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¶∂ƒI§∏æ∏
ª¤¯ÚÈ Û‹ÌÂÚ· ‰ÂÓ ˘¿Ú¯ÂÈ Î¿ÔÈÔ ·ÍÈfiÈÛÙÔ ÎÚÈÙ‹ÚÈÔ Ô˘ Ó· ÌÔÚÂ› Ó·
ÚÔ‚Ï¤„ÂÈ ÙÔÓ Î›Ó‰˘ÓÔ Ú‹ÍË˜ ÙˆÓ ·ÓÂ˘Ú˘ÛÌ¿ÙˆÓ ÎÔÈÏÈ·Î‹˜ ·ÔÚÙ‹˜ (∞∫∞)
ÒÛÙÂ Ó· ‚ÔËı‹ÛÂÈ ÛÙËÓ ÂÚ·ÈÙ¤Úˆ Ï‹„Ë ıÂÚ·Â˘ÙÈÎÒÓ ·ÔÊ¿ÛÂˆÓ. ∏ ·Ô-
‰Ô¯‹ ÙÔ˘ ·Ú·‰ÔÛÈ·ÎÔ‡ ÎÚÈÙËÚ›Ô˘ ÙË˜ Ì¤ÁÈÛÙË˜ ‰È·Ì¤ÙÚÔ˘ ÌÔÚÂ› Ó· Ô‰Ë-
Á‹ÛÂÈ ÛÂ ÌË ·Ó·ÁÎ·›Â˜ ¯ÂÈÚÔ˘ÚÁÈÎ¤˜ ÂÂÌ‚¿ÛÂÈ˜ ÌÂ ˘„ËÏ‹ ıÓËÙfiÙËÙ· Î·È ÓÔ-
ÛËÚfiÙËÙ·. ∞fi ÙËÓ ¿ÏÏË ÏÂ˘Ú¿, Â›Ó·È ÁÓˆÛÙfi fiÙÈ ·ÓÂ˘Ú‡ÛÌ·Ù· ÌÈÎÚ‹˜ Û¯Â-
ÙÈÎ¿ ‰È·Ì¤ÙÚÔ˘ ÌÔÚÂ› Ó· Ô‰ËÁËıÔ‡Ó ÛÂ Ú‹ÍË, Î¿ÙÈ Ô˘ ı· ÌÔÚÔ‡ÛÂ Ó· Â›-
¯Â ·ÔÊÂ˘¯ıÂ› ÌÂ ¤ÁÎ·ÈÚË, Î·Ù¿ÏÏËÏË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË. ∫·ı›ÛÙ·-
Ù·È ÏÔÈfiÓ ··Ú·›ÙËÙË Ë ·ÓÂ‡ÚÂÛË Ó¤ˆÓ ÎÚÈÙËÚ›ˆÓ Ô˘ ı· ‚ÔËı‹ÛÔ˘Ó ÛÙËÓ
Î·Ï‡ÙÂÚË ÂÎÙ›ÌËÛË ÙÔ˘ Ú·ÁÌ·ÙÈÎÔ‡ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜ ÙˆÓ ∞∫∞ ÛÙËÓ ÎÏÈÓÈÎ‹
Ú¿ÍË. ∏ Úfi‚ÏÂ„Ë ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜ ÙˆÓ ∞∫∞ Â›Ó·È ‚¤‚·ÈÔ fiÙÈ ı· ·Ô-
ÙÂÏ¤ÛÂÈ ÔÏ‡ÙÈÌÔ ÎÏÈÓÈÎfi ÂÚÁ·ÏÂ›Ô ÛÙËÓ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ∞∫∞.
ªÂ ‚¿ÛË ÙËÓ ∂Ì‚ÈÔÌË¯·ÓÈÎ‹ ÚÔÛ¤ÁÁÈÛË ÁÈ· ÙËÓ Úfi‚ÏÂ„Ë ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹-
ÍË˜ Î·È ÙÈ˜ ‚·ÛÈÎ¤˜ ·Ú¯¤˜ ÙË˜ ∫·Ú‰È·ÁÁÂÈ·Î‹˜ ªË¯·ÓÈÎ‹˜, Ë Ú‹ÍË ÂÈÛ˘Ì-
‚·›ÓÂÈ fiÙ·Ó Ë ·fiÏ˘ÙË ÙÈÌ‹ ÙˆÓ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ ÍÂÂÚ¿ÛÂÈ ÙËÓ ·ÓÙÔ-
¯‹ ÙÔ˘ ˘ÏÈÎÔ‡ ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ ÙÔ˘ ∞∫∞. O ˘ÔÏÔÁÈÛÌfi˜ Î·È Ë ¯·ÚÙÔÁÚ¿-
ÊËÛË ÙË˜ Î·Ù·ÓÔÌ‹˜ ÙˆÓ Ù¿ÛÂˆÓ ÛÙÔ ÙÔ›¯ˆÌ· ÙˆÓ ∞∫∞ ı· ÌÔÚÔ‡ÛÂ Ó·
‚ÔËı‹ÛÂÈ ÛÙËÓ Úfi‚ÏÂ„Ë ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜. °È· ÙÔ ÏfiÁÔ ·˘Ùfi, Î·ı›ÛÙ·-
Ù·È ·Ó·ÁÎ·›· Ì›· ÌÂıÔ‰ÔÏÔÁ›· Ô˘ ÌÔÚÂ› Ó· Î·ıÔÚ›ÛÂÈ ·Ó·›Ì·ÎÙ· ÙËÓ in-
vivo Î·Ù·ÓÔÌ‹ ÙˆÓ Ù¿ÛÂˆÓ ÛÙÔ ÙÔ›¯ˆÌ· ÙˆÓ ∞∫∞. π‰È·›ÙÂÚË ¿ÍÈ· ·ÔÎÙ¿ Ë
Ì¤ıÔ‰Ô˜ ·˘Ù‹ ÛÙÔ˘˜ ˘ÂÚÙ·ÛÈÎÔ‡˜ ·ÛıÂÓÂ›˜, ‰Â‰ÔÌ¤ÓÔ˘ fiÙÈ Ë ·˘ÍËÌ¤ÓË ·Ú-
ÙËÚÈ·Î‹ ›ÂÛË ·ÔÙÂÏÂ› ¤Ó·Ó ÂÈÚfiÛıÂÙÔ ·Ú¿ÁÔÓÙ· ·‡ÍËÛË˜ ÙË˜ ÙÔÈ¯ˆ-
Ì·ÙÈÎ‹˜ Ù¿ÛË˜ Î·È ÂÔÌ¤Óˆ˜ ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜.

¶·Ú¿ ÙËÓ ÙÂÚ¿ÛÙÈ· ÚfiÔ‰Ô Ù· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· ÛÙÔÓ ÙÔÌ¤·

ÙË˜ ‰È·ÁÓˆÛÙÈÎ‹˜ Î·È ıÂÚ·Â˘ÙÈÎ‹˜ ÚÔÛ¤ÁÁÈÛË˜ ÙˆÓ ·ÓÂ˘Ú˘ÛÌ¿-

ÙˆÓ ÙË˜ ÎÔÈÏÈ·Î‹˜ ·ÔÚÙ‹˜ (∞∫∞), ˘¿Ú¯Ô˘Ó ÔÚÈÛÌ¤Ó· ı¤Ì·Ù·

Ô˘ ‰ÂÓ ¤¯Ô˘Ó ‰È·Û·ÊËÓÈÛÙÂ›. °È· ·Ú¿‰ÂÈÁÌ·, Û˘¯Ó¿ ÂÌÊ·Ó›˙Â-

Ù·È ÙÔ ‰›ÏËÌÌ· Â¿Ó Î·Ù¿ ÙË Ê˘ÛÈÎ‹ ÂÍ¤ÏÈÍË ÂÓfi˜ ∞∫∞ Ô Î›Ó‰˘ÓÔ˜

Ú‹ÍË˜ ÙÔ˘ ‰ÈÎ·ÈÔÏÔÁÂ› ÙË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË ÌÂ fiÏÂ˜ ÙÈ˜ Èı·-

Ó¤˜ ÂÈÏÔÎ¤˜ Î·È ÙÔ Â·ÎfiÏÔ˘ıÔ ÎfiÛÙÔ˜.1 ∏ ÂÈÏÔÁ‹ Á›ÓÂÙ·È ·Îfi-
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Ì· ‰˘ÛÎÔÏfiÙÂÚË ÁÈ· ÙÔ ÁÈ·ÙÚfi Ï·Ì‚¿ÓÔÓÙ·˜ ˘fi„Ë

fiÙÈ ÔÈ ·ÛıÂÓÂ›˜ ÌÂ ∞∫∞ Û˘¯Ó¿ ¤¯Ô˘Ó Û˘Ó˘¿Ú¯Ô-

ÓÙ· È·ÙÚÈÎ¿ ÚÔ‚Ï‹Ì·Ù·, ÏfiÁˆ ÙË˜ ÚÔ¯ˆÚËÌ¤ÓË˜

ËÏÈÎ›·˜, ÙÔ˘ Î·Ó›ÛÌ·ÙÔ˜ Î·È ÙË˜ ÁÂÓÈÎÂ˘Ì¤ÓË˜

·ıËÚÔÛÎÏ‹ÚˆÛË˜. Δ· ÔÛÔÛÙ¿ ıÓËÙfiÙËÙ·˜ ÛÙËÓ

ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË ÙˆÓ

∞∫∞ ‰ÂÓ Â›Ó·È Î·ıfiÏÔ˘ Â˘Î·Ù·ÊÚfiÓËÙ· Î·È Î˘-

Ì·›ÓÔÓÙ·È ÌÂÙ·Í‡ 4 Î·È 9%.2,3 ™‹ÌÂÚ·, Ë ·fiÊ·ÛË

ÁÈ· ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË

ÂÓfi˜ ∞∫∞ ÛÙËÚ›˙ÂÙ·È Û˘Ó‹ıˆ˜ ÛÙË Ì¤ÁÈÛÙË ‰È¿ÌÂ-

ÙÚfi ÙÔ˘. ™˘ÁÎÂÎÚÈÌ¤Ó·, ÌÂ ‚¿ÛË ÙÈ˜ ÙÂÏÂ˘Ù·›Â˜ Î·-

ÙÂ˘ı˘ÓÙ‹ÚÈÂ˜ Ô‰ËÁ›Â˜ ÁÈ· ÙË ıÂÚ·Â›· ÙˆÓ ∞∫∞ Ë

‰È¿ÌÂÙÚÔ˜ ÙˆÓ 5,5 cm ·ÔÙÂÏÂ› ÙÔ fiÚÈÔ ¿Óˆ ·fi

ÙÔ ÔÔ›Ô Ù· ∞∫∞ Ú¤ÂÈ Ó· Ô‰ËÁÔ‡ÓÙ·È ÛÙÔ ¯ÂÈ-

ÚÔ˘ÚÁÂ›Ô.4 Œ¯Ô˘Ó ÚÔÙ·ıÂ› Ì¿ÏÈÛÙ·, ‰È¿ÊÔÚÂ˜

·Ó·ÙÔÌÈÎ¤˜ ·Ú¿ÌÂÙÚÔÈ ÁÈ· ÙËÓ Úfi‚ÏÂ„Ë ÙË˜ ÛÔ-

‚·ÚfiÙËÙ·˜ ÙË˜ Î·Ù¿ÛÙ·ÛË˜.5 Δ· ÎÚÈÙ‹ÚÈ· ·˘Ù¿ Â›-

Ó·È Û˘Ó‹ıˆ˜ ·‰Ú¿ Î·È ‰ÂÓ Ï·Ì‚¿ÓÔ˘Ó ˘fi„Ë Û˘-

ÁÎÂÎÚÈÌ¤Ó· ÛËÌ·ÓÙÈÎ¿ ¯·Ú·ÎÙËÚÈÛÙÈÎ¿ ÂÍ·ÙÔÌÈ-

ÎÂ˘Ì¤Ó· ÛÂ Î¿ıÂ ·ÛıÂÓ‹. °È· ·Ú¿‰ÂÈÁÌ·, ∞∫∞

ÌÂ ÙËÓ ›‰È· Ì¤ÁÈÛÙË ‰È¿ÌÂÙÚÔ Â›Ó·È ‰˘Ó·Ùfi Ó· ‰È·-

Ê¤ÚÔ˘Ó ˆ˜ ÚÔ˜ ÙÔ ÁÂˆÌÂÙÚÈÎfi Û¯‹Ì·, ÙÔ ¿¯Ô˜

ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ ‹ ÙÈ˜ ÌË¯·ÓÈÎ¤˜ È‰ÈfiÙËÙÂ˜ Ô˘ ÂË-

ÚÂ¿˙Ô˘Ó ÙËÓ Ù¿ÛË ÁÈ· ·‡ÍËÛË ÙÔ˘ ÌÂÁ¤ıÔ˘˜ Î·È ÙÂ-

ÏÈÎ¿ ÙË Ú‹ÍË. ŒÙÛÈ, Á›ÓÂÙ·È ÂÌÊ·Ó¤˜ fiÙÈ Ì›· ¯ÂÈ-

ÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË Ô˘ ‚·Û›˙ÂÙ·È ·ÔÎÏÂÈÛÙÈÎ¿

ÛÙÔ ÎÚÈÙ‹ÚÈÔ ÙË˜ ‰È·Ì¤ÙÚÔ˘ ÙˆÓ 5,5 cm ‹ ÛÂ ·Úfi-

ÌÔÈ· ÎÚÈÙ‹ÚÈ· ÌÔÚÂ› Ó· ·Ô‚Â› ·‰ÈÎ·ÈÔÏfiÁËÙË

(¯·ÌËÏfi˜ Î›Ó‰˘ÓÔ˜ Ú‹ÍË˜), ‹ ¯ÚÔÓÈÎ¿ Î·ı˘ÛÙÂÚË-

Ì¤ÓË (Ú‹ÍË ÌÂ ‰È¿ÌÂÙÚÔ ÌÈÎÚfiÙÂÚË ·fi 5,5 cm) ÁÈ·

¤Ó· Û˘ÁÎÂÎÚÈÌ¤ÓÔ ·ÛıÂÓ‹.6 ΔÔ ·Ú·‰ÔÛÈ·Îfi ÏÔÈ-

fiÓ ÎÚÈÙ‹ÚÈÔ ÙˆÓ 5,5 cm ˆ˜ fiÚÈÔ ‰È·Ì¤ÙÚÔ˘ ÙÔ˘

∞∫∞ ÁÈ· Ó· Ô‰ËÁËıÂ› Ô ·ÛıÂÓ‹˜ ÛÙÔ ¯ÂÈÚÔ˘ÚÁÂ›Ô

¤¯ÂÈ ÙÂıÂ› ˘fi ·ÌÊÈÛ‚‹ÙËÛË, ·ÊÔ‡ ·ÓÂ˘Ú‡ÛÌ·Ù·

ÌÈÎÚfiÙÂÚË˜ ‰È·Ì¤ÙÚÔ˘, ·Ó Î·È Û·ÓÈfiÙÂÚ·, ¤¯Ô˘Ó

Î·Ù·Ï‹ÍÂÈ ÛÂ Ú‹ÍË.7

OÈ ÂÚÈÛÛfiÙÂÚÂ˜ ÂÚÁ·Û›Â˜ ÁÈ· ÙË Ú‹ÍË ÙˆÓ

∞∫∞ ¯ÚËÛÈÌÔÔÈÔ‡Ó ˆ˜ Ì¤ÙÚÔ Û˘ÁÎÚÈÙÈÎ‹˜ ·Ó·-

ÊÔÚ¿˜ ÙË ÓÂÎÚÔÙÔÌÈÎ‹ ÌÂÏ¤ÙË ÙÔ˘ Darling Î·È

Û˘Ó.8 ∏ ÌÂÏ¤ÙË ·˘Ù‹ Û˘ÌÂÚÈ¤Ï·‚Â 24000 ÂÚÈÛÙ·-

ÙÈÎ¿ ÁÈ· ¯ÚÔÓÈÎ‹ ÂÚ›Ô‰Ô 23 ÂÙÒÓ. ∞fi ·˘Ù¿ Ù·

473 ·ÊÔÚÔ‡Û·Ó ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ∞∫∞ Ô˘ ‰ÂÓ Â›-

¯·Ó ·ÓÙÈÌÂÙˆÈÛÙÂ› ¯ÂÈÚÔ˘ÚÁÈÎ¿ ÛÙÔ ·ÚÂÏıfiÓ. Δ·

24,9% ÂÍ ·˘ÙÒÓ Â›¯·Ó Ú·ÁÂ› Î·È ¤ÙÛÈ ıÂˆÚ‹ıËÎ·Ó

ˆ˜ ÙÔ Î‡ÚÈÔ ·›ÙÈÔ Ô˘ Ô‰‹ÁËÛÂ ÛÙÔ ı¿Ó·ÙÔ. ™ÙË ÌÂ-

Ï¤ÙË ·˘Ù‹ Ê¿ÓËÎÂ fiÙÈ ·ÎfiÌ· Î·È ÌÈÎÚ¿ ∞∫∞ ÌÂ

‰È¿ÌÂÙÚÔ ÌÈÎÚfiÙÂÚË ·fi 4 cm ÌÔÚÔ‡Ó Ó· Ô‰ËÁË-

ıÔ‡Ó ÛÂ Ú‹ÍË Î·È Ó· ÚÔÎ·Ï¤ÛÔ˘Ó ÙÔ ı¿Ó·ÙÔ. ªÂ-

Á¿ÏÔ ÂÓ‰È·Ê¤ÚÔÓ ·ÚÔ˘ÛÈ¿˙ÂÈ Â›ÛË˜ Ë ‰È·›ÛÙˆ-

ÛË fiÙÈ ∞∫∞ ‰È·Ì¤ÙÚÔ˘ ·fi 4,1 ¤ˆ˜ 7 cm ¤¯Ô˘Ó È-

ı·ÓfiÙËÙ· Ú‹ÍË˜ 25%. ŸÙ·Ó Ë ‰È¿ÌÂÙÚÔ˜ ÙÔ˘ ·ÓÂ˘-

Ú‡ÛÌ·ÙÔ˜ Â›Ó·È ·fi 7,1 ¤ˆ˜ 10 cm Ë Èı·ÓfiÙËÙ·

Ú‹ÍË˜ ·Ó¤Ú¯ÂÙ·È ÛÂ 45% Î·È Ù¤ÏÔ˜ ·˘Ù¿ Ù· ÔÔ›·

¤¯Ô˘Ó ‰È¿ÌÂÙÚÔ ¿Óˆ ·fi 10,1 cm Ô‰ËÁ‹ıËÎ·Ó ÛÂ

Ú‹ÍË ÛÂ ÔÛÔÛÙfi 60%. ŸÛÔÓ ·ÊÔÚ¿ ÛÙÔ ÛËÌÂ›Ô

ÛÙÔ ÔÔ›Ô ÂÈÛ˘Ó¤‚Ë Ë Ú‹ÍË, ‰ÂÓ ˘‹Ú¯Â Î¿ÔÈ·

È‰È·›ÙÂÚË ÚÔÙ›ÌËÛË ÛÙËÓ ÂÚÈÔ¯‹ Ú‹ÍË˜, ·Ó Î·È

ÛÙÔ 82% ÙˆÓ ·ÛıÂÓÒÓ Ë Ú‹ÍË ÂÈÛ˘Ó¤‚Ë ÚÔ˜ ÛÙÔ

ÔÈÛıÔÂÚÈÙfiÓ·ÈÔ.

