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⺲⹿㷑㛻㰢㛻㰢ꢙ⵳㰢硌溿狒熭

㓹䇠产錃 :
溿⟣产錃
꞊鵽产錃
䧗㵵⵳丗⺲
⺱ꝛ⚡⿦⺲
䇗ꝴ䣆软稀丗硜♭
䇗ꝴ⪌ꢙ稀丗硜♭

뢸諰 洟䷷䪧 䢔榹 ⶤ䷷䪧 噛儖紶ꥒ䷷䪧 俌㸓泡嘻䷷䪧 允榹谆┉鼂䷷䪧 ⺮榹硾䷷䪧

1917䇗ס뢸諰洟ⶤ㚖浓♳׼־յ⺲⹿㷑㛻㰢⵳㰢鼧聴烕磬㛙熭ס塷⺒100ע䇗؅飃ֻ׾

1871䇗⺲⹿㷑㛻㰢Ⱘ㓹⵳㰢劅錃糋
1914䇗떌艵槄מ二疣燯鬇

⺲⹿㷑㛻㰢⵳㰢鼧聴烕磬㛙熭

http://www3.kmu.ac.jp/nsurg/custom.html 2020/6/2

http://www3.kmu.ac.jp/nsurg/custom.html


1868䇗2020׼־䇗סךױ仼儖聴烕磬㛙熭㰢ס塷⺒؅稴箄



뢸諰洟ⶤ㚖

1889䇗 㲯㒮洈榟׿ױն 1915䇗 典◹䅑㎁㛻㰢⶙哅ն
1917䇗 䚁湳洈⵳㰢㵠ꝛ㰢劅䏲ס⺲⹿㷑䅑㎁㛻㰢铺䅨㈚鋔׾םכ䏲מ䷷䪧מ伭♳ն
1920䇗 聴烕磬㛙熭㰢؅綗捘նמ╚ימ٤㛻㰢٭ؔؗ 1924䇗䅯㎁ն

1948䇗5僖4仼
瑬㍑仼儖聴٬烕磬㛙熭溿狒⚡
交二弓㛻瑬┉铺㔆⚡Ꝏ
1948䇗10僖30仼٬31仼
瑬㍑仼儖聴٬烕磬㛙熭溿狒⚡
交典㛻⫂熭铺㔆⚡Ꝏ
1949䇗5僖1仼٬2仼
瑬㍑仼儖聴٬烕磬㛙熭溿狒⚡
交䜲䟔㛻⴮ꄅ铺㔆⚡Ꝏ
1949䇗10僖30仼
瑬㍑仼儖聴٬烕磬㛙熭溿狒⚡
交⺲㛻⵳㰢鼧铺㔆



⺲⹿㷑㛻㰢⵳㰢鼧聴烕磬㛙熭ס䫟燯

뢸諰 洟䷷䪧

(1950.1֐1917.3)

瑬1㍑仼儖聴٬烕磬㛙熭溿狒⚡
瑬2㍑仼儖聴٬烕磬㛙熭溿狒⚡
瑬3㍑仼儖聴٬烕磬㛙熭溿狒⚡

䢔榹 ⶤ䷷䪧

(1953.2֐1950.1)

噛儖紶ꥒ䷷䪧

(1968.3֐1953.11)

瑬12㍑仼儖聴烕磬㛙熭㰢⚡



典宾㏐⵱聴烕磬㛙熭⯆䈱䷉ꪵס塷⺒
1917典◹䅑㎁㛻㰢׽׻䚁湳⵳㰢㵠ꝛ㰢劅מ鬇♳乏諰洟
1929瑬30㍑仼儖㛙熭㰢⚡ימր聴⹕צ꯽衍㛙熭ց؅氦辐乏諰洟
1948仼儖聴٬烕磬㛙熭溿狒⚡磵䡗乏諰洟
1948仼儖聴٬烕磬㛙熭溿狒⚡瑬1㍑㰢软稀⚡؅ꝧ⤹乏諰洟
1948仼儖聴烕磬㛙熭溿狒⚡嚀꞊碊ր聴כ烕磬ցⰨ⮍乏諰洟
1971⺲⹿㷑㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳俌㸓泡嘻
1973䚁湳⵳熭㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳㹿榹ꄋ媩鼂
1977⺲⹿㷑䄫玮㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳姧◒缗
1978宕冋⵳熭㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳吣兎溿┉
1978└ꄆ㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳⽰鞦䑩鼂
1979⺲⹿㷑⟊⢸轼榟㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳烕ꄇ　㜂
1980㹎꠹㛻㰢聴烕磬㛙熭⮣♏䷷䪧㶨♳㸓榹䌚
1980仼儖聴烕磬㛙熭㰢⚡╈鼧䶹鼧氦餉俌㸓泡嘻

