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¶ÂÚ›ÏË„Ë
∂ÂÈ‰‹ ‰ÂÓ ÌÔÚ¤Û·ÌÂ Ó· ‚ÚÔ‡ÌÂ ÛÙËÓ ÚÔÛÈÙ‹ ÛÂ Ì·˜ ‚È‚ÏÈÔÁÚ·Ê›· ÌÂÏ¤ÙÂ˜ Û¯ÂÙÈÎ¤˜ ÌÂ ÙÈ˜ ÂÏ¿¯ÈÛÙÂ˜
‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ Ô˘ ÂÎ¤ÌÔÓÙ·È ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ô˘ ¤Ï·‚·Ó ‰fiÛÂÈ˜ 90À ÁÈ· Ú·‰ÈÔ¸ÌÂÓfiÏ˘-
ÛË (ƒY), ·Ó·Ï¿‚·ÌÂ ÙËÓ ÂÚÁ·Û›· ·˘Ù‹. ªÂÏÂÙ‹ıËÎ·Ó 16 ·ÛıÂÓÂ›˜ Ô˘ ˘Ô‚Ï‹ıËÎ·Ó ÛÂ ƒÀ ÛÙÔ Áfi-
Ó·ÙÔ ÌÂ ÂÓ‰Ô·ÚıÚÈÎ‹ ¯ÔÚ‹ÁËÛË 181±13 ªBq ÎÔÏÏÔÂÈ‰Ô‡˜ ˘ÚÈÙÈÎÔ‡ ˘ÙÙÚ›Ô˘-90 [colloid silicate
yttrium-90 (90À-SC)]. √È ‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ÛÙÔ ÚÔÛˆÈÎfi Î·È ÛÙ· ¿ÙÔÌ· ÙÔ˘ ÛÙÂÓÔ‡ ÂÚÈ‚¿ÏÏÔ-
ÓÙÔ˜ ÚÔÛ‰ÈÔÚ›ÛıËÎ·Ó ·fi ÌÂÙÚ‹ÛÂÈ˜ Ú˘ıÌÒÓ ‰fiÛË˜ ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜, Ô˘ ¤ÁÈÓ·Ó ÂÓÙfi˜ 10 min ÌÂ-
Ù¿ ÙËÓ ÂÓ‰Ô·ÚıÚÈÎ‹ ¯ÔÚ‹ÁËÛË ÙÔ˘ 90À-SC, ÌÂ ‚·ıÌÔÏÔÁËÌ¤ÓÔ ı¿Ï·ÌÔ ÈÔÓÙÈÛÌÔ‡ ÛÂ ·ÔÛÙ¿ÛÂÈ˜ 0,5
m, 1 m Î·È 2 m ·fi ÙËÓ ¿ÚıÚˆÛË. √È Ú˘ıÌÔ› ‰fiÛË˜ Û˘Û¯ÂÙ›ÛÙËÎ·Ó ÌÂ ÙÔ ‚¿ÚÔ˜ Î·È ÙÔ ‡„Ô˜ ÙˆÓ
·ÛıÂÓÒÓ Î·È ÙË ¯ÔÚËÁËıÂ›Û· ÂÓÂÚÁfiÙËÙ·. ∆· ·ÔÙÂÏ¤ÛÌ·Ù¿ Ì·˜ ‰Â›¯ÓÔ˘Ó Ù· ÂÍ‹˜: √È Ì¤ÛÂ˜ ÙÈÌ¤˜ Ú˘ı-
ÌÒÓ ‰fiÛË˜ ‹Ù·Ó 0,6±0,4 ÌSv/h ÛÂ 0,5 m, 0,1±0,1 ÌSv/h ÛÂ 1 m Î·È 0,1±0,0 ÌSv/h ÛÂ 2 m. √È
Ú˘ıÌÔ› ‰fiÛÂˆÓ ÛÂ ·fiÛÙ·ÛË 0,5m ‚Ú¤ıËÎ·Ó Ó· Û¯ÂÙ›˙ÔÓÙ·È ÛËÌ·ÓÙÈÎ¿ ÌÂ ÙÔ ‚¿ÚÔ˜ ÙˆÓ ·ÛıÂÓÒÓ
(P<0.02), ·ÏÏ¿ fi¯È ÌÂ ÙÔ ‡„Ô˜ ÙÔ˘˜ ‹ ÙË ¯ÔÚËÁËıÂ›Û· ÂÓÂÚÁfiÙËÙ·. OÈ Ì¤ÁÈÛÙÂ˜ ÔÏÔÛˆÌ·ÙÈÎ¤˜ ‰fiÛÂÈ˜
·ÎÙÈÓÔ‚ÔÏ›·˜ ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜ ·Ó¿ ıÂÚ·Â›· ˘ÔÏÔÁ›˙ÔÓÙ·È Ó· Â›Ó·È 55 ÌSv ÁÈ· ÔÈÎÂ›Ô˘˜ ÙˆÓ ·ÛıÂ-
ÓÒÓ Ô˘ ˙Ô˘Ó Ì·˙› ÙÔ˘˜, 2,9-3,4 ÌSv ÁÈ· ÙÔ ÓÔÛËÏÂ˘ÙÈÎfi ÚÔÛˆÈÎfi, 0,2-1,8 ÌSv ÁÈ· ÙÔÓ ıÂÚ¿ÔÓÙ·
˘ÚËÓÈÎfi È·ÙÚfi Î·È 0,3-0,6 ÌSv ÁÈ· ÙÔÓ ÙÂ¯ÓÔÏfiÁÔ Ô˘ ÂÌÏ¤ÎÂÙ·È ÛÙËÓ fiÏË ‰È·‰ÈÎ·Û›·. OÈ ÙÈÌ¤˜ ·˘-
Ù¤˜ Â›Ó·È ÌÈÎÚfiÙÂÚÂ˜ ·fi ·˘Ù¤˜ Ô˘ ¤¯Ô˘Ó ‰ËÌÔÛÈÂ˘ÙÂ› ÁÈ· Ú·‰ÈÔÊ¿ÚÌ·Î· Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÂÓ·Ï-
Ï·ÎÙÈÎ¿ ÁÈ· ÙË ƒÀ ÙÔ˘ ÁfiÓ·ÙÔ˜, fiˆ˜ ÁÈ· ÙÔ ‰˘ÛÚfiÛÈÔ-165–ferric hydroxide macroaggregate
(165Dy-FHMA) Î·È ÙÔ fiÏÌÈÔ-166 (166∏Ô-FHMA) ÁÈ· ÙÈ˜ Ù˘ÈÎ¿ ¯ÔÚËÁÔ‡ÌÂÓÂ˜ ÂÓÂÚÁfiÙËÙ¤˜ ÙÔ˘˜. ™˘-
ÌÂÚ·ÛÌ·ÙÈÎ¿, Ù· ·ÔÙÂÏ¤ÛÌ·Ù¿ Ì·˜ ‰Â›¯ÓÔ˘Ó fiÙÈ ÛÙË ƒÀ ÙÔ˘ ÁfiÓ·ÙÔ˜ ÌÂ 90À-SC, ÔÈ ‰fiÛÂÈ˜ ·ÎÙÈÓÔ-
‚ÔÏ›·˜ Â›Ó·È, fiˆ˜ ·Ó·ÌÂÓfiÙ·Ó, ÛËÌ·ÓÙÈÎ¿ ÌÈÎÚfiÙÂÚÂ˜ ÙˆÓ ÂÙËÛ›ˆÓ ÔÚ›ˆÓ ‰fiÛÂˆÓ ÁÈ· ÙÔ ÁÂÓÈÎfi ÏË-
ı˘ÛÌfi Î·È ÙÔ˘˜ Â·ÁÁÂÏÌ·ÙÈÎ¿ ÂÎÙÈı¤ÌÂÓÔ˘˜ ÛÂ ·ÎÙÈÓÔ‚ÔÏ›Â˜.
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∂ÈÛ·ÁˆÁ‹