∏ Úfi‚ÏÂ„Ë ÙË˜ Ú‹ÍË˜ ÙÔ˘ ∞∫∞ ÛÂ ÂÍ·ÙÔÌÈ-

ÎÂ˘Ì¤ÓÔ Â›Â‰Ô ·ÔÙÂÏÂ› Ì›· ÚfiÎÏËÛË ÛÙËÓ

ÎÏÈÓÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË ÙË˜ ÓfiÛÔ˘. ª¤¯ÚÈ Û‹ÌÂÚ·

Î·È ÌÂ ‚¿ÛË ÂÌÂÈÚÈÎ¿ ‰Â‰ÔÌ¤Ó· ¤ÁÈÓ·Ó ÚÔÛ¿-

ıÂÈÂ˜ Ó· Û˘Û¯ÂÙÈÛÙÔ‡Ó ÌÂ ÙË Ú‹ÍË, ÂÎÙfi˜ ·fi ÙË

‰È¿ÌÂÙÚÔ ÙˆÓ ∞∫∞,9 Î·È ¿ÏÏÔÈ ·Ú¿ÁÔÓÙÂ˜, fiˆ˜

Ë ËÏÈÎ›· ÙÔ˘ ·ÛıÂÓÔ‡˜,10 ÙÔ Ê‡ÏÔ,11 Ë ˘¤ÚÙ·ÛË,5

ÙÔ Î¿ÓÈÛÌ·,12 Ë ·ÚÔ˘Û›· ‹ fi¯È ÙÔ˘ ıÚfiÌ‚Ô˘13

Î·È Ë ¯ÚfiÓÈ· ·ÔÊÚ·ÎÙÈÎ‹ ÓÂ˘ÌÔÓÔ¿ıÂÈ·.14 ∂È-

‰ÈÎ¿ ÁÈ· ÙËÓ ·ÚÙËÚÈ·Î‹ ˘¤ÚÙ·ÛË, ÛÂ Ì›· ·Ó·-

ÛÎfiËÛË 75 ·ÛıÂÓÒÓ ÌÂ ∞∫∞ Ô˘ ·ÓÙÈÌÂÙˆ›-

ÛÙËÎ·Ó ÌË ¯ÂÈÚÔ˘ÚÁÈÎ¿, 72% ÙˆÓ ·ÛıÂÓÒÓ ÌÂ

‰È·ÛÙÔÏÈÎ‹ ˘¤ÚÙ·ÛË ·Â‚›ˆÛ·Ó ·fi Ú‹ÍË ÙÔ˘

·ÓÂ˘Ú‡ÛÌ·ÙÔ˜, ÂÓÒ ÛÙÔ Û‡ÓÔÏÔ ÙˆÓ ·ÛıÂÓÒÓ ·˘-

Ùfi Û˘Ó¤‚Ë ÌfiÓÔ ÛÙÔ 30%.15 ™Â Ì›· ¿ÏÏË ÌÂÏ¤ÙË ÌÂ

156 ·ÛıÂÓÂ›˜ ‚Ú¤ıËÎÂ fiÙÈ Ë ˘¤ÚÙ·ÛË ˘‹Ú¯Â ˆ˜

·Ú¿ÁÔÓÙ·˜ ÎÈÓ‰‡ÓÔ˘ ÛÙÔ 67% ÙˆÓ ·ÛıÂÓÒÓ

ÛÙÔ˘˜ ÔÔ›Ô˘˜ ÂÌÊ·Ó›ÛÙËÎÂ Ú‹ÍË ÙˆÓ ∞∫∞, ·ÏÏ¿

ÌfiÓÔ ÛÙÔ 23% ÙˆÓ ·ÛıÂÓÒÓ Ô˘ ‰ÂÓ ÂÌÊ¿ÓÈÛ·Ó

Ú‹ÍË.16 ∏ ·‡ÍËÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ ÚÔÎ·-

ÏÂ› ·‡ÍËÛË ÙË˜ Ù¿ÛË˜ ÛÙÔ ·ÔÚÙÈÎfi ÙÔ›¯ˆÌ· Î·È

ÂÔÌ¤Óˆ˜ ·‡ÍËÛË ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜ ÙÔ˘ ∞∫∞.5

ŒÙÛÈ, ÌÂ ‚¿ÛË ÙÈ˜ ÙÂÏÂ˘Ù·›Â˜ Â˘Úˆ·˚Î¤˜ Î·ÙÂ˘-

ı˘ÓÙ‹ÚÈÂ˜ Ô‰ËÁ›Â˜ ÁÈ· ÙË Ú‡ıÌÈÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜

›ÂÛË˜ ÛÂ ·ÛıÂÓÂ›˜ ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ÌÂ ∞∫∞,

ÚÔÙÂ›ÓÂÙ·È Ë ·˘ÛÙËÚ‹ Ú‡ıÌÈÛË ÛÂ «È‰·ÓÈÎ¿» Â›-

Â‰· (<120/80 mmHg) ÒÛÙÂ Ó· ÂÏ·ÙÙˆıÂ› Ô Î›Ó-

‰˘ÓÔ˜ Ú‹ÍË˜.17

™Â fiÏÂ˜ fiÌˆ˜ ÙÈ˜ ÚÔ·Ó·ÊÂÚfiÌÂÓÂ˜ ÌÂÏ¤ÙÂ˜

‰Â Ï‹ÊıËÎÂ ˘fi„Ë ÙÔ ∞∫∞ ·˘Ùfi Î¿ıÂ ·˘Ùfi ÛÂ

·ÙÔÌÈÎfi Â›Â‰Ô, ¿ÏÏ· ÔÈ ‰È¿ÊÔÚÔÈ ·Ú¿ÌÂÙÚÔÈ

Ô˘ ÌÔÚÔ‡Ó Ó· ÂËÚÂ¿ÛÔ˘Ó ÙË Ê˘ÛÈÎ‹ ÂÍ¤ÏÈÍ‹

ÙÔ˘. ΔÔ˘˜ ·Ú·¿Óˆ ÂÚÈÔÚÈÛÌÔ‡˜ ÌÔÚÂ› Ó· ÙÔ˘˜

ÍÂÂÚ¿ÛÂÈ Ë ıÂÒÚËÛË ÙÔ˘ ÚÔ‚Ï‹Ì·ÙÔ˜ ·fi ÂÌ-

‚ÈÔÌË¯·ÓÈÎ‹ ¿Ô„Ë. ªÂ ‚¿ÛË ÙË ıÂÒÚËÛË ·˘Ù‹,

Ù· ‰È¿ÊÔÚ· ¤ÌÌÂÛ· ‰ËÌÔÁÚ·ÊÈÎ¿ Î·È ¿ÏÏ· ÛÙÔÈ-

¯Â›· ÙÔ˘ ·ÛıÂÓÔ‡˜ (.¯. ËÏÈÎ›·, Ê‡ÏÔ, Î·Ú‰È·ÁÁÂÈ-

·ÎÔ› ·Ú¿ÁÔÓÙÂ˜ ÎÈÓ‰‡ÓÔ˘) ÂËÚÂ¿˙Ô˘Ó Î·È ‰È·-

ÌÔÚÊÒÓÔ˘Ó ÙÈ˜ ¿ÌÂÛÂ˜ ·Ú·Ì¤ÙÚÔ˘˜, fiˆ˜ Â›Ó·È Ë

ÁÂˆÌÂÙÚ›· ÙÔ˘ ∞∫∞ Î·È ÔÈ ÔÚÈ·Î¤˜ Û˘Óı‹ÎÂ˜ ÙÔ˘

ÚÔ‚Ï‹Ì·ÙÔ˜ (¯. ·ÚÙËÚÈ·Î‹ ›ÂÛË). ∂›Ó·È ÁÓˆÛÙfi

fiÙÈ Ù· ÈÔ ÔÏÏ¿ ∞∫∞ ‰ÂÓ ¤¯Ô˘Ó ·Ï‹ ÁÂˆÌÂÙÚ›·

Û˘ÌÌÂÙÚ›·˜.18 °È· ·Ú¿‰ÂÈÁÌ·, Ô ÂÚÈÔÚÈÛÌfi˜ ÙË˜
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·‡ÍËÛË˜ ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙÔ˘ ÔÈÛı›Ô˘ ÙÔÈ¯ÒÌ·ÙÔ˜

ÏfiÁˆ ÙË˜ ‡·ÚÍË˜ ÙÔ˘ «ÂÌÔ‰›Ô˘» ÙË˜ ÛÔÓ‰˘ÏÈ-

Î‹˜ ÛÙ‹ÏË˜, Ô‰ËÁÂ› ÛÂ ·Û˘ÌÌÂÙÚ›· ÌÂ Î·Ù¿ ÚÔÙ›-

ÌËÛË Â¤ÎÙ·ÛË ÙÔ˘ ∞∫∞ ÚÔ˜ Ù· ÂÌÚfi˜. ∂ÊfiÛÔÓ

ÏÔÈfiÓ, Á›ÓÂÈ ·˘ÛÙËÚ‹ ÚÔÛÔÌÔ›ˆÛË ÙˆÓ ¿ÌÂÛˆÓ

·˘ÙÒÓ ·Ú·Ì¤ÙÚˆÓ ÌÂ ÙË ‰ËÌÈÔ˘ÚÁ›· ÙˆÓ ÙÚÈÛ‰È¿-

ÛÙ·ÙˆÓ ˘ÔÏÔÁÈÛÙÈÎÒÓ ÌÔÓÙ¤ÏˆÓ, ÔÈ ¤ÌÌÂÛÔÈ ·-

Ú¿ÁÔÓÙÂ˜ ÌÔÚÔ‡Ó Ó· ·Ú·‚ÏÂÊıÔ‡Ó.

À¶√§√°π™Δπ∫A ª√¡ΔE§∞

OÈ ÓfiÌÔÈ ÙË˜ Ê˘ÛÈÎ‹˜ Ô˘ ÈÛ¯‡Ô˘Ó ÁÈ· fiÏ· Ù·

˘ÏÈÎ¿ (‰È·Ù‹ÚËÛË ÙË˜ Ì¿˙·˜, ÙË˜ ÔÚÌ‹˜ Î·È ÙË˜

ÂÓ¤ÚÁÂÈ·˜) ·ÔÙÂÏÔ‡Ó ÙË ‚¿ÛË ¿Óˆ ÛÙËÓ ÔÔ›·

ÛÙËÚ›˙ÔÓÙ·È ÔÈ ·Ú¯¤˜ ÙË˜ ªË¯·ÓÈÎ‹˜. OÈ ÓfiÌÔÈ

·˘ÙÔ› ¤¯Ô˘Ó ÂÚÈÁÚ·ÊÂ› Ì·ıËÌ·ÙÈÎ¿ Î·È ¤¯Ô˘Ó

Î·ıÈÂÚˆıÂ› ·fi ·˘ıÂÓÙ›Â˜ ÙÔ˘ ¯ÒÚÔ˘. øÛÙfiÛÔ,

ÁÈ· Ó· ÂÈÏ˘ıÂ› ¤Ó· Û˘ÁÎÂÎÚÈÌ¤ÓÔ Úfi‚ÏËÌ· ªË-

¯·ÓÈÎ‹˜ Ú¤ÂÈ Î·Ù’ ·Ú¯‹Ó Ó· Á›ÓÂÈ ·fiÏ˘Ù· Î·-

Ù·ÓÔËÙfi ÙÔ Û‡ÛÙËÌ· ÛÙÔ ÔÔ›Ô ÂÊ·ÚÌfi˙ÂÙ·È. ™ÙËÓ

·ÚÔ‡Û· ÂÚÁ·Û›· ÙÔ Û‡ÛÙËÌ· ÂÊ·ÚÌÔÁ‹˜ Â›Ó·È

¤Ó· ‚ÈÔÏÔÁÈÎfi ˘ÏÈÎfi, Ô ÈÛÙfi˜ ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ Ê˘-

ÛÈÔÏÔÁÈÎ‹˜ Î·È ·ÓÂ˘Ú˘ÛÌ·ÙÈÎ‹˜ ÎÔÈÏÈ·Î‹˜ ·ÔÚ-

Ù‹˜. °›ÓÂÙ·È Ê·ÓÂÚfi fiÙÈ ÙÔ ˘ÏÈÎfi ·fi ÙÔ ÔÔ›Ô ‰Ô-

ÌÂ›Ù·È ÙÔ ∞∫∞ Î·È Ë ÌË¯·ÓÈÎ‹ ·ÓÙ·fiÎÚÈÛË ÙÔ˘

˘ÏÈÎÔ‡ ·˘ÙÔ‡ ÛÙÈ˜ ‰È¿ÊÔÚÂ˜ Î·Ù·ÔÓ‹ÛÂÈ˜ ı·

·›ÍÂÈ ÛËÌ·ÓÙÈÎfi ÚfiÏÔ ÛÙËÓ Î·Ù·ÓÔÌ‹ ÙˆÓ ÙÔÈ¯ˆ-

Ì·ÙÈÎÒÓ Ù¿ÛÂˆÓ. ∂ÈÏ¤ÔÓ, Î¿ıÂ ÂÈÚ·Ì·ÙÈÎ‹

ÁÓÒÛË ÙË˜ ÌË¯·ÓÈÎ‹˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÙÔ˘ ·ÓÂ˘Ú˘-

ÛÌ·ÙÈÎÔ‡ ÈÛÙÔ‡ ı· Ú¤ÂÈ Ó· ÌÂÙ·ÊÚ¿˙ÂÙ·È ÛÂ

Ì·ıËÌ·ÙÈÎÔ‡˜ Ù‡Ô˘˜ Ô˘ ı· ·ÔÙÂÏÔ‡Ó ÙÔ Û˘Ó-

‰ÂÙÈÎfi ÎÚ›ÎÔ ÌÂÙ·Í‡ ÙÔ˘ ÁÓˆÛÙÔ‡, ‰ËÏ·‰‹ ÙË˜ ÁÂ-

ˆÌÂÙÚ›·˜ Î·È ÙˆÓ ÔÚÈ·ÎÒÓ Û˘ÓıËÎÒÓ ÙÔ˘ ÚÔ‚Ï‹-

Ì·ÙÔ˜, Î·È ÙÔ˘ ·ÁÓÒÛÙÔ˘, ‰ËÏ·‰‹ ÙË˜ Î·Ù·ÓÔÌ‹˜

ÙˆÓ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ ÂÓÙfi˜ ÙÔ˘ ÈÛÙÔ‡. O Ì·-

ıËÌ·ÙÈÎfi˜ ¯·Ú·ÎÙËÚÈÛÌfi˜ ÙË˜ ÌË¯·ÓÈÎ‹˜ Û˘ÌÂ-

ÚÈÊÔÚ¿˜ ÂÓfi˜ ˘ÏÈÎÔ‡ Â›Ó·È ÁÓˆÛÙ‹ ˆ˜ Î·Ù·ÛÙ·ÙÈ-

Îfi ÌÔÓÙ¤ÏÔ.

∏ ¯Ú‹ÛË ÙˆÓ ÌÔÓÙ¤ÏˆÓ ÁÈ· ÂÚÂ˘ÓËÙÈÎÔ‡˜ ÛÎÔ-

Ô‡˜ ÛÙÔ ¯ÒÚÔ ÙË˜ μÈÔ˚·ÙÚÈÎ‹˜ Â›Ó·È Î·ıÈÂÚˆÌ¤ÓË

Â‰Ò Î·È ÔÏÏ¤˜ ‰ÂÎ·ÂÙ›Â˜.19 OÈ ÂÈÛÙ‹ÌÔÓÂ˜ ¯ÚË-

ÛÈÌÔÔÈÔ‡Ó Ù· ÌÔÓÙ¤Ï· ÚÔÎÂÈÌ¤ÓÔ˘ ·Ú¯ÈÎ¿ Ó·

·Ó··Ú·ÛÙ‹ÛÔ˘Ó Î·È ÛÂ ‰Â‡ÙÂÚÔ ÛÙ¿‰ÈÔ Ó· ÌÂÏÂ-

Ù‹ÛÔ˘Ó, Ó· ·Ó·Ï‡ÛÔ˘Ó, Ó· Û¯Â‰È¿ÛÔ˘Ó Î·È Ó· Û˘-

Ó¿ÁÔ˘Ó Ù· Û˘ÌÂÚ¿ÛÌ·Ù· ·fi ÙËÓ ¤ÚÂ˘Ó¿ ÙÔ˘˜. ΔÔ

Ì·ıËÌ·ÙÈÎfi Î·È ÙÔ Û˘ÓÂ·ÎfiÏÔ˘ıÔ ˘ÔÏÔÁÈÛÙÈÎfi

ÌÔÓÙ¤ÏÔ ÔÊÂ›ÏÂÈ Ó· ÌÈÌËıÂ› ÙË Ê˘ÛÈÔÏÔÁ›· ‹ ÙËÓ

·ıÔÏÔÁ›· ÂÓfi˜ ÚÔ‚Ï‹Ì·ÙÔ˜ Î·Ù¿ ÙÔ ‰˘Ó·Ùfi

·ÎÚÈ‚¤ÛÙÂÚ·, ÁÈ· Ó· ÚÔÛ‰ÒÛÂÈ ¤ÙÛÈ ÙËÓ ·ÍÈÔÈ-

ÛÙ›· Ô˘ ··ÈÙÂ› Ë Û‡Á¯ÚÔÓË ¤ÚÂ˘Ó·. ŸÌˆ˜, Ë Ê‡-

ÛË Â›Ó·È ·ÚÎÂÙ¿ ÔÏ‡ÏÔÎË Î·È ·ÚÎÔ‡ÓÙˆ˜ ‰‡ÛÎÔ-

ÏË Ó· ÚÔÛÔÌÔÈˆıÂ›. ∫¿Ùˆ ·fi ÙÈ˜ Û˘Óı‹ÎÂ˜ ·˘Ù¤˜

Î·ıÈÂÚÒÓÔÓÙ·È ·Ú·‰Ô¯¤˜, ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ‚ÚÂ-

ıÂ› ÈÎ·ÓÔÔÈËÙÈÎ‹ Ï‡ÛË. OÈ ·Ú·‰Ô¯¤˜ ·˘Ù¤˜ Î·-

ıÔÚ›˙Ô˘Ó Î·È ÙËÓ ·ÎÚ›‚ÂÈ· Î·È ·ÍÈÔÈÛÙ›· ÙˆÓ

·ÔÙÂÏÂÛÌ¿ÙˆÓ. ∏ ÂÈÏÔÁ‹ ÙˆÓ Î·Ù¿ÏÏËÏˆÓ ·-

Ú·‰Ô¯ÒÓ ÚÔ¸Ôı¤ÙÂÈ ¿ÚÈÛÙË ÁÓÒÛË ÙˆÓ Ê˘ÛÈÎÒÓ

Ê·ÈÓÔÌ¤ÓˆÓ Î·È ÂÓ‰ÂÏÂ¯‹ ÁÓÒÛË ÙˆÓ ÙÂ¯ÓÈÎÒÓ Î·È

Ê˘ÛÈÎÒÓ ‰˘Ó·ÙÔÙ‹ÙˆÓ ÙÔ˘ ˘ÏÈÎÔ‡ Ô˘ ¯ÚËÛÈÌÔÔÈ-

Â›Ù·È. ŒÙÛÈ, Ë ‰È·ÚÎ‹˜ ·Ó·›ÚÂÛË ÙˆÓ ·Ú·‰Ô¯ÒÓ

‚ÂÏÙÈÒÓÂÈ Û˘ÓÂ¯Ò˜ ÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ·ÚÙÈfiÙËÙ·

ÙÔ˘ ˘fi ÌÂÏ¤ÙË ÚÔ‚Ï‹Ì·ÙÔ˜. ∫·ıÒ˜ Ë ÈÎ·ÓfiÙËÙ·

ÙË˜ ·fiÎÙËÛË˜ ‰Â‰ÔÌ¤ÓˆÓ Û˘ÓÂ¯Ò˜ ÂÂÎÙÂ›ÓÂÙ·È

Î·È ÔÈ ÙÂ¯ÓÔÏÔÁÈÎ¤˜ ‰˘Ó·ÙfiÙËÙÂ˜ ÙˆÓ ˘ÔÏÔÁÈÛÙÒÓ

Û˘ÓÂ¯Ò˜ ·˘Í¿ÓÔ˘Ó, ÔÏÔ¤Ó· ÂÚÈÛÛfiÙÂÚÂ˜, ·ÔÙÂ-

ÏÂÛÌ·ÙÈÎfiÙÂÚÂ˜ Î·È Â˘Ú‡ÙÂÚÂ˜ ÂÊ·ÚÌÔÁ¤˜ ÙË˜ ˘Ô-

ÏÔÁÈÛÙÈÎ‹˜ ÚÔÛÔÌÔ›ˆÛË˜ Ú¤ÂÈ Ó· ·Ó·Ì¤ÓÔÓÙ·È.