丒燡樋



俌㸓泡嘻⩝榟聴烕磬㛙熭铺䈳ꝧ錃⮣♏䷷䪧

1971䇗佫⽰46䇗5僖浓♳

ⱱס餉׾׉׼縖ֿהג
敯媲ס奓┘ֵֹ״䜤מַ◍ֽ

湳閁ס׫䞋䞗ס䒝ֿ╳ַ׊
㳷չג׊כ哅竮־׊䧏ןג萴鵰

䣆软ס┕䣆ַ縖׵㰢ゖ؅岐ׂ閁ף׿
׾㚺؂ע䣆软סא



1971䇗5僖聴烕磬㛙熭㰢铺䈳⮣♏䷷䪧מ浓♳
# ⵳㷀⿦ס⺲40
瑬┉㛙熭20⺲٬瑬◅㛙熭20⺲

# 聴烕磬㛙熭錃糋❣갔׽׻檪ꢙס┕♓15
⻠500䈂⯥䏲10ס檪ꢙ

# 亠ꄠס♳颫מ䇗㶨♳䏲յ꞊鵽檪ꢙמعتⲂ䣆َסח7
4-5䇗ך꞊鵽檪ꢙ؅⩗㲔ն颫♳鼧Ꝏמהסֿ⺲10ס檪ꢙꝎ׫鹟⭳յ㏐㓊⵳殴מ靹春

# 1975䇗瑬34㍑仼儖聴烕磬㛙熭㰢⚡╚⤹⺲⹿㷑
稀菊氳ם庋갭䫑䥃ס䜉綗؅䣒ה滭׽㛡ׂס庋갭؅┘䫑榫

# 1980䇗仼儖聴烕磬㛙熭㰢⚡╈鼧䶹鼧⚡氦餉
# Lehr Sitzס⩗㲔؅泘䧗׌䷷䪧⠮遨縖ס׫䣆软凂ס꥗╈
#⪒㎁㰢⚡ס⺲⹿㷑ס׫䦙纵䷑㵣稗յ┖㑈⛮յ轑畘⫂
1987䇗䈱聴胠欿875❆յ聴Ⳃ耛歳786❆/䇗⻠꞊鵽檪ꢙ



⺲⹿㷑㛻㰢׾ֽׄמ磬뢙氳┖㑈⛮胠欿䰔⭳䣆软
㎁⫂ך磬뢙䣆软סꝎַ塷⺒؅僗׾׌产錃׾ֵךח┉ס

俌㸓泡嘻⩝榟磬뢙䣆软겧俌
http://www3.kmu.ac.jp/nsurg/custom.html 2020/6/12

http://www3.kmu.ac.jp/nsurg/custom.html


⺲⹿㷑㛻㰢聴烕磬㛙熭舂䈂溿狒ס塷⺒

1924妳聴䲯䏅؅ꝧ氦乏諰洟
1930聴轑畘䲯䏅ס鑜乃؅氦辐乏諰洟
1933烕磬䲯䏅מ꞊׾׌鑜乃؅氦辐乏諰洟
1941ًٜ٤ِ؜S׾׻מ鐧疐耠낞띲鿴嫎סꝧ氦乏諰洟
1974聴Ⳃ耛歳ꝥꑷوشٛؠ允榹وشٛؠꝧ氦允榹谆┉鼂
1976┖㑈⛮㛙熭מ꞊׾׌㕔⼔؅㎁꤀㰢⚡ך氦辐俌㸓泡嘻
1981科槡聴烕磬㛙熭㰢⚡ך聴Ⳃ耛歳䣆软䣆䤗؅铺庋允榹谆┉鼂
1983ٜٓػ٭ٞؠؿ䤺⛮聴胠欿錚了媩殴ꝧ氦⺮榹硾٬俌㸓泡嘻
 1985րMicroneurosurgical Atlas ց⭳撶允榹谆┉鼂
1992䖾䓪聴胠欿מ㵚׾׌鹦⚥㯸媩殴؅榼鑁⺮榹硾٬姡ꄇ塜伺
2000䖾䓪聴胠欿מ㵚׾׌儖黅⮣ס鹦⚥㯸媩殴㲔产⺮榹硾

