Ó fiÙÈ ˘¿Ú¯ÂÈ ·Ó¿ÁÎË Ó· ÂÚÈÔÚÈÛıÔ‡Ó Ù·
artifacts  Ô˘ Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ ÁˆÓ›· ·ÂÈ-
ÎfiÓÈÛË˜ Î·È ÙËÓ ÂÂÍÂÚÁ·Û›· ÙÔ˘ live 3D , Ó·
ÔÏÔÎÏËÚˆıÂ› ÌÂÁ·Ï‡ÙÂÚË ÚÔÔÙÈÎ‹ ÌÂÏ¤ÙË
Î·È ˘ÔÁÚ·ÌÌ›˙Ô˘Ó fiÙÈ ı· ˘¿ÚÍÂÈ ÌÂÁ¿ÏË
Î·Ì‡ÏË ÂÎÌ¿ıËÓÛË˜ Ì¤¯ÚÈ Ë ÙÂ¯ÓÈÎ‹ ·˘Ù‹ Ó·
ÌÔÚ¤ÛÂÈ Ó· ÂÓÛˆÌ·ÙˆıÂ› ÛÙËÓ Î·ıËÌÂÚÈÓ‹
ÎÏÈÓÈÎ‹ Ú¿ÍË.

™˘ÌÂÚ¿ÛÌ·Ù·
∆· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· ˘‹ÚÍ·Ó Ì¿ÚÙ˘ÚÂ˜ ÛË-
Ì·ÓÙÈÎÒÓ ÂÍÂÏ›ÍÂˆÓ ÛÙËÓ ÂÍ¤Ù·ÛË ÙË˜ ÂÌ‚Ú˘˚-
Î‹˜ Î·Ú‰È¿˜. √È Ó¤Â˜ ÙÂ¯ÓÈÎ¤˜ Ô˘ Â›Ó·È ÛÂ
ÎÏÈÓÈÎ‹ ‰ÔÎÈÌ‹ ·ÊÔÚÔ‡Ó ‚ÂÏÙÈˆÌ¤ÓË ·ÂÈÎfi-
ÓÈÛË ÌÂ ÂÍÂÏÈÁÌ¤ÓÂ˜ ÎÂÊ·Ï¤˜ ˘ÂÚ‹¯ˆÓ Î·È
¯Ú‹ÛË ·ÚÌÔÓÈÎ‹˜. ∏ Î·Ï‡ÙÂÚË ·˘Ù‹ ·ÂÈÎfiÓÈ-
ÛË Â›¯Â Û·Ó ·ÔÙ¤ÏÂÛÌ· ÙËÓ ÌÂÙ·Î›ÓËÛË ÙË˜
‰È¿ÁÓˆÛË˜ ÚÔ˜ ÙÈ˜ 12-14 Â‚‰ÔÌ¿‰Â˜ ÙË˜ Î‡Ë-
ÛË˜ Î·È ·Ó·Ì¤ÓÂÙ·È fiÙÈ ÛÙÔ Ì¤ÏÏÔÓ Ë ÚÔÁÂÓ-
ÓËÙÈÎ‹ ‰È¿ÁÓˆÛË ı· Â›Ó·È ‰˘Ó·Ù‹ Î·Ù¿ ÙÔ
ÛÙ¿‰ÈÔ ÙË˜ ÂÌ‚Ú˘ÔÏÔÁÈÎ‹˜ ·Ó¿Ù˘ÍË˜ (ÚÈÓ
ÙÈ˜ 10 Â‚‰ÔÌ¿‰Â˜). ∆Ô ¤Á¯ÚˆÌÔ Doppler  ¤¯ÂÈ
Î·Ù·ÛÙÂ› ·Ó·fiÛ·ÛÙÔ ÛÙÔÈ¯Â›Ô ÙË˜ ÂÌ‚Ú˘˚-
Î‹˜ ˘ÂÚË¯ÔÎ·Ú‰ÈÔÁÚ·Ê›·˜ ÂÓÒ Î·Ù·‚¿ÏÏÔ-
ÓÙ·È ÚÔÛ¿ıÂÈÂ˜ Ë Ì·ÁÓËÙÈÎ‹ ÙÔÌÔÁÚ·Ê›·
Ó· ÂÓÛˆÌ·ÙˆıÂ› ÛÙËÓ ÂÌ‚Ú˘˚Î‹ Î·Ú‰ÈÔÏÔÁ›·.  
™Â ¤Ó· ÚfiÛÊ·ÙÔ ¿ÚıÚÔ ÙÔ˘˜ ÔÈ Bhat Î·È
Sahn ‰ËÏÒÓÔ˘Ó fiÙÈ ÙÔ «3D Î·È ÙÔ 4D ·ÔÙÂ-
ÏÔ‡Ó ÔÏÏ¿ ˘ÔÛ¯fiÌÂÓÂ˜ ÙÂ¯ÓÈÎ¤˜».48 √È Î·È-
ÓÔ‡ÚÈÂ˜ ÙÂ¯ÓÈÎ¤˜ ÌÔÚÔ‡Ó ÙÒÚ· ‹ ÛÙÔ ¿ÌÂÛÔ
Ì¤ÏÏÔÓ Ó· ·ÔÙÂÏ¤ÛÔ˘Ó ¤Ó· Î·ÈÓÔ‡ÚÁÈÔ Ì¤ÛÔ
fi¯È ÌfiÓÔ ·ÂÈÎfiÓÈÛË˜ ÙË˜ ÂÌ‚Ú˘˚Î‹˜ Î·Ú‰È¿˜
·ÏÏ¿ Î·È ÌÂÏ¤ÙË˜ ÙË˜. ∏ ¯ÚËÛÈÌÔÔ›ËÛË ÙˆÓ
Î·ÈÓÔ‡ÚÁÈˆÓ ÔÏ˘‰È¿ÛÙ·ÙˆÓ Ì¤ÛˆÓ ÛÂ Û˘Ó-
‰˘·ÛÌfi ÌÂ ÙÈ˜ ÎÏ·ÛÛÈÎ¤˜ ÌÂıfi‰Ô˘˜ ÂÚÈÌ¤-
ÓÔ˘ÌÂ fiÙÈ ı· ÚÔÛÊ¤ÚÂÈ Û˘ÓÂÚÁÈÎ¿ ·ÔÙÂÏ¤-
ÛÌ·Ù· ¤ÙÛÈ ÒÛÙÂ ÙÔ fiÓÂÈÚÔ ÙË˜ ·ÚÔ˘Û›·ÛË˜
ÙË˜ ÂÌ‚Ú˘˚Î‹˜ Î·Ú‰È¿˜ ÌÂ Û·ÊÂ›˜ ÌÔÚÊÔÏÔÁÈ-

