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™ÙÔÌ·ÙÈÎÔ‡ BÏÂÓÓÔÁfiÓÔ˘ ™˘Ì‚·ÙÈÎ‹˜ XÂÈÚÔ˘ÚÁÈÎ‹˜ 

Î·È ¢ÈÔ‰ÈÎÔ‡ Laser

BÂÓÂÙ›· ™ˆÙ‹ÚË1, EÌÌ·ÓÔ˘‹Ï AÁ·ËÙfi˜2

¶·ÚfiÙÈ Ô ÚfiÏÔ˜ ÙˆÓ laser ÛÙËÓ Ô‰ÔÓÙÈ·ÙÚÈÎ‹ ‹Ù·Ó ÁÓˆÛÙfi˜, fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ¯Ú‹ÛË ÙÔ˘ ÛÂ Û˘-
ÓÙËÚËÙÈÎÔ‡˜ ıÂÚ·Â˘ÙÈÎÔ‡˜ ̄ ÂÈÚÈÛÌÔ‡˜ ·ı‹ÛÂˆÓ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜, Ë ÛÙÔÌ·ÙÈÎ‹ ̄ ÂÈ-
ÚÔ˘ÚÁÈÎ‹ ÌÂ laser ‚ÚÈÛÎfiÙ·Ó ÛÂ ·Ú¯ÈÎ¿ ÛÙ¿‰È·. T· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ·, Ë ·ÎÚ›‚ÂÈ· Î·È Û·Ê‹ÓÂÈ·
ÙË˜ ·ıÔÏÔÁÔ·Ó·ÙÔÌÈÎ‹˜ ‰È¿ÁÓˆÛË˜ Î·È Ë ¤ÎÙ·ÛË ÙË˜ ıÂÚÌÈÎ‹˜ ‚Ï¿‚Ë˜ ÙÔ˘ laser ·ÔÙÂÏÔ‡Ó  ·-
ÓÙÈÎÚÔ˘fiÌÂÓ· ÛËÌÂ›· ˆ˜ ÚÔ˜ ÙËÓ Â˘ÚÂ›· ¯Ú‹ÛË ÙÔ˘ ¯ÂÈÚÔ˘ÚÁÈÎÔ‡ laser, ÛÙËÓ ÛÙÔÌ·ÙÈÎ‹ ÎÔÈÏfi-
ÙËÙ·.
™KO¶O™: ™ÎÔfi˜ ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ Â›Ó·È Ó· ·ÍÈÔÏÔÁËıÂ› Â¿Ó ÔÈ ÚÔÎ·ÏÔ‡ÌÂÓÂ˜ ·fi ÙÔ ‰ÈÔ‰È-
Îfi laser ıÂÚÌÈÎ¤˜ ‚Ï¿‚Â˜ ÂËÚÂ¿˙Ô˘Ó ÙËÓ ÈÛÙÔ·ıÔÏÔÁÈÎ‹ ‰È¿ÁÓˆÛË Î·È ÙËÓ ÂÍ·›ÚÂÛË ÙˆÓ ÈÓÔÂ-
ÈıËÏÈ·ÎÒÓ ·ÏÏÔÈÒÛÂˆÓ, Â› ˘ÁÈÒÓ ÔÚ›ˆÓ.
Y§IKO KAI ME£O¢O™: TÔ ˘ÏÈÎfi Ì·˜ ·ÊÔÚ¿ 60 ÂÚÈÙÒÛÂÈ˜ Î·ÏÔ‹ıˆÓ ·ÏÏÔÈÒÛÂˆÓ ÙÔ˘ ‚ÏÂÓ-
ÓÔÁfiÓÔ˘ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜. TÚÈ¿ÓÙ· ÂÚÈÙÒÛÂÈ˜ ÂÍ·ÈÚ¤ıËÎ·Ó, ÌÂ ̄ ÂÈÚÔ˘ÚÁÈÎ‹ Ì¤ıÔ‰Ô
Î·È ÙÚÈ¿ÓÙ· ÌÂ laser. MÂ ÙË Ì¤ıÔ‰Ô ·Ó¿Ï˘ÛË˜ ÂÈÎfiÓ·˜ ÌÂÙÚ‹ıËÎÂ ÙÔ ¿¯Ô˜ ÙË˜ ˙ÒÓË˜ ıÂÚÌÈÎ‹˜
Ó¤ÎÚˆÛË˜ ÛÙ· fiÚÈ· ÂÎÙÔÌ‹˜ ÙˆÓ ·ÛıÂÓÒÓ ÛÙÔ˘˜ ÔÔ›Ô˘˜ Ë ÂÍ·›ÚÂÛË ÙË˜ ‚Ï¿‚Ë˜ ¤ÁÈÓÂ ÌÂ ‰ÈÔ‰È-
Îfi laser.
A¶OTE§E™MATA: ™Ù· ÂÚÈÛÙ·ÙÈÎ¿ Ô˘ ÌÂÏÂÙ‹Û·ÌÂ ·Ú·ÙËÚ‹Û·ÌÂ fiÙÈ ÙÔ laser ÚÔÛÊ¤ÚÂÈ Â-
ÎÏÂÎÙÈÎfiÙËÙ· Î·È ·ÎÚ›‚ÂÈ·, Î·Ù¿ ÙËÓ ·ÏÏËÏÂ›‰Ú·ÛË ÙÔ˘ ÌÂ ÙÔ˘˜ ÈÛÙÔ‡˜ Ô˘ ÓÔÛÔ‡Ó. A˘Ùfi ¤-
ÁÎÂÈÙ·È ÛÙÔ ‰È·ÊÔÚÂÙÈÎfi ‚¿ıÔ˜ ‰ÈÂ›Û‰˘ÛË˜ ÙÔ˘ laser, Ú¿ÁÌ· Ô˘ ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ Û‡ÛÙ·ÛË
ÙÔ˘ ÈÛÙÔ‡ ·ÏÏ¿ Î·È ·fi ·Ú·Ì¤ÙÚÔ˘˜ fiˆ˜ Ì‹ÎÔ˜ Î‡Ì·ÙÔ˜, ·ÏÌÔ›, hertz, joules. TÔ ¿¯Ô˜ ÙˆÓ
ÈÛÙÒÓ ÂËÚ¤·ÛÂ ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ· ÙÔ˘ laser. ™Â ÏÂÙÔ‡˜ ‚ÏÂÓÓÔÁfiÓÔ˘˜, ÙÔ laser ·Â‰Â›-
¯ıË È‰È·›ÙÂÚ· ·ÔÙÂÏÂÛÌ·ÙÈÎfi Î·È ÁÚ‹ÁÔÚÔ ÂÚÁ·ÏÂ›Ô. ¶·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ë ÂÔ‡ÏˆÛË ÙˆÓ È-
ÛÙÒÓ Á›ÓÂÙ·È Î·Ù¿ ‰Â‡ÙÂÚÔ ÛÎÔfi  ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ‚·ÎÙËÚÈ·Î‹ ÂÈÌfiÏ˘ÓÛË. ¶·Ú·ÙËÚ‹ıËÎÂ
ÌÂÈˆÌ¤ÓÔ˜ ‚·ıÌfi˜ Û¯ËÌ·ÙÈÛÌÔ‡ Ô˘ÏÒ‰Ô˘˜ ÈÓÒ‰Ô˘˜ Î·È ÂÍ·ÈÚÂÙÈÎ‹ ·ÈÌÔÛÙ·ÙÈÎ‹ ‰Ú¿ÛË. TÔ ¿-
¯Ô˜ ÙË˜ ̇ ÒÓË˜ ÙË˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜, Ê·›ÓÂÙ·È fiÙÈ Â›Ó·È Â˘ı¤ˆ˜ ·Ó¿ÏÔÁÔ ÌÂ ÙÔ Â›‰Ô˜ Î·È ÙÔ Ì¤-
ÁÂıÔ˜ ÙË˜ ‚Ï¿‚Ë˜. MÂÁ¿ÏÔ˘ ‰È·ÌÂÙÚ‹Ì·ÙÔ˜ ÈÓÒÌ·Ù· ¤¯Ô˘Ó ·¯‡ÙÂÚË ıÂÚÌÈÎ‹ Ó¤ÎÚˆÛË ÂÓÒ ÌÈ-
ÎÚ¤˜ ˘ÂÚÏ·Û›Â˜, ÏÂÙfiÙÂÚË. T· Â˘Ú‹Ì·Ù· ·˘Ù¿ Û˘Ó¿‰Ô˘Ó ÌÂ ÙË Û‡ÛÙ·ÛË Î·È ÙÔ Ì¤ÁÂıÔ˜ ÙˆÓ
‚Ï·‚ÒÓ Î·ıÒ˜ Î·È ÌÂ ÙËÓ ÂÓ¤ÚÁÂÈ· (ÈÛ¯‡) ÙÔ˘ laser Ô˘ ÂÊ·ÚÌfi˙ÂÙ·È ·Ó¿ ÂÚ›ÙˆÛË.
™YM¶EPA™MATA: Afi ÙËÓ ‰ÈÎ‹ Ì·˜ ÌÂÏ¤ÙË Î·Ù·‰ÂÈÎÓ‡ÂÙ·È, ÌÂ ÙËÓ Ì¤ıÔ‰Ô ÙË˜ ·Ó¿Ï˘ÛË˜ ÂÈÎfi-
Ó·˜, Ô˘ ÂÊ·ÚÌfiÛÙËÎÂ ÁÈ· ÚÒÙË ÊÔÚ¿, fiÙÈ ÙÔ ¿¯Ô˜ ÙË˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ ¤¯ÂÈ Û·Ê‹ ÈÛÙÔ-
ÏÔÁÈÎ¿ fiÚÈ· Ô˘ ÂÁÁ˘ÒÓÙ·È ÙËÓ ·ÛÊ·Ï‹, Ï‹ÚË Î·È Â› ̆ ÁÈÔ‡˜ ÂÍ·›ÚÂÛË ÙˆÓ ‚Ï·‚ÒÓ, ·ÏÏ¿ ÂÏ¤Á-
¯Ô˘Ó Î·È ÙÔ ‚¿ıÔ˜ ‰ÈÂ›Û‰˘ÛË˜ ÙÔ˘ laser Î·Ù¿ ÙËÓ ·ÔÎÔ‹ ÙˆÓ ÈÛÙÒÓ.
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EI™A°ø°H