丒燡樋



允榹谆┉鼂⩝榟

⵳㰢䷷罫ס⩗㲔
聴烕磬㛙熭㵠ꝛ⵳⯆䈱ס䫟鶟縖ס┉☔
㎁꤀⴫؅㍲׽յր允榹وشب٭ٚ؜تց؅Ⱘ錃
科槡╈ס׼־槳㰢榟⹨ׄ⪌׿
Microneurosurgical Atlasס⮍车
洇閾䷷罫ס⩗㲔

溿狒ס⩗㲔
䣆软╈طتبغؕ؝ٞ٭ٖؼ
ꝧ氦סتؠؔطٍّٞ
NHK٤٘ةلؕـסכ鬇鴜סّطتب啶疣聴
烕磬㛙熭䣆软⵳殴嚀㉺ס氦伺כꪵ二氳ꝧ氦
允榹وشٛؠյّ٭ٝنذ؟تյ䣆软갻䐬ꔕס꧅Ⳃ⴫յ
㲊⛣聴䣆软㉺⪮յّ٭ؚنعشٚوت٭ػյ꧅Ⳃ䌋䣆软向㯸

㛻㰢车䷓ס䷉ꪵ
⺲⹿㷑㛻㰢⵳㰢鼧ꡭ㷯檪ꢙꝎי׊כ产錃⩗㲔؅㍲׾

https://www.npo-noac.org/ 2020/6/12

https://www.npo-noac.org/


儖黅⮣ס鹦⚥㯸媩殴聴胠欿舂䈂䑴榫
تؠؔط٬ٍٞ٭ذؓب٤ؕٝه

⩝鶟⵳殴ꝧ氦
儖黅⮣ס聴胠欿鹦⚥㯸媩殴舂䈂䑴榫؅㲔杯
聴烕磬㛙熭ٍٞסتؠؔط㵵⪌
ր聴胠欿٤ؘٞن٭ذ٤ؕכց⮍车

溿狒ס⩗㲔
䤺⛮⵳話⿁յ⮆㯸嘅氳殴嫎؅ꝧ氦
碷翄⩥橺殴嫎舂䈂䑴榫⴫גַט㓹מت٤ظلؙ
聴烕磬㛙熭槆⥼鏗㵵䣆软ס澬玮

㛻㰢车䷓ס䷉ꪵ
㳝ꡭ铺䈳ր؛ؕف⵳殴㰢典ٝցꝧ錃
ր鹦⚥㯸٬⫋榟⵳殴٭ذ٤جց؅錃玮
鹦⚥㯸媩殴㰢铺䈳ꝧ錃
聴轑畘⫂媩殴㰢铺䈳ꝧ錃

⺮榹硾⩝榟



⺲⹿㷑㛻㰢⫂׾ֽׄמ噛峚׊溿狒ٚن٤ؕס丝⤓

⩝珷⵳殴ꝧ氦⛮⯆ס丝⤓

鹦⚥㯸٬⫋榟⵳殴٭ذ٤ج錃玮䇖䡗14䇗

⩝珷⵳殴٬舂䈂溿狒䶹䭤٭ذ٤ج䇖䡗17䇗

鐧邮鼧ꝛٜؓٛطُ؛ؕف
٬鹦⚥㯸⵳殴ٗ٬عشؼ⫋榟⵳殴ٗعشؼ
٬碷翄⵳殴ٗ٬عشؼ榤㰢鵽䯥ٗعشؼ
鉮冪鼧ꝛ
٬鹦⚥㯸ؠق٤ذ٬璡ס鉮冪
舂䈂溿狒㲔产吾⛮㵚霄