Î¤˜ Î·È ÏÂÈÙÔ˘ÚÁÈÎ¤˜ ÏËÚÔÊÔÚ›Â˜ ÁÈ· ÙÔ˘˜
ÎÏÈÓÈÎÔ‡˜ È·ÙÚÔ‡˜ Ó· Á›ÓÂÈ Î¿ÔÙÂ Ú·ÁÌ·ÙÈ-
ÎfiÙËÙ·.
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Summary
Major advances in 3D ultrasonograpgy of the
fetal heart have taken place during the last
decade. Initially, 3D imaging of the fetal heart
was static with images that did not move and
contained information from various parts of
the cardiac cycle. Then, gating techniques
developed that reduced artifacts and allowed
the examination of one heart cycle in the 3D
data set. The STIC (Spatio-Temporal
Imaging) technology enables the indirect,
offline anlaysis of the fetal heart and gives the
possibility for multiplanar analysis as well as
volume rendering. Color and power Doppler
allow the simultaneous display of blood flow
while new techniques such as the inversion
mode and B-flow result in digital casts and
angiograms of the fetal cardiovascular system
with improved spatial orientation. In the
present article, the principles of classic 2D
echocardiography as well as the possibilities
of 3D and 4D ultrasonography in the
examination of the fetal heart are presented.