¶·ÚfiÙÈ Ô ÚfiÏÔ˜ ÙˆÓ laser ÛÙËÓ Ô‰ÔÓÙÈ·ÙÚÈÎ‹ ‹Ù·Ó ÁÓˆ-
ÛÙfi˜ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ¯Ú‹ÛË ÙÔ˘ ÛÂ Û˘ÓÙËÚËÙÈÎÔ‡˜ ıÂ-
Ú·Â˘ÙÈÎÔ‡˜ ¯ÂÈÚÈÛÌÔ‡˜ ·ı‹ÛÂˆÓ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈ-
ÏfiÙËÙ·˜, Ë ÛÙÔÌ·ÙÈÎ‹ ̄ ÂÈÚÔ˘ÚÁÈÎ‹ ÌÂ laser ‚ÚÈÛÎfiÙ·Ó ÛÂ
·Ú¯ÈÎ¿ ÛÙ¿‰È·1-4.
T· ÙÂÏÂ˘Ù·›· ¯ÚfiÓÈ· ¤¯ÂÈ Û˘ÁÎÂÓÙÚˆıÂ› ÌÂÁ¿ÏÔ˜ ·ÚÈı-
Ìfi˜ ÎÏÈÓÈÎÒÓ, ÂÚÁ·ÛÙËÚÈ·ÎÒÓ Î·È ÂÚÂ˘ÓËÙÈÎÒÓ ‰Â‰ÔÌ¤-
ÓˆÓ fiÛÔÓ ·ÊÔÚ¿ ÙËÓ ÂÊ·ÚÌÔÁ‹ ÙÂ¯ÓÈÎÒÓ laser ‰È·Êfi-
ÚÔ˘ Ì‹ÎÔ˘˜ Î‡Ì·ÙÔ˜, ÛÙËÓ ÂÍ·›ÚÂÛË Î·ÏÔËıÒÓ ·ÏÏÔÈÒ-
ÛÂˆÓ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜5-9. H ¯Ú‹ÛË ÙÔ˘ laser
ÛÙËÓ ¯ÂÈÚÔ˘ÚÁÈÎ‹ ıÂÚ·Â›· ·˘ÙÒÓ ÚÔÛ‰›‰ÂÈ ÏÂÔÓÂ-
ÎÙ‹Ì·Ù· ÙfiÛÔ ÛÙÔ˘˜ ¯ÂÈÚÈÛÙ¤˜ fiÛÔ Î·È ÛÙÔ˘˜ ·ÛıÂÓÂ›˜.
H Ù·¯Â›· Î·È ·ÎÚÈ‚‹˜ ‰ÈÂÎÂÚ·›ˆÛË ÙË˜ ¯ÂÈÚÔ˘ÚÁÈÎ‹˜
ÙÂ¯ÓÈÎ‹˜ ˘fiÛ¯ÂÙ·È ‚ÂÏÙ›ˆÛË ÙË˜ ıÂÚ·Â˘ÙÈÎ‹˜ Â·-
ÓÔÚıˆÙÈÎ‹˜ ·ÔÎ·Ù¿ÛÙ·ÛË˜ Î·È ˘Ô¯ÒÚËÛË ÙˆÓ Û˘-
ÌÙˆÌ¿ÙˆÓ (¿ÏÁÔ˜, Ô›‰ËÌ·, ˘ÂÚ·ÈÌ›·) ÙË˜ ÌÂÙÂÁ¯ÂÈÚË-
ÙÈÎ‹˜ ÔÚÂ›·˜10,11.
OÈ ÈÔ Û˘¯Ó¤˜ ‚Ï¿‚Â˜ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜ (Î·-
ÏÔ‹ıË ÔÁÎ›‰È·, ¯ÚfiÓÈÂ˜ ıËÏÒ‰ÂÈ˜ ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ÂÂ-
ÍÂÚÁ·Û›Â˜, Î‡ÛÙÂÈ˜ Î.Ù.Ï.) ÚÔ¤Ú¯ÔÓÙ·È ·fi ÙÔ Î·Ï˘ÙÈ-
Îfi ÔÏ‡ÛÙÈ‚Ô Ï·ÎÒ‰Â˜ ÂÈı‹ÏÈÔ Î·È ÙÔÓ ˘ÔÎÂ›ÌÂÓÔ ˘-
ÔÂÈıËÏÈ·Îfi Û˘Ó‰ÂÙÈÎfi ÈÛÙfi ÙÔ˘ ÛÙfiÌ·ÙÔ˜ Î·È ÔÌÔÈ¿-
˙Ô˘Ó ÌÂ ·Ó¿ÏÔÁÂ˜ ·ÏÏÔÈÒÛÂÈ˜ ¿ÏÏˆÓ ı¤ÛÂˆÓ ÙÔ˘ ÛÒÌ·-
ÙÔ˜ ¯ˆÚ›˜ Ó· ·ÚÔ˘ÛÈ¿˙Ô˘Ó È‰È·›ÙÂÚ· ‰È·ÁÓˆÛÙÈÎ¿ ÚÔ-
‚Ï‹Ì·Ù·.
OÈ ˘ÂÚÏ·ÛÙÈÎ¤˜ ÈÓÔÂÈıËÏÈ·Î¤˜ ·ÏÏÔÈÒÛÂÈ˜ Â›Ó·È ÔÈ
ÈÔ Û˘¯Ó¤˜ ÔÁÎÔÂÈ‰Â›˜ ÂÂÍÂÚÁ·Û›Â˜ Î·È Û¯ÂÙ›˙ÔÓÙ·È
Î·Ù¿ Î¿ÔÈÔ ÙÚfiÔ ÌÂ ¯ÚfiÓÈÔ˘˜ ÙÚ·˘Ì·ÙÈÛÌÔ‡˜ (‰‹Á-
Ì· ·ÚÂÈÒÓ, ¯ÂÈÏ¤ˆÓ Î·È ÁÏÒÛÛ·˜) Î·È Î·Ï‡ÙÔÓÙ·È ·-