£· ˘¿Ú¯Ô˘Ó ‚¤‚·È· ¿ÓÙ· ÔÈ ÂÚÈÔÚÈÛÌÔ› Ô˘

·ÔÚÚ¤Ô˘Ó ·fi ÙËÓ ÔÏ˘ÏÔÎfiÙËÙ· ÙˆÓ ‚ÈÔÏÔÁÈ-

ÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ, ·ÏÏ¿ Ë ‰È·ÊÔÚ¿ ·Ó¿ÌÂÛ· ÛÙË

Ê‡ÛË Î·È ÙËÓ ˘ÔÏÔÁÈÛÙÈÎ‹ ÚÔÛÔÌÔ›ˆÛË Û˘ÓÂ¯Ò˜

ı· ÌÈÎÚ·›ÓÂÈ.

Δ· Ì·ıËÌ·ÙÈÎ¿ ÌÔÓÙ¤Ï· Î·È ÔÈ ˘ÔÏÔÁÈÛÙÈ-

Î¤˜ ÚÔÛÔÌÔÈÒÛÂÈ˜ ‚Ú›ÛÎÔ˘Ó ÔÏÔ¤Ó· ·˘Í·ÓfiÌÂÓË

¯ÚËÛÈÌfiÙËÙ· Î·È ÂÊ·ÚÌÔÁ‹, Î·ıÒ˜ ÔÈ ÁÓÒÛÂÈ˜ Á‡-

Úˆ ·fi ÙÈ˜ ‚ÈÔ¯ËÌÈÎ¤˜ Î·È ‚ÈÔÏÔÁÈÎ¤˜ ‰ÈÂÚÁ·Û›Â˜

ÂÌÏÔ˘Ù›˙ÔÓÙ·È Î·È Î·ıÒ˜ Ë ‰È·ı¤ÛÈÌË ÈÛ¯‡˜ ÙˆÓ

ËÏÂÎÙÚÔÓÈÎÒÓ ˘ÔÏÔÁÈÛÙÒÓ ·˘Í¿ÓÂÈ. Δ· ÏÂÔÓÂ-

ÎÙ‹Ì·Ù· ÙˆÓ ÌÔÓÙ¤ÏˆÓ ·˘ÙÒÓ Â›Ó·È ÔÏÏ¿, ·ÊÔ‡

Îˆ‰ÈÎÔÔÈÔ‡Ó ÁÂÁÔÓfiÙ· Î·È Ê·ÈÓfiÌÂÓ· Î·È ‚ÔË-

ıÔ‡Ó ÛÙËÓ ÂÈ‚Â‚·›ˆÛË ‹ ÙËÓ ·fiÚÚÈ„Ë ˘Ôı¤ÛÂ-

ˆÓ ÁÈ· ÂÚ›ÏÔÎ· Î·È Û‡ÓıÂÙ· ‚ÈÔÏÔÁÈÎ¿ Û˘ÛÙ‹-

Ì·Ù·. ™˘¯Ó¿, ·ÔÎ·Ï‡ÙÔ˘Ó ·ÓÙÈÊ¿ÛÂÈ˜ Î·È ·ÓÂ-

¿ÚÎÂÈ· ‰Â‰ÔÌ¤ÓˆÓ Î·È ˘Ôı¤ÛÂˆÓ. ∂ÈÙÚ¤Ô˘Ó

Â›ÛË˜ ÙËÓ Úfi‚ÏÂ„Ë ÙË˜ ÏÂÈÙÔ˘ÚÁ›·˜ ÙˆÓ ‚ÈÔÏÔ-

ÁÈÎÒÓ Û˘ÛÙËÌ¿ÙˆÓ ˘fi Û˘Óı‹ÎÂ˜ Ô˘ ‰ÂÓ ¤¯Ô˘Ó

·ÎfiÌË ‰ÔÎÈÌ·ÛÙÂ›, ‹ ‰ÂÓ ÌÔÚÔ‡Ó Ó· ‰ÔÎÈÌ·-

ÛÙÔ‡Ó ÂÈÚ·Ì·ÙÈÎ¿, Î·È ‚¤‚·È· ·Ú¤¯Ô˘Ó ÙÈ˜ ÙÈ-

Ì¤˜ ÙˆÓ Ê˘ÛÈÎÒÓ ·Ú·Ì¤ÙÚˆÓ ˘fi ÙÈ˜ Û˘Óı‹ÎÂ˜

·˘Ù¤˜. 

∂π™∞°ø°π∫E™ ∂¡¡√π∂™ ™Δ∏¡ ∫∞ƒ¢π∞°-
°∂π∞∫∏ ª∏Ã∞¡π∫∏

∏ ∂Ì‚ÈÔÌË¯·ÓÈÎ‹ (Bioengineering) ¤¯ÂÈ ˆ˜

ÛÎÔfi ÙËÓ Î·Ù·ÓfiËÛË ÙË˜ ªË¯·ÓÈÎ‹˜ ÙˆÓ ˙ˆÓÙ·-

ÓÒÓ ÔÚÁ·ÓÈÛÌÒÓ. ΔÔ Î·Ú‰È·ÁÁÂÈ·Îfi Û‡ÛÙËÌ· ÌÔ-

ÚÂ› Ó· ÌÂÏÂÙËıÂ› ·fi ‰‡Ô ÂÈÛÙËÌÔÓÈÎ¤˜ ÏÂ˘Ú¤˜ –

ÙË ªË¯·ÓÈÎ‹ ÙˆÓ ÚÂ˘ÛÙÒÓ Î·È ÙË ªË¯·ÓÈÎ‹ ÙˆÓ

ÛÙÂÚÂÒÓ. ∏ ÚÒÙË ·Û¯ÔÏÂ›Ù·È ÌÂ ÙË ÚÔ‹ ÙÔ˘ ·›Ì·-

ÙÔ˜ Î·È ˆ˜ ·˘Ù‹ ÌÔÚÂ› Ó· ÂËÚÂ¿ÛÂÈ ÙÔ ·›Ì· Î·È

Ù· ·ÁÁÂ›·, ÂÓÒ Ë ‰Â‡ÙÂÚË ÂÈÎÂÓÙÚÒÓÂÙ·È ÛÙË Û˘-
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ÌÂÚÈÊÔÚ¿ ÙˆÓ ÈÛÙÒÓ ÙˆÓ ·ÁÁÂ›ˆÓ ·˘ÙÒÓ Î·ı·˘-

ÙÒÓ. ∂È‰ÈÎ¿, Ë ªË¯·ÓÈÎ‹ ÛÙÂÚÂÒÓ ÌÂÏÂÙ¿ ÙÈ˜ ‰˘Ó¿-

ÌÂÈ˜, ÙËÓ Î›ÓËÛË Î·È ÙËÓ ·ÓÙÔ¯‹ ÙˆÓ ‚ÈÔÏÔÁÈÎÒÓ

ÈÛÙÒÓ Î·È ÔÚÁ¿ÓˆÓ. ¶·Ú·‰Â›ÁÌ·Ù· ªË¯·ÓÈÎ‹˜

ÛÙÂÚÂÒÓ ·ÔÙÂÏÔ‡Ó Ë ÌÂÏ¤ÙË ÙˆÓ ‰˘Ó¿ÌÂˆÓ ÛÙÔ

ÈÛ¯›Ô ËÏÈÎÈˆÌ¤ÓˆÓ ·ÛıÂÓÒÓ, ÔÈ ‰˘Ó¿ÌÂÈ˜ Ô˘

·ÛÎÔ‡ÓÙ·È ÛÙ· ·ÁÁÂÈ·Î¿ ÙÔÈ¯ÒÌ·Ù· ÏfiÁˆ ÙË˜ ·Ú-

ÙËÚÈ·Î‹˜ ›ÂÛË˜, ÔÈ ÌË¯·ÓÈÎ¤˜ È‰ÈfiÙËÙÂ˜ ÙˆÓ ÙÔÈ¯ˆ-

Ì¿ÙˆÓ ÙˆÓ ÎÔÈÏÔÙ‹ÙˆÓ ÙË˜ Î·Ú‰È¿˜, Ë ‰˘Ó·ÌÈÎ‹

ÙÔ˘ ·ÓıÚÒÈÓÔ˘ ‚·‰›ÛÌ·ÙÔ˜ Î.¿. ∏ ÎÏÈÓÈÎ‹ ÛËÌ·-

Û›· ÙË˜ ∂Ì‚ÈÔÌË¯·ÓÈÎ‹˜ Î·È È‰È·›ÙÂÚ· ÙË˜ ∫·Ú-

‰È·ÁÁÂÈ·Î‹˜ ªË¯·ÓÈÎ‹˜ ¤ÁÎÂÈÙ·È ÛÙËÓ ÔÏ‡ÙÈÌË

‚Ô‹ıÂÈ¿ ÙË˜ ÛÙËÓ Â›Ï˘ÛË ÎÏÈÓÈÎÒÓ ÚÔ‚ÏËÌ¿ÙˆÓ

ÛÙÔ Î·Ú‰È·ÁÁÂÈ·Îfi Û‡ÛÙËÌ·, fiˆ˜ Ë ·Ó¿Ï˘ÛË ÙˆÓ

ÚÔÛıÂÙÈÎÒÓ Î·Ú‰È·ÎÒÓ ‚·Ï‚›‰ˆÓ, ÙˆÓ ˘Ô‚ÔË-

ıËÙÈÎÒÓ Û˘ÛÎÂ˘ÒÓ ÙË˜ Î·Ú‰È¿˜, ÙË˜ ÂÍˆÛˆÌ·ÙÈÎ‹˜

Î˘ÎÏÔÊÔÚ›·˜ Î·È ÙˆÓ Û˘ÛÎÂ˘ÒÓ ·ÈÌÔ‰È¿Ï˘ÛË˜.

∂›ÛË˜, ÛËÌ·ÓÙÈÎfi˜ Â›Ó·È Î·È Ô ÚfiÏÔ˜ ÙË˜ ÛÙËÓ

·Ó¿Ù˘ÍË ÙË˜ ÙÂ¯ÓÔÁÓˆÛ›·˜ ÁÈ· ÙÈ˜ ÌÂÙ·ÌÔÛ¯Â‡-

ÛÂÈ˜ Î·Ú‰È¿˜ Î·È ÙË ÌË¯·ÓÈÎ‹ Î·Ú‰È¿, ÁÈ· Ù· ÚÔ-

‚Ï‹Ì·Ù· ÙÔ˘ ÌÂÙÂÁ¯ÂÈÚËÙÈÎÔ‡ ÙÚ·‡Ì·ÙÔ˜, ÙÔ˘

ÓÂ˘ÌÔÓÈÎÔ‡ ÔÈ‰‹Ì·ÙÔ˜ Î·È ÙË˜ ÓÂ˘ÌÔÓÈÎ‹˜ ·ÙÂ-

ÏÂÎÙ·Û›·˜, ÛÙËÓ ·Ó¿Ï˘ÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜ Î˘Ì·ÙÔ-

ÌÔÚÊ‹˜ ÙÔ˘ ·›Ì·ÙÔ˜, Î·È Ù¤ÏÔ˜ ÛÙËÓ Î·Ù·ÓfiËÛË Î·È

ıÂÚ·Â›· ÓfiÛˆÓ, fiˆ˜ Ë ·ıËÚÔÛÎÏ‹Ú˘ÓÛË Î·È Ù·

·ÓÂ˘Ú‡ÛÌ·Ù·.

ª∏Ã∞¡π∫∏ Δ∞™∏

ªÂ ‚¿ÛË ÙÈ˜ ÁÓÒÛÂÈ˜ ÙË˜ ∫·Ú‰È·ÁÁÂÈ·Î‹˜

ªË¯·ÓÈÎ‹˜, Ë Ú‹ÍË ÙÔ˘ ∞∫∞ ÂÈÛ˘Ì‚·›ÓÂÈ fiÙ·Ó ÔÈ

ÌË¯·ÓÈÎ¤˜ Ù¿ÛÂÈ˜ Ô˘ ‰ÚÔ˘Ó Â› ÙÔ˘ ∞∫∞ ÍÂÂÚ¿-

ÛÔ˘Ó ÙËÓ ÎÚÈÙÈÎ‹ ÙÈÌ‹ ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ÈÛÙÔ‡ ÙÔ˘

ÙÔÈ¯ÒÌ·Ùfi˜ ÙÔ˘. ŒÙÛÈ, Ô ˘ÔÏÔÁÈÛÌfi˜ ÙË˜ Î·Ù·ÓÔ-

Ì‹˜ ÙˆÓ Ù¿ÛÂˆÓ ÛÙÔ ÙÔ›¯ˆÌ· ÙˆÓ ∞∫∞ ı· ÌÔÚÔ‡-

ÛÂ Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ˆ˜ ·ÍÈfiÈÛÙÔ˜ ‰Â›ÎÙË˜ ÙÔ˘

ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜. ∏ Ù¿ÛË ÛÙË º˘ÛÈÎ‹ ·ÔÙÂÏÂ› Ì¤-

ÙÚÔ ÙˆÓ ÂÛˆÙÂÚÈÎÒÓ ‰˘Ó¿ÌÂˆÓ Ô˘ ‰ËÌÈÔ˘ÚÁÔ‡-

ÓÙ·È ÛÂ ¤Ó· ÛÒÌ· ÏfiÁˆ ÙˆÓ ÂÍˆÙÂÚÈÎÒÓ ‰˘Ó¿ÌÂˆÓ

Ô˘ ·ÛÎÔ‡ÓÙ·È ÛÂ ·˘Ùfi. ™Â ÌÔÓÔ‰È¿ÛÙ·ÙÔ Â›Â‰Ô,

Ë Ù¿ÛË Û (¡/m2) ÌÔÚÂ› Ó· ıÂˆÚËıÂ› ˆ˜ Ë Î¿ıÂÙË

‰‡Ó·ÌË Ô˘ ·ÛÎÂ›Ù·È ·Ó¿ ÌÔÓ¿‰· ÂÈÊ¿ÓÂÈ·˜

(∂ÈÎ. 1).

Û = F/A

fiÔ˘ F (¡) Ë ‰‡Ó·ÌË Ô˘ ·ÛÎÂ›Ù·È ÛÙËÓ ÂÈÊ¿ÓÂÈ· ∞

(m2).

™Â ÙÚÈÛ‰È¿ÛÙ·Ù· ÁÂˆÌÂÙÚÈÎ¿ ·ÓÙÈÎÂ›ÌÂÓ·, Ë

Ù¿ÛË ÛÂ Î¿ıÂ ÛËÌÂ›Ô ÌÔÚÂ› Ó· ÌÂÙ·‚¿ÏÏÂÙ·È ·Ó¿-

ÏÔÁ· ÌÂ ÙÔ Â›Â‰Ô Î·È ÙË ‰ÈÂ‡ı˘ÓÛË Ô˘ ÌÂÏÂÙ¿-

Ù·È. ∏ Ù¿ÛË Â›Ó·È Ì›· Ù·Ó˘ÛÙÈÎ‹ ÔÛfiÙËÙ· (Û˘ÌÌÂ-

ÙÚÈÎfi˜ Ù·Ó˘ÛÙ‹˜ 3 × 3). O ÈÔ ·ÔÙÂÏÂÛÌ·ÙÈÎfi˜

ÙÚfiÔ˜ ·ÚÔ˘Û›·ÛË˜ ÙË˜ ·ÓÙÔ¯‹˜ ÂÓfi˜ ˘ÏÈÎÔ‡ ÛÙË

Ú‹ÍË ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ› fiÙÈ Â›Ó·È Ë Ù¿ÛË Î·Ù¿ von

Mises. ∏ Ù¿ÛË ·˘Ù‹, Ë ÔÔ›· ·ÔÙÂÏÂ› Î·Ù¿ Î¿ÔÈÔ

ÙÚfiÔ Û˘ÓÈÛÙ·Ì¤ÓË ÙˆÓ ÙÚÈÒÓ Î˘Ú›ˆÓ Ù¿ÛÂˆÓ (ÂÈ-

Ì‹ÎË˜ Û1, ·ÎÙÈÓÈÎ‹ Û2 Î·È Î˘ÎÏÔÙÂÚ‹˜ Û3) Ô˘ ·-

ÛÎÔ‡ÓÙ·È ÛÙÔ ¯ÒÚÔ, ·›ÚÓÂÈ ÙË ÌÔÚÊ‹:

ÛVM =

fiÔ˘ Û1, Û2 Î·È Û3 Â›Ó·È ÔÈ ÙÚÂÈ˜ Î‡ÚÈÂ˜ Ù¿ÛÂÈ˜ Ô˘ ·Ó·-

Ù‡ÛÛÔÓÙ·È ÛÙÔ ÌÔÓÙ¤ÏÔ.19

OÈ Î‡ÚÈÂ˜ Ù¿ÛÂÈ˜ (Ô˘ ·ÛÎÔ‡ÓÙ·È Î¿ıÂÙ·)

ÔÓÔÌ¿˙ÔÓÙ·È ÂÊÂÏÎ˘ÛÙÈÎ¤˜ (tensile stress) ‹ ıÏÈÙÈ-

Î¤˜ (compressive stress), ÂÓÒ ·˘Ù¤˜ Ô˘ ·ÛÎÔ‡ÓÙ·È

·Ú¿ÏÏËÏ· ÌÂ ÙËÓ ÂÈÊ¿ÓÂÈ· Î·ÏÔ‡ÓÙ·È ‰È·ÙÌËÙÈ-

Î¤˜ (shear stress). ¶·Ú¿‰ÂÈÁÌ· Î·ı¤Ùˆ˜ ·ÛÎÔ‡ÌÂ-

ÓË˜ Ù¿ÛË˜ Â›Ó·È ·˘Ù‹ Ô˘ ·ÛÎÂ› Ë ›ÂÛË ÙÔ˘ ·›Ì·-

ÙÔ˜ ÛÙÔ ÙÔ›¯ˆÌ· ÙˆÓ ·ÁÁÂ›ˆÓ, ÂÓÒ ·Ú¿‰ÂÈÁÌ· ·-

Ú¿ÏÏËÏ· ·ÛÎÔ‡ÌÂÓË˜ Ù¿ÛË˜ (‰È·ÙÌËÙÈÎ‹ Ù¿ÛË) Â›-

Ó·È Ë ·Ú·‚ÔÏÈÎ‹ Î·Ù·ÓÔÌ‹ ÙË˜ Ù·¯‡ÙËÙ·˜ ÙÔ˘ ·›-

Ì·ÙÔ˜ ÛÂ Ì›· ‰È·ÙÔÌ‹ ÙÔ˘ ·˘ÏÔ‡ ÙÔ˘ ·ÁÁÂ›Ô˘. 