∏
Ú·‰ÈÔ˚ÛÔÙÔÈÎ‹ ·ÚıÚÔ¸ÌÂÓfiÏ˘ÛË ‹ Ú·‰ÈÔ¸ÌÂÓfiÏ˘ÛË (ƒÀ) Â›Ó·È ÌÈ· ·Ó·ÁÓˆÚÈÛÌ¤ÓË
ıÂÚ·Â˘ÙÈÎ‹ Ì¤ıÔ‰Ô˜ ÙË˜ ˘ÚËÓÈÎ‹˜ È·ÙÚÈÎ‹˜ ÁÈ· ‰È¿ÊÔÚÂ˜ ·ÚıÚÔ¿ıÂÈÂ˜ Ô˘ ¯·Ú·-
ÎÙËÚ›˙ÔÓÙ·È ·fi ÊÏÂÁÌÔÓ‹ ÙÔ˘ ÂÓ‰Ô·ÚıÚÈÎÔ‡ ˘Ì¤Ó·, ‰ËÏ·‰‹ ˘ÌÂÓ›ÙÈ‰· (synovitis)

[1,2]. √ ÛÙfi¯Ô˜ ÙË˜ ƒÀ Â›Ó·È Ë Ï‡ÛË ÙÔ˘ ÊÏÂÁÌ·›ÓÔÓÙ· ÂÓ‰Ô·ÚıÚÈÎÔ‡ ˘Ì¤Ó· (˘ÌÂÓfiÏ˘ÛË), ÌÂ
·ÔÙ¤ÏÂÛÌ· ÙËÓ ·Ó·ÎÔ‡ÊÈÛË ·fi ÙÔÓ fiÓÔ Î·È ÙË ‚ÂÏÙ›ˆÛË ÙË˜ ÎÈÓËÙÈÎfiÙËÙ·˜ ÙË˜ ¿ÚıÚˆÛË˜
[2]. ∏ ƒÀ ‚·Û›˙ÂÙ·È ÛÙËÓ ÂÓ‰Ô·ÚıÚÈÎ‹ ¤Á¯˘ÛË Û˘ÁÎÂÎÚÈÌ¤ÓˆÓ Ú·‰ÈÔÊ·ÚÌ¿ÎˆÓ, ‰ËÏ·‰‹ Ú·-
‰ÈÔÓÔ˘ÎÏÈ‰›ˆÓ Ô˘ ÂÎ¤ÌÔ˘Ó ‚-·ÎÙÈÓÔ‚ÔÏ›· ÂÈÛËÌ·ÛÌ¤ÓˆÓ ÌÂ Û˘ÁÎÂÎÚÈÌ¤ÓÔ˘˜ È¯ÓËı¤ÙÂ˜,
ÒÛÙÂ Ó· ÂÈÙÂ˘¯ıÂ› Ë ÂÓ‰Ô·ÚıÚÈÎ‹ ·Ú·ÌÔÓ‹ ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ Î·È Ë ÂÈÏÂÎÙÈÎ‹ ÙÔÈÎ‹
·ÎÙÈÓÔ‚fiÏËÛË ÙÔ˘ ˘Ì¤Ó· ÙË˜ ¿ÚıÚˆÛË˜ [1]. 