Key words: fetal echocardiography, 3D ultrasonography, 4D

ultrasonography, STIC, real time 3D

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹

116

APPA  5/7/2006  16:54  “ Æ116



µÈ‚ÏÈÔÁÚ·Ê›·

1. Hoffman JIE, Christianson R. Congenital heart disease
in a cohort of 19,502 births with long-term follow-up.
Am J Cardiol. 1978 Oct;42(4):641-7.

2. Allan LD. Fetal cardiology. Ultrasound Obstet
Gynecol 1994;4:441.

3. Buskens E, Grobbee DE, Frohn-Mulder IM, Stewart
PA, Juttmann RE, Wladimiroff JW, Hess J. Efficacy
of routine fetal ultrasound screening for congenital
heart disease in normal pregnancy. Circulation
1996;94:67.

4. Grandjean H, Larroque D, Levi S.The performance of
routine ultrasonographic screening of pregnancies in
the Eurofetus Study. Am J Obstet Gynecol. 1999
Aug;181(2):446-54.

5. Garne E, Stoll C, Clementi M; Euroscan
Group.Evaluation of prenatal diagnosis of congenital
heart diseases by ultrasound: experience from 20
European registries. Ultrasound Obstet Gynecol.
2001 May;17(5):386-91.

6. Sadler T.W: Langman’s Medical Embryology.
Lippincott Williams & Wilkins eds 2004; 223-274

7. Huggon IC. Practical guide to fetal echocardiography.
Prenat Neonat Med 2001;6:38-53.

8. Allan L. Technique of fetal echocardiography. Pediatr
Cardiol 2004;25:223-33.

9. Yagel S, Cohen SM, Achiron R. Examination of the
fetal heart by five short-axis views: a proposed
screening method for comprehensive cardiac
evaluation.Ultrasound Obstet Gynecol 2001;17:367-9.

10. Chaoui R, McEwing R. Three cross-sectional planes
for fetal color Doppler echocardiography. Ultrasound
Obstet Gynecol 2003;22:3-10.

11. Nelson TR, Pretorius DH, Sklansky M, Hagen-Ansert
S. Three-dimensional echocardiographic evaluation of
fetal heart anatomy and function: acquisition,
analysis, and display. J Ultrasound Med. 1996
Jan;15(1):1-9.

12. Deng J. Terminology of three-dimensional and four-
dimensional ultrasound imaging of the fetal heart and
other moving body parts. Ultrasound Obstet Gynecol
2003;22:336e44.

13.Meyer-Wittkopf M, Cook A, McLennan A, Summers
P, Sharland GK, Maxwell DJ. Evaluation of three-
dimensional ultrasonography and magnetic resonance
imaging in assessment of congenital heart anomalies
in fetal cardiac specimens. Ultrasound Obstet

Gynecol 1996;8:303-308.
14. Zosmer N, Jurkovic D, Jauniaux E, Gruboeck K, Lees

C, Campbell S. Selection and identification of
standard cardiac views from three-dimensional
volume scans of the fetal thorax. J Ultrasound Med.
1996 Jan;15(1):25-32.

15. Chang FM, Hsu KF, Ko HC, Yao BL, Chang CH, Yu
CH, Liang RI, Chen HY. Fetal heart volume
assessment by three-dimensional
ultrasound.Ultrasound Obstet Gynecol. 1997
Jan;9(1):42-8. 

16. Levental M, Pretorius DH, Sklansky MS, Budorick
NE, Nelson TR, Lou K. Three-dimensional
ultrasonography of normal fetal heart: comparison
with two-dimensional imaging. J Ultrasound Med.
1998 Jun;17(6):341-8.

17. Bega G, Kuhlman K, Lev-Toaff A, Kurtz A, Wapner
R.Application of three-dimensional ultrasonography
in the evaluation of the fetal heart. J Ultrasound Med.
2001 Apr;20(4):307-13.

18. Deng J, Gardener JE, Rodeck CH, Lees WR.Fetal
echocardiography in three and four dimensions.
Ultrasound Med Biol. 1996;22(8):979-86.

