
ª·Ú›· ∫·Ú·‚¤ÏË1, 

∞Ó·ÛÙ·Û›· Ã·Ù˙ËÁÈ·ÓÓ¿ÎË1,

∂Ï¤ÓË ¢Â‰Ô‡ÛË2

1. ∂ÚÁ·ÛÙ‹ÚÈÔ π·ÙÚÈÎ‹˜ º˘ÛÈÎ‹˜
∞ÚÈÛÙÔÙÂÏÂ›Ô˘ ¶·ÓÂÈÛÙËÌ›Ô˘
£ÂÛÛ·ÏÔÓ›ÎË˜

2. µ′ ∂ÚÁ·ÛÙ‹ÚÈÔ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈ-
Î‹˜ ¶·ÓÂÈÛÙËÌÈ·ÎÔ‡ ¡ÔÛÔÎÔ-
ÌÂ›Ô˘ ∞Ã∂¶∞, £ÂÛÛ·ÏÔÓ›ÎË

✬✬✬

§¤ÍÂÈ˜ Â˘ÚÂÙËÚ›Ô˘: √ÏÔÛˆÌ·ÙÈÎfi
ÛÈÓıËÚÔÁÚ¿ÊËÌ· ÌÂ 131π - √‰Ë-
Á›Â˜ ·ÎÙÈÓÔÚÔÛÙ·Û›·˜  –  ¢fiÛÂÈ˜
Û˘ÁÁÂÓÒÓ – ¢fiÛÂÈ˜ ÏËı˘ÛÌÔ‡

¢ÈÂ‡ı˘ÓÛË ·ÏÏËÏÔÁÚ·Ê›·˜:
ª·Ú›· ∫·Ú·‚¤ÏË,
∞ÎÙÈÓÔÊ˘ÛÈÎfi˜,
∆ÛÂÏ¤Ë 64, ÕÓˆ ∆Ô‡Ì·,
∆.∫. 543 52, £ÂÛÛ·ÏÔÓ›ÎË,
ª·ÎÂ‰ÔÓ›·, ∂ÏÏ¿‰·,
E-mail: mkaraveli@mail.gr

ÀÔ‚Ï‹ıËÎÂ:

7 ∞ÚÈÏ›Ô˘ 2006 

∂ÁÎÚ›ıËÎÂ ÙÚÔÔÔÈËÌ¤ÓË: 

10 πÔ˘Ï›Ô˘ 2006

¶ÚÔÙ¿ÛÂÈ˜ ÁÈ· ÙËÓ ·Ó·ıÂÒÚËÛË ÙˆÓ Ì¤ÙÚˆÓ ·ÎÙÈÓÔ-
ÚÔÛÙ·Û›·˜ ÁÈ· ‰fiÛÂÈ˜ Ì¤¯ÚÈ 222 ªµq, Î·Ù¿ ÙÔ
ÔÏÔÛˆÌ·ÙÈÎfi ÛÈÓıËÚÔÁÚ¿ÊËÌ· ÌÂ Ú·‰ÈÂÓÂÚÁfi
Èˆ‰ÈÔ-131,  ÁÈ· ÙËÓ ·Ó·˙‹ÙËÛË ÌÂÙ·ÛÙ·ÙÈÎÒÓ ÂÛÙÈÒÓ

www.nuclmed.gr Hellenic Journal of Nuclear Medicine ñ May - August  2006

¶ÂÚ›ÏË„Ë
√ ÛÎÔfi˜ ·˘Ù‹˜ ÙË˜ ÂÚÁ·Û›·˜ ‹Ù·Ó Ó· ÂÎÙÈÌËıÂ› ÙÔ ·Ó·ÁÎ·›Ô ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· Ï‹„Ë˜ ÂÚÈÔÚÈÛÙÈÎÒÓ
Ì¤ÙÚˆÓ ÛÙÔ ¿ÌÂÛÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ·ÛıÂÓ‹ ÛÙÔÓ ÔÔ›Ô ¯ÔÚËÁÂ›Ù·È Ú·‰ÈÂÓÂÚÁfi ÈÒ‰ÈÔ-131 (131I ) ÁÈ·
ÔÏÔÛˆÌ·ÙÈÎfi ÛÈÓıËÚÔÁÚ¿ÊËÌ· (O™) Î·È ÁÈ· ÙÔ ÁÂÓÈÎfi ÏËı˘ÛÌfi ÛÂ Û¯¤ÛË ÌÂ Û¯ÂÙÈÎ¤˜ Ô‰ËÁ›Â˜ ÙË˜
∂˘Úˆ·˚Î‹˜ ∂ÈÙÚÔ‹˜ Î·È  ÙË˜ ICRP. ªÂÏÂÙ‹Û·ÌÂ 30 ·ÛıÂÓÂ›˜ ÔÈ ÔÔ›ÔÈ ¤·Û¯·Ó ·fi ‰È·ÊÔÚÔÔÈË-
Ì¤ÓÔ Î·ÚÎ›ÓÔ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹, Â›¯·Ó ˘ÔÛÙÂ› ÔÏÈÎ‹ ı˘ÚÂÔÂÈ‰ÂÎÙÔÌ‹ Î·È ·ÂÛÙ¿ÏËÛ·Ó ÛÙÔ ÙÌ‹Ì· ¶˘ÚË-
ÓÈÎ‹˜ π·ÙÚÈÎ‹˜ ÙÔ˘ ¶·ÓÂÈÛÙËÌÈ·ÎÔ‡ ¡ÔÛÔÎÔÌÂ›Ô˘ ∞Ã∂¶∞ ÁÈ· √™ ÁÈ· ÙËÓ ·Ó·˙‹ÙËÛË ÎÔÏÔ‚ÒÌ·ÙÔ˜
‹ Î·È ÌÂÙ·ÛÙ¿ÛÂˆÓ. ¶Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó ÌÂÙÚ‹ÛÂÈ˜ Ú˘ıÌÔ‡ ‰fiÛË˜ Ì›· ÒÚ· ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ 131π
(¯ÔÚËÁÔ‡ÌÂÓÂ˜ ÂÓÂÚÁfiÙËÙÂ˜ ÌÂÙ·Í‡ 92-222 MBq) Î·È ‰‡Ô ËÌ¤ÚÂ˜ ·ÚÁfiÙÂÚ·, fiÙ·Ó ÔÈ ·ÛıÂÓÂ›˜ Â·Ó¤Ú-
¯ÔÓÙ·Ó ÁÈ· ÙÔ ÚÔÁÚ·ÌÌ·ÙÈÛÌ¤ÓÔ ÔÏÔÛˆÌ·ÙÈÎfi ÛÈÓıËÚÔÁÚ¿ÊËÌ·. ∏ ‰fiÛË Ô˘ ¤Ï·‚·Ó Ù· ¿ÙÔÌ· ÙÔ˘
¿ÌÂÛÔ˘ ÔÈÎÔÁÂÓÂÈ·ÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙˆÓ ·ÛıÂÓÒÓ Î·È Ô Â˘Ú‡ÙÂÚÔ˜ ÏËı˘ÛÌfi˜ Ô˘ Û˘Ó·Ó·ÛÙÚÂÊfi-
Ù·Ó ÌÂ ÙÔ˘˜ ·ÛıÂÓÂ›˜, ˘ÔÏÔÁ›ÛÙËÎÂ ÌÂ ÙËÓ ÚÔ¸fiıÂÛË fiÙÈ ÔÈ Ô‰ËÁ›Â˜ ·ÎÙÈÓÔÚÔÛÙ·Û›·˜ ÙËÚÔ‡ÓÙ·Ó
ÁÈ· ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ‰‡Ô ËÌÂÚÒÓ. ∏ ‰fiÛË ÛÙÈ˜ ‰‡Ô ·Ú·¿Óˆ Î·ÙËÁÔÚ›Â˜ ·ÙfiÌˆÓ Î˘Ì¿ÓıËÎÂ ÌÂÙ·Í‡
76-640 ÌSv Î·È 22–171 ÌSv ·ÓÙ›ÛÙÔÈ¯·. ∆· ·Ú·¿Óˆ ·ÔÙÂÏ¤ÛÌ·Ù·, Û˘ÁÎÚÈÓfiÌÂÓ· ÌÂ ÙÔ˘˜ ÂÚÈÔÚÈ-
ÛÌÔ‡˜ ‰fiÛÂˆÓ Ô˘ ÚÔÙÂ›ÓÂÈ Ë ∂˘Úˆ·˚Î‹ ∂ÈÙÚÔ‹, ˘Ô‰ÂÈÎÓ‡Ô˘Ó fiÙÈ Ë ¯ÚÔÓÈÎ‹ ‰È¿ÚÎÂÈ· ÙˆÓ Ô‰ËÁÈÒÓ
·ÎÙÈÓÔÚÔÛÙ·Û›·˜ ÌÔÚÂ› Ó· ÌÂÈˆıÂ› ÛÙÈ˜ ‰‡Ô ËÌ¤ÚÂ˜ ¯ˆÚ›˜ Ó· ˘¿Ú¯ÂÈ Î›Ó‰˘ÓÔ˜ ÁÈ· ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂ-
ÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ÙˆÓ ·ÛıÂÓÒÓ Î·È ÁÈ· ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi. ™ÙËÓ ÂÚÁ·Û›· ·˘Ù‹ ‰ÂÓ ÂÍÂÙ¿ÛÙËÎÂ Ë
ÂÚ›ÙˆÛË ·È‰ÈÒÓ ÙÔ˘ ¿ÌÂÛÔ˘ ÔÈÎÔÁÂÓÂÈ·ÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ËÏÈÎ›·˜ ÌÈÎÚfiÙÂÚË˜ ÙˆÓ ÙÚÈÒÓ ÂÙÒÓ, fiÔ˘
‰ÂÓ ÚÔÙÂ›ÓÂÙ·È ÌÂ›ˆÛË ÙË˜ ‰È¿ÚÎÂÈ·˜ ÙˆÓ ÂÚÈÔÚÈÛÙÈÎÒÓ Ì¤ÙÚˆÓ.
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∂ÈÛ·ÁˆÁ‹