fi ÔÌ·Ïfi, ÏÂ›Ô Î·È ÚÔ‰·Ïfi ‚ÏÂÓÓÔÁfiÓÔ ¯ˆÚ›˜ ÂÍ¤ÏÎˆ-
ÛË Î·È Â›Ó·È ·ÓÒ‰˘ÓÂ˜ Ì¿˙Â˜ ÈÓÒ‰Ô˘˜ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡
Ô˘ ‰ÂÓ ÌÂÙ·‚¿ÏÏÔÓÙ·È ÁÈ· ̄ ÚfiÓÈ·12. H ÈÛÙÔÏÔÁÈÎ‹ ÂÈÎfi-
Ó· ÙˆÓ Î·ÏÔËıÒÓ ÈÓÔÂÈıËÏÈ·ÎÒÓ ·ÏÏÔÈÒÛÂˆÓ ·ÔÙÂ-
ÏÂ›Ù·È ·fi ˘ÂÚÏ·ÛÙÈÎfi Î·È ·Î·ÓıˆÙÈÎfi ÂÈı‹ÏÈÔ ˘Ô
ÌÔÚÊ‹ „Â˘‰ÔÂÈıËÏÈˆÌ·ÙÒ‰Ô˘˜ ˘ÂÚÏ·Û›·˜. T· ÈÓÔ-
‚Ï·ÛÙÈÎ¿ Î˘ÙÙ·ÚÈÎ¿ ÛÙÔÈ¯Â›· Â›Ó·È ÒÚÈÌ· Î·È ·Ó·Ù‡Û-
ÛÔÓÙ·È ‰È·¯‡Ùˆ˜ Û’ ¤Ó· ÈÓÒ‰Â˜ ˘fiÛÙÚˆÌ·. XÚfiÓÈÂ˜ ˘-
ÔÂÈıËÏÈ·Î¤˜ ÂÚÈ·ÁÁÂÈ·Î¤˜ ÌÔÓÔ˘ÚËÓÈÎ¤˜ ÊÏÂÁÌÔ-
ÓÒ‰ÂÈ˜ ‰ÈËı‹ÛÂÈ˜ ·Ó·ÁÓˆÚ›˙ÔÓÙ·È Û˘Ó‹ıˆ˜  ÌÂ ·ÚÔ˘-
Û›· Î·È Ì˘Î‹ÙˆÓ Candida albicans È‰›ˆ˜ fiÙ·Ó Û˘Ó˘¿Ú-
¯Ô˘Ó ÚÔÛıÂÙÈÎ¤˜ Î·Ù·ÛÎÂ˘¤˜ ‹ ÏÂ˘ÎÔÏ·Î›·. TÔ ‰ÈÔ-
‰ÈÎfi laser ¤¯ÂÈ ÔÏÏ·ÏÒ˜ ·Ó·ÊÂÚıÂ› fiÙÈ Û˘ÓÂÈÛÊ¤ÚÂÈ
ÛËÌ·ÓÙÈÎ¿ ÛÙË ıÂÚ·Â›· Î·ÏÔ‹ıˆÓ ·ÁÁÂÈ·ÎÒÓ Î·È ÚÔ-
Î·ÚÎÈÓˆÌ·Ùˆ‰ÒÓ ‚Ï·‚ÒÓ ÙÔ˘ ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfi-
ÓÔ˘13-16. 
H ·ÎÚ›‚ÂÈ· Î·È Û·Ê‹ÓÂÈ· ÙË˜ ·ıÔÏÔÁÔ·Ó·ÙÔÌÈÎ‹˜
‰È¿ÁÓˆÛË˜ Î·È Ë ¤ÎÙ·ÛË ÙË˜ ıÂÚÌÈÎ‹˜ ‚Ï¿‚Ë˜ ÙÔ˘
laser ·ÔÙÂÏÔ‡Ó  ·ÓÙÈÎÚÔ˘fiÌÂÓ· ÛËÌÂ›· ˆ˜ ÚÔ˜ ÙËÓ
Â˘ÚÂ›· ¯Ú‹ÛË ÙÔ˘ ¯ÂÈÚÔ˘ÚÁÈÎÔ‡ laser. ¶·Ú¿ Ù·‡Ù·
ÚÔÛÂÎÙÈÎÔ› ÂÂÌ‚·ÙÈÎÔ› ̄ ÂÈÚÈÛÌÔ› ·Ó·Ì¤ÓÂÙ·È Ó· ÌÂÈ-
ÒÛÔ˘Ó ÛËÌ·ÓÙÈÎ¿ ÙÈ˜ ıÂÚÌÈÎ¤˜ ‚Ï¿‚Â˜ ÙÔ˘ laser Î·È
Ó· ‚ÂÏÙÈÒÛÔ˘Ó ÙËÓ ‰È·‰ÈÎ·Û›· ÙË˜ ÈÛÙÈÎ‹˜ ÂÔ‡Ïˆ-
ÛË˜17-19.
™ÎÔfi˜ ÙË˜ ÌÂÏ¤ÙË˜ ·˘Ù‹˜ Â›Ó·È Ó· ·ÍÈÔÏÔÁËıÂ› Â¿Ó ÔÈ
ÚÔÎ·ÏÔ‡ÌÂÓÂ˜ ·fi ÙÔ ‰ÈÔ‰ÈÎfi laser ıÂÚÌÈÎ¤˜ ‚Ï¿‚Â˜ Â-
ËÚÂ¿˙Ô˘Ó ÙËÓ ÈÛÙÔ·ıÔÏÔÁÈÎ‹ ‰È¿ÁÓˆÛË Î·È ÙËÓ ÂÍ·›-
ÚÂÛË ÙˆÓ ÈÓÔÂÈıËÏÈ·ÎÒÓ ·ÏÏÔÈÒÛÂˆÓ, ÂÈ ˘ÁÈÒÓ ÔÚ›ˆÓ.
EÈÏ¤ÔÓ ÂÈ¯ÂÈÚÂ›Ù·È Û‡ÁÎÚÈÛË ÙË˜ ÈÛÙÔÏÔÁÈÎ‹˜ ÂÌÊ¿ÓÈ-
ÛË˜ ÙˆÓ Î·ÏÔËıÒÓ ÈÓÔÂÈıËÏÈ·ÎÒÓ ‚Ï·‚ÒÓ ÙÔ˘ ÛÙÔÌ·ÙÈ-
ÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘ ÌÂÙ¿ ÙËÓ ÂÍ·›ÚÂÛË ÌÂ laser Î·È ¯ÂÈ-