∆Ô ‡ÙÙÚÈÔ-90 (yttrium-90, 90À) ·ÔÙÂÏÂ› ÙÔ Ú·‰ÈÔÓÔ˘ÎÏ›‰ÈÔ ÂÎÏÔÁ‹˜ ÁÈ· ÙË ƒÀ ÛÙÔ Áfi-
Ó·ÙÔ, ˘fi ÙË ÌÔÚÊ‹ ÎÈÙÚÈÎÔ‡ (citrate) ‹ ˘ÚÈÙÈÎÔ‡ (silicate) ÎÔÏÏÔÂÈ‰Ô‡˜ ‰È·Ï‡Ì·ÙÔ˜. ™ÙËÓ ·-
ÚÔ‡Û· ÂÚÁ·Û›· ÌÂÏÂÙÔ‡ÌÂ ÙÔ ˘ÚÈÙÈÎfi ÎÔÏÏÔÂÈ‰¤˜ 90À (90À-silicate colloid - 90Y-Sc)   [1-3]. ∆Ô
90À ‰È·Û¿Ù·È ·ÌÈÁÒ˜ ÌÂ ÙËÓ ÂÎÔÌ‹ ‚-ÛˆÌ·ÙÈ‰›ˆÓ Ì¤ÁÈÛÙË˜ ÂÓ¤ÚÁÂÈ·˜ 2,28 MeV Î·È ¯Úfi-
ÓÔ Ê˘ÛÈÎ‹˜ ËÌÈ˙ˆ‹˜ 2,7 d (64,8 h) [1]. øÛÙfiÛÔ, ·fi fiÛÔ ÁÓˆÚ›˙Ô˘ÌÂ, ÛÙË ‚È‚ÏÈÔÁÚ·Ê›· ‰ÂÓ
˘¿Ú¯Ô˘Ó ‰Â‰ÔÌ¤Ó· ÁÈ· ÙÈ˜ ‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ·fi ·ÛıÂÓÂ›˜ ÌÂÙ¿ ·fi ÂÓ‰Ô·ÚıÚÈÎ‹ ¯ÔÚ‹-
ÁËÛË 90À-SC, ·Ó Î·È ÚfiÛÊ·Ù· ¤¯Ô˘Ó ‰ËÌÔÛÈÂ˘ıÂ› Ù¤ÙÔÈÔ˘ Â›‰Ô˘˜ ‰Â‰ÔÌ¤Ó· ÁÈ· ¿ÏÏ· Ú·-
‰ÈÔÊ¿ÚÌ·Î· Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÙË ƒÀ ÛÙÔ ÁfiÓ·ÙÔ [4,5], fiˆ˜ ÁÈ· ÙÔ ‰˘ÛÚfiÛÈÔ-165
Ì·ÎÚÔÎ·ıÈ˙Ëı¤Ó ˘‰ÚÔÍÂ›‰ÈÔ ÙÔ˘ ÛÈ‰‹ÚÔ˘ - ferric hydroxide macroaggregate (165Dy-FHMA)
[6] Î·È ÁÈ· ÙÔ fiÏÌÈÔ-166 (166∏Ô-FHMA) [7]. ™ÎÔfi˜ ÙË˜ ÌÂÏ¤ÙË˜ Ì·˜ ‹Ù·Ó Ô ÚÔÛ‰ÈÔÚÈÛÌfi˜
ÙˆÓ ÔÏÔÛˆÌ·ÙÈÎÒÓ ‰fiÛÂˆÓ ·ÎÙÈÓÔ‚ÔÏ›·˜ Ô˘ ÂÎ¤ÌÔ˘Ó Ù˘¯fiÓ ÔÈ ·ÛıÂÓÂ›˜ ÌÂÙ¿ ÙË ıÂÚ·-
Â˘ÙÈÎ‹ ¯ÔÚ‹ÁËÛË 90À-SC ÁÈ· ÙË ƒY ÛÙÔ ÁfiÓ·ÙÔ ÛÙÔ ÚÔÛˆÈÎfi Î·È ÛÂ ÔÈÎÂ›Ô˘˜ ·˘ÙÒÓ. 
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∞ÛıÂÓÂ›˜ Î·È Ì¤ıÔ‰ÔÈ

H ÂÊ·ÚÌÔÁ‹ ÙË˜ ƒÀ ÛÂ ·ÛıÂÓÂ›˜ Ô˘ ¿Û¯Ô˘Ó ·fi ÚÂ˘Ì·ÙÔÂÈ-
‰‹ ·ÚıÚ›ÙÈ‰· ‹ ÔÛÙÂÔ·ÚıÚ›ÙÈ‰· ÙÔ˘ ÁfiÓ·ÙÔ˜, Á›ÓÂÙ·È ÛÙÔ °. ¡.
«°. ¶··ÁÂˆÚÁ›Ô˘» ÙË˜ £ÂÛÛ·ÏÔÓ›ÎË˜ ÌÂ ÙÔ 90À-SC Û‡ÌÊˆÓ·
ÌÂ ÙÈ˜ Ô‰ËÁ›Â˜ ÙË˜ ∂˘Úˆ·˚Î‹˜ ∂Ù·ÈÚÂ›·˜ ¶˘ÚËÓÈÎ‹˜ π·ÙÚÈÎ‹˜ -
European Association of Nuclear Medicine (∂∞¡ª) [8]. ∏ ·-
ÚÔ‡Û· ÌÂÏ¤ÙË Û˘ÌÂÚÈ¤Ï·‚Â 16 Ù¤ÙÔÈÔ˘˜ ·ÛıÂÓÂ›˜ (9 Á˘Ó·›ÎÂ˜,
7 ¿Ó‰ÚÂ˜), ÌÂ Ì¤ÛË ËÏÈÎ›· 62±7 ¤ÙË, Ô˘ ¤Ï·‚·Ó ÂÓ‰Ô·ÚıÚÈÎ¿
ÂÓÂÚÁfiÙËÙ· 181±13 ªµq 90À-SC (Amersham Health, UK)
ÛÙËÓ Î·Ù¿ ÁfiÓ˘ ¿ÚıÚˆÛË. ∆Ô ÚˆÙfiÎÔÏÏÔ ·˘Ù‹˜ ÙË˜ ÌÂÏ¤ÙË˜
ÂÁÎÚ›ıËÎÂ ·fi ÙËÓ ÂÈÛÙËÌÔÓÈÎ‹ ÂÈÙÚÔ‹ ÙÔ˘ ÓÔÛÔÎÔÌÂ›Ô˘,
ÂÓÒ fiÏÔÈ ÔÈ ·ÛıÂÓÂ›˜ ÙË˜ ÌÂÏ¤ÙË˜ ÂÓËÌÂÚÒıËÎ·Ó ÁÈ· ÙË Û˘ÌÌÂ-
ÙÔ¯‹ ÙÔ˘˜ ÛÂ ·˘Ù‹ Î·È ¤‰ˆÛ·Ó ÙË Û˘ÁÎ·Ù¿ıÂÛ‹ ÙÔ˘˜. 