∏
∂˘Úˆ·˚Î‹ ∂ÈÙÚÔ‹ (∂∂) Î·È Ë ¢ÈÂıÓ‹˜ ∂ÈÙÚÔ‹ ∞ÎÙÈÓÔÚÔÛÙ·Û›·˜ - International
Commission on Radiological Protection (ICRP) ÁÈ· ÙËÓ ÏÂÈÔÓfiÙËÙ· ÙˆÓ Û˘Ó‹ıˆÓ ‰È·-
ÁÓˆÛÙÈÎÒÓ ÂÍÂÙ¿ÛÂˆÓ ÙË˜ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜, ‰ÂÓ ÚÔÙÂ›ÓÔ˘Ó Ì¤ÙÚ· ·ÎÙÈÓÔÚÔÛÙ·-

Û›·˜  ÁÈ· ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ·ÛıÂÓ‹, Ô˘ ·ÊÔÚ¿ Ù· Ì¤ÏË ÙË˜ ÔÈÎÔÁ¤ÓÂÈ-
·˜ Î·È ÙÔ˘˜ ÔÈÎÔÁÂÓÂÈ·ÎÔ‡˜ Ê›ÏÔ˘˜ Ô˘ ÂÓ ÁÓÒÛÂÈ ÙÔ˘˜ ÙÔÓ Û˘Ó·Ó·ÛÙÚ¤ÊÔÓÙ·È, Ô‡ÙÂ ÁÈ· ÙÔÓ
Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi. ∂Í·›ÚÂÛË ·ÔÙÂÏÔ‡Ó ‰‡Ô ÂÚÈÙÒÛÂÈ˜: √È Á˘Ó·›ÎÂ˜ Ô˘ ıËÏ¿˙Ô˘Ó Î·È
¯ÚÂÈ¿˙ÂÙ·È Ó· ˘Ô‚ÏËıÔ‡Ó ÛÂ ‰È·ÁÓˆÛÙÈÎ¤˜ ÂÍÂÙ¿ÛÂÈ˜ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜ Î·È ÔÈ ·ÛıÂÓÂ›˜ Ô˘
¯ÂÈÚÔ˘ÚÁ‹ıËÎ·Ó ÁÈ· ‰È·ÊÔÚÔÔÈËÌ¤ÓÔ Î·ÚÎ›ÓˆÌ· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó· (¢∫£) ÛÙÔ˘˜ ÔÔ›Ô˘˜
¯ÔÚËÁÂ›Ù·È Ú·‰ÈÂÓÂÚÁfi ÈÒ‰ÈÔ-131 (131π) ÁÈ· ÔÏÔÛˆÌ·ÙÈÎfi ÛÈÓıËÚÔÁÚ¿ÊËÌ· (√™), ÚÔÎÂÈÌ¤-
ÓÔ˘ Ó· ·Ó·˙ËÙËıÔ‡Ó ÌÂÙ·ÛÙ¿ÛÂÈ˜ ‹ Î·È ÙÔ ÎÔÏfi‚ˆÌ· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó· [1,2]. ∂ÓÙÔ‡ÙÔÈ˜,
Ë ∂ÏÏËÓÈÎ‹ ∂ÈÙÚÔ‹ ∞ÙÔÌÈÎ‹˜ ∂Ó¤ÚÁÂÈ·˜ (∂∂∞∂) ‰ËÌÔÛ›Â˘ÛÂ ÚfiÛÊ·Ù· Ê˘ÏÏ¿‰ÈÔ ÌÂ Û˘-
ÛÙ¿ÛÂÈ˜/Ô‰ËÁ›Â˜ ·ÎÙÈÓÔÚÔÛÙ·Û›·˜ ÁÈ· ¿ÙÔÌ· Ô˘ ˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ÛÈÓıËÚÔÁÚ¿ÊËÌ· ÙˆÓ
ÔÛÙÒÓ, ÙˆÓ ÓÂÊÚÒÓ Î·È ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ÌÂ ÙÂ¯Ó‹ÙÈÔ-99m, ÙÔ˘ Ì˘ÔÎ·Ú‰›Ô˘ ÌÂ ı¿ÏÏÈÔ-201, ÛÂ
√™ ÌÂ Á¿ÏÏÈÔ-67 Î·È ÛÂ √™ ‹ ÛÈÓıËÚÔÁÚ¿ÊËÌ· ı˘ÚÂÔÂÈ‰Ô‡˜ ÌÂ 131π [3].  