ÚÔ˘ÚÁÈÎ¿.

Y§IKO KAI ME£O¢O™ 

TÔ ˘ÏÈÎfi Ì·˜ ·ÊÔÚ¿ ÂÍ‹ÓÙ· ÂÚÈÙÒÛÂÈ˜ Î·ÏÔËıÒÓ ·Ï-
ÏÔÈÒÛÂˆÓ ÙÔ˘ ‚ÏÂÓÓÔÁfiÓÔ˘ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ·˜.
TÚÈ¿ÓÙ· ÂÚÈÙÒÛÂÈ˜ ÂÍ·ÈÚ¤ıËÎ·Ó, ÌÂ ¯ÂÈÚÔ˘ÚÁÈÎ‹ Ì¤-
ıÔ‰Ô Î·È ÙÚÈ¿ÓÙ· ÌÂ laser. T· 41 ÂÚÈÛÙ·ÙÈÎ¿ ÚÔ¤Ú¯Ô-
ÓÙ·È ·fi Á˘Ó·›ÎÂ˜, ËÏÈÎ›·˜ 14 ¤ˆ˜ 82 ÂÙÒÓ Î·È 19 ¿Ó-
‰ÚÂ˜, ËÏÈÎ›·˜ 10 ¤ˆ˜ 63 ÂÙÒÓ.
K·Ù¿ ÛÂÈÚ¿ Û˘¯ÓfiÙËÙ·˜, Â›¯·ÌÂ, ·ÓÙÈ‰Ú·ÛÙÈÎ¿ ÈÓÒÌ·Ù·
(29 ÂÚÈÙÒÛÂÈ˜), ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ıËÏÒ‰ÂÈ˜ ˘ÂÚÏ·-
Û›Â˜ (9), ıËÏÒÌ·Ù· (6), ÂÔ˘Ï›‰Â˜ (3), ÏÂ˘ÎÔÏ·Î›Â˜ (3),
‚ÏÂÓÓÔÎ‡ÛÙÂÈ˜ (3), ˘ÔÁfiÓ· ÎÔÎÎÈÒÌ·Ù· (2), ·ÁÁÂÈÔÎÂ-
Ú·ÙÒÌ·Ù· (2), ÂÈ‰ÂÚÌÈ‰ÈÎ¤˜ Î‡ÛÙÂÈ˜ (2) Î·È  ÈÓÔÂÈıË-
ÏÈ·Îfi˜ ÔÏ‡Ô‰·˜ (1).
TÔ Ì¤ÁÂıÔ˜ ÙˆÓ ·ÏÏÔÈÒÛÂˆÓ ÂÎÙÂ›ÓÂÙ·È ·fi 3 ¯ÈÏ. ¤ˆ˜
15 ¯ÈÏ. OÈ Û˘ÓËı¤ÛÙÂÚÂ˜ ı¤ÛÂÈ˜ ÂÓÙfiÈÛË˜ ÙˆÓ ·ÏÏÔÈÒ-
ÛÂˆÓ ‹Ù·Ó Ù· Ô‡Ï·, Ë ÁÏÒÛÛ·, Ô ‚ÏÂÓÓÔÁfiÓÔ˜ ÙˆÓ ¯ÂÈ-
Ï¤ˆÓ, ÙˆÓ ·ÚÂÈÒÓ, Ô ¯·ÏÈÓfi˜ ÙË˜ ÁÏÒÛÛ·˜ Î·È Ë ÛÎÏË-
Ú‹ ˘ÂÚÒ·.
To laser Ô˘ ¯ÚËÛÈÌÔÔÈ‹Û·ÌÂ ‹Ù·Ó ‰ÈÔ‰ÈÎÔ‡ Ù‡Ô˘ ÌÂ
Ì‹ÎÔ˜ Î‡Ì·ÙÔ˜ 980 nm, ‚¿ıÔ˜ ‰ÈÂ›Û‰˘ÛË˜ 3-5 ̄ ÈÏ, Î·È Â-
Ó¤ÚÁÂÈ· 2-3 watt. XÚËÛÈÌÔÔÈ‹ıËÎÂ ·ÏÌÈÎfi Î‡Ì· ÚÔ˜
·ÔÊ˘Á‹ ıÂÚÌÈÎ‹˜ ‚Ï¿‚Ë˜
™˘ÁÎÂÎÚÈÌ¤Ó· ÌÂ ÙËÓ Ì¤ıÔ‰Ô ÙÔ˘ ‰ÈÔ‰ÈÎÔ‡ Laser ÂÍ·ÈÚ¤-

ıËÎ·Ó 15 ·ÓÙÈ‰Ú·ÛÙÈÎ¿ ÈÓÒÌ·Ù·, 5 ıËÏÒ‰ÂÈ˜ ÊÏÂÁÌÔÓÒ-
‰ÂÈ˜ ˘ÂÚÏ·Û›Â˜, 3 ıËÏÒÌ·Ù·, 2 ÏÂ˘ÎÔÏ·Î›Â˜, 2 ‚ÏÂÓ-
ÓÔÎ‡ÛÙÂÈ˜, 2 ÂÔ˘Ï›‰Â˜ Î·È 1 ·ÁÁÂÈÔÎÂÚ¿ÙˆÌ· (ÂÈÎ. 1).
MÂ ÙË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Ì¤ıÔ‰Ô ·Ê·ÈÚ¤ıËÎ·Ó 14 ·ÓÙÈ‰Ú·ÛÙÈ-
Î¿ ÈÓÒÌ·Ù·, 4 ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ıËÏÒ‰ÂÈ˜ ÂÂÍÂÚÁ·Û›Â˜, 3
ıËÏÒÌ·Ù·, 2 ˘ÔÁfiÓ· ÎÔÎÎÈÒÌ·Ù·, 2 ÂÈ‰ÂÚÌÈ‰ÈÎ¤˜ Î‡-
ÛÙÂÈ˜, 1 ÂÔ˘Ï›‰·, 1 ÏÂ˘ÎÔÏ·Î›·, 1 ‚ÏÂÓÓÔÎ‡ÛÙË, 1 ·Á-
ÁÂÈÔÎÂÚ¿ÙˆÌ· Î·È 1 ÈÓÔÂÈıËÏÈ·Îfi ÔÏ‡Ô‰·. OÈ ·ÛıÂ-
ÓÂ›˜ Â·ÓÂÍÂÙ¿ÛÙËÎ·Ó 3 Ì¤ÚÂ˜, 1 Â‚‰ÔÌ¿‰· Î·È 3 Â‚‰Ô-
Ì¿‰Â˜ ÌÂÙ¿ ÙËÓ Â¤Ì‚·ÛË. 
™Ù· ÂÚÈÛÛfiÙÂÚ· ÂÚÈÛÙ·ÙÈÎ¿ ‰ÂÓ ¤ÁÈÓÂ ·Ó·ÈÛıËÛ›· ÌÂ
¤Á¯˘ÛË, ·ÏÏ¿ ÌfiÓÔ ÙÔÈÎ‹ ·Ó·ÈÛıËÛ›· ÌÂ ÂÌfiÙÈÛË ‚‡-
ÛÌ·ÙÔ˜ ‚¿Ì‚·ÎÔ˜ ÌÂ ÏÈ‰ÔÎ·˝ÓË.
MÂÙ¿ ÙËÓ ÂÍ·›ÚÂÛË Ù· ÈÛÙÔÙÂÌ¿¯È· ÌÔÓÈÌÔÔÈÔ‡ÓÙ·Ó ÛÂ
‰È¿Ï˘Ì· Ô˘‰¤ÙÂÚË˜ ÊÔÚÌfiÏË˜ 10% ÁÈ· ‰‡Ô 24ˆÚ·. ™ÙË
Û˘Ó¤¯ÂÈ· ÂÁÎÏÂ›ÔÓÙ·Ó ÛÂ Î‡‚Ô˘˜ ·Ú·Ê›ÓË˜, Ï·Ì‚¿ÓÔ-
ÓÙ·Ó ÈÛÙÔÏÔÁÈÎ¤˜ ÙÔÌ¤˜ ¿¯Ô˘˜ 3 Ì. ÌÂ ÂÈ‰ÈÎfi ÌÈÎÚÔÙfiÌÔ
Î·È ¯ÚˆÌ·Ù›˙ÔÓÙ·Ó ÌÂ ÙËÓ Ì¤ıÔ‰Ô ÙË˜ HˆÛ›ÓË˜-AÈÌ·ÙÔ-
Í˘Ï›ÓË˜ (H.E.) H ÌÈÎÚÔÛÎfiËÛË ¤ÁÈÓÂ ÌÂ ÊˆÙÔÓÈÎfi ÌÈ-
ÎÚÔÛÎfiÈÔ. MÂ ÙË Ì¤ıÔ‰Ô ·Ó¿Ï˘ÛË˜ ÂÈÎfiÓ·˜ ÌÂÙÚ‹ıËÎÂ
ÙÔ ¿¯Ô˜ ÙË˜ ˙ÒÓË˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ ÛÙ· fiÚÈ· ÂÎÙÔ-
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EÈÎfiÓ·1: EÍ·›ÚÂÛË ·ÓÙÈ‰Ú·ÛÙÈÎo‡ ÈÓÒÌ·ÙÔ˜ ¯Â›ÏÔ˘˜ ÌÂ laser
Î·È ÛÙ¿‰È· ÂÔ‡ÏˆÛË˜



Ì‹˜ ÙˆÓ ·ÛıÂÓÒÓ ÛÙÔ˘˜ ÔÔ›Ô˘˜ Ë ÂÍ·›ÚÂÛË ÙË˜ ‚Ï¿‚Ë˜
¤ÁÈÓÂ ÌÂ ‰ÈÔ‰ÈÎfi laser.
MÂÙÚ‹ıËÎÂ Â›ÛË˜ ÙÔ ¿¯Ô˜ ˘ÁÈÔ‡˜ ÈÛÙÔ‡ Ô˘ ÂÍ·ÈÚ¤-
ıËÎÂ ÌÂ ¯ÂÈÚÔ˘ÚÁÈÎfi ÙÚfiÔ.