™Â fiÏÔ˘˜ ÙÔ˘˜ ·ÛıÂÓÂ›˜ ¤ÁÈÓÂ Ì¤ÙÚËÛË ÙÔ˘ ‡„Ô˘˜, Ô˘
‹Ù·Ó 169±5 cm (Â‡ÚÔ˜ 163-180 cm) Î·È ÙÔ˘ ‚¿ÚÔ˘˜ ÙÔ˘˜,
Ô˘ ‹Ù·Ó 86±15 kg (Â‡ÚÔ˜ 62-120 kg). ∂›ÛË˜ ¤ÁÈÓ·Ó ÌÂÙÚ‹-
ÛÂÈ˜ ÙÔ˘ Ú˘ıÌÔ‡ ‰fiÛË˜ (ÌSv/h) 10 min ÌÂÙ¿ ÙËÓ ÂÓ‰Ô·ÚıÚÈÎ‹
¯ÔÚ‹ÁËÛË ÙÔ˘ 90À-SC ÌÂ ‚·ıÌÔÏÔÁËÌ¤ÓÔ ı¿Ï·ÌÔ ÈÔÓÙÈÛÌÔ‡
(SmartIon, Mini-Instruments LTD, UK), Ô˘ Â›¯Â ÂÏ¿¯ÈÛÙË ÙÈ-
Ì‹ ·Ó¿ÁÓˆÛË˜ 0,1 ÌSv/h Î·È ·ÎÚ›‚ÂÈ· ± 10%. ŸÏÂ˜ ÔÈ ÌÂÙÚ‹-
ÛÂÈ˜ ¤ÁÈÓ·Ó ÛÂ ¯ÒÚÔ ÛÙÔÓ ÔÔ›Ô ÌÂÙÚ‹ıËÎÂ ÙÔ ˘fiÛÙÚˆÌ· Î·È
·Ê·ÈÚ¤ıËÎÂ ·fi ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ ÙˆÓ ·ÛıÂÓÒÓ (bg=0,4 ÌSv/h).
√È ÌÂÙÚ‹ÛÂÈ˜ Ú·ÁÌ·ÙÔÔÈ‹ıËÎ·Ó ÛÂ ·ÔÛÙ¿ÛÂÈ˜ 0,5 m, 1 m
Î·È 2 m, ÔÚÈ˙fiÓÙÈ· ÛÙÔ ‡„Ô˜ ÙÔ˘ ÁfiÓ·ÙÔ˜ ÁÈ· ÙÔÓ Î¿ıÂ ·ÛıÂÓ‹,
Î·ıÒ˜ ·˘Ùfi˜ ‹Ù·Ó Î·ıÈÛÌ¤ÓÔ˜ ÛÂ ÙÚÔ¯‹Ï·ÙÔ Î·ÚfiÙÛÈ. °È· Î¿-
ıÂ ·ÛıÂÓ‹ ˘ÔÏÔÁ›ÛıËÎÂ, ÂÎÙfi˜ ·fi ÙÔ˘˜ ·Ú¯ÈÎÔ‡˜ Ú˘ıÌÔ‡˜
‰fiÛË˜ Ô˘ ÌÂÙÚ‹ıËÎ·Ó (Do, ÌSv/h), Ë ÌÂ›ˆÛË ÙˆÓ Ú˘ıÌÒÓ
·˘ÙÒÓ ÛÂ Û¯¤ÛË ÌÂ ÙÔ ¯ÚfiÓÔ (t), Û‡ÌÊˆÓ· ÌÂ ÙË Û¯¤ÛË:

Dt = Do exp (–ln2 t /Tó ) [1]

fiÔ˘ Tó = 64,8 h, Ô Ê˘ÛÈÎfi˜ ¯ÚfiÓÔ˜ ËÌÈ˙ˆ‹˜ ÙÔ˘ 90À. ∏
Û¯¤ÛË ·˘Ù‹ ¯ÚËÛÈÌÔÔÈ‹ıËÎÂ Î·ıÒ˜ ÛÙË ƒY ıÂˆÚÂ›Ù·È fiÙÈ
˘¿Ú¯ÂÈ ÌfiÓÔ ÂÓ‰Ô·ÚıÚÈÎ‹ ·Ú·ÌÔÓ‹ ÙÔ˘ 90À-SC Î·È Ë ‰È¿-
Û·Û‹ ÙÔ˘ Á›ÓÂÙ·È ÌÂ ÙÔ Ê˘ÛÈÎfi ¯ÚfiÓÔ ËÌÈ˙ˆ‹˜ ÙÔ˘. ™ÙÔ ÌÂÙ·-
ıÂÚ·Â˘ÙÈÎfi ÛÈÓıËÚÔÁÚ¿ÊËÌ· ÙÔ˘ 90À-SC, Ô˘ ¤ÁÈÓÂ ÌÂ Á-
Î¿ÌÂÚ· ÌÔÓ‹˜ ÎÂÊ·Ï‹˜ (ADAC Genesys, USA) ÌÂ Î·ÙÂ˘ı˘-
ÓÙ‹Ú· ¯·ÌËÏ‹˜ ÂÓ¤ÚÁÂÈ·˜ Î·È ˘„ËÏ‹˜ ‰È·ÎÚÈÙÈÎ‹˜ ÈÎ·ÓfiÙËÙ·˜
Î·È ÂÓÂÚÁÂÈ·Îfi ·Ú¿ı˘ÚÔ 60-270 keV, ÂÈ‚Â‚·ÈÒıËÎÂ Ë ÔÌÔÈ-
ÔÁÂÓ‹˜ ÂÓ‰Ô·ÚıÚÈÎ‹ ·Ú·ÌÔÓ‹ ÙÔ˘ Ú·‰ÈÔÊ·ÚÌ¿ÎÔ˘ ÁÈ· fiÏÔ˘˜
ÙÔ˘˜ ·ÛıÂÓÂ›˜. °È· ÙËÓ ÔÌ¿‰· ÙˆÓ ·ÛıÂÓÒÓ (n=16), ˘ÔÏÔÁ›-
ÛıËÎÂ Â›ÛË˜ Ô Ì¤ÛÔ˜ (mean±SD) ·Ú¯ÈÎfi˜ Ú˘ıÌfi˜ ‰fiÛË˜
(Do, ÌSv/h) Î·È ÔÈ Î·Ì‡ÏÂ˜ ÌÂ›ˆÛË˜ ÙÔ˘ (Dt, ÌSv/h) ÛÂ ‰È¿-
ÊÔÚÂ˜ ·ÔÛÙ¿ÛÂÈ˜, ÂÓÒ ¤ÁÈÓÂ Ì·ıËÌ·ÙÈÎ‹ ÙÔ˘˜ ÔÏÔÎÏ‹ÚˆÛË
(·fi t=0 ¤ˆ˜ ¯ÚfiÓÔ t=10 Tó ), ÒÛÙÂ Ó· ÚÔÎ‡„ÂÈ Ë ¯ÚÔÓÈÎ‹
Î·Ì‡ÏË ÙË˜ Ì¤ÛË˜ ‰fiÛË˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ (Dose ÛÂ ÌSv). ∞fi