∂›Ó·È ÁÓˆÛÙfi fiÙÈ ÏfiÁˆ ÙÔ˘ Û¯ÂÙÈÎ¿ ÌÂÁ¿ÏÔ˘ Ê˘ÛÈÎÔ‡ ¯ÚfiÓÔ˘ ËÌÈ˙ˆ‹˜ ÙÔ˘ 131π (8,04 ËÌ¤-
ÚÂ˜) Î·È ÙË˜ Û¯ÂÙÈÎ¿ ˘„ËÏ‹˜ ÂÓ¤ÚÁÂÈ·˜ ÙË˜ ÂÎÂÌfiÌÂÓË˜ ˘’ ·˘ÙÔ‡ ·ÎÙÈÓÔ‚ÔÏ›·˜ Á¿ÌÌ· [4],
ÔÈ ·ÛıÂÓÂ›˜ Ô˘ Ï·Ì‚¿ÓÔ˘Ó 131π ÁÈ· ‰È·ÁÓˆÛÙÈÎÔ‡˜ ‹ ıÂÚ·Â˘ÙÈÎÔ‡˜ ÛÎÔÔ‡˜ ı¤ÙÔ˘Ó ‰˘ÓË-
ÙÈÎ¿ ÛÂ Î›Ó‰˘ÓÔ ·ÎÙÈÓÔ‚fiÏËÛË˜ Ù· ¿ÙÔÌ· ÙÔ˘ ¿ÌÂÛÔ˘ ÔÈÎÔÁÂÓÂÈ·ÎÔ‡ ÙÔ˘˜ ÂÚÈ‚¿ÏÏÔÓÙÔ˜
Î·È ÙÔ˘ Â˘Ú‡ÙÂÚÔ˘ ÏËı˘ÛÌÔ‡ ÏfiÁˆ  ÂÍˆÙÂÚÈÎ‹˜ ¤ÎıÂÛË˜ ·fi ÙËÓ ÂÎÂÌfiÌÂÓË ·ÎÙÈÓÔ‚ÔÏ›·,
Ô˘ Â›Ó·È Î·È Ë ÈÔ ÛËÌ·ÓÙÈÎ‹ Î·È ÏfiÁˆ Èı·Ó‹˜ ÂÛˆÙÂÚÈÎ‹˜ Ú·‰ÈÔÌfiÏ˘ÓÛË˜, ÂÍ·ÈÙ›·˜ ÙË˜ ·Ô-
‚ÔÏ‹˜ ÙÔ˘ 131I Ì¤Ûˆ ÙˆÓ Ô‡ÚˆÓ, ÙÔ˘ È‰ÚÒÙ· Î·È ÙÔ˘ Û¿ÏÈÔ˘ [1,2].
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™‡ÌÊˆÓ· ÌÂ ÙËÓ Ô‰ËÁ›· ÙË˜ ∂∂, ÔÈ Û˘ÁÁÂÓÂ›˜ Î·È Ê›ÏÔÈ
ÂÓfi˜ ·ÛıÂÓ‹ ıÂˆÚÂ›Ù·È fiÙÈ ˆÊÂÏÔ‡ÓÙ·È ·fi ÙËÓ ·ÚÔ˘Û›· ÙÔ˘,
·ÊÔ‡ ÔÈ ›‰ÈÔÈ ÂÈÏ¤ÁÔ˘Ó ÂÓ ÁÓÒÛÂÈ ÙÔ˘˜ Ó· Û˘Ó·Ó·ÛÙÚ·ÊÔ‡Ó
ÙÔÓ ·ÛıÂÓ‹ Î·È ÁÈ’ ·˘Ùfi ÂÈÙÚ¤ÂÙ·È Ó· ‰Â¯ÙÔ‡Ó ÂÚÈÛÛfiÙÂÚË
‰fiÛË (3 mSv/¯ÚfiÓÔ) ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi
(0,3 mSv/¯ÚfiÓÔ) Ô ÔÔ›Ô˜ ¿ıÂÏ¿ ÙÔ˘ ·ÎÙÈÓÔ‚ÔÏÂ›Ù·È [1, 5, 6].
T· ÌÈÎÚ¿ ·È‰È¿ ÛÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ÂÂÈ‰‹
¤¯Ô˘Ó 2 ¤ˆ˜ 3 ÊÔÚ¤˜ ÌÂÁ·Ï‡ÙÂÚÔ Û˘ÓÙÂÏÂÛÙ‹ ÎÈÓ‰‡ÓÔ˘ ÁÈ·
·ÒÙÂÚË ÂÌÊ¿ÓÈÛË Î¿ÔÈÔ˘ Î·ÚÎ›ÓÔ˘ ‹ ÁÈ· ÂÌÊ¿ÓÈÛË ÁÂÓÂÙÈ-
ÎÒÓ ·ÔÙÂÏÂÛÌ¿ÙˆÓ ÛÂ Û‡ÁÎÚÈÛË ÌÂ ÙÔ˘˜ ÂÓ‹ÏÈÎÂ˜, ÂÈÙÚ¤ÂÙ·È
Ó· ‰Â¯ıÔ‡Ó Ì¤¯ÚÈ 2-3 ÊÔÚ¤˜ ¯·ÌËÏfiÙÂÚË ‰fiÛË (1 mSv/¯ÚfiÓÔ)
[1, 2, 5]. °È· Ù· ÂÓ‹ÏÈÎ· ¿ÙÔÌ· ¿Óˆ ÙˆÓ 60 ÂÙÒÓ Ô Û˘ÓÙÂÏÂÛÙ‹˜
ÎÈÓ‰‡ÓÔ˘  Â›Ó·È 3 ¤ˆ˜ 10 ÊÔÚ¤˜ ¯·ÌËÏfiÙÂÚÔ˜, ÒÛÙÂ ÔÈ ‰fiÛÂÈ˜
Ô˘ ÂÈÙÚ¤ÂÙ·È Ó· Ï¿‚Ô˘Ó Ù· ¿ÙÔÌ· ·˘Ù¿ Â›Ó·È ÔÏ‡ ÌÂÁ·Ï‡-
ÙÂÚÂ˜ (15 mSv/¯ÚfiÓÔ) [1,5]. 

√È ÂÚÈÛÛfiÙÂÚÂ˜ ÌÂÏ¤ÙÂ˜ ·ÊÔÚÔ‡Ó ÛÙ· Ì¤ÙÚ· ·ÎÙÈÓÔÚÔ-
ÛÙ·Û›·˜ ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË 131π ÁÈ· ÙË ıÂÚ·Â›· ÙÔ˘ ˘ÂÚı˘-
ÚÂÔÂÈ‰ÈÛÌÔ‡ ‹ ÙÔ˘ Î·ÚÎ›ÓÔ˘ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó· [1,7-12] Î·È
ÚÔÂÎÙÂ›ÓÔ˘Ó Ù· Û˘ÌÂÚ¿ÛÌ·Ù¿ ÙÔ˘˜ ÛÙËÓ ÂÚ›ÙˆÛË ÙÔ˘ √™
ÌÂ 131I, ÛÂ ·ÛıÂÓÂ›˜ ÌÂ ¢∫£ ÌÂÙ¿ ÙË ı˘ÚÂÔÂÈ‰ÂÎÙÔÌ‹ ÁÈ· ÙËÓ
·Ó·˙‹ÙËÛË ÎÔÏÔ‚ÒÌ·ÙÔ˜ ‹ Î·È ÌÂÙ·ÛÙ¿ÛÂˆÓ ·fi ¢∫£ [13].
∂›Ó·È fiÌˆ˜ ÁÓˆÛÙfi fiÙÈ Ë Ê·ÚÌ·ÎÔÎÈÓËÙÈÎ‹ ÙÔ˘ 131π ‰È·Ê¤ÚÂÈ
ÛÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ ·fi ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ¢∫£
Ô˘ ¯ÂÈÚÔ˘ÚÁ‹ıËÎÂ, ‰ÈfiÙÈ ÛÙË ‰Â‡ÙÂÚË ÂÚ›ÙˆÛË ˘¿Ú¯ÂÈ ÌÂÈ-
ˆÌ¤ÓË ÎÈÓËÙÈÎfiÙËÙ· ÙÔ˘ 131π  [1,2]. 

∆Ô ÙÌ‹Ì· ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜ ÙÔ˘ ¶·ÓÂÈÛÙËÌÈ·ÎÔ‡ ¡Ô-
ÛÔÎÔÌÂ›Ô˘ ∞Ã∂¶∞ ·ÎÔÏÔ˘ıÂ› ÙÈ˜ Û˘ÛÙ¿ÛÂÈ˜ ÙË˜ ∂∂ ÁÈ· ÙÔ˘˜
˘ÂÚı˘ÚÂÔÂÈ‰ÈÎÔ‡˜ ·ÛıÂÓÂ›˜ Î·È ÌÂ ‚¿ÛË ÙÈ˜ ¯ÔÚËÁÔ‡ÌÂÓÂ˜
ÂÓÂÚÁfiÙËÙÂ˜ 131π ÁÈ· ÙÔ √™, Û˘ÛÙ‹ÓÂÙ·È ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ Û˘Ì-
ÌfiÚÊˆÛË ÌÂ Ù· Ì¤ÙÚ· ·ÎÙÈÓÔÚÔÛÙ·Û›·˜ ÁÈ· Ì›· Â‚‰ÔÌ¿‰·.

™ÎÔfi˜ ÙË˜ ·ÚÔ‡Û·˜ ÂÚÁ·Û›·˜ Â›Ó·È Ó· ÌÂÏÂÙËıÔ‡Ó ÔÈ
·ÛıÂÓÂ›˜ ÌÂ ¢∫£ ÌÂÙ¿ ÙË ı˘ÚÂÔÂÈ‰ÂÎÙÔÌ‹, ÛÙÔ˘˜ ÔÔ›Ô˘˜ ¯Ô-
ÚËÁÂ›Ù·È 131π ÁÈ· √™, ˆ˜ ¯ˆÚÈÛÙ‹ ÔÌ¿‰· ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜ ÌÂ
˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌfi Î·È È‰È·›ÙÂÚ· Ó· ÌÂÏÂÙËıÂ› Ë ‰fiÛË ÌÂ ÙËÓ
ÔÔ›· ÂÈ‚·Ú‡ÓÔ˘Ó ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÙÔ˘˜ ÂÚÈ‚¿ÏÏÔÓ
Î·È ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi. ™ÙË Û˘Ó¤¯ÂÈ·, ÂÊfiÛÔÓ fiˆ˜ ‹‰Ë
·Ó·Ê¤ÚıËÎÂ Ë ÎÈÓËÙÈÎ‹ ÙÔ˘ 131π  Â›Ó·È ‰È·ÊÔÚÂÙÈÎ‹ ÛÙÈ˜ ‰‡Ô ·˘-
Ù¤˜ Î·ÙËÁÔÚ›Â˜ ·ÛıÂÓÒÓ, ÂÓ‰Â¯ÔÌ¤Óˆ˜, Ó· Â·Ó·ÚÔÛ‰ÈÔÚÈ-
ÛÙÂ› Ë ¯ÚÔÓÈÎ‹ ‰È¿ÚÎÂÈ· ÙË˜ Ù‹ÚËÛË˜ ÂÚÈÔÚÈÛÙÈÎÒÓ Ì¤ÙÚˆÓ.