A¶OTE§E™MATA
MÈÎÚÔÛÎÔÈÎ¿ fiÏÂ˜ ÔÈ ‚Ï¿‚Â˜ ‹Ù·Ó Î·ÏÔ‹ıÂÈ˜ Î·È ÂÍ·È-
Ú¤ıËÎ·Ó Â› ˘ÁÈÒÓ ÔÚ›ˆÓ Î·È ÌÂ ÙÈ˜ ‰‡Ô ÌÂıfi‰Ô˘˜ (¯ÂÈ-
ÚÔ˘ÚÁÈÎ‹ Î·È laser).
™ÙÔ˘˜ ÈÛÙÔ‡˜ Ô˘ ÂÍ·ÈÚ¤ıËÎ·Ó ̄ ÂÈÚÔ˘ÚÁÈÎ¿, ÙÔ ¿¯Ô˜ ̆ -

ÁÈÔ‡˜ ÈÛÙÔ‡ Ô˘ ÂÍ·ÈÚ¤ıËÎÂ ÂÚÈÊÂÚÈÎ¿ ÙË˜ ‚Ï¿‚Ë˜ ‹Ù·Ó
1 mm, ÛÙÈ˜ ÂÚÈÛÛfiÙÂÚÂ˜ ÂÚÈÙÒÛÂÈ˜. øÛÙfiÛÔ Î·Ù¿ ÙËÓ
ÂÍ·›ÚÂÛË ÈÛÙÒÓ ÌÂ laser, Ë ˙ÒÓË ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ ˘-
ÔÎÂ›ÌÂÓˆÓ Î·È ·Ú·ÎÂ›ÌÂÓˆÓ ÈÛÙÒÓ ÚÔÛÊ¤ÚÂÈ ¤Ó· ‰È·-
ÎÚÈÙfi Î·È ·ÛÊ·Ï¤˜ fiÚÈÔ ÂÎÙÔÌ‹˜, Â› ˘ÁÈÔ‡˜ (ÂÈÎ. 2). 
TÔ ¿¯Ô˜ ÙË˜ ̇ ÒÓË˜ ÙË˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ Ô˘ ÌÂÙÚ‹-
ıËÎÂ ÌÂ ÙËÓ Ì¤ıÔ‰Ô ÙË˜ ·Ó¿Ï˘ÛË˜ ÂÈÎfiÓ·˜ ÛÙÔ ˘ÏÈÎfi
Ì·˜ Î˘Ì¿ÓıËÎÂ ·fi 101 ¤ˆ˜ 192 Ìm Î·È ·fi ÙÔÓ ¶›Ó·Î·
1, Ê·›ÓÂÙ·È fiÙÈ Â›Ó·È Â˘ı¤ˆ˜ ·Ó¿ÏÔÁÔ ÌÂ ÙÔ Â›‰Ô˜ Î·È ÙÔ
Ì¤ÁÂıÔ˜ ÙË˜ ‚Ï¿‚Ë˜. MÂÁ¿ÏÔ˘ ‰È·ÌÂÙÚ‹Ì·ÙÔ˜ ÈÓÒÌ·Ù·
¤¯Ô˘Ó ·¯‡ÙÂÚË ıÂÚÌÈÎ‹ Ó¤ÎÚˆÛË ÂÓÒ ÌÈÎÚ¤˜ ‚ÏÂÓÓÔ-
Î‹ÏÂ˜ ÏÂ˘ÎÔÏ·Î›Â˜ Î·È ıËÏÒ‰ÂÈ˜ ÊÏÂÁÌÔÓÒ‰ÂÈ˜ ˘ÂÚ-
Ï·Û›Â˜ ÏÂÙfiÙÂÚË.T· ·Ú·¿Óˆ Â˘Ú‹Ì·Ù· ˘Ô‰ÂÈÎÓ‡-
Ô˘Ó fiÙÈ ÙÔ ‚¿ıÔ˜ ‰ÈÂ›Û‰˘ÛË˜ ÙÔ˘ laser, Î·Ù¿ ÙËÓ ·ÔÎÔ-
‹  ÙÔ˘ ÈÛÙÔ‡, ÌÔÚÂ› Ó· ÂÏÂÁ¯ÙÂ›, Â¿Ó Ô ¯ÂÈÚÈÛÙ‹˜ Ï¿‚ÂÈ
˘ fi„ÈÓ ÙÔ˘ ÙÔÓ Ù‡Ô Î·È ÙÔ Ì¤ÁÂıÔ˜ ÙÔ˘ ÈÛÙÔ‡ Ô˘ ·-
Ê·ÈÚÂ›, ·ÏÏ¿ Î·È Ú˘ıÌ›ÛÂÈ ÛˆÛÙ¿ ÙÈ˜ ·Ú·Ì¤ÙÚÔ˘˜ ÙÔ˘
laser Ô˘ ¯ÚËÛÈÌÔÔÈÂ›.
AÍ›˙ÂÈ Ó· ÛËÌÂÈˆıÂ› fiÙÈ ÛÂ fiÏ· Ù· ÂÚÈÛÙ·ÙÈÎ¿ Ë ·ÈÌÔ-
ÛÙ·ÙÈÎ‹ ÙÔ˘ È‰ÈfiÙËÙ· ‹Ù·Ó ÂÌÊ·Ó‹˜, ‰›ÓÔÓÙ·˜ ¤Ó· ÔÚ·Ùfi
¯ÂÈÚÔ˘ÚÁÈÎfi Â‰›Ô. º·›ÓÂÙ·È ˆ˜ Ë ˙ÒÓË ıÂÚÌÈÎ‹˜ Ó¤-
ÎÚˆÛË˜ Ô˘ ÚÔÎ·ÏÂ› ÙÔ laser ‰Ú· Û·Ó ·ÈÌÔÛÙ·ÙÈÎfi˜
ÊÚ·ÁÌfi˜. T¤ÏÔ˜ ·Ú·ÙËÚ‹ıËÎÂ ÌÂÈˆÌ¤ÓÔ˜ ‚·ıÌfi˜ Û¯Ë-

Ì·ÙÈÛÌÔ‡ Ô˘ÏÒ‰Ô˘˜ ÈÓÒ‰Ô˘˜ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡  Î·È Ú›-
ÎÓˆÛË˜ ÙÔ˘ ÙÚ·‡Ì·ÙÔ˜ Ô˘ ÂÈÙ¿¯˘ÓÂ ÙËÓ ·Ó¿ÚÚˆÛË.