·˘Ù‹Ó ÙËÓ Î·Ì‡ÏË ÌÔÚÂ› Ó· ÚÔÛ‰ÈÔÚÈÛıÂ› Ë ·ıÚÔÈÛÙÈÎ‹ Ì¤-
ÛË ‰fiÛË ·ÎÙÈÓÔ‚ÔÏ›·˜ (Dcum ÛÂ ÌSv) ·Ó ıÂˆÚËıÂ› Û˘ÓÂ¯‹˜ Ë
¤ÎıÂÛË ÛÂ ·ÎÙÈÓÔ‚ÔÏ›· ÔÔÈÔ˘‰‹ÔÙÂ ·ÙfiÌÔ˘ ·Ú·Ì¤ÓÂÈ Î·ı’
fiÏË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ¤ÎÙˆÛË˜ ÙÔ˘ ÈÛÔÙfiÔ˘ ÛÂ ·˘Ù¤˜ ÙÈ˜ ·Ô-
ÛÙ¿ÛÂÈ˜ ·fi ÙÔÓ Î¿ıÂ ·ÛıÂÓ‹ [6,7]. ∂›ÛË˜, ·fi ÙËÓ ›‰È· Î·-
Ì‡ÏË ÂÈÙÚ¤ÂÙ·È Ô ˘ÔÏÔÁÈÛÌfi˜ ÙˆÓ ‰fiÛÂˆÓ ·ÎÙÈÓÔ‚ÔÏ›·˜ ÌÂ
ÈÔ ÚÂ·ÏÈÛÙÈÎ¿ ˘ÔıÂÙÈÎ¿ ÛÂÓ¿ÚÈ· ·fiÛÙ·ÛË˜ Î·È ¯ÚfiÓÔ˘ ·-
Ú·ÌÔÓ‹˜, Ô˘ Ó· ·ÓÙÈÚÔÛˆÂ‡Ô˘Ó ÙÈ˜ ¯Â›ÚÈÛÙÂ˜ ÂÚÈÙÒÛÂÈ˜
Î·È ¿Ú· ÙË Ì¤ÁÈÛÙË ·ÔÚÚÔÊÒÌÂÓË ‰fiÛË ·ÎÙÈÓÔ‚ÔÏ›·˜, Dmax
[6,7], ·ÎfiÌË Î·È ÁÈ· ‰˘ÛÌÂÓÂ›˜ ÌË Û˘Ó‹ıÂÈ˜ ÂÚÈÙÒÛÂÈ˜. ∆·
ÛÂÓ¿ÚÈ· Ô˘ ÂÈÏ¤¯ıËÎ·Ó ‹Ù·Ó Ù· ÂÍ‹˜: ·) °È· ÙÔ ıÂÚ¿ÔÓÙ· ˘-
ÚËÓÈÎfi È·ÙÚfi Ô˘ ¯ÔÚËÁÂ› ÙÔ Ú·‰ÈÔÓÔ˘ÎÏ›‰ÈÔ ¯ÚËÛÈÌÔÔÈ‹ıË-
Î·Ó ÔÈ ·Ú¯ÈÎÔ› Ú˘ıÌÔ› ‰fiÛÂˆÓ Î·È ıÂˆÚ‹ıËÎÂ ·fiÛÙ·ÛË 0,5 m
Î·È ·Ú·ÌÔÓ‹ ÎÔÓÙ¿ ÛÙÔÓ ·ÛıÂÓ‹ ·fi 5 min ¤ˆ˜ 60 min. ‚)
°È· ÙÔÓ ÙÂ¯ÓÔÏfiÁÔ, Ô˘ ‰ÈÂÓÂÚÁÂ› ·Ì¤Ûˆ˜ ÌÂÙ¿ ÙË ¯ÔÚ‹ÁËÛË
ÙÔ ÌÂÙ·ıÂÚ·Â˘ÙÈÎfi ÛÈÓıËÚÔÁÚ¿ÊËÌ· ÛÙË Á-Î¿ÌÂÚ·, ıÂˆÚ‹-
ıËÎÂ fiÙÈ ·Ú·Ì¤ÓÂÈ ÎÔÓÙ¿ ÛÙÔÓ ·ÛıÂÓ‹ ÛÂ ·fiÛÙ·ÛË 0,5 m
ÁÈ· 10 min Î·È fiÙÈ Û˘ÓÔ‰Â‡ÂÈ Î·È ÙÔÔıÂÙÂ› ÙÔÓ ·ÛıÂÓ‹ ÛÙË Á-
Î¿ÌÂÚ· ·Ú·Ì¤ÓÔÓÙ·˜ ÛÂ ·fiÛÙ·ÛË 1 m ·fi ·˘ÙfiÓ ÁÈ· 30
min. Á) °È· ÙÔ ÓÔÛËÏÂ˘ÙÈÎfi ÚÔÛˆÈÎfi ıÂˆÚ‹ıËÎÂ fiÙÈ Ô ·ÛıÂ-
Ó‹˜ ‹Ù·Ó ÛÂ ÂÓ‰ÔÓÔÛÔÎÔÌÂÈ·Î‹ ÓÔÛËÏÂ›· Î·È fiÙÈ ¤Ó· Ì¤ÏÔ˜
ÙÔ˘ ÓÔÛËÏÂ˘ÙÈÎÔ‡ ÚÔÛˆÈÎÔ‡ ÙÔÓ ÊÚfiÓÙÈ˙Â ÁÈ· 8 h ·Ó¿ ËÌ¤-
Ú· Î·È Û˘ÓÔÏÈÎ¿ Â› 1-2 Â‚‰ÔÌ¿‰Â˜, ÂÓÒ ‚Ú›ÛÎÂÙ·È ÛÂ ·fiÛÙ·-
ÛË 1 m ·fi ·˘ÙfiÓ. ‰) °È· ÙË ‰fiÛË ·ÎÙÈÓÔ‚ÔÏ›·˜ ÛÂ ÔÈÎÂ›Ô˘˜
ÙÔ˘ ·ÛıÂÓ‹ ıÂˆÚ‹ıËÎÂ fiÙÈ ·˘Ùfi˜ ·Ú·Ì¤ÓÂÈ Ì·˙› ÙÔ˘˜ ·Ì¤Ûˆ˜
ÌÂÙ¿ ÙËÓ ÔÏÔÎÏ‹ÚˆÛË ÙË˜ ıÂÚ·Â›·˜ ÛÂ ·fiÛÙ·ÛË 1 m Î·ı’
fiÏË ÙË ‰È¿ÚÎÂÈ· ÙË˜ ¤ÎÙˆÛË˜ ÙÔ˘ 90À (‰˘ÛÌÂÓ¤˜ – ÌË Û‡ÓË-
ıÂ˜ ÛÂÓ¿ÚÈÔ), Ô˘ Ù˘ÈÎ¿ Ï·Ì‚¿ÓÂÙ·È ˆ˜ ‰ÂÎ·Ï¿ÛÈÔ˜ ÙÔ˘ Ê˘-
ÛÈÎÔ‡ ¯ÚfiÓÔ˘ ËÌÈ˙ˆ‹˜ ÙÔ˘ (10∆ó ). ∆· ·Ú·¿Óˆ ‰Â‰ÔÌ¤Ó·
ÂÎÊÚ¿˙ÔÓÙ·È ˆ˜ Ì¤ÛË ÙÈÌ‹ Î·È ÛÙ·ıÂÚ‹ ·fiÎÏÈÛË ·fi ·˘Ù‹
(mean±SD) ÛÂ Û‡ÁÎÚÈÛË ÌÂ ¿ÏÏÂ˜ ÌÂÏ¤ÙÂ˜ [6,7] Î·È ˆ˜ ÂÓ‰È¿-
ÌÂÛË ÙÈÌ‹ (median), ÌÂ ÙÔ Â‡ÚÔ˜ ÙÔ˘˜ (range) Î·È ˆ˜ Ì¤ÁÈÛÙË ÙÈ-
Ì‹ (max). OÈ Û˘Û¯ÂÙ›ÛÂÈ˜ ÙˆÓ ‰Â‰ÔÌ¤ÓˆÓ ¤ÁÈÓ·Ó ÌÂ ÙË Ì¤ıÔ‰Ô
Pearson’s correlation test Î·Ù¿ ÙËÓ ÔÔ›· ÙÔ P<0,05 ıÂˆÚÂ›Ù·È
ˆ˜ ÛËÌ·ÓÙÈÎfi.