∞ÛıÂÓÂ›˜ Î·È Ì¤ıÔ‰Ô˜
™ÙÔ ÂÚÁ·ÛÙ‹ÚÈÔ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜ ÙÔ˘ ¶·ÓÂÈÛÙËÌÈ·ÎÔ‡ ¡Ô-
ÛÔÎÔÌÂ›Ô˘ ∞Ã∂¶∞ Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó ÌÂÙÚ‹ÛÂÈ˜ ÙÔ˘ Ú˘ı-
ÌÔ‡ ‰fiÛË˜ ÛÂ 30 ·ÛıÂÓÂ›˜: 4 ¿Ó‰ÚÂ˜ Î·Ù¿ Ì¤ÛÔ fiÚÔ ËÏÈÎ›·˜
Î·È Ù˘ÈÎ‹ ·fiÎÏÈÛË: 55±6 ÂÙÒÓ Î·È 26 Á˘Ó·›ÎÂ˜ Î·Ù¿ Ì¤ÛÔ
fiÚÔ ËÏÈÎ›·˜ Î·È Ù˘ÈÎ‹ ·fiÎÏÈÛË 47±14 ÂÙÒÓ. √È ·ÛıÂÓÂ›˜
·˘ÙÔ› ¤·Û¯·Ó ·fi ¢∫£, Â›¯·Ó ˘Ô‚ÏËıÂ› ÛÂ ÔÏÈÎ‹ ı˘ÚÂÔÂÈ-
‰ÂÎÙÔÌ‹ Î·È ¤Ï·‚·Ó 131π ÁÈ· Ó· Á›ÓÂÈ ÙÔ √™, ÚÔÎÂÈÌ¤ÓÔ˘ Ó·
·Ó·˙ËÙËıÂ› ˘fiÏÔÈÔ ÙÔ˘ ¯ÂÈÚÔ˘ÚÁËı¤ÓÙÔ˜ ·‰¤Ó· ‹ ÌÂÙ·ÛÙ¿-
ÛÂÈ˜. ™Â 14 ·fi ·˘ÙÔ‡˜ Â›¯Â ¯ÔÚËÁËıÂ› 131π ÛÙÔ ·ÚÂÏıfiÓ ÁÈ·
ÙË ıÂÚ·Â˘ÙÈÎ‹ Î·Ù·ÛÙÚÔÊ‹ ÙÔ˘ ˘¿Ú¯ÔÓÙÔ˜ ÎÔÏÔ‚ÒÌ·ÙÔ˜.
∆Ô Â‡ÚÔ˜ ÙˆÓ ¯ÔÚËÁÔ‡ÌÂÓˆÓ ‰fiÛÂˆÓ 131π ‹Ù·Ó 92-222 MBq
(Ì¤ÛË ÙÈÌ‹ = 179 ± 28,8 ªµq). ∏ ÚÒÙË ÛÂÈÚ¿ ÙˆÓ ÌÂÙÚ‹ÛÂ-
ˆÓ ÁÈÓfiÙ·Ó 1 h ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ 131π ÛÙÔÓ ·ÛıÂÓ‹, Î·È
·ÊÔ‡ ÚÒÙ· Â›¯Â Ô˘Ú‹ÛÂÈ, ÛÂ ·ÔÛÙ¿ÛÂÈ˜ 2 m, 1 m Î·È 0,5 m
Î·È Ë ‰Â‡ÙÂÚË ÛÙÈ˜ ›‰ÈÂ˜ ·ÔÛÙ¿ÛÂÈ˜ ÌÂÙ¿ ¿ÚÔ‰Ô 48 h, fiÙ·Ó Ô

·ÛıÂÓ‹˜ Â·ÓÂÚ¯fiÙ·Ó ÁÈ· ÙÔ √™. °È· ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ ¯ÚËÛÈÌÔ-
ÔÈ‹ıËÎÂ  ÌÂÙÚËÙ‹˜ ¯ÒÚÔ˘ ÌÂ ı¿Ï·ÌÔ ÈÔÓÙÈÛÌÔ‡ (Inovision,
451P-DE-SI, Ion chamber survey meter, Cardinal Health Inc.
Cleveland, Ohio). √ ÌÂÙÚËÙ‹˜ ‹Ù·Ó ÙÔÔıÂÙËÌ¤ÓÔ˜ ÛÂ ‡„Ô˜
1,5 m ·fi ÙÔ ¤‰·ÊÔ˜, ÒÛÙÂ Ó· ·ÓÙÈÛÙÔÈ¯Â› ÂÚ›Ô˘, ÛÙÔ ‡„Ô˜
ÙÔ˘ ıÒÚ·Î· ÙÔ˘ ·ÛıÂÓ‹ Î·È ÌÂÙÚÔ‡ÛÂ Ú˘ıÌfi ÈÛÔ‰‡Ó·ÌË˜ ‰fi-
ÛË˜ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ (ambient dose equivalent) ∏

ñ
* [14,15]. √È

ÙÈÌ¤˜ ·˘Ù¤˜ ÌÂÙ·ÙÚ¿ËÎ·Ó ÛÂ Ú˘ıÌfi ÚÔÛˆÈÎÔ‡ ÈÛÔ‰‡Ó·ÌÔ˘
‰fiÛË˜ (personal dose equivalent) ∏

ñ
p [14,15], ÌÂ ‚¿ÛË ÙÔ˘˜

›Ó·ÎÂ˜ Ô˘ ÚÔÙÂ›ÓÔÓÙ·È ÛÙË ÌÂÏ¤ÙË 57 ÙË˜ International
Commission on Radiation Units and Measurements (ICRU
Report 57) [14]. ¢Â ¯ÚËÛÈÌÔÔÈ‹ıËÎ·Ó ·Ú¿ÁÔÓÙÂ˜ ‰ÈfiÚıˆ-
ÛË˜ ÙË˜ Ì¤ÙÚËÛË˜ ÙÔ˘ ÔÚÁ¿ÓÔ˘, ‰ÈfiÙÈ ÌÂ ‚¿ÛË ÙÔ ÈÛÙÔÔÈËÙÈ-
Îfi ‚·ıÌÔÓfiÌËÛ‹˜ ÙÔ˘, ÛÙÔ Â‡ÚÔ˜ ÙˆÓ Ú˘ıÌÒÓ ‰fiÛÂˆÓ ÙˆÓ
ÌÂÙÚ‹ÛÂˆÓ Ô˘ ¤ÁÈÓ·Ó ÁÈ· ÙËÓ ÂÚÁ·Û›· ·˘Ù‹, ÙÔ ÛÊ¿ÏÌ· Â›Ó·È
ÌÈÎÚfiÙÂÚÔ ÙÔ˘ 1%. 