☔免罫䡗䷷罫鼧ꝛ
ه٘ة٬ا٤٬؛٬ ء٤ؼ٭ٝع
䗯㕔ؠ٭٠عشؾ䇶㕔孨Ⳃ㲜
٬☽产錃סכ⪦⺱溿狒

GMP؅䥵⟊ג׊⿁韬ُסّطتبع٤ْةؾ澬玮
(ISO 9001:2008כISO 13485:2003؅⹦䐂





⺲⹿㷑㛻㰢聴烕磬㛙熭溿⟣ّٚءٞو

㓹䇠产錃1յ溿線产錃34յ꞊鵽产錃26



㓹䇠产錃1յ溿線产錃34յ꞊鵽产錃26

⺲⹿㷑㛻㰢聴烕磬㛙熭溿⟣ّٚءٞو



㓹䇠产錃1յ溿線产錃34յ꞊鵽产錃26

⺲⹿㷑㛻㰢聴烕磬㛙熭溿⟣ّٚءٞو



㓹䇠产錃1յ溿線产錃34յ꞊鵽产錃26

⺲⹿㷑㛻㰢聴烕磬㛙熭溿⟣ّٚءٞو



5

9

⺲⹿㷑㛻㰢聴烕磬㛙熭溿⟣ّٚءٞو⪌㷀縖丗ס䫟燯

0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

卒年度

18

人数

143⺲/14䇗ꝴ

14





⺲⹿㷑㛻㰢聴烕磬㛙熭꞊鵽檪ꢙס⪌ꢙ⹕צ䣆软♭丗ס䫟燯
1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

関連

病院

数

18 21 19 20 22 23 24 26 28 31 34 33 39 37 37 40 43 43 43 45

入院

統計

1629 2543 4841 5511 6093 7477 8135 9132 8435 10027 10457 10027 10738 11410 11291 12063 12718 13059 12854 14405

手術

件数

2135 2800 2779 2994 3360 3457 4211 4290 4153 4867 4811 5209 5480 5280 5490 5770 5820 6073 6329 6924

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

関連

病院

数

46 45 44 45 48 48 50 50 49 48 47 45 46 46 45 46 49 49 51

入院

統計

14138 15231 16813 17560 17132 18357 19855 19179 17973 19823 19853 19741 19965 19976 19638 19061 20614 22203 20967

手術

件数

6461 6688 7434 7847 7322 8394 8694 9550 9277 9800 10240 10193 10506 10581 10495 10184 10655 11042 10755



1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

関連

数

18 21 19 20 22 23 24 26 28 31 34 33 39 37 37 40 43 43 43 45

1629 2543 4841 5511 6093 7477 8135 9132 8435 10027 10457 10027 10738 11410 11291 12063 12718 13059 12854 14405

病院

入院

統計

手術 2135 2800 2779 2994 3360 3457 4211 4290 4153 4867 4811 5209 5480 5280 5490 5770 5820 6073 6329 6924
件数

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

数

入院 14138 15231 16813 17560 17132 18357 19855 19179 17973 19823 19853 19741 19965 19976 19638 19061 20614 22203 20967

統計

手術

件数

6461 6688 7434 7847 7322 8394 8694 9550 9277 9800 10240 10193 10506 10581 10495 10184 10655 11042 10755

⺲⹿㷑㛻㰢聴烕磬㛙熭꞊鵽檪ꢙס⪌ꢙ⹕צ䣆软♭丗ס䫟燯

関連 46 45 44 45 48 48 50 50 49 48 47 45 46 46 45 46 49 49 51
病院 ꞊鵽檪ꢙ丗ס굚⽰

⪌ꢙغشي丗ס꡾槡

䣆软♭丗ס凂ס┕꡾



聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو啶䘶

 㵸⩩聴烕磬㛙熭錚殴䦠憠
 烕磬⫂釱ꔕ媩殴䦠憠
 䖾䓪聴胠欿溿狒䦠憠
 鏀湳檮٬嚀耆⫋榟錚殴溿狒䦠憠
 槆⥼鏗㵵䣆软溿狒䦠憠
 㲊⛣氳䷑㵣稗媩殴䦠憠
 耠낞٬耠否檛䖱媩殴䦠憠
 聴⶙╈錚殴䦠憠
 ◀ꡔ⵳殴٬⩝⯆⵳殴٬吾錚٭ذ٤ج䦠憠