∞ÔÙÂÏ¤ÛÌ·Ù·
™ÙÔÓ ¶›Ó·Î· 1 ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È ÔÈ ·Ú¯ÈÎÔ› Ú˘ıÌÔ› ‰fiÛË˜ (Do,
ÌSv/h) ˆ˜ mean ± SD, Î·ıÒ˜ Î·È Ë ÂÓ‰È¿ÌÂÛË ÙÈÌ‹ (median)
Î·È ÙÔ Â‡ÚÔ˜ ÙÔ˘˜ ·fi ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ Ô˘ ¤ÁÈÓ·Ó ÛÙÔ˘˜ 16 ·ÛıÂ-
ÓÂ›˜ Î·È Ë ˘ÔÏÔÁÈÛıÂ›Û· Ì¤ÛË ·ıÚÔÈÛÙÈÎ‹ ‰fiÛË ·ÎÙÈÓÔ‚Ô-
Ï›·˜ (Dcum, ÌSv). ™ÙÔ ™¯‹Ì· 1 ·ÚÔ˘ÛÈ¿˙ÂÙ·È Ë ÛËÌ·ÓÙÈÎ‹
Û˘Û¯¤ÙÈÛË Ô˘ ‰È·ÈÛÙÒıËÎÂ ÌÂÙ·Í‡ ÙˆÓ Ú˘ıÌÒÓ ‰fiÛË˜ ÛÂ
·fiÛÙ·ÛË 0,5 m ÌÂ ÙÔ ‚¿ÚÔ˜ (r=0,65, P<0.02), ·ÏÏ¿ fi¯È ÌÂ
ÙÔ ‡„Ô˜ (r=0,13, NS) ÙˆÓ 16 ·ÛıÂÓÒÓ Î·È ÙË ¯ÔÚËÁÔ‡ÌÂÓË

EÚÂ˘ÓËÙÈÎfi ÕÚıÚÔ
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66

0,5 0,6 ± 0,4 (0,5 / 0,1-1,8) 55 ± 37 (9-166)

1 0,1 ± 0,1 (0,1 / 0,0-0,6) 9 ± 9 (0-55)

2 0,1 ± 0,0 (0,1 / 0,0-0,1) 9 ± 0 (0-9)

Do (median/range) (ÌSv/h)∞fiÛÙ·ÛË (m) Dcum (range) (ÌSv)

¶›Ó·Î·˜ 1. ∞Ú¯ÈÎÔ› Ú˘ıÌÔ› ‰fiÛË˜ (Do) Î·È ·ıÚÔÈÛÙÈÎ‹ Ì¤ÛË
‰fiÛË (Dcum) ·fi ·ÛıÂÓÂ›˜ (n=16) Ô˘ ¤Ï·‚·Ó 181±13 ªµq
90Y-SC

£ÂÚ¿ˆÓ È·ÙÚfi˜ 0,2 – 1,8

∆Â¯ÓÔÏfiÁÔ˜ 0,3 – 0,6

¡ÔÛËÏÂ‡ÙÚÈ· 2,9 – 3,4

√ÈÎÂ›ÔÈ ·ÛıÂÓÒÓ 55

Dmax (ÌSv)

¶›Ó·Î·˜ 2. YÔÏÔÁÈÛÌÔ› Ì¤ÁÈÛÙˆÓ ÔÏÔÛˆÌ·ÙÈÎÒÓ ‰fiÛÂˆÓ
(Dmax) ·fi ÙÈ˜ ÌÂÙÚ‹ÛÂÈ˜ Ú˘ıÌÒÓ ‰fiÛÂˆÓ ·fi ·ÛıÂÓÂ›˜
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ÂÓÂÚÁfiÙËÙ· ÙÔ˘ 90À-SC (r=0,006, ¡S). ¶·ÚfiÌÔÈ· Û˘Û¯¤ÙÈÛË
‰Â ‰È·ÈÛÙÒıËÎÂ fiˆ˜ ·Ó·ÌÂÓfiÙ·Ó ÏfiÁˆ ÙË˜ Û¯ÂÙÈÎ¿ ÌÂÁ¿-
ÏË˜ ·fiÛÙ·ÛË˜ ÁÈ· ÙÔ˘˜ Ú˘ıÌÔ‡˜ ‰fiÛË˜ ÛÙÈ˜ ·ÔÛÙ¿ÛÂÈ˜ 1 m
Î·È 2 m. ™ÙÔ ™¯‹Ì· 2 ‰›ÓÔÓÙ·È ÔÈ Î·Ì‡ÏÂ˜ ÙÒÛË˜ ÙÔ˘ Ì¤ÛÔ˘
Ú˘ıÌÔ‡ ‰fiÛË˜ ÁÈ· ÙÈ˜ ·ÔÛÙ¿ÛÂÈ˜ 0,5 m Î·È 1 m ·fi ÙË ¯Ô-
Ú‹ÁËÛË 181±13 ªµq 90À, ÂÓÒ ÛÙÔ ™¯‹Ì· 3 ·ÚÔ˘ÛÈ¿˙ÔÓÙ·È
ÔÈ Ì¤ÛÂ˜ ÙÈÌ¤˜ ‰fiÛÂˆÓ ·ÎÙÈÓÔ‚ÔÏ›·˜ ·fi ÙË ¯ÔÚ‹ÁËÛË
181±13 ªµq 90À ÁÈ· ·˘Ù¤˜ ÙÈ˜ ·ÔÛÙ¿ÛÂÈ˜. √È Ì¤ÁÈÛÙÂ˜ ÔÏÔ-
ÛˆÌ·ÙÈÎ¤˜ ‰fiÛÂÈ˜ (Dmax) ÁÈ· Ù· ‰È¿ÊÔÚ· ÛÂÓ¿ÚÈ· ¯ÚfiÓÔ˘-
·fiÛÙ·ÛË˜ ÌÂ ÙÔ Ì¤ÁÈÛÙÔ Ú˘ıÌfi ‰fiÛÂˆÓ ·fi ÌÂÙÚ‹ÛÂÈ˜ ÛÙÔ˘˜
·ÛıÂÓÂ›˜ ‰›ÓÔÓÙ·È ÛÙÔÓ ¶›Ó·Î· 2. 