∏ Û˘ÓÔÏÈÎ‹ ‰fiÛË Ô˘ Ï·Ì‚¿ÓÔ˘Ó ÔÈ Û˘ÁÁÂÓÂ›˜ ÙˆÓ ·ÛıÂ-
ÓÒÓ Ô˘ ÌÂÏÂÙ‹ıËÎ·Ó, ÂÎÙÈÌ‹ıËÎÂ ÌÂ ÙËÓ ÚÔ¸fiıÂÛË fiÙÈ Ù·
Ì¤ÙÚ· ·ÎÙÈÓÔÚÔÛÙ·Û›·˜, Û‡ÌÊˆÓ· ÌÂ ÙÈ˜ Ô‰ËÁ›Â˜ Ô˘ ‰›ÓÔÓÙ·È
ÛÙÔ˘˜ ·ÛıÂÓÂ›˜, ı· ÙËÚÔ‡ÓÙ·È ÌfiÓÔ ÁÈ· 48 h. °È· ÙÔ ÛÎÔfi ·˘-
Ùfi ¤ÁÈÓ·Ó ÔÈ ·Ú·Î¿Ùˆ ·Ú·‰Ô¯¤˜: ·) ÛÙÔ ÚÒÙÔ ‰È‹ÌÂÚÔ, ÛÙÔ
ÔÔ›Ô ı· ÙËÚÔ‡ÓÙ·Ó ·˘ÛÙËÚ¿ Ù· Ì¤ÙÚ· ·ÎÙÈÓÔÚÔÛÙ·Û›·˜, ıÂ-
ˆÚ‹ıËÎÂ fiÙÈ ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ Î·È Ô Â˘Ú‡ÙÂ-
ÚÔ˜ ÏËı˘ÛÌfi˜ ı· ‚ÚÈÛÎfiÙ·Ó ÛÂ ·fiÛÙ·ÛË 2 m ·fi ÙÔÓ ÂÍÂ-
Ù·Ûı¤ÓÙ· ·ÛıÂÓ‹ ÁÈ· 24 h Î·È 8 h ËÌÂÚËÛ›ˆ˜ ·ÓÙ›ÛÙÔÈ¯·, ‚)
ÌÂÙ¿ ÙÈ˜ 48 h Î·È ¤ˆ˜ fiÙÔ˘ Ë ÂÎÂÌfiÌÂÓË ·fi ÙÔÓ ·ÛıÂÓ‹
·ÎÙÈÓÔ‚ÔÏ›· Ú·ÎÙÈÎ¿ ÂÎÌË‰ÂÓÈÛÙÂ›, ıÂˆÚ‹ıËÎÂ fiÙÈ, Î·Ù¿ Ì¤ÛÔ
fiÚÔ, Ù· ¿ÙÔÌ· ÙÔ˘ ¿ÌÂÛÔ˘ ÔÈÎÔÁÂÓÂÈ·ÎÔ‡ ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ı·
‚Ú›ÛÎÔÓÙ·Ó ÛÂ ·fiÛÙ·ÛË 1 m ·fi ÙÔÓ ·ÛıÂÓ‹ ÁÈ· 24 h Î·È Ô
Â˘Ú‡ÙÂÚÔ˜ ÏËı˘ÛÌfi˜ ÁÈ· 12 h ËÌÂÚËÛ›ˆ˜ ·ÓÙ›ÛÙÔÈ¯· Î·È Á) Ô
ÌÂÙÚÔ‡ÌÂÓÔ˜ Ú˘ıÌfi˜ ‰fiÛË˜ R(t), ÛÂ ÌSv/h, ıÂˆÚ‹ıËÎÂ fiÙÈ
ÌÂÈÒÓÂÙ·È ÂÎıÂÙÈÎ¿ Û˘Ó·ÚÙ‹ÛÂÈ ÙÔ˘ ¯ÚfiÓÔ˘ ÌÂ ‚¿ÛË ÙÔ Ê˘ÛÈÎfi
¯ÚfiÓÔ ·fiÛ‚ÂÛË˜ ÙÔ˘ 131π. ™ÙË ıÂÒÚËÛË ·˘Ù‹ Á›ÓÂÙ·È ˘ÂÚÂ-
ÎÙ›ÌËÛË ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜, ÂÂÈ‰‹ ‰Â Ï·Ì‚¿ÓÂÙ·È ˘fi„Ë Ë
·Ô‚ÔÏ‹ ÙÔ˘ 131π ·fi ÙÔÓ ·ÛıÂÓ‹ Ì¤Ûˆ ÙË˜ ‚ÈÔÏÔÁÈÎ‹˜ Ô‰Ô‡.
∏ ‰fiÛË Ô˘ ı· ·ÔÚÚÔÊÔ‡ÛÂ ¤Ó· ¿ÙÔÌÔ ·Ó ‚ÚÈÛÎfiÙ·Ó Û˘ÓÂ-
¯Ò˜ ÛÙÈ˜ ·Ú·¿Óˆ ·ÔÛÙ¿ÛÂÈ˜ 2 m Î·È 1 m ˘ÔÏÔÁ›ÛÙËÎÂ
·fi ÙÔ ÔÏÔÎÏ‹ÚˆÌ·:

D = �b

a
R(t) dt ,

fiÔ˘: a=1, b=48 ÁÈ· ÙÔ ÚÒÙÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· ÙˆÓ 48 h Î·È
a=48, b�∞ ÁÈ· ÙÔ ˘fiÏÔÈÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ·, ·fi ÙÈ˜ 48 h
Î·È ¤ˆ˜ fiÙÔ˘ Ô Ú˘ıÌfi˜ ÙË˜ ‰fiÛË˜ Á›ÓÂÈ ·ÌÂÏËÙ¤Ô˜.

∞ÔÙÂÏ¤ÛÌ·Ù·
√È ÌÂÙÚ‹ÛÂÈ˜ Ô˘ Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó ÛÂ fiÏÔ˘˜ ÙÔ˘˜ ·ÛıÂ-
ÓÂ›˜ Î·È ·ÊÔÚÔ‡Û·Ó ÛÙÔ Ú˘ıÌfi ‰fiÛË˜ ÛÙ· 2 m, 1 m Î·È 0,5
m, 1 h Î·È 48 h ÌÂÙ¿ ÙË Ï‹„Ë ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘, ·ÚÔ˘-
ÛÈ¿˙ÔÓÙ·È ·ÓÙ›ÛÙÔÈ¯· ÛÙ· ·Ú·Î¿Ùˆ Ú·‚‰ÔÁÚ¿ÌÌ·Ù· (™¯. 1
Î·È 2). √È ÙÈÌ¤˜ ÙˆÓ ÌÂÙÚËı¤ÓÙˆÓ Ú˘ıÌÒÓ ‰fiÛÂˆÓ ÙËÓ 1 h Î·È
ÛÙÈ˜ 48 h ÛÂ ·fiÛÙ·ÛË 2 m Î˘Ì¿ÓıËÎ·Ó ÌÂÙ·Í‡ (0,44-3,1)
ÌSv/h Î·È (0,03-0,6) ÌSv/h ·ÓÙ›ÛÙÔÈ¯·. ∂›ÛË˜, ÔÈ ÙÈÌ¤˜ ÙˆÓ
ÌÂÙÚËı¤ÓÙˆÓ Ú˘ıÌÒÓ ‰fiÛÂˆÓ ÙËÓ 1h Î·È ÛÙÈ˜ 48h ÛÂ ·fi-
ÛÙ·ÛË 1 m Î˘Ì¿ÓıËÎ·Ó ÌÂÙ·Í‡ (3,06-9,8) ÌSv/h Î·È (0,1-2)
ÌSv/h ·ÓÙ›ÛÙÔÈ¯·.

∂ÚÂ˘ÓËÙÈÎfi ÕÚıÚÔ
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™˘˙‹ÙËÛË
√È Ì¤ÛÂ˜ ÙÈÌ¤˜ ÙˆÓ ÌÂÙÚÔ‡ÌÂÓˆÓ Ú˘ıÌÒÓ ‰fiÛÂˆÓ ·Ó¿ MBq
(¶›Ó. 1) Ô˘ ˘ÔÏÔÁ›ÛÙËÎ·Ó ·fi ÂÌ¿˜, ·Ó Î·È ÙË˜ ›‰È·˜ Ù¿ÍÂˆ˜
ÌÂÁ¤ıÔ˘˜, ‹Ù·Ó ÌÈÎÚfiÙÂÚÂ˜ ·fi ÙÈ˜ ·Ó·ÊÂÚfiÌÂÓÂ˜ ·fi ¿ÏÏÔ˘˜
Û˘ÁÁÚ·ÊÂ›˜ [8,10]. ∞˘Ùfi ÌÔÚÂ› Ó· ·Ô‰ÔıÂ› ·ÊÂÓfi˜ ÛÙÔ fiÙÈ
fiÏÔÈ ÔÈ ·ÛıÂÓÂ›˜ ÛÙÈ˜ ÚÔ·Ó·ÊÂÚıÂ›ÛÂ˜ ÂÚÁ·Û›Â˜ ·ÚÔ˘Û›·˙·Ó
ÎÔÏfi‚ˆÌ· ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó·, ÂÓÒ ÛÙËÓ ·ÚÔ‡Û· ÂÚÁ·Û›·
·ÚÔ˘Û›·˙·Ó ÎÔÏfi‚ˆÌ· ÛÂ ÔÛÔÛÙfi ÌfiÓÔ 47% Î·È ·ÊÂÙ¤ÚÔ˘
ÛÙÔ fiÙÈ ÔÈ ¯ÔÚËÁÔ‡ÌÂÓÂ˜ ‰fiÛÂÈ˜ 131π ‹Ù·Ó ÛËÌ·ÓÙÈÎ¿ ÌÈÎÚfiÙÂ-
ÚÂ˜ ·ÊÔ‡ ÚÔ‚Ï¤ÔÓÙ·Ó ÌfiÓÔ ÁÈ· √™ Î·È fi¯È ÁÈ· ÙËÓ ıÂÚ·Â›·
ÙÔ˘ ÎÔÏÔ‚ÒÌ·ÙÔ˜. °È· ÙÔ˘˜ ÏfiÁÔ˘˜ ·˘ÙÔ‡˜, ÛÙËÓ ·ÚÔ‡Û· ÂÚ-
Á·Û›·, ÔÈ ÌÂÙÚÔ‡ÌÂÓÔÈ Ú˘ıÌÔ› ‰fiÛÂˆÓ ÛÙÈ˜ 48 h ÚÔÛÂÁÁ›˙Ô˘Ó
ÙÈ˜ ÌË‰ÂÓÈÎ¤˜ ÙÈÌ¤˜.  

™ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ì·˜ ·Ú·ÙËÚ‹ıËÎÂ ÂÚ›Ô˘ 93%±7% ÙÒ-
ÛË ÙÔ˘ ÌÂÙÚÔ‡ÌÂÓÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ ÙÔ˘ 131π, ÙÈ˜ ÚÒÙÂ˜ 48 h.

™ÙÔÓ ¶›Ó·Î· 1 ‰›ÓÔÓÙ·È ÔÈ Ì¤ÛÂ˜ ÙÈÌ¤˜ Î·È ÔÈ Ù˘ÈÎ¤˜ ·Ô-
ÎÏ›ÛÂÈ˜ ÙˆÓ ÌÂÙÚËı¤ÓÙˆÓ Ú˘ıÌÒÓ ‰fiÛÂˆÓ ·Ó¿ ¯ÔÚËÁÔ‡ÌÂÓË
ÂÓÂÚÁfiÙËÙ·.

™ÙË Û˘Ó¤¯ÂÈ· ˘ÔÏÔÁ›ÛÙËÎÂ Ë ‰fiÛË Ô˘ ı· Ï¿Ì‚·ÓÂ ¤Ó·
¿ÙÔÌÔ ·Ó ‚ÚÈÛÎfiÙ·Ó Û˘ÓÂ¯Ò˜, ÛÂ ·fiÛÙ·ÛË 2 m ·fi ÙÔÓ
·ÛıÂÓ‹ ÙÈ˜ ÚÒÙÂ˜ 48 h Î·È ÛÙË Û˘Ó¤¯ÂÈ· ÛÂ ·fiÛÙ·ÛË 1 m
ÌÂÙ¿ ÙÈ˜ 48 h ¤ˆ˜ fiÙÔ˘ Ô Ú˘ıÌfi˜ ‰fiÛË˜ Ó· Á›ÓÂÈ ·ÌÂÏËÙ¤Ô˜. ∏
‰fiÛË ·˘Ù‹ ˘ÔÏÔÁ›ÛÙËÎÂ ·fi Ù· ÂÌ‚·‰¿ Ô˘ ÂÚÈÎÏÂ›ÔÓÙ·È
ÌÂÙ·Í‡ ÙˆÓ Î·Ì‡ÏˆÓ Ô˘ ‰›ÓÔ˘Ó ÙË ÌÂ›ˆÛË ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜
ÛÙ· ·ÓÙ›ÛÙÔÈ¯· ¯ÚÔÓÈÎ¿ ‰È·ÛÙ‹Ì·Ù· (™¯. 3 Î·È 4). 

∏ Û˘ÓÔÏÈÎ‹ ‰fiÛË Ô˘ ÂÎÙÈÌ‹ıËÎÂ fiÙÈ ¤Ï·‚·Ó ÙÔ ¿ÌÂÛÔ ÔÈ-
ÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ Î¿ıÂ ·ÛıÂÓ‹ Î·È Ô Â˘Ú‡ÙÂÚÔ˜ ÏË-
ı˘ÛÌfi˜, ÌÂ ÙËÓ ÚÔ¸fiıÂÛË fiÙÈ ÙËÚ‹ıËÎ·Ó ÔÈ ·Ú·‰Ô¯¤˜ Ô˘
¤ÁÈÓ·Ó ·Ú¯ÈÎ¿, ‰›ÓÂÙ·È ·fi ÙÔ ¿ıÚÔÈÛÌ· ÙˆÓ ÂÌ‚·‰ÒÓ:

°È· ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ:  DÛ˘ÓÔÏÈÎ‹ = ∂1 + ∂2

°È· ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi:  DÛ˘ÓÔÏÈÎ‹ = 0,3∂1 + 0,5∂2

∏ Î·Ù·ÓÔÌ‹ ÙˆÓ ‰fiÛÂˆÓ ÁÈ· ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ-
‚¿ÏÏÔÓ Î·È ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi, Ô˘ ˘ÔÏÔÁ›ÛÙËÎÂ ÁÈ· ÙÔ
Û‡ÓÔÏÔ ÙˆÓ ·ÛıÂÓÒÓ,  ·ÚÔ˘ÛÈ¿˙ÂÙ·È ÛÙ· ™¯‹Ì·Ù· 5 Î·È 6
·ÓÙ›ÛÙÔÈ¯·. 

√È ‰fiÛÂÈ˜ Û‡ÌÊˆÓ· ÌÂ Ù· ™¯‹Ì·Ù· 5 Î·È 6 Î˘Ì¿ÓıËÎ·Ó ÁÈ·
ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ·fi 76 ÌSv ¤ˆ˜ 640 ÌSv (Ì¤-
ÛË ÙÈÌ‹ = 210,8 ÌSv ± 120 ÌSv) Î·È ÁÈ· ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi
·fi 22 ÌSv ¤ˆ˜ 171 ÌSv (Ì¤ÛË ÙÈÌ‹ = 66,8 ÌSv ± 32 ÌSv.

∂ÚÂ˘ÓËÙÈÎfi ÕÚıÚÔ
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0,5 m 0,124 ± 0,021 0,008 ± 0,007

1 m 0,034 ± 0,005 0,003 ± 0,002

2 m 0,009 ± 0,004 0,0006 ± 0,0005

∞fiÛÙ·ÛË ™ÙË 1 h (M ± SD) ™ÙÈ˜ 48 h (M ± SD)

¶›Ó·Î·˜ 1. ƒ˘ıÌÔ› ‰fiÛÂˆÓ (ÌSv/h ·Ó¿ MBq ¯ÔÚËÁÔ‡ÌÂÓË˜
ÂÓÂÚÁfiÙËÙ·˜) (Mean±SD) ·fi ·ÛıÂÓÂ›˜ ÌÂ ¢∫£ Ô˘ ˘Ô‚Ï‹-
ıËÎ·Ó ÛÂ √™ ÁÈ· ÙË ‰È·›ÛÙˆÛË ÎÔÏÔ‚ÒÌ·ÙÔ˜ ‹ ÌÂÙ·ÛÙ¿ÛÂˆÓ

™¯‹Ì· 1. ƒ˘ıÌÔ› ‰fiÛÂˆÓ Ô˘ ÌÂÙÚ‹ıËÎ·Ó ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ 1 h ÌÂÙ¿ ÙË
¯ÔÚ‹ÁËÛË ÙÔ˘ 131π

™¯‹Ì· 2. ƒ˘ıÌÔ› ‰fiÛÂˆÓ Ô˘ ÌÂÙÚ‹ıËÎ·Ó ÛÙÔ˘˜ ·ÛıÂÓÂ›˜ ‰‡Ô Ì¤ÚÂ˜ ÌÂ-
Ù¿ ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ 131π

™¯‹Ì· 3. ∂ÎıÂÙÈÎ‹ ÌÂ›ˆÛË ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ ÙÔ˘ ·ÛıÂÓ‹, ÌÂ ·Ú¯ÈÎ‹ ÙÈ-
Ì‹ ·˘Ù‹ Ô˘ ÌÂÙÚ‹ıËÎÂ ÛÂ ·fiÛÙ·ÛË 2 m, 1 h  ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ Ú·-
‰ÈÔÊ·ÚÌ¿ÎÔ˘ Î·È  ÁÈ· 48 h