ªÂ ‚¿ÛË ÙÔ ÓfiÌÔ ÙÔ˘ Laplace, Ë ÙÔÈ¯ˆÌ·ÙÈÎ‹

Ù¿ÛË ÂÓfi˜ È‰ÂÒ‰Ô˘˜ Î˘Ï›Ó‰ÚÔ˘ Â›Ó·È ·Ó¿ÏÔÁË ÌÂ

ÙËÓ ·ÎÙ›Ó· ÙÔ˘ Î·È ÙËÓ ÂÓ‰Ô·˘ÏÈÎ‹ ›ÂÛË Î·È ·ÓÙÈ-

ÛÙÚfiÊˆ˜ ·Ó¿ÏÔÁË ÌÂ ÙÔ ¿¯Ô˜ ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ ÙÔ˘

Î˘Ï›Ó‰ÚÔ˘. ¶Ú¤ÂÈ ‚¤‚·È· Ó· ÛËÌÂÈˆıÂ› fiÙÈ Ù·

∞∫∞ ‰ÂÓ ·ÔÙÂÏÔ‡Ó È‰ÂÒ‰ÂÈ˜ Î˘Ï›Ó‰ÚÔ˘˜ Î·È fiÙÈ

Ù· ¿¯Ë ÙˆÓ ÙÔÈ¯ˆÌ¿ÙˆÓ ÙÔ˘˜ ¤¯Ô˘Ó ‰È·ÊÔÚÂÙÈÎ¤˜

·ÓÙÔ¯¤˜. £ÂˆÚËÙÈÎ¿ fiÌˆ˜ Ô ÓfiÌÔ˜ ÙÔ˘ Laplace
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L
A

F

A
F

Û =

∂ÈÎ. 1. ∞Ó··Ú¿ÛÙ·ÛË ÙË˜ Ù¿ÛË˜ (Û) ÛÂ ‰ÈÛ‰È¿ÛÙ·ÙÔ Â-
›Â‰Ô. ªÂ F Û˘Ì‚ÔÏ›˙ÂÙ·È Ë ‰‡Ó·ÌË, ÌÂ ∞ Ë ÂÈÊ¿-
ÓÂÈ· Î·È ÌÂ L Ë ‰È·Ó˘fiÌÂÓË ·fiÛÙ·ÛË.

[(Û1-Û2)
2 + (Û1-Û3)

2 + (Û2-Û3)
2]

2



ÂÍ¿ÁÂÈ ÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ fiÛÔ ·˘Í¿ÓÂÈ Ë ‰È¿ÌÂ-

ÙÚÔ˜ ÙÔ˘ ∞∫∞ Î·È Ë ·ÚÙËÚÈ·Î‹ ›ÂÛË, ÙfiÛÔ ·˘Í¿-

ÓÂÙ·È Î·È Ë ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË Î·È ÂÔÌ¤Óˆ˜ Ô Î›Ó-

‰˘ÓÔ˜ Ú‹ÍË˜. ∂›ÛË˜, Ë ÌÂ›ˆÛË ÙÔ˘ ¿¯Ô˘˜ (‹ ÙË˜

·ÓÙÔ¯‹˜) ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜, ·Ó Î·È Â›Ó·È ‰‡ÛÎÔÏÔ Ó·

ÌÂÙÚËıÂ› ÎÏÈÓÈÎ¿, ı· ÌÔÚÔ‡ÛÂ ıÂˆÚËÙÈÎ¿ Ó· ·˘-

Í‹ÛÂÈ ÙÔÓ Î›Ó‰˘ÓÔ Ú‹ÍË˜.19

ŸÏ· Ù· Î‡ÙÙ·Ú· Î·È ÔÈ ÈÛÙÔ› ˘Ê›ÛÙ·ÓÙ·È in
vivo ‰È¿ÊÔÚÂ˜ ÌË¯·ÓÈÎ¤˜ Ù¿ÛÂÈ˜ Î·È ·ÓÙ·ÔÎÚ›ÓÔ-

ÓÙ·È ÛÙÔ ÂÌ‚ÈÔÌË¯·ÓÈÎfi ·˘Ùfi ÂÚÈ‚¿ÏÏÔÓ ÌÂ ÚÔ-

Û·ÚÌÔÁ‹, ·Ó·‰È·ÌfiÚÊˆÛË Î·È Ì›· ÛÂÈÚ¿ Î˘ÙÙ·ÚÈ-

ÎÒÓ Î·È ÌÔÚÈ·ÎÒÓ ÌÂÙ·‚ÔÏÒÓ Ô˘ ·ÔÛÎÔÔ‡Ó

ÛÙË Ê˘ÛÈÔÏÔÁÈÎ‹ ÏÂÈÙÔ˘ÚÁ›· Î·È ÔÌÔÈfiÛÙ·ÛË. ªÂ

ÙÔÓ ÙÚfiÔ ·˘Ùfi, Ë ÌË¯·ÓÈÎ‹ Ù¿ÛË ‰È·‰Ú·Ì·Ù›˙ÂÈ

ÛËÌ·ÓÙÈÎfi Ú˘ıÌÈÛÙÈÎfi ÚfiÏÔ ÛÙËÓ ·Ó¿Ù˘ÍË ÙˆÓ

ÔÛÙÒÓ, ÙˆÓ ¯fiÓ‰ÚˆÓ, ÙÔ˘ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡, ÙÔ˘

ÂÈıËÏ›Ô˘, ÙˆÓ ÛÎÂÏÂÙÈÎÒÓ, Î·Ú‰È·ÎÒÓ Î·È ÏÂ›ˆÓ

Ì˘˚ÎÒÓ ÈÓÒÓ Î·È ÙˆÓ ·ÈÌÔÊfiÚˆÓ ·ÁÁÂ›ˆÓ. Δ· Î‡Ù-

Ù·Ú· ··ÓÙÔ‡Ó ÛÙÈ˜ ÌÂÙ·‚ÔÏ¤˜ ÙË˜ Ù¿ÛË˜ ÌÂ ÌÂÙ·-

‚ÔÏ‹ ÙË˜ Ì¿˙·˜, ÙÔ˘ ÌÂÙ·‚ÔÏÈÛÌÔ‡, ÙË˜ ÂÛˆÙÂÚÈ-

Î‹˜ ‰ÔÌ‹˜, ÙË˜ ÚˆÙÂ˚ÓÈÎ‹˜ Û‡ÓıÂÛË˜ Î·È ·Ô‰fi-

ÌËÛË˜ Î·È ÙË˜ Î·Ù·ÛÎÂ˘‹˜ ‹ Â·Ó·ÚÚfiÊËÛË˜ Û˘-

ÛÙ·ÙÈÎÒÓ ÙË˜ ÂÍˆÎ˘ÙÙ¿ÚÈ·˜ ıÂÌ¤ÏÈ·˜ Ô˘Û›·˜. ªÂ-

Ï¤ÙÂ˜ ÌÂ ÂÓ‰ÔıËÏÈ·Î¿ ‹ ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú· ÛÙ·

ÔÔ›· ÂÊ·ÚÌfiÛÙËÎÂ Ù¿ÛË ÔÈÎ›ÏÔ˘ ‚·ıÌÔ‡, ¤‰ÂÈ-

Í·Ó ÙÚÔÔÔ›ËÛË ÛÙË Û‡ÓıÂÛË ‚ÈÔ‰Ú·ÛÙÈÎÒÓ ·-

Ú·ÁfiÓÙˆÓ, fiˆ˜ ¡O,20 ÂÓ‰ÔıËÏ›ÓË˜,21 ÚÔÛÙ·Î˘-

ÎÏ›ÓË˜,22 ÂÓÂÚÁÔÔÈËÙÒÓ ÙÔ˘ Ï·ÛÌÈÓÔÁfiÓÔ˘23 Î·È

‰È·ÊfiÚˆÓ ·˘ÍËÙÈÎÒÓ ·Ú·ÁfiÓÙˆÓ,24 Î·ıÒ˜ Î·È

ÛÙË ·Ú·ÁˆÁ‹ ÚˆÙÂ˚ÓÒÓ ÙË˜ ÂÍˆÎ˘ÙÙ¿ÚÈ·˜ ıÂÌ¤-

ÏÈ·˜ Ô˘Û›·˜, fiˆ˜ ÙË˜ ÊÈÌÚÔÓÂÎÙ›ÓË˜ Î·È ÙÔ˘

ÎÔÏÏ·ÁfiÓÔ˘.25 ∞Ó Î·È ÔÈ Ú·ÁÌ·ÙÈÎÔ› ÌË¯·ÓÈÛÌÔ›

‰ÂÓ ¤¯Ô˘Ó ÂÍ·ÎÚÈ‚ˆıÂ› Ï‹Úˆ˜, ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ›

fiÙÈ ÔÈ ÌÂÙ·‚ÔÏ¤˜ ÙË˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜ Ù¿ÛË˜ ÂËÚÂ¿-

˙Ô˘Ó ÛËÌ·ÓÙÈÎ¿ ÙË ÌÂÙ¿‰ÔÛË ÙˆÓ ÂÓ‰ÔÎ˘ÙÙ¿ÚÈˆÓ

ÛËÌ¿ÙˆÓ. ∂ÊfiÛÔÓ Ë ÌË¯·ÓÈÎ‹ Ù¿ÛË ‰È·‰Ú·Ì·Ù›˙ÂÈ

ÚˆÙ·Ú¯ÈÎfi ÚfiÏÔ ÛÙÈ˜ ‰È¿ÊÔÚÂ˜ ÏÂÈÙÔ˘ÚÁ›Â˜ ÙÔ˘

ÔÚÁ·ÓÈÛÌÔ‡, Ë ·Ó¿Ï˘Û‹ ÙË˜ Î·ı›ÛÙ·Ù·È ‚·ÛÈÎfi

ÂÚÁ·ÏÂ›Ô ÁÈ· ÙËÓ Î·Ù·ÓfiËÛË ÙfiÛÔ ÙË˜ Ê˘ÛÈÔÏÔ-

Á›·˜ fiÛÔ Î·È ÙË˜ ·ıÔÏÔÁ›·˜ ÙˆÓ ÈÛÙÒÓ Î·È ÙˆÓ

Û˘ÛÙËÌ¿ÙˆÓ ÙÔ˘ ÔÚÁ·ÓÈÛÌÔ‡.

∞fi ÌË¯·ÓÈÎ‹˜ ¿Ô„Ë˜, ÙÔ ÙÔ›¯ˆÌ· ÙË˜ ·ÔÚ-

Ù‹˜ Ú‹ÁÓ˘Ù·È fiÙ·Ó Ë ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË ˘ÂÚ‚Â› Ì›·

‰ÔıÂ›Û· ÔÚÈ·Î‹ ÙÈÌ‹ ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ˘ÏÈÎÔ‡ ÙÔ˘

·ÚÙËÚÈ·ÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜. OÈ ÙÔÈ¯ˆÌ·ÙÈÎ¤˜ Ù¿ÛÂÈ˜

Â›Ó·È Û˘Ó¿ÚÙËÛË, ÌÂÙ·Í‡ ÙˆÓ ¿ÏÏˆÓ, ÙË˜ ·ÚÙËÚÈ·-

Î‹˜ ›ÂÛË˜, ÙË˜ ÁÂˆÌÂÙÚ›·˜ ÙË˜ ·ÔÚÙ‹˜, ÙˆÓ ¯·Ú·-

ÎÙËÚÈÛÙÈÎÒÓ ÙˆÓ ˘ÏÈÎÒÓ ÙÔ˘ ÙÔÈ¯ÒÌ·Ùfi˜ ÙË˜, Î·-

ıÒ˜ Î·È ÙˆÓ ·ÏÏËÏÂÈ‰Ú¿ÛÂˆÓ ÌÂÙ·Í‡ ÙÔ˘ ÛÙÂÚÂÔ‡

ÙÔÈ¯ÒÌ·ÙÔ˜ Î·È ÙË˜ ÚÔ‹˜ ÙÔ˘ ·›Ì·ÙÔ˜. ∏ Ï‹„Ë ÂÈ-

Ú·Ì·ÙÈÎÒÓ ‰Â‰ÔÌ¤ÓˆÓ ÙË˜ Û˘ÌÂÚÈÊÔÚ¿˜ ÙˆÓ ÙÔÈ-

¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ in vivo Â› ÙÔ˘ ·ÚfiÓÙÔ˜ Â›Ó·È

‰‡ÛÎÔÏË Î·È ÛÂ ÌÂÚÈÎ¤˜ ÂÚÈÙÒÛÂÈ˜ ÌfiÓÔ ·Ô-

Û·ÛÌ·ÙÈÎ‹. ∂ÔÌ¤Óˆ˜, Ë ¯Ú‹ÛË ÙË˜ ˘ÔÏÔÁÈÛÙÈ-

Î‹˜ ·Ó¿Ï˘ÛË˜ Î·ı›ÛÙ·Ù·È ÂÈ‚Â‚ÏËÌ¤ÓË.

Δ√πÃøª∞Δπ∫∏ Δ∞™∏ ∫∞π ∫π¡¢À¡√™
ƒ∏•∏™

À¿Ú¯Ô˘Ó ·ÚÎÂÙ¤˜ ÂÚÂ˘ÓËÙÈÎ¤˜ ÂÚÁ·Û›Â˜ Ô˘

˘Ô‚·ıÌ›˙Ô˘Ó ÙÔ ÚfiÏÔ ÙË˜ Ì¤ÁÈÛÙË˜ ‰È·Ì¤ÙÚÔ˘

ÛÙÔÓ Î›Ó‰˘ÓÔ Ú‹ÍË˜ ÙˆÓ ∞∫∞. ™Â Ì›· ÎÏÈÓÈÎ‹ ÌÂ-

Ï¤ÙË, ÔÈ Fillinger Î·È Û˘Ó. ˘ÔÏfiÁÈÛ·Ó ÙË Ì¤ÁÈÛÙË

ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË ÛÂ ∞∫∞ Ô˘ ÙÂÏÈÎ¿ Ô‰ËÁ‹ıËÎ·Ó

ÛÂ Ú‹ÍË.26 ™Ù· Ú·Á¤ÓÙ· ∞∫∞ ·ÛÎÔ‡ÓÙ·Ó ˘„ËÏfiÙÂ-

ÚÂ˜ ÙÔÈ¯ˆÌ·ÙÈÎ¤˜ Ù¿ÛÂÈ˜, ¤ÛÙˆ Î·È ·Ó Â›¯·Ó ·Úfi-

ÌÔÈÂ˜ ‹ Î·È ÌÈÎÚfiÙÂÚÂ˜ ‰È·Ì¤ÙÚÔ˘˜ ·fi Ù· ∞∫∞

Ô˘ ‰ÂÓ Ô‰ËÁ‹ıËÎ·Ó ÛÂ Ú‹ÍË. ª›· ÙÈÌ‹ ÙÔÈ¯ˆÌ·ÙÈ-

Î‹˜ Ù¿ÛË˜ ›ÛË ‹ ÌÂÁ·Ï‡ÙÂÚË ·fi 40 N/cm2 ÛÂ ¤Ó·

∞∫∞ ‰È·Ì¤ÙÚÔ˘ 5,5 cm ·ÓÙÈÛÙÔÈ¯Ô‡ÛÂ ÛÂ ÂÙ‹ÛÈÔ

Î›Ó‰˘ÓÔ Ú‹ÍË˜ Ô˘ ÍÂÂÚÓ¿ ÙÔ 20%. O ›‰ÈÔ˜ Û˘Á-

ÁÚ·Ê¤·˜ ÛÂ Ì›· ÌÂÏ¤ÙË ÌÂ 103 ·ÛıÂÓÂ›˜ ÌÂ ∞∫∞

Ô˘ ‰ÂÓ ¯ÂÈÚÔ˘ÚÁ‹ıËÎ·Ó Â›ÙÂ ÏfiÁˆ ÌÈÎÚ‹˜ ‰È·Ì¤-

ÙÚÔ˘ ‹ ÏfiÁˆ ·˘ÍËÌ¤ÓÔ˘ ‰ÈÂÁ¯ÂÈÚËÙÈÎÔ‡ ÎÈÓ‰‡ÓÔ˘,

‹ ÏfiÁˆ ¿ÚÓËÛË˜ ÙÔ˘ ·ÛıÂÓÔ‡˜, ·Ú·Ù‹ÚËÛÂ fiÙÈ Ùfi-

ÛÔ Ë ·Ú¯ÈÎ‹ Ì¤ÁÈÛÙË ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË, fiÛÔ Î·È Ë