™˘˙‹ÙËÛË 
™ÙË ÌÂÏ¤ÙË Ì·˜ Ô ÚÔÛ‰ÈÔÚÈÛÌfi˜ ÙˆÓ ‰fiÛÂˆÓ ·ÎÙÈÓÔ‚ÔÏ›·˜
Ô˘ ÂÎ¤ÌÂÈ ¤Ó·˜ ·ÛıÂÓ‹˜ Ô˘ Ï·Ì‚¿ÓÂÈ 90À-SC ÁÈ· Ú·‰ÈÔ¸-
ÌÂÓfiÏ˘ÛË ÛÙÔ ÁfiÓ·ÙÔ, ÚÔ˜ ÙÔ ÚÔÛˆÈÎfi ÙÔ˘ ÙÌ‹Ì·ÙÔ˜ ˘-
ÚËÓÈÎ‹˜ È·ÙÚÈÎ‹˜ Î·È ÚÔ˜ ÙÔ˘˜ ÔÈÎÂ›Ô˘˜ ÙÔ˘, ÌÂÙ¿ ÙËÓ ÂÈÛÙÚÔ-
Ê‹ ÙÔ˘ ·ÛıÂÓ‹ ÛÙÔ Û›ÙÈ ÙÔ˘, ¤ÁÈÓÂ ÌÂ ·ÚfiÌÔÈ· ÌÂıÔ‰ÔÏÔÁ›·
¿ÏÏˆÓ Û¯ÂÙÈÎÒÓ ÌÂÏÂÙÒÓ [6,7]. ™‡ÌÊˆÓ· ÌÂ Ù· ·ÔÙÂÏ¤ÛÌ·Ù·
Ì·˜ ÔÈ ‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ÛÙÔ ÚÔÛˆÈÎfi Î·È ÛÂ ÔÈÎÂ›Ô˘˜
ÙˆÓ ·ÛıÂÓÒÓ, ÛÙË ƒÀ ÁfiÓ·ÙÔ˜ ÌÂ 90À-SC Â›Ó·È ÌÈÎÚfiÙÂÚÂ˜
·fi fi,ÙÈ ÌÂ ¿ÏÏ· Ú·‰ÈÔÊ¿ÚÌ·Î·, fiˆ˜ ÙÔ 165Dy-FHMA [6] Î·È
ÙÔ 166∏Ô-FHMA [7] ÁÈ· ÙÈ˜ Ù˘ÈÎ¿ ¯ÔÚËÁÔ‡ÌÂÓÂ˜ ÂÓÂÚÁfiÙËÙ¤˜
ÙÔ˘˜. øÛÙfiÛÔ Î·È ÁÈ· ·˘Ù¿ Ù· Ú·‰ÈÔÊ¿ÚÌ·Î·, ÔÈ Ì¤ÁÈÛÙÂ˜ ÔÏÔ-
ÛˆÌ·ÙÈÎ¤˜ ‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜, Ô˘ ˘Ô-
‚¿ÏÏÔÓÙ·È ÛÂ Ù¤ÙÔÈÔ˘ Â›‰Ô˘˜ ıÂÚ·Â›Â˜ ‰ÂÓ ˘ÂÚ‚·›ÓÔ˘Ó ÛÂ
Î·Ì›· ÂÚ›ÙˆÛË Ù· fiÚÈ· ‰fiÛÂˆÓ ÁÈ· ÙÔ˘˜ Â·ÁÁÂÏÌ·ÙÈÎ¿ ÂÎÙÈ-

ı¤ÌÂÓÔ˘˜ ÛÂ ÈÔÓÙ›˙Ô˘ÛÂ˜ ·ÎÙÈÓÔ‚ÔÏ›Â˜ (20.000 ÌSv/¤ÙÔ˜),
fiÛÔ Î·È ÁÈ· ÙÔ ÁÂÓÈÎfi ÏËı˘ÛÌfi (1.000 ÌSv/¤ÙÔ˜) [6,7,9].
™‡ÌÊˆÓ· ÌÂ ÙËÓ ·ÚÔ‡Û· ÌÂÏ¤ÙË, ·ÎfiÌË Î·È ·Ó ıÂˆÚËıÂ› ÙÔ
‰˘ÛÌÂÓ¤˜ ÛÂÓ¿ÚÈÔ ÙË˜ Û˘ÓÂ¯Ô‡˜ 24ˆÚË˜ ·Ú·ÌÔÓ‹˜ ÛÂ ·Ô-
ÛÙ¿ÛÂÈ˜ 0,5, 1 Î·È 2 m ·fi ÙÔ˘˜ ·ÛıÂÓÂ›˜, ÔÈ Ì¤ÁÈÛÙÂ˜ ·ıÚÔÈ-
ÛÙÈÎ¤˜ ‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ÁÈ· ÙÔ˘˜ ÔÈÎÂ›Ô˘˜ ÙˆÓ ·ÛıÂÓÒÓ
‰ÂÓ ÍÂÂÚÓÔ‡Ó Ù· 166 ÌSv, 55 ÌSv Î·È 9 ÌSv, ·ÓÙ›ÛÙÔÈ¯· (¶›Ó.
1) Î·È ·ÔÙÂÏÔ‡Ó ÔÛÔÛÙfi 16,6%, 5,5% Î·È 0,9% ÙË˜ Ì¤ÁÈ-
ÛÙË˜ ÂÈÙÚÂÙ‹˜ ‰fiÛË˜ ÁÈ· ÙÔ ÁÂÓÈÎfi ÏËı˘ÛÌfi ÁÈ· ÙÈ˜ ·Ú·-
¿Óˆ ·ÔÛÙ¿ÛÂÈ˜ ·ÓÙ›ÛÙÔÈ¯·. 