™¯‹Ì· 4. ∂ÎıÂÙÈÎ‹ ÌÂ›ˆÛË ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ ÙÔ˘ ·ÛıÂÓ‹, ÌÂ ·Ú¯ÈÎ‹ ÙÈ-
Ì‹ ·˘Ù‹ Ô˘ ÌÂÙÚ‹ıËÎÂ ÛÂ ·fiÛÙ·ÛË 1 m, 48 h ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË 131π
ÛÙÔÓ ·ÛıÂÓ‹
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∆Ô ·ÔÙ¤ÏÂÛÌ· ·˘Ùfi Û˘ÌÊˆÓÂ› ÌÂ ÙÔ ·ÔÙ¤ÏÂÛÌ· ¿ÏÏˆÓ Û˘Á-
ÁÚ·Ê¤ˆÓ [8], ÔÈ ÔÔ›ÔÈ ˘ÔÏfiÁÈÛ·Ó ÙËÓ Î¿ı·ÚÛË ÙÔ˘ 131π ÛÙÈ˜
48 h ÛÂ 91,8%±8,2% ÙË˜ ¯ÔÚËÁÔ‡ÌÂÓË˜ ÂÓÂÚÁfiÙËÙ·˜. ¶·-
ÚfiÌÔÈ· Û˘ÌÂÚ¿ÛÌ·Ù· ÌÔÚÔ‡Ó Ó· ÂÍ·¯ıÔ‡Ó Î·È ·fi ÙÔ ™¯‹Ì·

7, fiÔ˘ Ê·›ÓÂÙ·È ˆ˜ ÁÈ· ÙÈ˜ ÂÚÈÙÒÛÂÈ˜ ·Ú¯ÈÎ‹˜ ‹ Â·Ó·ÏË-
ÙÈÎ‹˜ ıÂÚ·Â›·˜ ÙÔ˘ Î·ÚÎ›ÓÔ˘, ÙÔ ÔÛÔÛÙfi Î·Ù·ÎÚ¿ÙËÛË˜ ÙÔ˘
131π Â›Ó·È ÌÈÎÚfiÙÂÚÔ ÛÂ Û¯¤ÛË ÌÂ ÂÎÂ›ÓÔ Ô˘ ÌÂÙÚ‹ıËÎÂ ÛÙËÓ
ÂÚ›ÙˆÛË ÙÔ˘ ˘ÂÚı˘ÚÂÔÂÈ‰ÈÛÌÔ‡ [2].  

∆Ô ÔÛÔÛÙfi ÌÂ›ˆÛË˜ ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ 48 h ÌÂÙ¿ ÙË Ï‹-
„Ë ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ÛÙÔ 1 m, ‹Ù·Ó ¿Óˆ ÙÔ˘ 90% ÁÈ· ÙËÓ
ÏÂÈÔÓfiÙËÙ· ÙˆÓ ·ÛıÂÓÒÓ.  √È ÌÔÓ·‰ÈÎ¤˜ ÙÚÂÈ˜ ÂÚÈÙÒÛÂÈ˜
fiÔ˘ ÙÔ ÔÛÔÛÙfi ÌÂ›ˆÛË˜ ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ ‹Ù·Ó ÌÈÎÚfiÙÂÚÔ
·fi ÙÔ 90%, ·ÊÔÚÔ‡Û·Ó ÛÂ ·ÛıÂÓÂ›˜ Ô˘ Â›¯·Ó ÎÔÏfi‚ˆÌ·
ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤Ó·  (™¯. 8). 

∞fi ÙËÓ ·Ó¿Ï˘ÛË ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ Ì·˜ ÚÔ¤Î˘„Â fiÙÈ ÙÔ
81,25% ÙˆÓ ·ÛıÂÓÒÓ ÌÂ ¢∫£ Ô˘ ÌÂÙ¿ ÙË ¯ÂÈÚÔ˘ÚÁÈÎ‹ Â¤Ì-
‚·ÛË Î·È ÂÈ‰ÈÎfiÙÂÚ· ÚÈÓ ·fi ÙÔ √™, ‰ÂÓ Â›¯·Ó Ï¿‚ÂÈ 131π ÁÈ·
ÙË ıÂÚ·Â˘ÙÈÎ‹ «ÂÎÙÔÌ‹» ÙÔ˘ ÎÔÏÔ‚ÒÌ·ÙÔ˜ ÙÔ˘ ı˘ÚÂÔÂÈ‰‹ ·‰¤-
Ó·, ÂÌÊ¿ÓÈÛ·Ó ÛÙÔ √™ ÎÔÏfi‚ˆÌ· ÂÓÒ ÌfiÓÔ ÙÔ 7,1% ÙˆÓ
·ÛıÂÓÒÓ Ô˘ Â›¯·Ó Ï¿‚ÂÈ ıÂÚ·Â˘ÙÈÎfi 131π ÚÔËÁÔ‡ÌÂÓ· Â·-
ÓÂÌÊ¿ÓÈÛÂ ÛÙÔ √™ ÎÔÏfi‚ˆÌ· (™¯. 8). 

√È ˘ÔÏÔÁÈÛıÂ›ÛÂ˜ ‰fiÛÂÈ˜ ·ÚÔ˘ÛÈ¿˙Ô˘Ó ÌÂÁ¿ÏÔ Â‡ÚÔ˜
Î·Ù·ÓÔÌ‹˜ (ÌÂÁ¿ÏÂ˜ ÙÈÌ¤˜ Ù˘ÈÎ‹˜ ·fiÎÏÈÛË˜) ÚÔÊ·ÓÒ˜ ÏfiÁˆ
ÙÔ˘ fiÙÈ ÙÔ ‰Â›ÁÌ· ÙˆÓ ·ÛıÂÓÒÓ Ì·˜ ‹Ù·Ó ·ÓÔÌÔÈÔÁÂÓ¤˜ Û¯ÂÙÈÎ¿
ÌÂ ÙËÓ ‡·ÚÍË ÎÔÏÔ‚ÒÌ·ÙÔ˜ ÙÔ˘ ·‰¤Ó·.
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∫·Ù·ÓÔÌ‹ ‰fiÛË˜
ÛÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ÙˆÓ ·ÛıÂÓÒÓ

151 ¤ˆ˜ 250 ÌSv
50 ¤ˆ˜ 150 ÌSv

351 ¤ˆ˜ 450 ÌSv
251 ¤ˆ˜ 350 ÌSv 451 ¤ˆ˜ 650 ÌSv

∫·Ù·ÓÔÌ‹ ‰fiÛË˜ ÁÈ· ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi

51 ¤ˆ˜ 100 ÌSv
1 ¤ˆ˜ 50 ÌSv 101 ¤ˆ˜ 150 ÌSv

151 ¤ˆ˜ 200 ÌSv

™¯‹Ì· 6. ∏ Î·Ù·ÓÔÌ‹ ÙË˜ Û˘ÓÔÏÈÎ‹˜ ‰fiÛË˜ ÁÈ· ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi,
ıÂˆÚÒÓÙ·˜ 8 h ·Ú·ÌÔÓ‹˜ ÛÙ· 2 m ÁÈ· ÙÈ˜ ÚÒÙÂ˜ 48 h ÌÂÙ¿ ÙË Ï‹„Ë
ÙÔ˘ 131π  Î·È 12 h ·Ú·ÌÔÓ‹˜ ÛÙÔ 1 m ÌÂÙ¿ ÙÈ˜ 48 h Î·È ¤ˆ˜ fiÙÔ˘ Ë ‰fiÛË
Á›ÓÂÙ·È ·ÌÂÏËÙ¤· 

™¯‹Ì· 5. ∏ Î·Ù·ÓÔÌ‹ ÙË˜ Û˘ÓÔÏÈÎ‹˜ ‰fiÛË˜ ÙÔ˘ ¿ÌÂÛÔ˘ ÔÈÎÔÁÂÓÂÈ·ÎÔ‡
ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙˆÓ ·ÛıÂÓÒÓ  ÛÙÔ˘˜ ÔÔ›Ô˘˜ ¯ÔÚËÁ‹ıËÎÂ 131π, ıÂˆÚÒ-
ÓÙ·˜ 24 h ·Ú·ÌÔÓ‹˜ ÛÙ· 2 m ÁÈ· ÙÈ˜ ÚÒÙÂ˜ 48 h ÌÂÙ¿ ÙË Ï‹„Ë ÙÔ˘ 131π
Î·È 24 h ·Ú·ÌÔÓ‹˜ ÛÙÔ 1 m ÌÂÙ¿ ÙÈ˜ 48 h Î·È ¤ˆ˜ fiÙÔ˘ Ë ‰fiÛË Á›ÓÂÙ·È
·ÌÂÏËÙ¤·