·Ú¯ÈÎ‹ ‰È¿ÌÂÙÚÔ˜ ÙÔ˘ ∞∫∞ ÛÙËÓ ¤Ó·ÚÍË ÙË˜ Â-

ÚÈfi‰Ô˘ ·Ú·ÎÔÏÔ‡ıËÛË˜ ÙˆÓ ·ÛıÂÓÒÓ, ‹Ù·Ó ÔÈ

‰‡Ô ·Ú¿ÁÔÓÙÂ˜ Ô˘ Î·ıfiÚÈÛ·Ó ÙÂÏÈÎ¿ ÙfiÛÔ ÙËÓ

·Ó¿ÁÎË ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ·ÓÙÈÌÂÙÒÈÛË˜ (Ô˘ ‚·Û›-

ÛÙËÎÂ Î˘Ú›ˆ˜ ÛÂ ·‡ÍËÛË ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙÔ˘ ∞∫∞),

fiÛÔ Î·È ÙË Ú‹ÍË ÙÔ˘ ∞∫∞.27 ∏ ·Ú¯ÈÎ‹ ÙÈÌ‹ ÙË˜ Ì¤-

ÁÈÛÙË˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜ Ù¿ÛË˜, fiˆ˜ ·˘Ù‹ ˘ÔÏÔÁ›-

ÛÙËÎÂ ÌÂ ÙË Ì¤ıÔ‰Ô ÙˆÓ ÂÂÚ·ÛÌ¤ÓˆÓ ÛÙÔÈ¯Â›ˆÓ,

‹Ù·Ó 38 N/cm2 ÁÈ· ∞∫∞ Ô˘ ·Ú¤ÌÂÈÓ·Ó ÛÙ·ıÂÚ¿

Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·Ú·ÎÔÏÔ‡ıËÛË˜ 14 ÌËÓÒÓ,

ÂÓÒ ¤ÊÙ·ÛÂ Ù· 42 N/cm2 ÁÈ· Ù· ∞∫∞ ÌÂ Ù·¯Â›· ·‡-

ÍËÛË ÙË˜ ‰È·Ì¤ÙÚÔ˘ Î·È 58 N/cm2 ÁÈ· ∞∫∞ Ô˘ ÙÂ-

ÏÈÎ¿ Ô‰ËÁ‹ıËÎ·Ó ÛÂ Ú‹ÍË. º¿ÓËÎÂ ÏÔÈfiÓ fiÙÈ Ë Ì¤-

ÁÈÛÙË ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË ÌÔÚÔ‡ÛÂ Ó· ÚÔ‚Ï¤„ÂÈ

ÈÔ ·ÍÈfiÈÛÙ· ·fi ÙËÓ ·Ú¯ÈÎ‹ ‰È¿ÌÂÙÚÔ ÔÈ· ∞∫∞

ÙÂÏÈÎ¿ ı· Ô‰ËÁËıÔ‡Ó ÛÂ Ú‹ÍË. ∂›Ó·È ·ÍÈÔÛËÌÂ›ˆÙÔ

ÙÔ Â‡ÚËÌ· ÙË˜ ÂÚÁ·Û›·˜ ·˘Ù‹˜ fiÙÈ ÙÔ 23% ÙˆÓ

∞∫∞ Ô˘ ˘¤ÛÙËÛ·Ó Ú‹ÍË Â›¯·Ó Ì¤ÁÈÛÙË ‰È¿ÌÂÙÚÔ

ÌÈÎÚfiÙÂÚË ·fi 5 cm, ·ÏÏ¿ ‚Ú›ÛÎÔÓÙ·Ó ˘fi ÙËÓ

Â‹ÚÂÈ· Ì¤ÁÈÛÙˆÓ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ ÌÂÁ·Ï‡ÙÂ-

ÚˆÓ ·fi 45 N/cm2. ªÂ ¿ÏÏ· ÏfiÁÈ·, ÔÈ ˘„ËÏ¤˜ ÙÈÌ¤˜

Ì¤ÁÈÛÙˆÓ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ (¿Óˆ ·fi 45

N/cm2) Û˘ÓÔ‰Â‡ÔÓÙ·Ó ·fi ˘„ËÏfi Î›Ó‰˘ÓÔ Ú‹ÍË˜

(¿Óˆ ·fi 4% ·Ó¿ ¤ÙÔ˜), ·ÓÂÍ¿ÚÙËÙ· ·fi ÙËÓ ·Ú-
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¯ÈÎ‹ ‰È¿ÌÂÙÚÔ ÙÔ˘ ∞∫∞.

¶·Ï·ÈfiÙÂÚÂ˜ ˘ÔÏÔÁÈÛÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ Ô˘ ÂÈ-

ÎÂÓÙÚÒıËÎ·Ó ÛÙÈ˜ ÙÔÈ¯ˆÌ·ÙÈÎ¤˜ Ù¿ÛÂÈ˜ ÙˆÓ ∞∫∞

Â›ÙÂ ¯ÚËÛÈÌÔÔ›ËÛ·Ó ÙÔ ÓfiÌÔ ÙÔ˘ Laplace,18 Â›ÙÂ

ÂÌÂÚÈÂ›¯·Ó Û˘ÌÌÂÙÚÈÎ¤˜ ÁÂˆÌÂÙÚ›Â˜.28,29 ŸÌˆ˜, Ô

ÓfiÌÔ˜ ÙÔ˘ Laplace ¯ÚËÛÈÌÔÔÈÂ›Ù·È Ï·Óı·ÛÌ¤Ó·

ÛÙ· ∞∫∞, ÏfiÁˆ ÙÔ˘ fiÙÈ ÂÊ·ÚÌfi˙ÂÙ·È ÌfiÓÔ ÛÂ È‰Â-

Ò‰ÂÈ˜ Î˘Ï›Ó‰ÚÔ˘˜ ‹ ÛÊ·›ÚÂ˜. ™Â Ì›· ·fi ÙÈ˜ ÌÂÏ¤-

ÙÂ˜ ·˘Ù¤˜, ÌÂ ÙË ¯ÚËÛÈÌÔÔ›ËÛË ˘ÔıÂÙÈÎÒÓ ÁÂˆ-

ÌÂÙÚÈÎÒÓ ÌÔÓÙ¤ÏˆÓ ∞∫∞, ÔÈ Vorp Î·È Û˘Ó. Î·Ù¤-

ÏËÍ·Ó ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ ÂÎÙfi˜ ·fi ÙË ‰È¿ÌÂÙÚÔ,

Ë Û˘ÓÔÏÈÎ‹ ÁÂˆÌÂÙÚ›·, Î·È ÂÈ‰ÈÎfiÙÂÚ· ÙÔ ¤ÎÎÂÓÙÚÔ

Û¯‹Ì· ÙÔ˘ ·ÔÚÙÈÎÔ‡ ·˘ÏÔ‡, Û¯ÂÙ›˙ÔÓÙ·È ÌÂ ÙËÓ Ô-

Ï‡ÏÔÎË Î·Ù·ÓÔÌ‹ ÙˆÓ Ù¿ÛÂˆÓ ÛÙÔ ÙÔ›¯ˆÌ· ÙˆÓ

∞∫∞.30 °È· ·Ú¿‰ÂÈÁÌ·, ¤Ó· ¤ÎÎÂÓÙÚÔ ∞∫∞ ÌÂ

Ì›· ÚÔÂÍÔ¯‹ ÙÔ˘ ÚÔÛı›Ô˘ ÙÔÈ¯ÒÌ·ÙÔ˜ ˘fiÎÂÈÙ·È

ÛÂ ˘„ËÏfiÙÂÚË ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË ·fi fi,ÙÈ ¤Ó·

ÛÊ·ÈÚÈÎfi ∞∫∞ ÙË˜ ›‰È·˜ ‰È·Ì¤ÙÚÔ˘ Î·È ÛÂ Û˘Óı‹-

ÎÂ˜ ›‰È·˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜. ∏ ÂÚÈÔ¯‹ ÙË˜ Ì¤ÁÈ-

ÛÙË˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜ Ù¿ÛË˜ ÂÓÙÔÈ˙fiÙ·Ó ÛÙÔ ÛËÌÂ›Ô

fiÔ˘ Ë Î·Ì˘ÏfiÙËÙ· ÙÔ˘ ∞∫∞ ÌÂÙ·‚¿ÏÏÂÙ·È ·fi-

ÙÔÌ·.31 ∂›Ó·È Ê·ÓÂÚfi fiÙÈ Ù¤ÙÔÈ· ˘ÔıÂÙÈÎ¿ ÌÔÓÙ¤-

Ï· ÌÂ ·ÏÔÔÈËÌ¤ÓÂ˜ ÁÂˆÌÂÙÚ›Â˜ ‰ÂÓ ÌÔÚÔ‡Ó

·ÍÈfiÈÛÙ· Ó· ÚÔÛÔÌÔÈ¿ÛÔ˘Ó ÙËÓ Ú·ÁÌ·ÙÈÎ‹ Ô-

Ï‡ÏÔÎË ÙÚÈÛ‰È¿ÛÙ·ÙË ÁÂˆÌÂÙÚ›· ÙˆÓ ∞∫∞. OÈ

›‰ÈÔÈ ÂÚÂ˘ÓËÙ¤˜ ÛÂ Ì›· ÌÂÙ·ÁÂÓ¤ÛÙÂÚË ÌÂÏ¤ÙË ˘Ô-

ÏfiÁÈÛ·Ó ÙËÓ Î·Ù·ÓÔÌ‹ ÙˆÓ Ù¿ÛÂˆÓ ÛÂ ÙÚÈÛ‰È¿ÛÙ·-

Ù· ˘ÔÏÔÁÈÛÙÈÎ¿ ÌÔÓÙ¤Ï· ·ÛıÂÓÒÓ ÌÂ ∞∫∞ Ô˘

ÂÏ‹ÊıËÛ·Ó ·fi ·ÍÔÓÈÎ¤˜ ÙÔÌÔÁÚ·Ê›Â˜ ·ÛıÂÓÒÓ.32

∞Ó Î·È Ë ÌÂÏ¤ÙË Û˘ÌÂÚÈ¤Ï·‚Â ÌfiÓÔÓ 6 ·ÛıÂÓÂ›˜

ÌÂ ∞∫∞, Ê¿ÓËÎÂ Î·Ù¿ ÚÒÙÔ ÏfiÁÔ Ë ÔÏ˘ÏÔÎfi-

ÙËÙ· ÙË˜ Î·Ù·ÓÔÌ‹˜ ÙˆÓ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ Î·È

Î·Ù¿ ‰Â‡ÙÂÚÔ ÏfiÁÔ Ë Û˘Û¯¤ÙÈÛË ÙÔ˘ fiÁÎÔ˘ ÙˆÓ

∞∫∞ ÌÂ ÙË Ì¤ÁÈÛÙË ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË Î·È ÂÔÌ¤-

Óˆ˜ ÌÂ ÙÔÓ Â·ÎfiÏÔ˘ıÔ Î›Ó‰˘ÓÔ Ú‹ÍË˜. ΔÔ ‚·ÛÈÎfi-

ÙÂÚÔ Â‡ÚËÌ· ÙˆÓ ·Ú·¿Óˆ ÌÂÏÂÙÒÓ Â›Ó·È fiÙÈ

∞∫∞ ÌÂ ÙËÓ ›‰È· ‰È¿ÌÂÙÚÔ ÌÔÚÂ› Ó· ˘fiÎÂÈÓÙ·È

ÛÂ ‰È·ÊÔÚÂÙÈÎ¤˜ Ì¤ÁÈÛÙÂ˜ ÙÔÈ¯ˆÌ·ÙÈÎ¤˜ Ù¿ÛÂÈ˜,

·Ó¿ÏÔÁ· ÌÂ ÙËÓ ·Û˘ÌÌÂÙÚ›· Î·È ÙËÓ ·ÓˆÌ·Ï›· ÙÔ˘

Û¯‹Ì·Ùfi˜ ÙÔ˘˜. OÈ Hua Î·È Û˘Ó. ¯ÚËÛÈÌÔÔ›ËÛ·Ó

·Ó¿Ï˘ÛË ÌÂ ÙË Ì¤ıÔ‰Ô ÙˆÓ ÂÂÚ·ÛÌ¤ÓˆÓ ÛÙÔÈ¯Â›-

ˆÓ ÁÈ· Ó· ˘ÔÏÔÁ›ÛÔ˘Ó ÙËÓ Î·Ù·ÓÔÌ‹ ÙˆÓ Ù¿ÛÂˆÓ

von Mises ÛÂ ¤Ó·Ó ÏËı˘ÛÌfi ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ, ÔÌÔ-

ÁÂÓÒÓ, ÈÛfiÙÚÔˆÓ ˘ÔıÂÙÈÎÒÓ ÌÔÓÙ¤ÏˆÓ, ˘fi ÙËÓ

Â›‰Ú·ÛË ÛÙ·ÙÈÎ‹˜ ›ÂÛË˜, Î·È ‚Ú‹Î·Ó fiÙÈ Ù· ·-

ÏÔÔÈËÌ¤Ó· ÁÂˆÌÂÙÚÈÎ¿ ÎÚÈÙ‹ÚÈ· Î·È Ë Û˘ÌÌÂÙÚÈ-

Î‹ ·Ó¿Ï˘ÛË ÌÂ ÙË ıÂˆÚ›· ÙˆÓ ÏÂÙÒÓ ÌÂÌ‚Ú·ÓÒÓ

(thin shell) Â›Ó·È ·Ó·ÍÈfiÈÛÙ· ÁÈ· ÙËÓ Úfi‚ÏÂ„Ë

ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜ ÙˆÓ ∞∫∞.33 ª›· ¿ÏÏË ˘ÔÏÔ-

ÁÈÛÙÈÎ‹ ÌÂÏ¤ÙË Ô˘ ¯ÚËÛÈÌÔÔ›ËÛÂ ˘ÔıÂÙÈÎ¿,

Û˘ÌÌÂÙÚÈÎ¿ ˆ˜ ÚÔ˜ ÙÔÓ ÂÈÌ‹ÎË ¿ÍÔÓ· (axisym-

metric) ÌÔÓÙ¤Ï· Û·ÎÔÂÈ‰ÒÓ ∞∫∞ ¤‰ÂÈÍÂ fiÙÈ Ë È-

ı·ÓfiÙËÙ· Ú‹ÍË˜ ÙÔ˘˜ Ú¤ÂÈ Ó· ‚·Û›˙ÂÙ·È ÛÙÈ˜ Î·-

Ì˘ÏfiÙËÙÂ˜ ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ Î·È fi¯È ÛÙË Ì¤ÁÈÛÙË

‰È¿ÌÂÙÚfi ÙÔ˘˜.29

™¯ÂÙÈÎ¿ ÌÂ ÙÔ ÚfiÏÔ ÙˆÓ ‰È·ÊfiÚˆÓ ÁÂˆÌÂÙÚÈ-

ÎÒÓ ·Ú·Ì¤ÙÚˆÓ, ÔÈ Giannoglou Î·È Û˘Ó. ¤‰ÂÈÍ·Ó

ÛÂ ÚÔËÁÔ‡ÌÂÓË ÂÚÁ·Û›· ÙÔ˘˜ fiÙÈ ÔÈ ˘„ËÏfiÙÂÚÂ˜

ÙÈÌ¤˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜ Ù¿ÛË˜ ÛÂ ¤Ó· Ú·ÁÌ·ÙÈÎfi ÙÚÈÛ-

‰È¿ÛÙ·ÙÔ ÌÔÓÙ¤ÏÔ ∞∫∞ ·Ó·Ù‡ÛÛÔÓÙ·È ÛÂ ÂÚÈÔ-

¯¤˜ Ô˘ ˘¿Ú¯ÂÈ ÌÂÁ¿ÏË Î·Ì˘ÏfiÙËÙ· ÙÔ˘ Gaus-

sian Î·È Î·Ù¤ÏËÍ·Ó ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ ÂÎÙfi˜ ·fi

ÙÔ ÎÚÈÙ‹ÚÈÔ ÙË˜ ‰È·Ì¤ÙÚÔ˘, Ë Î·Ì˘ÏfiÙËÙ· ÙÔ˘

Gaussian ı· ÌÔÚÔ‡ÛÂ Ó· ¯ÚËÛÈÌÔÔÈËıÂ› ˆ˜ ÎÏÈ-

ÓÈÎfi ÂÚÁ·ÏÂ›Ô ÁÈ· ÙËÓ Úfi‚ÏÂ„Ë ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹-

ÍË˜ ÙˆÓ ∞∫∞.34 ∞fi ÙËÓ ÔÏ˘·Ú·ÁÔÓÙÈÎ‹ ·Ó¿Ï˘-

ÛË 40 ÌÂÙ·‚ÏËÙÒÓ ÛÂ 259 ∞∫∞ ÔÈ Fillinger Î·È Û˘Ó.

Î·Ù¤ÏËÍ·Ó ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ Ù· ∞∫∞ Ô˘ ÙÂÏÈ-

Î¿ Ô‰ËÁ‹ıËÎ·Ó ÛÂ Ú‹ÍË ‹Ù·Ó ÏÈÁfiÙÂÚÔ ÂÏÈÎÔÂÈ‰‹

Î·È Â›¯·Ó ÌÂÁ·Ï‡ÙÂÚË ·Û˘ÌÌÂÙÚ›· ÙˆÓ ‰È·Ì¤ÙÚˆÓ

ÙˆÓ ÂÁÎ·ÚÛ›ˆÓ ÙÔÌÒÓ ÛÙÈ˜ ·ÍÔÓÈÎ¤˜ ÙÔÌÔÁÚ·-

Ê›Â˜.35 ΔÔ ÁÂÁÔÓfi˜ ·˘Ùfi ı· ÌÔÚÔ‡ÛÂ Ó· ÂÍËÁËıÂ›

·fi ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ì›· ÂÏÈÎÔÂÈ‰‹˜, ÂÈÌËÎ˘ÛÌ¤ÓË

Î·È ‰ÔÏÈ¯ÔÂÎÙ·ÙÈÎ‹ ·ÔÚÙ‹ ˘fiÎÂÈÙ·È ÛÂ ÌÈÎÚfiÙÂ-

ÚÂ˜ ÂÁÎ¿ÚÛÈÂ˜ ‰˘Ó¿ÌÂÈ˜. 