√È Ú˘ıÌÔ› ‰fiÛË˜ ÛÙË ÌÂÏ¤ÙË Ì·˜ ÛÂ ·ÔÛÙ¿ÛÂÈ˜ 2 m Î·È 1
m ‹Ù·Ó È‰È·›ÙÂÚ· ¯·ÌËÏÔ› Î·È ÛÙ· fiÚÈ· ·ÎÚ›‚ÂÈ·˜ ÙÔ˘ ÔÚÁ¿ÓÔ˘
Ì¤ÙÚËÛË˜. ∏ ÛËÌ·ÓÙÈÎ‹ Û˘Û¯¤ÙÈÛË ÙˆÓ ÂÎÂÌfiÌÂÓˆÓ ·fi
ÙÔ˘˜ ·ÛıÂÓÂ›˜ Ì·˜ Ú˘ıÌÒÓ ‰fiÛÂˆ˜ ÚÔ˜ ÙÔ ‚¿ÚÔ˜ ÙÔ˘˜ ÛÂ
·fiÛÙ·ÛË 0,5 m (ƒ<0,02) ·ÚÔ˘ÛÈ¿˙ÂÈ ÛËÌ·ÓÙÈÎfi Â‡ÚÔ˜ (0,1-
1,8 ÌSv/h) Î·È ÁÈ· ÙÔ ÏfiÁÔ ·˘Ùfi ı· ‹Ù·Ó ‰˘Ó·Ùfi Ó· ‰ÈÂÚÂ˘ÓË-
ıÂ› ÂÚÈÛÛfiÙÂÚÔ ÁÈ· ÙËÓ ÂÓ‰Ô·ÚıÚÈÎ‹ ·Ú·ÁˆÁ‹ ÙË˜ ÁÓˆÛÙ‹˜
·ÎÙÈÓÔ‚ÔÏ›·˜ ¤‰ËÛË˜ (Bremssthrahlung) [10,11]. AÓ Î·È ÛÂ
ÔÚÈÛÌ¤ÓÂ˜ ÂÚÈÙÒÛÂÈ˜ ·˘Ù‹ ·Ó·Ì¤ÓÂÙ·È Ó· ·˘Í¿ÓÂÈ ·ÚÎÂÙ¿ ÙË
Ì¤ÛË ·ÔÚÚÔÊÒÌÂÓË ‰fiÛË ·fi ÙÔ ÂÚÈ‚¿ÏÏÔÓ ÙÔ˘ ·ÛıÂÓ‹,
fiˆ˜ ·Ó·Ê¤ÚıËÎÂ ·Ú·¿Óˆ, ·Ó¤Ú¯ÂÙ·È ÛÙÔ Ì¤ÁÈÛÙfi ÙË˜ ÛÙÔ
16% ÙË˜ ÂÙ‹ÛÈ·˜ ÂÈÙÚÂfiÌÂÓË˜ ÙÔÈ·‡ÙË˜. 

™˘ÌÂÚ·ÛÌ·ÙÈÎ¿, ÔÈ ‰fiÛÂÈ˜ ·ÎÙÈÓÔ‚ÔÏ›·˜ ·fi ·ÛıÂÓÂ›˜ Ô˘
˘Ô‚¿ÏÏÔÓÙ·È ÛÂ ƒY ÙÔ˘ ÁfiÓ·ÙÔ˜ ÌÂ 90À-SC Â›Ó·È ÛËÌ·ÓÙÈÎ¿
ÌÈÎÚfiÙÂÚÂ˜ ·fi ÙÈ˜ Ì¤ÁÈÛÙÂ˜ ÂÈÙÚÂfiÌÂÓÂ˜ ‰fiÛÂÈ˜ ÁÈ· ÙÔ˘˜
Â·ÁÁÂÏÌ·ÙÈÎ¿ ÂÎÙÈı¤ÌÂÓÔ˘˜ ÛÂ ·ÎÙÈÓÔ‚ÔÏ›Â˜ Î·È ÁÈ· ÙÔ ÁÂÓÈÎfi
ÏËı˘ÛÌfi. 
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Research Article

Radiation doses from patients

undergoing yttrium-90 silicate knee

radiosynovectomy

Kosmas Badiavas, Dimitrios Chatzopoulos,

Pavlos Markou

Abstract

∆he present study was undertaken because we could not find refer-
ences related to the minimal radiation doses emitted from patients
treated with 90À-silicate colloid (90À-SC) for radiosynectomy (RS).
Radiation doses from 16 patients treated with about 181±13 MBq
90Y-SC for RS of knee synovitis were estimated by dose rate mea-
surements performed within 10 min after the 90Y-SC injection with
a calibrated survey dose ratemeter at 0.5 m, 1 m and 2 m distances

from the treated joint. The mean dose rate values from the patients
after bg subtraction were 0.6±0.4 ÌSv/h at 0.5 m, 0.1±0.1 ÌSv/h
at 1 m and 0.1±0.0 ÌSv/h at 2 m distance. Dose rates at a distance
of 0.5 m were significantly correlated (P<0.02) with the patient’s
weight but not with the height or the injected activity. The assumed
estimated maximum whole body doses from a treated patient were
55 ÌSv for persons living with the patient, 2.9-3.4 ÌSv for the nurs-
ing staff, 0.2-1.8 ÌSv for the therapist physician and 0.3-0.6 ÌSv
for the technologist, involved in the whole procedure. ∆he above
values were lower than those published with the same methodolo-
gy for alternative RS radiopharmaceuticals for knee synovitis like
dysprosium-165 ferric hydroxide macroaggregate (165Dy-FHMA)
or holmium-166 (166∏Ô-FHMA), as estimated with their typical in-
jected activities. In conclusion our results demonstrate that in 90Y-
SC knee synovectomy, the whole body radiation doses to medical
and non medical personnel were as expected well below the maxi-
mum annual dose limits for the public and professionals exposed to
radiation.
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