19. Deng J, Birkett AG, Kalache KD, Hanson MA,
Peebles DM, Linney AD. Conversion of umbilical
arterial Doppler waveforms to cardiac cycle triggering
signals: a preparatory study for online motion-gated
three-dimensional fetal echocardiography.
Ultrasound Med Biol 2001;27:51-9.

20. Sklansky MS, Nelson TR, Pretorius DH. Three-
dimensional fetal echocardiography: gated versus
nongated techniques. J Ultrasound Med. 1998
Jul;17(7):451-7.

21. Meyer-Wittkopf M, Cooper S, Vaughan J, Sholler G.
Three-dimensional (3D) echocardiographic analysis
of congenital heart disease in the fetus: comparison
with cross-sectional (2D) fetal echocardiography.
Ultrasound Obstet Gynecol 2001;17:485-492.

22. Devore GR, Falkensammer P, Sklansly MS, Platt LD.
Spatio-temporal image correlation (STIC): new
technology for evaluation of the fetal heart.
Ultrasound Obstet Gynecol 2003;22:380-7.

23. Vinals F, Poblete P, Guiliano A. Spatio-temporal
image correlation (STIC): a new tool for the prenatal
screening of congenital heart defects. Ultrasound
Obstet Gynecol 2003;22:388-94.

24. Vinals F, Mandujano L, Vargas G, Giuliano A.
Prenatal diagnosis of congenital heart disease using

À¶∂ƒ∏Ã√°ƒ∞ºπ∞ ∆√ª.3, ∆∂ÀÃ.2, ™∂§. 103-119, 2006

117

APPA  5/7/2006  16:54  “ Æ117



four-dimensional spatio-temporal image correlation
(STIC) telemedicine via an Internet link: a pilot study.
Ultrasound Obstet Gynecol 2005;25:25-31.

25. Goncalves LF, Lee W, Espinoza J, Romero R.
Examination of the fetal heart by four-dimensional
(4D) ultrasound with spatio-temporal image
correlation (STIC). Ultrasound Obstet Gynecol
2006;27:336-348.

26. Devore GR. Three-dimensional and four-dimensional
fetal echocardiography: a new frontier. Curr Opin
Pediatr 2005;17:592-604.

27. Chaoui R, Heling KS. New developments in fetal
heart scanning: Three-and four-dimensional fetal
echocardiography. Sem Fetal Neonat Med
2005;10:567-577.

28. Abuhamad A. Automated multiplanar imaging: a
novel approach to ultrasonography. J Ultrasound
Med 2004;23: 573e6.

29. Goncalves LF, Lee W, Chaiworapongsa T, Espinoza J,
Schoen ML, Falkensammer P, Treadwell M , Romero
R . Four-dimensional ultrasonography of the fetal
heart with spatiotemporal image correlation. Am J
Obstet Gynecol 2003;189: 1792-1802.

30. Goncalves LF, Lee W, Espinoza J, et al. Four-
dimensional fetal echocardiography with spatio-
temporal image correlation (STIC): a systematic study
of standard cardiac views assessed by different
observers. Ultrasound Obstet Gynecol
2003;22(Suppl.):50.

31. Devore GR, Polanco B, Sklansky MS, Platt LD. The
‘spin’technique: a new method for examination of the
fetal out-flow tracts using three-dimensional
ultrasound. Ultrasound Obstet Gynecol 2004;24:72-
82.

32. Chaoui R, Hoffmann J, Heling KS. Basal cardiac view
on 3D/4D fetal echocardiography for the assessment
of AVvalves and great vessels arrangement.
Ultrasound Obstet Gynecol 2004;22:228.

33. Espinoza J, Goncalves LF, Lee W, et al. The use of
the minimum projection mode in 4-dimensional
examination of the fetal heart with spatiotemporal
image correlation. J Ultrasound Med 2004;23:1337-
48.

34. Goncalves LF, Lee W, Chaiworapongsa T, Espinoza J,
Schoen ML, Falkensammer P, Treadwell M, Romero
R. Four-dimensional ultrasonography of the fetal
heart with with spatiotemporal image correlation. Am
J Obstet Gynecol 2003;189(6):1792-802.