™¯‹Ì· 8. ∆Ô ÔÛÔÛÙfi (%) ÌÂ›-
ˆÛË˜ ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ ÙˆÓ
·ÛıÂÓÒÓ ÌÂ ¢∫£ ÛÙÔ 1 m Î·È
48 h ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ 131π
ÛÂ Û¯¤ÛË ÌÂ ÙËÓ ‡·ÚÍË ‹ ÌË
ÎÔÏÔ‚ÒÌ·ÙÔ˜ (·) ÌfiÓÔ ÁÈ·
·ÛıÂÓÂ›˜ Ô˘ ‰ÂÓ Â›¯·Ó Ï¿‚ÂÈ
131π  ÁÈ· Î·Ù·ÛÙÚÔÊ‹ ÙÔ˘ ÎÔÏÔ-
‚ÒÌ·ÙÔ˜ ÛÙÔ ·ÚÂÏıfiÓ, (‚)
ÌfiÓÔ ÁÈ· ·ÛıÂÓÂ›˜ Ô˘ Â›¯·Ó
Ï¿‚ÂÈ 131π ÁÈ· Î·Ù·ÛÙÚÔÊ‹ ÙÔ˘
ÎÔÏÔ‚ÒÌ·ÙÔ˜

™¯‹Ì· 7. ∆˘ÈÎ¤˜ Î·Ì‡ÏÂ˜ Î·Ù·ÎÚ¿ÙËÛË˜  131π, ICRP 94 (2005) [2]
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∞fi ÙÈ˜ ‰fiÛÂÈ˜ Ô˘ ˘ÔÏÔÁ›ÛÙËÎ·Ó, ·Ú’ fiÏÂ˜ ÙÈ˜ ˘ÂÚÂ-
ÎÙÈÌ‹ÛÂÈ˜ Ô˘ ¤ÁÈÓ·Ó Î·È ÌÂ ÙËÓ Ù‹ÚËÛË ÙˆÓ Ì¤ÙÚˆÓ ·ÎÙÈÓÔ-
ÚÔÛÙ·Û›·˜ ÁÈ·  48 h ·fi ÙË Ï‹„Ë ÙÔ˘ 131I, ÚÔÎ‡ÙÂÈ fiÙÈ ÛÂ
Î·ÌÈ¿ ÂÚ›ÙˆÛË ‰ÂÓ ÍÂÂÚ¿ÛÙËÎ·Ó Ù· ÂÚÈÔÚÈÛÙÈÎ¿ Â›Â‰·
‰fiÛÂˆÓ ÁÈ· ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ·ÛıÂÓ‹
Î·È ÙÔÓ Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi. ™ÙËÓ ÂÈ‰ÈÎ‹ ÂÚ›ÙˆÛË fiÔ˘ Ô
·ÛıÂÓ‹˜ ¤¯ÂÈ ÂÎÙÂÙ·Ì¤ÓÔ ÎÔÏfi‚ˆÌ·, Èı·ÓfiÓ Ó· ··ÈÙËıÂ›
ÌÂÁ·Ï‡ÙÂÚÔ ¯ÚÔÓÈÎfi ‰È¿ÛÙËÌ· Ù‹ÚËÛË˜ ÙˆÓ Ô‰ËÁÈÒÓ ·ÎÙÈÓÔ-
ÚÔÛÙ·Û›·˜. ¶ÚÔÎÂÈÌ¤ÓÔ˘ Ó· ·ÚıÂ› ·˘Ù‹ Ë ÂÈÊ‡Ï·ÍË, Û˘ÓÈ-
ÛÙ¿Ù·È Ë Ì¤ÙÚËÛË ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ ÙÔ˘ ·ÛıÂÓ‹ 48 h ÌÂÙ¿
ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘, ·fi ÙÔ˘˜ ·ÎÙÈÓÔÊ˘ÛÈÎÔ‡˜
ÙÔ˘ ÂÎ¿ÛÙÔÙÂ ÂÚÁ·ÛÙËÚ›Ô˘ ÁÈ· ÙÔÓ ˘ÔÏÔÁÈÛÌfi ÙË˜ ÂÓ ‰˘Ó¿-
ÌÂÈ ‰fiÛË˜ ·fi ÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ Î·È ÙÔÓ
Â˘Ú‡ÙÂÚÔ ÏËı˘ÛÌfi. °ÂÓÈÎfiÙÂÚ· fiÌˆ˜, Î·Ù¿ ÙËÓ ¿Ô„Ë ÙˆÓ
Û˘ÁÁÚ·Ê¤ˆÓ ÙË˜ ÂÚÁ·Û›·˜ ·˘Ù‹˜, ı· ÌÔÚÂ› Ó· ÚÔÙ·ıÂ› ÌÂ
·ÛÊ¿ÏÂÈ·, Ë Ù‹ÚËÛË ÙˆÓ Ô‰ËÁÈÒÓ ÚÔÛÙ·Û›·˜ ÁÈ· ÌfiÓÔ ‰‡Ô
Ì¤ÚÂ˜ ·fi ÙË ¯ÔÚ‹ÁËÛË ÙÔ˘ 131π ÁÈ· √™, fiˆ˜ ÌÂÏÂÙ‹ıËÎÂ
·Ú·¿Óˆ.

™ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË ‰ÂÓ ÂÍÂÙ¿ÛıËÎÂ Ë ÂÚ›ÙˆÛË ÌÈÎÚÒÓ
·È‰ÈÒÓ ÛÙÔ ¿ÌÂÛÔ ÔÈÎÔÁÂÓÂÈ·Îfi ÂÚÈ‚¿ÏÏÔÓ, ËÏÈÎ›·˜ ÌÈÎÚfiÙÂ-
ÚË˜ ÙˆÓ ÙÚÈÒÓ ÂÙÒÓ, fiÔ˘ Èı·Ó¿ ··ÈÙÂ›Ù·È ·Ú·ÙÂÙ·Ì¤ÓË Ê˘-
ÛÈÎ‹ Â·Ê‹ ÌÂ ÙÔ˘˜ ÁÔÓÂ›˜-·ÛıÂÓÂ›˜ ÛÂ ·fiÛÙ·ÛË ÌÈÎÚfiÙÂÚË
ÙÔ˘ 0,5 m Î·È Û˘ÓÈÛÙ¿Ù·È Ó· ÙËÚÔ‡ÓÙ·È Ù· ‹‰Ë ÚÔÙÂÈÓfiÌÂÓ·
¤ˆ˜ ÙÒÚ· Ì¤ÙÚ· ·ÎÙÈÓÔÚÔÛÙ·Û›·˜. 
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protection measures for doses

up to 222 MBq iodine-131

for whole body scintiscan

for the detection of metastatic lesions
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Abstract
The goal of this study was to estimate the necessary period of time,
required for radiation protection instructions to be followed by pa-
tients with differentiated thyroid carcinoma after total thyroidecto-
my who are given iodine-131 (131I) for a whole body scintiscan
(WBS) in relation to the instructions of the European Commission
and the ICRP. In order to estimate and evaluate the dose received
by the family members and the general public, we have studied 30
patients and were given a dose of 92-222 MBq of 131I for a diag-
nostic WBS. The patients studied were four men with mean age ±
standard deviation (M±SD) =55±6 y and 26 women with:
M±SD = 47±14 y. Dose rate measurements were carried out at
the Nuclear Medicine Department of the AHEPA University Hos-
pital; 1 h after the patients had received the 131I dose and 48h lat-
er when they returned to the hospital for the WBS. The calculated
doses received by the in-living relatives of the patients and by the
general public, assuming that radiation protection measures were
applied for 2d, ranged between 76–640 ÌSv and 22–171 ÌSv re-
spectively. In conclusion, the results of this study, compared to the
dose constraints suggested by the European Commission, indicate
that the duration of radiation protection guidelines for patients re-
ceiving 131I for diagnostic purposes could be reduced to only two
days without any potential risk to family members or to members of
the public. The case of children of the immediate family environ-
ment, aged less than 3 y, was not investigated in this study.
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