ª›· ¿ÏÏË ÙÚÈÛ‰È¿ÛÙ·ÙË ˘ÔÏÔÁÈÛÙÈÎ‹ ÌÂÏ¤ÙË

¤‰ÂÈÍÂ fiÙÈ Ë Ú‹ÍË Î·È Ë ·‡ÍËÛË ÙË˜ ‰È·Ì¤ÙÚÔ˘ Î·È

ÙÔ˘ fiÁÎÔ˘ ÙˆÓ ∞∫∞ ÌÔÚÂ› Ó· ÚÔ‚ÏÂÊıÂ› Î·Ï‡-

ÙÂÚ· ÌÂ ÙÔ Û˘Ó‰˘·ÛÌfi ÔÏÏÒÓ ·Ú·Ì¤ÙÚˆÓ ·Ú¿

ÌÂ ¤Ó·Ó ·Ú¿ÁÔÓÙ· ÌfiÓÔ ÙÔ˘.36 ŸÛÔÓ ·ÊÔÚ¿ ÛÙË

Ú‹ÍË ÙˆÓ ∞∫∞, ÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·Ó

‹Ù·Ó Ô Ú˘ıÌfi˜ ·‡ÍËÛË˜ ÙË˜ ‰È·Ì¤ÙÚÔ˘, Ë ‰È·ÛÙÔÏÈ-

Î‹ ·ÚÙËÚÈ·Î‹ ›ÂÛË Î·È Ë ·Ó·ÏÔÁ›· ÙË˜ ÂÁÎ¿ÚÛÈ·˜

ÚÔ˜ ÙËÓ ÂÈÌ‹ÎË ‰È¿ÌÂÙÚÔ. ŸÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ·‡-

ÍËÛË ÙË˜ ‰È·Ì¤ÙÚÔ˘ ÙˆÓ ∞∫∞, ÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘

Û¯ÂÙ›˙ÔÓÙ·Ó ‹Ù·Ó Ë ÂÈÊ¿ÓÂÈ· ÙˆÓ ÂÁÎ·ÚÛ›ˆÓ ÙÔ-

ÌÒÓ ÛÙËÓ ·ÍÔÓÈÎ‹ ÙÔÌÔÁÚ·Ê›·, ÙÔ Î¿ÓÈÛÌ· Î·È Ë

ÛÙÚ¤„Ë. ŸÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ·‡ÍËÛË ÙÔ˘ fiÁÎÔ˘ ÙˆÓ

∞∫∞ ÔÈ ·Ú¿ÁÔÓÙÂ˜ Ô˘ Û¯ÂÙ›˙ÔÓÙ·Ó ‹Ù·Ó Ô ·Ú¯È-

Îfi˜ fiÁÎÔ˜ Î·È Ù· Â›Â‰· ÙË˜ Ô˘Ú›·˜ ÛÙÔ ·›Ì· ÙˆÓ

·ÛıÂÓÒÓ. 

¶·ÚfiÌÔÈÔÈ Û˘ÏÏÔÁÈÛÌÔ› ÈÛ¯‡Ô˘Ó Î·È ÁÈ· Ù·

·ÓÂ˘Ú‡ÛÌ·Ù· ÙÔ˘ ÂÁÎÂÊ¿ÏÔ˘. ™Â Ì›· ÌÂÏ¤ÙË ÌÂ 16

ÂÁÎÂÊ·ÏÈÎ¿ ·ÓÂ˘Ú‡ÛÌ·Ù· ÔÈ Sarwar Î·È Û˘Ó. ‰È·-

›ÛÙˆÛ·Ó fiÙÈ fiÏ· Ù· ·ÁÁÂ›· Â›¯·Ó ·ÓÒÌ·ÏÔ Û¯‹-

Ì·.37 OÚÈÛÌ¤ÓÔÈ Ì¿ÏÈÛÙ· Û˘ÁÁÚ·ÊÂ›˜ ÚfiÙÂÈÓ·Ó

ıÂˆÚ›Â˜ ‚·ÛÈÛÌ¤ÓÂ˜ ÛÙË º˘ÛÈÎ‹ ÁÈ· Ó· ÂÍËÁ‹ÛÔ˘Ó

ÙËÓ ·Ú·¿Óˆ Û¯¤ÛË ÁÂˆÌÂÙÚ›·˜-Ú‹ÍË˜. OÈ Hade-

menos Î·È Û˘Ó.38 Î·È ÔÈ Chitanvis Î·È Û˘Ó.39 ¤‰ÂÈ-

Í·Ó fiÙÈ ÙÔ Û¯‹Ì· ÙË˜ ÂÁÎÂÊ·ÏÈÎ‹˜ ‚Ï¿‚Ë˜ ÌÔÚÂ›
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Ó· ÂËÚÂ¿ÛÂÈ ÙËÓ ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË, Î¿ÙÈ Ô˘ ÂÈ-

‚Â‚·›ˆÛ·Ó ÔÈ Kyriacou Î·È Û˘Ó. ¯ÚËÛÈÌÔÔÈÒÓÙ·˜

Ì·ıËÌ·ÙÈÎ¿ ÌÔÓÙ¤Ï·.40 Δ¤ÏÔ˜, ÔÈ Raghavan Î·È

Û˘Ó. Î·Ù¤ÏËÍ·Ó ÛÙÔ Û˘Ì¤Ú·ÛÌ· fiÙÈ Ë Ì¤ÙÚËÛË ÙÔ˘

Û¯‹Ì·ÙÔ˜ ÙˆÓ ÂÁÎÂÊ·ÏÈÎÒÓ ·ÓÂ˘Ú˘ÛÌ¿ÙˆÓ Â›Ó·È

ÈÔ ·ÍÈfiÈÛÙË ·fi ÙË Ì¤ÙÚËÛË ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÁÈ· ÙÔ

‰È·¯ˆÚÈÛÌfi ·˘ÙÒÓ Ô˘ ÚfiÎÂÈÙ·È Î·È ·˘ÙÒÓ Ô˘

‰ÂÓ ÚfiÎÂÈÙ·È ÙÂÏÈÎ¿ Ó· Ú·ÁÔ‡Ó. ª¿ÏÈÛÙ·, ‚Ú‹ÎÂ

fiÙÈ ÔÚÈÛÌ¤ÓÂ˜ Û‡ÓıÂÙÂ˜ ÁÂˆÌÂÙÚÈÎ¤˜ ·Ú¿ÌÂÙÚÔÈ,

fiˆ˜ Ô ‰Â›ÎÙË˜ ÌË-ÛÊ·ÈÚÈÎfiÙËÙ·˜ (non-sphericity

index), Ô ‰Â›ÎÙË˜ Î˘Ì·ÙÈÛÌÔ‡ (undulation index)

Î·È Ë ÂÏÏÂÈÙÈÎfiÙËÙ· (ellipticity) ÌÔÚÔ‡Û·Ó Ó·

ÚÔ‚Ï¤„Ô˘Ó Î·Ï‡ÙÂÚ· ÙÔÓ Î›Ó‰˘ÓÔ Ú‹ÍË˜ ·fi fiÙÈ

ÔÈ ·Ú¿ÌÂÙÚÔÈ ÙÔ˘ ÌÂÁ¤ıÔ˘˜, fiˆ˜ Ô fiÁÎÔ˜ Î·È Ë

Ì¤ÁÈÛÙË ÂÁÎ¿ÚÛÈ· ‰È¿ÌÂÙÚÔ˜.41

ªÂ ÙË ‚Ô‹ıÂÈ· ÙË˜ ˘ÔÏÔÁÈÛÙÈÎ‹˜ ·Ó¿Ï˘ÛË˜

Â›Ó·È ‰˘Ó·Ù‹ Ë ¯·ÚÙÔÁÚ¿ÊËÛË ÙË˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜

Ù¿ÛË˜ ÛÂ fiÏÔ ÙÔ Ì‹ÎÔ˜ ÙÔ˘ ∞∫∞, Î¿ÙÈ Ô˘ ÙËÓ Î·-

ıÈÛÙ¿ ÔÏ‡ÙÈÌÔ ÎÏÈÓÈÎfi Î·È ÂÚÂ˘ÓËÙÈÎfi ÂÚÁ·ÏÂ›Ô.

∂›Ó·È ÁÂÁÔÓfi˜ fiÙÈ ÌÂ ÙËÓ Â·ÎfiÏÔ˘ıË ÈÎ·ÓfiÙËÙ·

·Ó·ÁÓÒÚÈÛË˜ ÙˆÓ Â˘·ıÒÓ ÂÚÈÔ¯ÒÓ ÛÙ· ∞∫∞

ÚÔÛÊ¤ÚÂÙ·È Ì›· ÛËÌ·ÓÙÈÎ‹ ÎÏÈÓÈÎ‹ ‚Ô‹ıÂÈ·

ÛÙÔ˘˜ ¯ÂÈÚÔ˘ÚÁÔ‡˜, fiÛÔÓ ·ÊÔÚ¿ ÛÙËÓ ·fiÊ·Û‹

ÙÔ˘˜ ÁÈ· ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓË ¯ÂÈÚÔ˘ÚÁÈÎ‹ ıÂÚ·-

Â›· ·ÛıÂÓÒÓ ÌÂ ∞∫∞. ªÂ ÙË ÌÂÏ¤ÙË ÙË˜ Î·Ù·ÓÔ-

Ì‹˜ ÙË˜ Ù¿ÛË˜ ÛÙÔ ÙÔ›¯ˆÌ· ÙˆÓ Ú·ÁÌ·ÙÈÎÒÓ

·ÓÂ˘Ú˘ÛÌ¿ÙˆÓ, ‰ËÌÈÔ˘ÚÁÔ‡ÓÙ·È Î·È ÚÔÂÎÙ¿ÛÂÈ˜

ÛÙÔ ÂÚÂ˘ÓËÙÈÎfi Â‰›Ô ÌÂ ÙËÓ Â˘Ú‡ÙÂÚË ¤ÚÂ˘Ó· ÙˆÓ

‚ÈÔÏÔÁÈÎÒÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ÙˆÓ ÌË¯·ÓÈÎÒÓ Ù¿ÛÂ-

ˆÓ. °È· ·Ú¿‰ÂÈÁÌ·, fiˆ˜ ˘¤ıÂÛ·Ó ÔÈ Mower

Î·È Û˘Ó. Ù· vasa vasorum Î·È ¿ÏÏ· ÌÈÎÚ¿ ·ÁÁÂ›·

Û˘ÌÈ¤˙ÔÓÙ·È ÛÙÈ˜ ÂÚÈÔ¯¤˜ ÌÂ ˘„ËÏ‹ ÙÔÈ¯ˆÌ·ÙÈÎ‹

Ù¿ÛË, ÌÂ ·ÔÙ¤ÏÂÛÌ· Ó· ÂÏ·ÙÙÒÓÂÙ·È Ë ·ÚÔ¯‹

ıÚÂÙÈÎÒÓ Û˘ÛÙ·ÙÈÎÒÓ ÛÙÔ ÙÔ›¯ˆÌ· ÙË˜ ·ÔÚÙ‹˜.42

ŒÙÛÈ, ÔÈ ÂÚÈÔ¯¤˜ ÙÔ˘ ∞∫∞ ÌÂ ÙËÓ ˘„ËÏfiÙÂÚË ÙÔÈ-

¯ˆÌ·ÙÈÎ‹ Ù¿ÛË ıÂˆÚËÙÈÎ¿ ı· ÌÔÚÔ‡Û·Ó Ó· ˘Ê›-

ÛÙ·ÓÙ·È ÛÙ·‰È·Î‹ ÌË¯·ÓÈÎ‹ Î·Ù·fiÓËÛË, ÌÂ Â·-

ÎfiÏÔ˘ıË ‚Ï¿‚Ë ÙˆÓ ÌË¯·ÓÈÛÌÒÓ ÂÈ‰ÈfiÚıˆÛË˜ Î·È

·Ó·‰È·ÌfiÚÊˆÛË˜. ∫·Ù¿ ÙÔÓ ›‰ÈÔ ÙÚfiÔ, ÔÈ ˘„ËÏ¤˜

ÙÔÈ¯ˆÌ·ÙÈÎ¤˜ Ù¿ÛÂÈ˜ ‹ ÔÈ ÎÏ›ÛÂÈ˜ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿-

ÛÂˆÓ (stress gradient) ıÂˆÚËÙÈÎ¿ ı· ÌÔÚÔ‡Û·Ó Ó·

Ú˘ıÌ›˙Ô˘Ó ÙËÓ ¤ÎÊÚ·ÛË ÁÔÓÈ‰›ˆÓ ·fi ÙÔ ·ÔÚÙÈÎfi

ÙÔ›¯ˆÌ·, Î·Ù¿ ÙÔÓ ›‰ÈÔ ÙÚfiÔ Ô˘ Ë ‰È·ÙÌËÙÈÎ‹ Ù¿-

ÛË ÛÙÈ˜ ÛÙÂÊ·ÓÈ·›Â˜ ·ÚÙËÚ›Â˜ Û¯ÂÙ›˙ÂÙ·È ÌÂ ÙËÓ

·Ó¿Ù˘ÍË ÙË˜ ·ıËÚÔÛÎÏ‹Ú˘ÓÛË˜, Ì¤Ûˆ ÙˆÓ ÌÂÙ·-

‚ÔÏÒÓ Ô˘ ̆ Ê›ÛÙ·ÓÙ·È Ù· ÂÓ‰ÔıËÏÈ·Î¿ Î‡ÙÙ·Ú·, Ù·

ÏÂ›· Ì˘˚Î¿ Î‡ÙÙ·Ú·, Ù· ·ÈÌÔÂÙ¿ÏÈ· Î·È Ù· Ì·-

ÎÚÔÊ¿Á·.43,44

ªÂÁ¿ÏÔ ÂÚÂ˘ÓËÙÈÎfi Â‰›Ô ‰È·ÓÔ›ÁÂÙ·È Â›ÛË˜

Î·È ÛÙÔ Â‰›Ô ÙˆÓ stent ÁÈ· ÙËÓ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ

∞∫∞. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ ÔÏÏ¤˜ ÊÔÚ¤˜ ¿Ú· ÙËÓ ÙÔ-

Ôı¤ÙËÛË stent Î·È ÙÔÓ ·ÔÎÏÂÈÛÌfi ÙÔ˘ ·ıÔÏÔÁÈ-

ÎÔ‡ ·ÓÂ˘Ú˘ÛÌ·ÙÈÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜, Â¤Ú¯ÂÙ·È Ú‹ÍË

ÙÔ˘ ∞∫∞.45 ΔÂÏÂ˘Ù·›·, ¤¯Ô˘Ó ÂÌÊ·ÓÈÛÙÂ› Î¿ÔÈÂ˜

˘ÔÏÔÁÈÛÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜ ÌÂ ÌÂÏ¤ÙË ÙˆÓ ÚÔÒÓ Î·È ÌÂ

·ÏÏËÏÂ›‰Ú·ÛË ÚÂ˘ÛÙÔ‡-ÛÙÂÚÂÔ‡ ÛÂ ÙÚÈÛ‰È¿ÛÙ·Ù·

˘ÔÏÔÁÈÛÙÈÎ¿ ÌÔÓÙ¤Ï· ∞∫∞ ÌÂ stent.46,47 ™¯ÂÙÈÎ¿

ÌÂ ÙËÓ ·ÓÙÈÌÂÙÒÈÛË ÙˆÓ ∞∫∞, Ù· ÚÔ·Ó·ÊÂÚfiÌÂ-

Ó· ·ÔÙÂÏ¤ÛÌ·Ù· ÂÈ‚Â‚·ÈÒÓÔ˘Ó ÙËÓ ÙÚ¤¯Ô˘Û·

Ú·ÎÙÈÎ‹, ÌÂ ÙËÓ ÔÔ›· ·ÔÊÂ‡ÁÂÙ·È ÙfiÛÔ Ë Û˘Ú-

Ú·Ê‹ ÛÙËÓ ·ÓÔÈÎÙ‹ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË, fiÛÔ

Î·È Ë ÂÁÁ‡˜ ÚfiÛÊ˘ÛË ÙÔ˘ ÂÓ‰Ô·˘ÏÈÎÔ‡ ÌÔÛ¯Â‡Ì·-

ÙÔ˜ ÛÙËÓ ÂÚÈÔ¯‹ ÙË˜ ·ÏÏ·Á‹˜ Î·Ì˘ÏfiÙËÙ·˜

(inflection point). O ·˘¯¤Ó·˜ ÙÔ˘ ∞∫∞ ˘Ê›ÛÙ·Ù·È

Û·ÊÒ˜ ¯·ÌËÏfiÙÂÚÂ˜ Ì¤ÁÈÛÙÂ˜ ÙÔÈ¯ˆÌ·ÙÈÎ¤˜ Ù¿ÛÂÈ˜

Î·È ÁÈ· ÙÔ ÏfiÁÔ ·˘Ùfi ·ÔÙÂÏÂ› ÙË ÌË¯·ÓÈÎ¿ Î·Ù·Ï-

ÏËÏfiÙÂÚË ˙ÒÓË ÁÈ· Ù· stent Î·È ÙËÓ ÙÔÔı¤ÙËÛË

ÙˆÓ Ú·ÌÌ¿ÙˆÓ. 

∏ Î·Ù·ÓÔÌ‹ ÙˆÓ ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ ÛÙËÓ

·ÔÚÙ‹ ÙˆÓ ˘ÂÚÙ·ÛÈÎÒÓ ·ÛıÂÓÒÓ ÌÂ ‹ ¯ˆÚ›˜ ∞∫∞

¤¯ÂÈ È‰È·›ÙÂÚË ÛËÌ·Û›·. ™ÙÔ˘˜ ·ÛıÂÓÂ›˜ ·˘ÙÔ‡˜ Ô

˘ÔÏÔÁÈÛÌfi˜ ÙˆÓ Ì¤ÁÈÛÙˆÓ ÙÈÌÒÓ ÙˆÓ Ù¿ÛÂˆÓ Â›Ó·È

ÛËÌ·ÓÙÈÎfi˜ ÁÈ· ÙË ‚ÈÔÏÔÁÈÎ‹ Û˘ÌÂÚÈÊÔÚ¿ ÙÔ˘

ÈÛÙÔ‡ ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜. ∂›Ó·È ÁÓˆÛÙfi, Ùfi-

ÛÔ ·fi ÂÚÁ·Û›Â˜ ÌÂ ÂÈÚ·Ì·Ùfi˙ˆ· Î·È ÂÈÚ·Ì·ÙÈ-

Î¤˜ ÚÔÛÔÌÔÈÒÛÂÈ˜ ÌÂ ÚÔÏ¿ÛÌ·Ù· ·ÔÚÙÒÓ, fiÛÔ

Î·È ·fi ˘ÔÏÔÁÈÛÙÈÎ¤˜ ÌÂÏ¤ÙÂ˜, fiÙÈ Ë ·‡ÍËÛË ÙË˜

·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ ÛÙË Ê˘ÛÈÔÏÔÁÈÎ‹ Î·È ÛÙËÓ

·ÓÂ˘Ú˘ÛÌ·ÙÈÎ‹ ·ÔÚÙ‹ ÚÔÎ·ÏÂ› ·‡ÍËÛË ÙˆÓ ÙÔÈ-

¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ.48 ª¿ÏÈÛÙ·, Ë ÌÂÙ·‚ÔÏ‹ ÙˆÓ

ÙÔÈ¯ˆÌ·ÙÈÎÒÓ Ù¿ÛÂˆÓ ÛÙËÓ ·ÔÚÙ‹ ÂÓfi˜ ˘ÂÚÙ·ÛÈ-

ÎÔ‡ ·ÛıÂÓÔ‡˜ ÛÂ Û¯¤ÛË ÌÂ ÂÎÂ›ÓË ÂÓfi˜ Ê˘ÛÈÔÏÔÁÈ-

ÎÔ‡ ·ÙfiÌÔ˘ ¤¯ÂÈ ˆ˜ Û˘Ó¤ÂÈ· ÙË ÌÔÚÊÔÏÔÁÈÎ‹ Î·È

ÌË¯·ÓÈÎ‹ ÚÔÛ·ÚÌÔÁ‹ ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜.