35. Chaoui R, Kalache KD, Hartung J. Application of
three dimensional power Doppler ultrasound in
prenatal diagnosis. Ultrasound Obstet Gynecol
2001;17:22-9.

36. Chaoui R, Kalache KD. Three-dimensional power
Doppler ultrasound of the fetal great vessels.
Ultrasound Obstet Gynecol 2001;17:455-6.

37. Goncalves LF, Espinoza J, Romero R, Lee W, Beyer
B, Treadwell MC, Humes R. A systematic approach
to prenatal diagnosis of transposition of the great
arteries using 4-dimensional ultrasonography with
spatiotemporal image correlation. J Ultrasound Med
2004;23:1225-31.

38. Chaoui R, Hoffmann J, Heling KS. Three-
dimensional (3D) and 4D Doppler fetal
echocardiography using spatio-temporal image
correlation (STIC). Ultrasound Obstet Gynecol
2004;23:535-45.

39. Goncalves LF, Romero R, Espinoza J, Lee W,
Treadwell M, Chintala K, Brandl H, Chaiworapongsa
T. Four-dimensional ultrasonography of the fetal
heart using color Doppler spatiotemporal image
correlation. J Ultrasound Med 2004 23(4):473-81.

40. Yagel S, Valsky DV, Messing B. Detailed assessment
of fetal ventricular septal defect with 4D color
Doppler ultrasound using spatio-temporal image
correlation technology. Ultrasound Obstet Gynecol
2005;25:97-8.

41. Ghi T, Cera E, Segata M, Michelacci L, Pilu G, Pelusi
G. Inversion mode spatio-temporal image correlation
(STIC) echocardiography in three-dimensional
rendering of fetal ventricular septal defects.
Ultrasound Obstet Gynecol 2005;26:679-8.

42. Goncalves LF, Espinoza J, Lee W, Mazor M, Romero
R. Three- and four-dimensional reconstruction of the
aortic and ductal arches using inversion mode: a new
rendering algorithm for visualization of fluid-filled
anatomical structures. Ultrasound Obstet Gynecol
2004;24:696-8.

43. Goncalves LF, Espinoza J, Lee W, Nien JK, Hong JS,
Santolaya-Forgas J, Major M, Romero R. A new
approach to fetal echocardiography: digital casts of
the fetal cardiac chambers and great vessels for
detection of congenital heart disease. J Ultrasound
Med 2005;24(4):415-24.

44. Espinoza J, Goncalves LF, Lee W, Mazor M, Romero
R. A novel method to improve prenatal diagnosis of
abnormal systemic venous connections using three-

æ·ÚÚ¿ Î·È ∫·Ú·ÁÈ¿ÓÓË˜∏ Û˘Ì‚ÔÏ‹ ÙË˜ ÙÚÈÛ‰È¿ÛÙ·ÙË˜ ˘ÂÚË¯ÔÁÚ·Ê›·˜ ÛÙË Ì·ÈÂ˘ÙÈÎ‹

118

APPA  5/7/2006  16:54  “ Æ118



and four-dimensional ultrasonography and "inversion
mode".  Ultrasound Obstet Gynecol 2005;25:428-434.

45. Pooh RK, Korai A. B-flow and B-flow spatio-
temporal image correlation in visualizing fetal cardiac
blood flow. Croat Med J 2005; 46(5):808-11.

46. Acar P, Dulac Y, Taktak A, Abadir S. Real-time
three-dimensional fetal echocardiography using
matrix probe. Prenat Diagn 2005;25(5):370-5.

47. Sklansky M, Miller D, Devore G, et al. Prenatal
screening for congenital heart disease using real-time
three-dimensional echocardiography and a novel
‘sweep volume’ acquisition technique. Ultrasound
Obstet Gynecol 2005;25:435-43.

48. Bhat AH, Sahn DJ. Latest advances and topics in fetal
echocardiography. Curr Opin Cardiol 2004;19:97e103.

À¶∂ƒ∏Ã√°ƒ∞ºπ∞ ∆√ª.3, ∆∂ÀÃ.2, ™∂§. 103-119, 2006

119

APPA  5/7/2006  16:54  “ Æ119