™YZHTH™H

™Ù· ÂÚÈÛÙ·ÙÈÎ¿ Ô˘ ÌÂÏÂÙ‹Û·ÌÂ ·Ú·ÙËÚ‹Û·ÌÂ fiÙÈ Ù·
laser ÚÔÛÊ¤ÚÔ˘Ó ÂÎÏÂÎÙÈÎfiÙËÙ· Î·È ·ÎÚ›‚ÂÈ· Î·Ù¿ ÙËÓ
·ÏÏËÏÂ›‰Ú·ÛË ÙÔ˘˜ ÌÂ ÙÔ˘˜ ÈÛÙÔ‡˜ Ô˘ ÓÔÛÔ‡Ó. 
A˘Ùfi ¤ÁÎÂÈÙ·È ÛÙÔ ‰È·ÊÔÚÂÙÈÎfi ‚¿ıÔ˜ ‰ÈÂ›Û‰˘ÛË˜ ÙÔ˘
laser, Ú¿ÁÌ· Ô˘ ÂÍ·ÚÙ¿Ù·È ·fi ÙËÓ Û‡ÛÙ·ÛË ÙÔ˘ È-
ÛÙÔ‡ ·ÏÏ¿ Î·È ·fi ·Ú·Ì¤ÙÚÔ˘˜ fiˆ˜ Ì‹ÎÔ˜ Î‡Ì·ÙÔ˜,
·ÏÌÔ›, hertz, joules fiÔ˘ ÌÔÚÔ‡Û·ÌÂ Ó· Ú˘ıÌ›ÛÔ˘ÌÂ.
¶ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó· Ù· ‰È·ÊÔÚÂÙÈÎ¿ Â›‰Ë ÈÛÙÒÓ ·ÔÚÚÔ-
ÊÔ‡Û·Ó ‰È·ÊÔÚÂÙÈÎ‹ ÂÓ¤ÚÁÂÈ· ÙÔ˘ laser ÌÂÙ·Í‡ ÙÔ˘˜. 
OÈ ÈÛÙÔ› ÛÂ ÁÂÓÈÎ¤˜ ÁÚ·ÌÌ¤˜ ‰È·ı¤ÙÔ˘Ó ÌÂÏ·Ó›ÓË Î·È ·È-
ÌÔÛÊ·ÈÚ›ÓË fiÔ˘ ÏfiÁˆ ÙË˜ ¯ÚˆÌfiÊÈÏË˜ È‰ÈfiÙËÙ¿˜ ÙÔ˘
‰ÈÔ‰ÈÎÔ‡ laser, ·ÔÚÚÔÊÔ‡Û·Ó Î·Ï‡ÙÂÚ· ÙËÓ ÂÓ¤ÚÁÂÈ·
ÙÔ˘ laser. EÈÏ¤ÔÓ Ô ÛÎÔ˘Úfi¯ÚˆÌÔ˜ ÛÙÔÌ·ÙÈÎfi˜ ‚ÏÂÓ-
ÓÔÁfiÓÔ˜ ÌÔÚÂ› Ó· ·ÔÚÚÔÊ‹ÛÂÈ ÙËÓ ÂÓ¤ÚÁÂÈ· ÙÔ˘ laser
Ù·¯‡Ù·Ù· Î·È ¤ÙÛÈ Ó· ÚÔÛ‰ÒÛÂÈ ÛÙÔÓ ¯ÂÈÚÈÛÙ‹ ÌÈ· ÁÚ‹-
ÁÔÚË Î·È ·ÎÚÈ‚‹ ÙÔÌ‹11-13.
E›ÛË˜, Ë ·ÔÎÔ‹ ÈÛÙÒÓ Ô˘ ‹Ù·Ó ÔÈ‰ËÌ·ÙÒ‰ÂÈ˜ Î·È ˘-
ÂÚ·ÈÌÈÎÔ›, ‹Ù·Ó Û·ÊÒ˜ ÈÔ ÁÚ‹ÁÔÚË ÛÂ Û¯¤ÛË ÌÂ È-
ÛÙÔ‡˜ Û¯ÂÙÈÎ¿ ˘ÁÈÂ›˜. A˘Ùfi ÔÊÂÈÏfiÙ·Ó ÛÙËÓ ÌÂÁ¿ÏË Â-
ÚÈÂÎÙÈÎfiÙËÙ· ÙˆÓ ÚÒÙˆÓ ÛÂ ·ÈÌÔÊfiÚ· ·ÁÁÂ›· Î·È ÓÂÚfi,
Ú¿ÁÌ· Ô˘ ‰ÈÂ˘ÎfiÏ˘ÓÂ ÙËÓ ·ÔÚÚfiÊËÛË ÙË˜ ÂÓ¤ÚÁÂÈ-
·˜ ÙÔ˘ laser11-13.
TÔ ¿¯Ô˜ ÙˆÓ ÈÛÙÒÓ ÂËÚ¤·ÛÂ ÙËÓ ·ÔÙÂÏÂÛÌ·ÙÈÎfiÙËÙ·
ÙÔ˘ laser. ™Â ÏÂÙÔ‡˜ ‚ÏÂÓÓÔÁfiÓÔ˘˜, ÌÂ ÌÈÎÚ‹ ÔÛfiÙËÙ·
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EÈÎfiÓ· 2:
IÛÙÔÏÔÁÈÎ¤˜
ÂÈÎfiÓÂ˜ ·ÓÙÈ-
‰Ú·ÛÙÈÎÔ‡ È-
ÓÒÌ·ÙÔ˜ (¿-
Óˆ) Î·È ‚ÏÂÓ-
ÓÔÎ‹ÏË˜ (Î¿-
Ùˆ). EÈÛË-
Ì·›ÓÔÓÙ·È ÔÈ
˙ÒÓÂ˜ ıÂÚÌÈ-
Î‹˜ Ó¤ÎÚˆ-
ÛË˜ (‚¤ÏË)

¶INAKA™ 1. ¶¿¯Ô˜ ˙ÒÓË˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ ÔÚ›ˆÓ ÂÎÙÔÌ‹˜
ÂÈÌ¤ÚÔ˘˜ ‚Ï·‚ÒÓ ÌÂ laser Ô˘ ÌÂÙÚ‹ıËÎÂ ÌÂ ÙË Ì¤ıÔ‰Ô ÙË˜ ·-
Ó¿Ï˘ÛË˜ ÂÈÎfiÓ·˜

BÏ¿‚Ë ¢È¿ÌÂÙÚÔ˜ ¶¿¯Ô˜ ˙ÒÓË˜ 
‚Ï¿‚Ë˜ ıÂÚÌÈÎ‹˜ 

Ó¤ÎÚˆÛË˜
1. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· Î¿Ùˆ ¯Â›ÏÔ˘˜ 3¯ÈÏ. 121,15Ìm
2.AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ·ÚÂÈ¿˜ 4¯ÈÏ. 139,62Ìm
3. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ÛÎÏËÚ‹˜ ˘ÂÚÒ·˜ 14¯ÈÏ. 190,39 Ìm
4. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ·ÚÂÈ¿˜ 6¯ÈÏ. 142,13Ìm
5.AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· Î¿Ùˆ ¯Â›ÏÔ˘˜ 5¯ÈÏ. 144,48Ìm
6. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· Î¿Ùˆ ¯Â›ÏÔ˘˜ 3,5¯ÈÏ. 121,54Ìm
7. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ÁÏÒÛÛ·˜ 6,5¯ÈÏ. 152,25Ìm
8. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ¯·ÏÈÓÔ‡ 3,5¯ÈÏ. 126,65Ìm
9. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ÁÏÒÛÛ·˜ 8¯ÈÏ. 169,22Ìm

10. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· Î¿Ùˆ ¯Â›ÏÔ˘˜ 4¯ÈÏ. 127Ìm
11. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ÁÏÒÛÛ·˜ 12¯ÈÏ. 190,44Ìm
12. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ·ÚÂÈ¿˜ 6,5¯ÈÏ. 142,35Ìm
13. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ·ÚÂÈ¿˜ 7¯ÈÏ. 149,24Ìm
14. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ÁÏÒÛÛ·˜ 5¯ÈÏ. 139,45Ìm
15. AÓÙÈ‰Ú·ÛÙÈÎfi ›ÓˆÌ· ·ÚÂÈ¿˜ 15¯ÈÏ. 192Ìm
16. £ËÏÒ‰Ë˜ ÊÏÂÁÌÔÓÒ‰Ë˜ ˘ÂÚÏ·Û›· Ô‡ÏˆÓ 5¯ÈÏ. 106Ìm
17. £ËÏÒ‰Ë˜ ÊÏÂÁÌÔÓÒ‰Ë˜ ˘ÂÚÏ·Û›· Ô‡ÏˆÓ 8¯ÈÏ. 141,22Ìm
18. £ËÏÒ‰Ë˜ ÊÏÂÁÌÔÓÒ‰Ë˜ ˘ÂÚÏ·Û›· Ô‡ÏˆÓ 4¯ÈÏ. 103Ìm
19. £ËÏÒ‰Ë˜ ÊÏÂÁÌÔÓÒ‰Ë˜ ˘ÂÚÏ·Û›· Ô‡ÏˆÓ 5¯ÈÏ. 152Ìm
20. £ËÏÒ‰Ë˜ ÊÏÂÁÌÔÓÒ‰Ë˜ ˘ÂÚÏ·Û›· Ô‡ÏˆÓ 3,5¯ÈÏ. 124Ìm
21. £‹ÏˆÌ· ¿Óˆ ¯Â›ÏÔ˘˜ 3,5¯ÈÏ. 124,26Ìm
22. £‹ÏˆÌ· Î¿Ùˆ ¯Â›ÏÔ˘˜ 4¯ÈÏ. 105Ìm
23. £‹ÏˆÌ· ÁÏÒÛÛ·˜ 3,5¯ÈÏ. 129Ìm
24. §Â˘ÎÔÏ·Î›· Î¿Ùˆ ¯Â›ÏÔ˘˜ 3¯ÈÏ. 112Ìm
25. §Â˘ÎÔÏ·Î›· Î¿Ùˆ ¯Â›ÏÔ˘˜ 3¯ÈÏ. 131,77Ìm
26.EÔ˘Ï›‰· 6¯ÈÏ. 121,82Ìm
27. EÔ˘Ï›‰· 6¯ÈÏ. 139,62Ìm
28.BÏÂÓÓÔÎ‹ÏË Î¿Ùˆ ¯Â›ÏÔ˘˜ 3¯ÈÏ. 136,28Ìm
29. BÏÂÓÓÔÎ‹ÏË Î¿Ùˆ ¯Â›ÏÔ˘˜ 3¯ÈÏ. 102Ìm
30. AÁÁÂÈÔÎÂÚ¿ÙˆÌ· ¿Óˆ ¯Â›ÏÔ˘˜ 3¯ÈÏ. 101Ìm
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ÈÓÒ‰Ô˘˜ Û˘Ó‰ÂÙÈÎÔ‡ ÈÛÙÔ‡, fiˆ˜ ÛÂ ·ÔÎÔ‹ ‚ÏÂÓÓÔÎ‹-
ÏË˜, ÙÔ laser ·Â‰Â›¯ıË È‰È·›ÙÂÚ· ·ÔÙÂÏÂÛÌ·ÙÈÎfi Î·È
ÁÚ‹ÁÔÚÔ ÂÚÁ·ÏÂ›Ô (1-2 watt), ÛÂ ·ÓÙ›ıÂÛË ÌÂ Î¿ÔÈ·
ÙÚ·˘Ì·ÙÈÎ¿ ÈÓÒÌ·Ù· Ô˘ ¯·Ú·ÎÙËÚ›˙ÔÓÙ·Ó ·fi ¿ÊıÔÓÔ
ÈÓÒ‰Ë Û˘Ó‰ÂÙÈÎfi ÈÛÙfi, fiÔ˘ Ë ÌÂÁ¿ÏË ÔÛfiÙËÙ· ·˘ÙÔ‡
·ÔÚÚfiÊËÛÂ ÙËÓ ÂÓ¤ÚÁÂÈ· ÙÔ˘ laser Î·È Ú‡ıÌÈÛË ÌÂÁ·-
Ï‡ÙÂÚË˜ ÂÓ¤ÚÁÂÈ·˜ (3 watt)  ‹Ù·Ó ··Ú·›ÙËÙË.
¶·Ú¿ ÙÔ ÁÂÁÔÓfi˜ fiÙÈ Ë ÂÔ‡ÏˆÛË ÙˆÓ ÈÛÙÒÓ Á›ÓÂÙ·È Î·-
Ù¿ ‰Â‡ÙÂÚÔ ÛÎÔfi (‰ÂÓ ¤ÁÈÓÂ ¯ÂÈÚÔ˘ÚÁÈÎ‹ Û˘ÚÚ·Ê‹ ÙÔ˘
ÙÚ·‡Ì·ÙÔ˜), ‰ÂÓ ·Ú·ÙËÚ‹ıËÎÂ ‚·ÎÙËÚÈ·Î‹ ÂÈÌfiÏ˘Ó-
ÛË, ÂÓ‰Â¯ÔÌ¤Óˆ˜ ÏfiÁˆ ÙË˜ ·ÔÌ¿ÎÚ˘ÓÛË˜ ÌÈÎÚÔ‚›ˆÓ
Î·Ù¿ ÙËÓ ÂÎÙÔÌ‹ ÙË˜ ‚Ï¿‚Ë˜, ÙËÓ ‚·ÎÙËÚÈÔÎÙfiÓÔ ÈÎ·Ófi-
ÙËÙ· ÙÔ˘ laser ·ÏÏ¿ ÙÔ ÚÔÛÙ·ÙÂ˘ÙÈÎfi ÛÙÚÒÌ· ÈÓÈÎ‹˜
Ô˘ ‰ËÌÈÔ˘ÚÁÂ›Ù·È ¿ÌÂÛ· Î·È ‰›ÓÂÈ ÛÙÔÓ ÈÛÙfi ÙËÓ ‰˘Ó·-
ÙfiÙËÙ· ÁÚ‹ÁÔÚË˜ ÂÔ‡ÏˆÛË˜.
H ÌË ¤Á¯˘ÛË ·Ó·ÈÛıËÙÈÎÔ‡ ‰ÈÂÁ¯ÂÈÚËÙÈÎ¿ ·ÏÏ¿ Î·È Ë ·-
ÎÚ›‚ÂÈ· ÎÔ‹˜ ÙÔ˘ laser Ô˘ ÂÍ·ÛÊ·Ï›˙ÂÈ ÂÏ¿¯ÈÛÙÔ ÌË¯·-
ÓÈÎfi ÙÚ·‡Ì·, ÚÔÛ¤ÊÂÚÂ ÌÂÈˆÌ¤ÓÔ ÌÂÙÂÂÌ‚·ÙÈÎfi fiÓÔ
Î·È Ô›‰ËÌ·.
TÔÓ›˙ÂÙ·È ÂÈÏ¤ÔÓ È‰È·ÈÙ¤Úˆ˜ fiÙÈ ÔÈ ÚÔÎ·ÏÔ‡ÌÂÓÂ˜ ·-
fi ÙÔ laser ıÂÚÌÈÎ¤˜ ‚Ï¿‚Â˜ Ô˘‰fiÏˆ˜ ÂËÚ¤·Û·Ó ÙËÓ È-
ÛÙÔ·ıÔÏÔÁÈÎ‹ ‰È¿ÁÓˆÛË ÙˆÓ ·ÏÏÔÈÒÛÂˆÓ ÛÂ fiÏÂ˜ ÙÈ˜
ÂÚÈÙÒÛÂÈ˜ ÙÔ˘ ˘ÏÈÎÔ‡ Ì·˜. ™Ù· ÏÂÔÓÂÎÙ‹Ì·Ù· ÙˆÓ
laser ÁÈ· ÙÔÓ ·ÛıÂÓ‹ Û˘ÁÎ·Ù·Ï¤ÁÂÙ·È Ô ÌÂÈˆÌ¤ÓÔ˜ fi-
ÓÔ˜, ÔÈ ÏÈÁfiÙÂÚÂ˜ ÂÈÛÎ¤„ÂÈ˜, Ë ÌÂÙÂÁ¯ÂÈÚËÙÈÎ‹ ÔÚÂ›·,
Ë ÌË Û˘ÚÚ·Ê‹ ÙÔ˘ ÙÚ·‡Ì·ÙÔ˜, Ë ·ÈÌfiÛÙ·ÛË Î·È Ë fi¯È ·-
·Ú·›ÙËÙ· ·Ó·ÈÛıËÛ›·. ™Ù· ÌÂÈÔÓÂÎÙ‹Ì·Ù· ·Ó·Ê¤ÚÔÓÙ·È
Ô Î›Ó‰˘ÓÔ˜ ıÂÚÌÈÎ‹˜ ‚Ï¿‚Ë˜ ÙˆÓ ̆ ÔÎÂ›ÌÂÓˆÓ Î·È ·Ú·-
ÎÂ›ÌÂÓˆÓ ÈÛÙÒÓ ÛÙÔ Â‰›Ô ÂÊ·ÚÌÔÁ‹˜ ÙÔ˘ Î·È ÙÔ ·˘ÍË-
Ì¤ÓÔ ÎfiÛÙÔ˜11-13,17.