¶·Ú¿‰ÂÈÁÌ· Â›Ó·È Ë ÌÂÙ·‚ÔÏ‹ ÙË˜ ÌÔÚÊÔÏÔÁ›·˜

ÙˆÓ ÏÂ›ˆÓ Ì˘˚ÎÒÓ ÈÓÒÓ49 Î·È Ë ·‡ÍËÛË ÙÔ˘ ÙÔÈ¯ˆ-

Ì·ÙÈÎÔ‡ ¿¯Ô˘˜ ÙÔ˘ ·ÁÁÂ›Ô˘.50 In vivo ÌÂÏ¤ÙÂ˜

¤‰ÂÈÍ·Ó fiÙÈ Ë ·ÚÙËÚÈ·Î‹ ˘¤ÚÙ·ÛË ÚÔÎ·ÏÂ› ÂÓ‰Ô-

ıËÏÈ·Î‹ ‰˘ÛÏÂÈÙÔ˘ÚÁ›·,51 Î·ıÒ˜ Î·È ÌÂÙ·‚ÔÏ¤˜

ÙË˜ ¤ÎÊÚ·ÛË˜ ÙˆÓ ÁÔÓÈ‰›ˆÓ ÙˆÓ ·ÚÙËÚÈÒÓ Î·È ÙË˜

ÚˆÙÂ˚ÓÔÛ‡ÓıÂÛË˜,52 Ô˘ ÙÂÏÈÎ¿ Ô‰ËÁÔ‡Ó ÛÂ ·Ó·-

‰È·ÌfiÚÊˆÛË (remodeling) ÙÔ˘ ·ÚÙËÚÈ·ÎÔ‡ ÙÔÈ¯Ò-

Ì·ÙÔ˜,53 Î·È ·ÚÙËÚÈÔÛÎÏ‹Ú˘ÓÛË ÛÂ ÔÚÈÛÌ¤Ó· ·ÚÙË-

ÚÈ·Î¿ ÙÔÈ¯ÒÌ·Ù·.54

∞fi Ù· ·Ú·¿Óˆ Î·Ù·‰ÂÈÎÓ‡ÂÙ·È fiÙÈ Ë ·Ó·›-

Ì·ÎÙË ˘ÔÏÔÁÈÛÙÈÎ‹ Ì¤ıÔ‰Ô˜ ÌÔÚÂ› Ó· ·ÔÙÂÏ¤-

ÛÂÈ ¤Ó· ¯Ú‹ÛÈÌÔ ‰È·ÁÓˆÛÙÈÎfi Î·È ÂÚÂ˘ÓËÙÈÎfi ÂÚ-

Á·ÏÂ›Ô ÛÙÔ˘˜ ˘ÂÚÙ·ÛÈÎÔ‡˜ ·ÛıÂÓÂ›˜.19,55 °È· ·-

Ú¿‰ÂÈÁÌ·, ¤Ó·˜ ·ÛıÂÓ‹˜ ÌÂ ∞∫∞, Ô˘ ÛÂ Ê˘ÛÈÔÏÔ-

ÁÈÎ¤˜ ÙÈÌ¤˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ ·ÚÔ˘ÛÈ¿˙ÂÈ ·Î›Ó-
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‰˘ÓÂ˜ ÙÈÌ¤˜ Ì¤ÁÈÛÙË˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜ Ù¿ÛË˜, ÌÔÚÂ›

ÛÂ ˘„ËÏ¤˜ ÙÈÌ¤˜ Û˘ÛÙÔÏÈÎ‹˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜ Ó·

ÚÔÛÂÁÁ›˙ÂÈ ÙËÓ ÔÚÈ·Î‹ ÙÈÌ‹ ·ÓÙÔ¯‹˜ ÙÔ˘ ÙÔÈ¯ÒÌ·-

ÙÔ˜ (65 ¡/cm2). ™ÙÔ˘˜ ·ÛıÂÓÂ›˜ ·˘ÙÔ‡˜ Ú¤ÂÈ Ó·

Û˘ÛÙ‹ÓÂÙ·È ÙfiÛÔ Ë ÚÔÔÙÈÎ‹ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ıÂÚ·-

Â›·˜ ·ÓÂÍ¿ÚÙËÙ· ·fi ÙË ‰È¿ÌÂÙÚÔ ÙÔ˘ ∞∫∞, fiÛÔ

Î·È Ë ·˘ÛÙËÚ‹ Ú‡ıÌÈÛË ÙË˜ ·ÚÙËÚÈ·Î‹˜ ›ÂÛË˜. 

∏ ÚÔÛÔÌÔ›ˆÛË ÙË˜ Ú·ÁÌ·ÙÈÎ‹˜ ÁÂˆÌÂ-

ÙÚ›·˜ ÌÂ ÙË ¯Ú‹ÛË ÙÚÈÛ‰È¿ÛÙ·ÙˆÓ ˘ÔÏÔÁÈÛÙÈÎÒÓ

ÌÔÓÙ¤ÏˆÓ Î·È Ë Â·ÎfiÏÔ˘ıË ·Ó¿Ï˘ÛË ÙˆÓ Ù¿ÛÂˆÓ

ÌÔÚÂ› Ó· ‚ÔËı‹ÛÂÈ ÙÔ˘˜ ·ÁÁÂÈÔ¯ÂÈÚÔ˘ÚÁÔ‡˜ ÛÙË

Ï‹„Ë ·ÔÊ¿ÛÂˆÓ, Û¯ÂÙÈÎ¿ ÌÂ ÙÔ fiÙÂ ¤Ó·˜ ·ÛıÂ-

Ó‹˜ ÌÂ ∞∫∞ ı· Ô‰ËÁËıÂ› ÛÂ ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓÔ

¯ÂÈÚÔ˘ÚÁÂ›Ô. ∞ÎfiÌ· Î·È ÌÂ ¿ÚÈÛÙË Û˘ÌÌfiÚÊˆÛË

ÙˆÓ ·ÛıÂÓÒÓ ÛÙËÓ ·Ú·ÎÔÏÔ‡ıËÛË ÌÂ Û˘¯Ó¿ ˘Â-

ÚË¯ÔÁÚ·Ê‹Ì·Ù· ÎÔÈÏ›·˜ Î·È ÌÂ Û¯ÂÙÈÎ¿ ¯·ÌËÏfi

Ô˘‰fi ‰È·Ì¤ÙÚÔ˘ ÁÈ· ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË,

¤Ó· ÛËÌ·ÓÙÈÎfi ÔÛÔÛÙfi ∞∫∞ Î·Ù·Ï‹ÁÂÈ ÙÂÏÈÎ¿

ÛÂ Ú‹ÍË.56 ∂ÈÏ¤ÔÓ, ÛÂ ÌÂÚÈÎÔ‡˜ ÏËı˘ÛÌÔ‡˜

·ÛıÂÓÒÓ ÌÂ ∞∫∞, ¿Óˆ ·fi ÙÔ 30% ÙˆÓ ·ÛıÂ-

ÓÒÓ ‰Â Û˘ÌÌÔÚÊÒÓÔÓÙ·È ÌÂ ÙÈ˜ ËÌÂÚÔÌËÓ›Â˜ ÙˆÓ

ÂÈÛÎ¤„ÂˆÓ ÁÈ· ·Ú·ÎÔÏÔ‡ıËÛË, ·˘Í¿ÓÔÓÙ·˜

¤ÙÛÈ ÙË ‚·Ú‡ÙËÙ· ÙË˜ ·Ú¯ÈÎ‹˜ ·fiÊ·ÛË˜ Î·Ù¿ ÙËÓ

ÚÒÙË Â›ÛÎÂ„Ë.57 ŸÛÔÓ ·ÊÔÚ¿ ÛÙ· ∞∫∞ ÌÈÎÚ‹˜

‰È·Ì¤ÙÚÔ˘, Ë ·Ó¿Ï˘ÛË Ù¿ÛÂˆÓ ı· ÌÔÚÔ‡ÛÂ Ó·

ÂÏ·ÙÙÒÛÂÈ ÙÔÓ Î›Ó‰˘ÓÔ Ú‹ÍË˜ Ì¤Ûˆ ÙË˜ Î·Ï‡ÙÂÚË˜

ÂÈÏÔÁ‹˜ ÙÔ˘ ¯ÚfiÓÔ˘ ÁÈ· ¯ÂÈÚÔ˘ÚÁÈÎ‹ ·ÓÙÈÌÂÙÒÈ-

ÛË Î·È ·Ú¿ÏÏËÏ· ÌÔÚÂ› Ó· ÌÂÈÒÛÂÈ ÙË Û˘¯ÓfiÙË-

Ù· ÙË˜ ·Ú·ÎÔÏÔ‡ıËÛË˜ ÙˆÓ ·ÛıÂÓÒÓ ¯·ÌËÏÔ‡

ÎÈÓ‰‡ÓÔ˘. ∂›ÛË˜, Ë ÂÈÛ·ÁˆÁ‹ ÛÙËÓ ÎÏÈÓÈÎ‹ Ú¿-

ÍË ÂÓfi˜ Ó¤Ô˘ ·Ó·›Ì·ÎÙÔ˘ ‰Â›ÎÙË, ÙÔ˘ ÎÈÓ‰‡ÓÔ˘

Ú‹ÍË˜ ÙˆÓ ∞∫∞, ı· ÌÔÚÔ‡ÛÂ Ó· ‚ÂÏÙÈÒÛÂÈ ÙË

Û¯¤ÛË ÎfiÛÙÔ˘˜-ÔÊ¤ÏÔ˘˜ ÙË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ıÂÚ·-

Â›·˜, Ë ÔÔ›· ¤¯ÂÈ ·Ô‰ÂÈ¯ıÂ› fiÙÈ Â›Ó·È ıÂÙÈÎ‹

ÌfiÓÔ ÛÂ Ó¤Ô˘˜ ˘ÁÈÂ›˜ ·ÛıÂÓÂ›˜ ÌÂ ∞∫∞ ‰È·Ì¤ÙÚÔ˘

ÌÈÎÚfiÙÂÚË˜ ·fi 5,5 cm.58 ∏ ÎÏÈÓÈÎ‹ ·ÓÙÈÌÂÙÒÈÛË

·ÔÙÂÏÂ› Úfi‚ÏËÌ· ÁÈ· ÙÔ˘˜ ËÏÈÎÈˆÌ¤ÓÔ˘˜ ·ÛıÂ-

ÓÂ›˜ ÌÂ Û˘ÛÙËÌ·ÙÈÎ¿ ÚÔ‚Ï‹Ì·Ù· Î·È ÌÂ ∞∫∞

‰È·Ì¤ÙÚÔ˘ ÌÂÁ·Ï‡ÙÂÚË˜ ·fi 5,5 cm, ÔÈ ÔÔ›ÔÈ Â›-

Ó·È ˘„ËÏÔ‡ ÎÈÓ‰‡ÓÔ˘ ·ÊÂÓfi˜ ÁÈ· Ú‹ÍË Î·È ·ÊÂÙ¤-

ÚÔ˘ ÁÈ· ı¿Ó·ÙÔ ·fi ¿ÏÏÂ˜ ·ÈÙ›Â˜.59 ∏ ¯ÂÈÚÔ˘ÚÁÈ-

Î‹ ·ÓÙÈÌÂÙÒÈÛË fiÏˆÓ ÙˆÓ ·Ú·¿Óˆ ·ÛıÂÓÒÓ

ı· Ô‰ËÁÔ‡ÛÂ ÛÂ ÛËÌ·ÓÙÈÎfi ·ÚÈıÌfi ÂÚÈÙÙÒÓ

ÂÂÌ‚¿ÛÂˆÓ, ·ÏÏ¿ fiÌˆ˜ Î·È Ë ·Ó·‚ÔÏ‹ ÙË˜ Â¤Ì-

‚·ÛË˜ ÏfiÁˆ ·˘ÍËÌ¤ÓË˜ ÂÁ¯ÂÈÚËÙÈÎ‹˜ ıÓËÙfiÙËÙ·˜

¤¯ÂÈ ˆ˜ ·ÔÙ¤ÏÂÛÌ· ˘„ËÏfi ·ÚÈıÌfi Ú‹ÍÂˆÓ (¿Óˆ

·fi ÙÔ 50% ÙˆÓ ·ÛıÂÓÒÓ ·˘ÙÒÓ ı· Î·Ù·Ï‹ÍÔ˘Ó

·fi Ú‹ÍË ∞∫∞).59 ∏ Ï‹„Ë ·fiÊ·ÛË˜ Â›Ó·È ·Îfi-

Ì· ‰˘ÛÎÔÏfiÙÂÚË ÁÈ· ÙÈ˜ Á˘Ó·›ÎÂ˜, Èı·ÓÒ˜ ÏfiÁˆ

ÙË˜ ‰È·ÊÔÚÂÙÈÎ‹˜ ·Ó·ÏÔÁ›·˜ ÙÔ˘ ÌÂÁ¤ıÔ˘˜ ÙÔ˘

∞∫∞ ÚÔ˜ ÙÔ ‰Â›ÎÙË Ì¿˙·˜-ÛÒÌ·ÙÔ˜ ÙÔ˘˜ ÛÂ Û¯¤-

ÛË ÌÂ ÙÔ˘˜ ¿Ó‰ÚÂ˜. ŒÙÛÈ, ÔÈ Á˘Ó·›ÎÂ˜ ¤¯Ô˘Ó ÙÚÈ-

Ï¿ÛÈ· Èı·ÓfiÙËÙ· Ó· ˘ÔÛÙÔ‡Ó Ú‹ÍË ∞∫∞ Î·Ù¿

ÙË ‰È¿ÚÎÂÈ· ÂÚÈfi‰Ô˘ ·Ú·ÎÔÏÔ‡ıËÛË˜ Î·È Â›-

ÛË˜ ¤¯Ô˘Ó ˘„ËÏfiÙÂÚË ıÓËÙfiÙËÙ· ÌÂÙ¿ ·fi ÚÔ-

ÁÚ·ÌÌ·ÙÈÛÌ¤ÓË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì‚·ÛË.60

∞fi ÙÔ ‰Â‡ÙÂÚÔ ÌÈÛfi ÙÔ˘ 20Ô˘ ·ÈÒÓ·, Ô˘ Ë

‰ÈfiÚıˆÛË ÙˆÓ ∞∫∞ ¤ÁÈÓÂ ÌÈ· ·fi ÙÈ˜ Î‡ÚÈÂ˜ È·ÙÚÈ-

Î¤˜ Ú¿ÍÂÈ˜ ÙˆÓ ·ÁÁÂÈÔ¯ÂÈÚÔ˘ÚÁÒÓ, ÔÈ ÎÏÈÓÈÎÔ› È·-

ÙÚÔ› Î·Ù·‚¿ÏÏÔ˘Ó ÚÔÛ¿ıÂÈÂ˜ Ó· ·Ó·Ù‡ÍÔ˘Ó ÙÂ-

¯ÓÈÎ¤˜ Î·È ÌÂıfi‰Ô˘˜ ÁÈ· ÙËÓ Úfi‚ÏÂ„Ë ÙË˜ Ú‹ÍË˜

ÙˆÓ ∞∫∞. ŸÏ· Ù· ÎÚÈÙ‹ÚÈ· Ô˘ ¤¯Ô˘Ó ÚÔÙ·ıÂ›

¤ˆ˜ Û‹ÌÂÚ· ‚·Û›˙ÔÓÙ·È ÛÂ ÂÌÂÈÚÈÎ¿ ‰Â‰ÔÌ¤Ó·

Î·È ÂÛÙÈ¿˙ÔÓÙ·È ÏÈÁfiÙÂÚÔ ÛÙÈ˜ ıÂÌÂÏÈÒ‰ÂÈ˜ ·Ú¯¤˜

ÙË˜ º˘ÛÈÎ‹˜. ΔÔ Û˘¯ÓfiÙÂÚÔ ÎÚÈÙ‹ÚÈÔ Ô˘ ¯ÚËÛÈÌÔ-

ÔÈÂ›Ù·È Â›Ó·È Ë Ì¤ÁÈÛÙË ‰È¿ÌÂÙÚÔ˜, ÌÂ fiÚÈÔ Ù· 5,5

cm ÁÈ· Ó· Ô‰ËÁËıÂ› Ô ·ÛıÂÓ‹˜ ÛÂ ÚÔÁÚ·ÌÌ·ÙÈ-

ÛÌ¤ÓÔ ¯ÂÈÚÔ˘ÚÁÂ›Ô. ∞Ó Î·È ÔÈ ÂÚÈÛÛfiÙÂÚÔÈ ¯ÂÈ-

ÚÔ˘ÚÁÔ› ‰ÂÓ ¯ÚËÛÈÌÔÔÈÔ‡Ó ÙÔ ·Ú·¿Óˆ ÎÚÈÙ‹-

ÚÈÔ ˆ˜ ·fiÏ˘ÙË ¤Ó‰ÂÈÍË ¯ÂÈÚÔ˘ÚÁÈÎ‹˜ ·ÓÙÈÌÂÙÒÈ-

ÛË˜ ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ∞∫∞, Ë ·Ú·¿Óˆ Ì¤ıÔ‰Ô˜

ÂÈ‰¤¯ÂÙ·È ‚ÂÏÙÈÒÛÂÈ˜, ·ÊÔ‡ ¤¯ÂÈ Ô‰ËÁ‹ÛÂÈ ÛÂ Ô-

ÛÔÛÙfi Ú‹ÍË˜ 1% ·Ó¿ ¤ÙÔ˜ ÛÂ ·ÛıÂÓÂ›˜ ˘fi ·Ú·-

ÎÔÏÔ‡ıËÛË.61 ÕÏÏÔÈ ·Ú¿ÌÂÙÚÔÈ Ô˘ ¤¯Ô˘Ó ÚÔÙ·-

ıÂ› ¤ˆ˜ Û‹ÌÂÚ· ÁÈ· ÙË Èı·Ó‹ Úfi‚ÏÂ„Ë ÙË˜ Ú‹ÍË˜

ÙˆÓ ∞∫∞ Â›Ó·È Ë ·Î·Ì„›· ÙÔ˘ ÙÔÈ¯ÒÌ·Ùfi˜ ÙÔ˘˜, Ë

·‡ÍËÛË ÙÔ˘ ¿¯Ô˘˜ ÙÔ˘ ÂÓ‰Ô·˘ÏÈÎÔ‡ ıÚfiÌ‚Ô˘, Ô

ÂÊÂÏÎ˘ÛÌfi˜ (tension) ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜ Î·È Ë Ì¤ÁÈ-

ÛÙË ÙÔÈ¯ˆÌ·ÙÈÎ‹ Ù¿ÛË.62 ŸÏÂ˜ ÔÈ ·Ú·¿Óˆ ÚÔ-

ÛÂÁÁ›ÛÂÈ˜ ·fi ÌfiÓÂ˜ ÙÔ˘˜ ¤¯Ô˘Ó ÙÔ˘˜ ÂÚÈÔÚÈÛÌÔ‡˜

ÙÔ˘˜ Î·È ÌÔÚÂ› Ó· Ô‰ËÁ‹ÛÔ˘Ó ÛÂ ÂÓ‰Â¯fiÌÂÓ· Ï¿ıË

ÛÙË Ï‹„Ë ÙË˜ ·fiÊ·ÛË˜ ÁÈ· ÙËÓ ÎÏÈÓÈÎ‹ ·ÓÙÈÌÂÙÒÈ-

ÛË ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ∞∫∞. ÿÛˆ˜ ı· Ú¤ÂÈ Ó· Ï·Ì-

‚¿ÓÂÙ·È ˘fi„Ë Ô Û˘Ó‰˘·ÛÌfi˜ ÙË˜ ÙÔÈ¯ˆÌ·ÙÈÎ‹˜ Ù¿-

ÛË˜ Î·È ÙË˜ ·ÓÙÔ¯‹˜ ÙÔ˘ ÙÔÈ¯ÒÌ·ÙÔ˜, ¤ÙÛÈ ÒÛÙÂ Ó·

·Ó·ÁÓˆÚ›˙ÔÓÙ·È ¤ÁÎ·ÈÚ· ÔÈ· ∞∫∞ Â›Ó·È ÂÚÈÛÛfi-

ÙÂÚÔ «Â˘·ı‹» ÁÈ· ÂÓ‰Â¯fiÌÂÓË Ú‹ÍË. ™ÙÔ ÛËÌÂ›Ô

·˘Ùfi ÌÔÚÂ› Ó· ‚·ÛÈÛÙÂ› Î·È ÙÔ Ì¤ÏÏÔÓ ÙË˜ ÚÔÛ¿-

ıÂÈ·˜ Úfi‚ÏÂ„Ë˜ ÙÔ˘ ÎÈÓ‰‡ÓÔ˘ Ú‹ÍË˜ ÙˆÓ ∞∫∞ ÌÂ

ÙÈ˜ ·Ú¯¤˜ ÙË˜ ∂Ì‚ÈÔÌË¯·ÓÈÎ‹˜. OÈ Vorp Î·È Û˘Ó.