™YM¶EPA™MATA

Afi ÙËÓ  ÌÂÏ¤ÙË Î·Ù·‰ÂÈÎÓ‡ÂÙ·È ÌÂ ÙËÓ Ì¤ıÔ‰Ô ÙË˜ ·Ó¿Ï˘-
ÛË˜ ÂÈÎfiÓ·˜ Ô˘ ÂÊ·ÚÌfiÛÙËÎÂ ÁÈ· ÚÒÙË ÊÔÚ¿ fiÙÈ ÙÔ ¿-
¯Ô˜ ÙË˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ ¤¯ÂÈ Û·Ê‹ ÈÛÙÔÏÔÁÈÎ¿ fiÚÈ· Ô˘
ÂÁÁ˘ÒÓÙ·È ÙËÓ ·ÛÊ·Ï‹, Ï‹ÚË Î·È Â› ˘ÁÈÔ‡˜ ÂÍ·›ÚÂÛ‹ ÙˆÓ
‚Ï·‚ÒÓ ·ÏÏ¿ ÂÏ¤Á¯Ô˘Ó Î·È ÙÔ ‚¿ıÔ˜ ‰ÈÂ›Û‰˘ÛË˜ ÙÔ˘ laser
Î·Ù¿ ÙËÓ ·ÔÎÔ‹ ÙˆÓ ÈÛÙÒÓ. ¶Ú¤ÂÈ Ó· ÏËÊıÂ› ̆ ’ fi„ÈÓ fiÙÈ
·Ó¿ÏÔÁÔ ¿¯Ô˜ ıÂÚÌÈÎ‹˜ Ó¤ÎÚˆÛË˜ Î·Ù·ÏÂ›ÂÙ·È Î·È ÛÙÔ˘˜
ÈÛÙÔ‡˜ ÙÔ˘ ¯ÂÈÚÔ˘ÚÁÈÎÔ‡ Â‰›Ô˘ ÌÂÙ· ÙËÓ ÂÍ·›ÚÂÛË ÙˆÓ
‚Ï·‚ÒÓ ÁÂÁÔÓfi˜ Ô˘ ·˘Í¿ÓÂÈ Ù· ̆ ÁÈ‹ fiÚÈ· ÂÎÙÔÌ‹˜.
MÂ ‚¿ÛË Ù· ·ÓˆÙ¤Úˆ Û˘˙ËÙÂ›Ù·È  ÙÔ ÂÓ‰Â¯fiÌÂÓÔ Ó· ÂÂ-
ÎÙ·ıÂ› Ë ¯Ú‹ÛË ÙÔ˘ laser ÛÙËÓ ÂÍ·›ÚÂÛË Î·È Î·ÎÔ‹ıˆÓ
‚Ï·‚ÒÓ ÙË˜ ÛÙÔÌ·ÙÈÎ‹˜ ÎÔÈÏfiÙËÙ¿˜. ™Â ·ÏÏÔÈÒÛÂÈ˜ ÙÔ˘
ÛÙÔÌ·ÙÈÎÔ‡ ‚ÏÂÓÓÔÁfiÓÔ˘ fiˆ˜ Ë ÏÂ˘ÎÔÏ·Î›· (ÂÛÙÈ·Î‹
‹ ÔÏ‡-ÂÛÙÈ·Î‹) Ë ˘„ËÏfi‚·ıÌË ÂÈıËÏÈ·Î‹ ‰˘ÛÏ·Û›·,
ÙÔ in situ Î·ÚÎ›ÓˆÌ· Î·È ÙÔ ÌÈÎÚÔ‰ÈËıËÙÈÎfi Î·ÚÎ›ÓˆÌ· Ë
¯Ú‹ÛË ÙÔ˘ laser ÌÔÚÂ› Ó· ÚÔÛ‰ÒÛÂÈ ·ÛÊ·Ï‹ ·ÔÙÂÏ¤-
ÛÌ·Ù·. A˘Ùfi Ê¿ÓËÎÂ Î·È ÛÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ÏÂ˘ÎÔÏ·Î›·˜
ÙÔ˘ ËÌÂÙ¤ÚÔ˘ ̆ ÏÈÎÔ‡. ÕÏÏˆÛÙÂ ÙÔ laser ÂÊ·ÚÌfi˙ÂÙ·È Â˘-
Ú¤ˆ˜ ÛÙËÓ ÂÍ·›ÚÂÛË ‰˘ÛÏ·ÛÙÈÎÒÓ ·ÏÏÔÈÒÛÂˆÓ, in situ
Î·ÚÎÈÓˆÌ¿ÙˆÓ Î·È ÌÈÎÚÔ‰ÈËıËÙÈÎÒÓ Î·ÚÎÈÓˆÌ¿ÙˆÓ ÙÚ·-
¯‹ÏÔ˘ Ì‹ÙÚ·˜, Ì·ÛÙÔ‡, Ô˘ÚÔ‰fi¯Ô˘ Î‡ÛÙÂˆ˜ Î·È Á·-
ÛÙÚÔÔÈÛÔÊ·ÁÈÎ‹˜ Û˘Ì‚ÔÏ‹˜.
¶Ú¤ÂÈ Ó· ÙÔÓÈÛÙÂ› fiÙÈ Î·È ÔÈ ‰‡Ô Ì¤ıÔ‰ÔÈ (laser Î·È Û˘Ì-
‚·ÙÈÎ‹ ̄ ÂÈÚÔ˘ÚÁÈÎ‹) ¤Ú·Ó ÙˆÓ fiÔÈˆÓ ÏÂÔÓÂÎÙËÌ¿ÙˆÓ
Î·È ÌÂÈÔÓÂÎÙËÌ¿ÙˆÓ Ô˘ ÂÎÙ¤ıËÎ·Ó ·ÓˆÙ¤ÚˆÓ ·Ú¤¯Ô˘Ó
ÛÙÔÓ Ô‰ÔÓÙÈ·ÙÚÈÎfi ·ÛıÂÓ‹ Â› ÙË˜ Ô˘Û›·˜, ·ÛÊ·Ï‹ Î·È
Ï‹ÚË ıÂÚ·Â˘ÙÈÎ¿ ·ÔÙÂÏ¤ÛÌ·Ù·.  

SUMMARY

Comparative Histological Study: Removal of Oral
Mucosal Lesions by Conventional Surgery 

and Diode Laser

Venetia Sotiri, Emmanouil Agapitos
hellenic hospital dentistry - special care dentistry 15(2): 31-35, 2022

Although the role of lasers in dentistry was known,
regarding its use in conservative dentistry, laser oral
surgery was in its initial stages. In recent years, the
accuracy and clarity of the patho-anatomical diagnosis
and the extent of the laser’s thermal damage are
conflicting points regarding the widespread use of the
surgical laser in the oral cavity.
Aim: The aim of this study is to assess whether the
thermal damage caused by the diode laser during the
excision of benign lesions of the oral mucosa affects the
histopathological diagnosis or the safe evaluation of
fibroepithelial lesions excision margins. In addition, a
comparison of the surgical margins histological
appearance between benign fibroepithelial lesions of the
oral mucosa subsequent to diode laser treatment and
traditional surgery is attempted.
Materials and Methods: Out of 60 cases, 30 were
treated surgically and 30 with diode laser. All lesions
were benign and excised on clear margins using either
method (surgical or laser). The removed specimens were
examined using a light microscope aided by an image
analysis method, while the thickness of thermal necrosis
zone was also measured.
Results: This analysis concluded that the thickness of
the thermal necrosis zone, measured by the image
analysis method in our material, is directly proportional to
the type and the dimensions of the lesion, suggesting
that the laser method of excision is an alternative method
potentially characterized by
selectivity and accuracy, with regard to the removal of
tissue lesions. Laser penetration depth during the
resection of the lesions can be controlled. The
hemostatic property of laser was apparent as well as the
reduction of fibrous connective tissue, leading to faster
recovery.
Conclusion: Image analysis method illustrated that the
thickness of the thermal necrosis zone permits clear
histological margins that guarantee the clean and
complete excision of lesions. Based on the above,
expanding the use of laser in the excision of malignant
lesions of the oral cavity should definitely be considered.

Key words: Diode laser, Biopsy, Histological study
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