ÂÈÓfiËÛ·Ó ÙÔ «‰Â›ÎÙË Èı·ÓfiÙËÙ·˜ Ú‹ÍË˜» (rupture

potential index), Ô ÔÔ›Ô˜ ÔÚ›˙ÂÙ·È ˆ˜ ÙÔ ËÏ›ÎÔ ÙË˜

ÙÔÈÎ¿ ·ÛÎÔ‡ÌÂÓË˜ Ù¿ÛË˜ ÚÔ˜ ÙËÓ ÙÔÈÎ‹ ·ÓÙÔ¯‹

ÙÔ˘ ·ÔÚÙÈÎÔ‡ ÙÔÈ¯ÒÌ·ÙÔ˜.62 O ‰Â›ÎÙË˜ ·˘Ùfi˜ ÌÔÚÂ›

Ó· Ï¿‚ÂÈ ÙÈÌ¤˜ ·fi 0 ¤ˆ˜ 1 Î·È ı· Â›Ó·È ÌÂÁ·Ï‡ÙÂ-

ÚÔ˜ fiÛÔ ÔÈ ÌË¯·ÓÈÎ¤˜ Ù¿ÛÂÈ˜ Ô˘ ·ÛÎÔ‡ÓÙ·È ÛÙÔ

·ÓÂ‡Ú˘ÛÌ· Â›Ó·È ˘„ËÏ¤˜ ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ÙÔÈÎ‹

ÙÔÈ¯ˆÌ·ÙÈÎ‹ ·ÓÙÔ¯‹. ∞Ó·Ì¤ÓÔÓÙ·È ÏÔÈfiÓ ÎÏÈÓÈÎ¤˜

ÌÂÏ¤ÙÂ˜ Ô˘ ı· Î·ıÔÚ›ÛÔ˘Ó ÙË ¯ÚËÛÈÌfiÙËÙ· ÙÔ˘ ·-

Ú·¿Óˆ ‰Â›ÎÙË ÛÙËÓ Î·ıËÌ¤Ú· ÎÏÈÓÈÎ‹ Ú¿ÍË ÙË˜

·ÓÙÈÌÂÙÒÈÛË˜ ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ∞∫∞.
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SUMMARY
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Until today there is no reliable criterion to pre-

dict the risk of rupture of abdominal aortic

aneurysms (AAAs), which could help in the final

clinical decision. The acceptance of the traditional

diameter criterion has led to unnecessary surgical

procedures with the subsequent high mortality and

morbidity. On the other hand, small aneurysms are

known that sometimes subject to rupture, which

could be avoided in the case of an early surgical

decision. Thus, it becomes necessary to find new

criteria which can reliably predict the actual risk of

rupture of AAAs in the clinical setting. This

prediction will certainly be a useful clinical tool in

the management of patients with AAAs. According

to the biomechanical approach in predicting the risk

of aneurysm rupture and to the fundamental

principles in cardiovascular mechanics, rupture

occurs when the AAA wall stresses exceed the failure

strength of the wall. Therefore, it becomes obvious

that the knowledge of the distribution of stress on a

particular AAA wall would be a good indication of its

susceptibility of rupture. A methodology to non-

invasively determine the in-vivo distribution of stres-

ses on the AAA wall is therefore necessary. The im-

portance of this methodology is great in hypertensive

patients, because high levels of blood pressure incre-

ase wall stress and the subsequent rupture risk of

AAAs.

Bπμ§π√°ƒ∞ºπ∞

1. Katz DJ, Stanley JC, Zelenock GB. Operative mortality

rates for intact and ruptured abdominal aortic aneu-

rysms in Michigan: an eleven-year statewide expe-

rience. J Vasc Surg 1994; 19: 804-815.

2. Johnston KW, Scobie TK. Multicenter prospective study of

nonruptured abdominal aortic aneurysms. I. Population

and operative management. J Vasc Surg 1988; 7: 69-81.

3. Johnston KW. Multicenter prospective study of nonruptu-

red abdominal aortic aneurysm. Part II. Variables

predicting morbidity and mortality. J Vasc Surg 1989;

9: 437-447.

4. Brewster DC, Cronenwett JL, Hallett JW Jr, et al. Gui-

delines for the treatment of abdominal aortic aneu-

rysms. Report of a subcommittee of the Joint Council

of the American Association for Vascular Surgery and

Society for Vascular Surgery. J Vasc Surg 2003; 37:

1106-1117.

5. Cronenwett JL, Sargent SK, Wall MH, et al. Variables that

affect the expansion rate and outcome of small abdo-

minal aortic aneurysms. J Vasc Surg 1990; 11: 260-268.

6. Cronenwett JL, Murphy TF, Zelenock GB, et al. Actuarial

analysis of variables associated with rupture of small ab-

dominal aortic aneurysms. Surgery 1985; 98: 472-483.

7. Flanigan DP, Quinn T, Kraft RO. Selective management

of high risk patients with an abdominal aortic aneu-

rysm. Surg Gynecol Obstet 1980; 150: 171-176.

8. Darling RC, Messina CR, Brewster DC, et al. Autopsy study

of unoperated abdominal aortic aneurysms. The case

for early resection. Circulation 1977; 56: II161-164.

9. Sterpetti AV, Schultz RD, Feldhaus RJ, et al. Factors influ-

encing enlargement rate of small abdominal aortic a-

neurysms. J Surg Res 1987; 43: 211-219.

10. Chang JB, Stein TA, Liu JP, et al. Risk factors associated

with rapid growth of small abdominal aortic aneu-

rysms. Surgery 1997; 121: 117-122.

11. Brown LC, Powell JT. Risk factors for aneurysm rupture

in patients kept under ultrasound surveillance. UK

Small Aneurysm Trial Participants. Ann Surg 1999;

230: 289-296; discussion 296-287.

12. Brady AR, Thompson SG, Fowkes FG, et al. Abdominal

aortic aneurysm expansion: risk factors and time in-

tervals for surveillance. Circulation 2004; 110: 16-21.

13. Van Damme H, Sakalihasan N, Limet R. Factors promo-

ting rupture of abdominal aortic aneurysms. Acta Chir

Belg 2005; 105: 1-11.

14. Nicholls SC, Gardner JB, Meissner MH, et al. Rupture in

small abdominal aortic aneurysms. J Vasc Surg 1998;

28: 884-888.

15. Foster JH, Bolasny BL, Gobbel WG Jr, et al. Comparative

study of elective resection and expectant treatment of

abdomianl aortic aneurysm. Surg Gynecol Obstet

1969; 129: 1-9.

16. Szilagyi DE, Elliott JP, Smith RF. Clinical fate of the pa-

tient with asymptomatic abdominal aortic aneurysm

and unfit for surgical treatment. Arch Surg 1972; 104:

600-606.

17. European Society of Hypertension-European Society of
Cardiology Guidelines Committee. 2003 European So-

ciety of Hypertension-European Society of Cardiology

guidelines for the management of arterial hyperten-

sion. J Hypertens 2003; 21: 1011-1053.

18. Dobrin PB. Pathophysiology and pathogenesis of aortic

aneurysms. Current concepts. Surg Clin North Am

1989; 69: 687-703.

19. °È·ÓÓ·ÎÔ‡Ï·˜ ∞°. ªË¯·ÓÈÎ¤˜ È‰ÈfiÙËÙÂ˜ ÙÔ˘ ·ÔÚÙÈÎÔ‡

ÙÔÈ¯ÒÌ·ÙÔ˜ ÛÂ ·ÓÂ˘Ú˘ÛÌ·ÙÈÎ¤˜ ÂÚÈÔ¯¤˜. ÀÔÏÔÁÈ-

ÛÙÈÎ‹ ·Ó¿Ï˘ÛË. ¢È‰·ÎÙÔÚÈÎ‹ ‰È·ÙÚÈ‚‹. π·ÙÚÈÎ‹ ™¯Ô-

Ï‹. £ÂÛÛ·ÏÔÓ›ÎË: ∞ÚÈÛÙÔÙ¤ÏÂÈÔ ¶·ÓÂÈÛÙ‹ÌÈÔ £ÂÛ-

Û·ÏÔÓ›ÎË˜, 2006.

20. Awolesi MA, Widmann MD, Sessa WC, Sumpio BE. Cy-

clic strain increases endothelial nitric oxide synthase

activity. Surgery 1994; 116: 439-444.

21. Carosi JA, Eskin SG, McIntire LV. Cyclical strain effects

on production of vasoactive materials in cultured en-

dothelial cells. J Cell Physiol 1992; 151: 29-36.

22. Sumpio BE, Banes AJ. Response of porcine aortic

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  15,  2-3 109



110 AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  15,  2-3

smooth muscle cells to cyclic tensional deformation in

culture. J Surg Res 1988; 44: 696-701.

23. Wilson E, Sudhir K, Ives HE. Mechanical strain of rat va-

scular smooth muscle cells is sensed by specific extra-

cellular matrix/integrin interactions. J Clin Invest

1995; 96: 2364-2372.

24. Cheng GC, Briggs WH, Gerson DS, et al. Mechanical

strain tightly controls fibroblast growth factor-2 re-

lease from cultured human vascular smooth muscle

cells. Circ Res 1997; 80: 28-36.

25. Sumpio BE, Banes AJ, Buckley M, Johnson G Jr. Alte-

rations in aortic endothelial cell morphology and cyto-

skeletal protein synthesis during cyclic tensional defor-

mation. J Vasc Surg 1988; 7: 130-138.

26. Fillinger MF, Raghavan ML, Marra SP, et al. In vivo ana-

lysis of mechanical wall stress and abdominal aortic

aneurysm rupture risk. J Vasc Surg 2002; 36: 589-597.

27. Fillinger MF, Marra SP, Raghavan ML, et al. Prediction

of rupture risk in abdominal aortic aneurysm during

observation: wall stress versus diameter. J Vasc Surg

2003; 37: 724-732.

28. Inzoli F, Boschetti F, Zappa M, et al. Biomechanical fa-

ctors in abdominal aortic aneurysm rupture. Eur J

Vasc Surg 1993; 7: 667-674.

29. Elger DF, Blackketter DM, Budwig RS, et al. The in-

fluence of shape on the stresses in model abdominal

aortic aneurysms. J Biomech Eng 1996; 118: 326-332.

30. Vorp DA, Raghavan ML, Muluk SC, et al. Wall strength

and stiffness of aneurysmal and nonaneurysmal abdo-

minal aorta. Ann N Y Acad Sci 1996; 800: 274-276.

31. Vorp DA, Raghavan ML, Webster MW. Mechanical wall

stress in abdominal aortic aneurysm: influence of dia-

meter and asymmetry. J Vasc Surg 1998; 27: 632-639.

32. Raghavan ML, Vorp DA, Federle MP, et al. Wall stress

distribution on three-dimensionally reconstructed

models of human abdominal aortic aneurysm. J Vasc

Surg 2000; 31: 760-769.

33. Hua J, Mower WR. Simple geometric characteristics fail

to reliably predict abdominal aortic aneurysm wall

stresses. J Vasc Surg 2001; 34: 308-315.

34. Giannoglou G, Soulis J, Giannakoulas G, et al. Mechanical

wall stress in abdominal aortic aneurysm: influence of

surface curvature. Heart Surgery Forum 2004; 7: B108.

35. Fillinger MF, Racusin J, Baker RK, et al. Anatomic cha-

racteristics of ruptured abdominal aortic aneurysm on

conventional CT scans: Implications for rupture risk. J

Vasc Surg 2004; 39: 1243-1252.

36. Hatakeyama T, Shigematsu H, Muto T. Risk factors for

rupture of abdominal aortic aneurysm based on three-

dimensional study. J Vasc Surg 2001; 33: 453-461.

37. Sarwar M, Batnitzky S, Schechter MM, et al. Growing

intracranial aneurysms. Radiology 1976; 120: 603-607.

38. Hademenos GJ, Massoud T, Valentino DJ, et al. A nonli-

near mathematical model for the development and ru-

pture of intracranial fusiform aneurysms. Neurol Res

1994; 16: 433-438.

39. Chitanvis SM, Dewey M, Hademenos G, et al. A nonlinear

quasi-static model of intracranial aneurysms. Neurol

Res 1997; 19: 489-496.

40. Kyriacou SK, Humphrey JD. Influence of size, shape and

properties on the mechanics of axisymmetric saccular

aneurysms. J Biomech 1996; 29: 1015-1022.

41. Raghavan ML, Ma B, Harbaugh RE. Quantified aneu-

rysm shape and rupture risk. J Neurosurg 2005; 102:

355-362.

42. Mower WR, Baraff LJ, Sneyd J. Stress distributions in va-

scular aneurysms: factors affecting risk of aneurysm

rupture. J Surg Res 1993; 55: 155-161.

43. Fry DL. Acute vascular endothelial changes associated

with increased blood velocity gradients. Circ Res 1968;

22: 165-197.

44. Tada S, Tarbell JM. Flow through internal elastic lamina

affects shear stress on smooth muscle cells (3D simu-

lations). Am J Physiol Heart Circ Physiol 2002; 282:

H576-584.

45. Laheij RJ, Buth J, Harris PL, et al. Need for secondary

interventions after endovascular repair of abdominal

aortic aneurysms. Intermediate-term follow-up results

of a European collaborative registry (EUROSTAR).

Br J Surg 2000; 87: 1666-1673.

46. Li Z, Kleinstreuer C. Blood flow and structure interacti-

ons in a stented abdominal aortic aneurysm model.

Med Eng Phys 2005; 27: 369-382.

47. Raghavan ML, Kratzberg JA, Golzarian J. Introduction to

biomechanics related to endovascular repair of abdo-

minal aortic aneurysm. Tech Vasc Interv Radiol 2005;

8: 50-55.

48. Flora HS, Talei-Faz B, Ansdell L, et al. Aneurysm wall

stress and tendency to rupture are features of physical

wall properties: an experimental study. J Endovasc

Ther 2002; 9: 665-675.

49. Matsumoto T, Hayashi K. Stress and strain distribution in

hypertensive and normotensive rat aorta considering

residual strain. J Biomech Eng 1996; 118: 62-73.

50. Matsumoto T, Hayashi K. Mechanical and dimensional

adaptation of rat aorta to hypertension. J Biomech

Eng 1994; 116: 278-283.

51. Burnett JC Jr. Coronary endothelial dysfunction in the

hypertensive patient: from myocardial ischemia to

heart failure. J Hum Hypertens 1997; 11: 45-49.

52. Lee RM, Owens GK, Scott-Burden T, et al. Pathophysio-

logy of smooth muscle in hypertension. Can J Physiol

Pharmacol 1995; 73: 574-584.

53. Schiffrin EL, Hayoz D. How to assess vascular remodel-

ling in small and medium-sized muscular arteries in

humans. J Hypertens 1997; 15: 571-584.

54. Homma S, Ishii T, Tsugane S, et al. Different effects of

hypertension and hypercholesterolemia on the natural

history of aortic atherosclerosis by the stage of intimal

lesions. Atherosclerosis 1997; 128: 85-95.

55. Giannakoulas G, Giannoglou G, Soulis J, et al. A compu-

tational model to predict aortic wall stresses in pati-

ents with systolic arterial hypertension. Med Hypothe-

ses 2005; 65: 1191-1195.

56. Brown PM, Pattenden R, Vernooy C, et al. Selective mana-

gement of abdominal aortic aneurysms in a prospective

measurement program. J Vasc Surg 1996; 23: 213-220.

57. Valentine RJ, Decaprio JD, Castillo JM, et al. Watchful



waiting in cases of small abdominal aortic aneurysms-

appropriate for all patients? J Vasc Surg 2000; 32: 441-

448; discussion 448-450.

58. Schermerhorn ML, Birkmeyer JD, Gould DA, et al. Cost-

effectiveness of surgery for small abdominal aortic ane-

urysms on the basis of data from the United Kingdom

small aneurysm trial. J Vasc Surg 2000; 31: 217-226.

59. Conway KP, Byrne J, Townsend M, et al. Prognosis of pa-

tients turned down for conventional abdominal aortic

aneurysm repair in the endovascular and sonographic

era: Szilagyi revisited? J Vasc Surg 2001; 33: 752-757.

60. Katz DJ, Stanley JC, Zelenock GB. Gender differences in

abdominal aortic aneurysm prevalence, treatment,

and outcome. J Vasc Surg 1997; 25: 561-568.

61. Lederle FA, Wilson SE, Johnson GR, et al. Immediate re-

pair compared with surveillance of small abdominal a-

ortic aneurysms. N Engl J Med 2002; 346: 1437-1444.

62. Vorp DA, Vande Geest JP. Biomechanical determinants

of abdominal aortic aneurysm rupture. Arterioscler

Thromb Vasc Biol 2005; 25: 1558-15.

AÚÙËÚÈ·Î‹ Y¤ÚÙ·ÛË,  15,  2-3 111