㵸⩩聴烕磬㛙熭錚殴䦠憠

٭ذ٤ج⺬㵸⩩⟊⢸⵳殴稀הֵַ

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://www.achmc.pref.aichi.jp/ 2020/6/19

https://www.achmc.pref.aichi.jp/


烕磬⫂釱ꔕ媩殴䦠憠

⺲⹿㷑瑬◅颋ⶇ㰄檪ꢙ٬聴⫂釱ꔕ٭ذ٤ج

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://www.nagoya2.jrc.or.jp/co
ntent/uploads/2016/11/future85
10_50.pdf 2020/6/19

https://www.nagoya2.jrc.or.jp/c
ontent/uploads/2016/11/future
8510_52.pdf 2020/6/19

https://www.nagoya2.jrc.or.jp/co
ntent/uploads/2016/11/future85
10_58.pdf 2020/6/19

https://www.nagoya2.jrc.or.jp/department/scunitsuite/ 2020/6/19

http://emalliance.sakura.ne.jp/industry/establishment/%E5%90%8D%E
5%8F%A4%E5%B1%8B%E7%AC%AC%E4%BA%8C%E8%B5%A4%E5%8D
%81%E5%AD%97%E7%97%85%E9%99%A2-
%E6%95%91%E5%91%BD%E6%95%91%E6%80%A5%E3%82%BB%E3%8
3%B3%E3%82%BF%E3%83%BC 2021/1/19

https://www.nagoya2.jrc.or.jp/content/uploads/2016/11/future8510_50.pdf
https://www.nagoya2.jrc.or.jp/content/uploads/2016/11/future8510_52.pdf
https://www.nagoya2.jrc.or.jp/content/uploads/2016/11/future8510_58.pdf
https://www.nagoya2.jrc.or.jp/department/scunitsuite/
http://emalliance.sakura.ne.jp/industry/establishment/%E5%90%8D%E5%8F%A4%E5%B1%8B%E7%AC%AC%E4%BA%8C%E8%B5%A4%E5%8D%81%E5%AD%97%E7%97%85%E9%99%A2-%E6%95%91%E5%91%BD%E6%95%91%E6%80%A5%E3%82%BB%E3%83%B3%E3%82%BF%E3%83%BC


䖾䓪聴胠欿溿狒䦠憠

䚁湳洈ֿ؆溿狒٭ذ٤ج╈㜆檪ꢙ

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://www.pref.aichi.jp/cancer-center/ 2020/3/18

https://www.pref.aichi.jp/cancer-center/


鏀湳檮٬嚀耆⫋榟錚殴溿狒䦠憠

斻玮车䷓嫎☔ ㎁玮Ꝏ㵜⵳殴溿狒٭ذ٤ج

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://www.ncgg.go.jp/ 2020/6/19

https://www.ncgg.go.jp/


槆⥼鏗㵵䣆软溿狒䦠憠Brain Suite

⺲⹿㷑ٜٚع٤ج檪ꢙ
JR典宾

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://nagoya-central-hospital.com/ 2020/6/19

https://nagoya-central-hospital.com/


㲊⛣氳䷑㵣稗媩殴䦠憠

㵸擸䄫妨檪ꢙ٬㛻꣝檪ꢙ٬⺲⹿㷑⪦玮檪ꢙ

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://www.residentnavi.com/hospitals/172 2020/6/19

https://www.jinko-
kansetsu.com/hospitals/detail.php?search=pre
fectural&prefecture=23&id=1059 2020/6/19

http://www.nagatomi-hp.com/wp-
content/themes/nagatomi/temp/nagatomi_gf2.pdf 2020/6/19 https://ganjoho.jp/public/dia_tre/treatment/radiotherapy/rt_03.html 2020/6/19

https://www.kaikou.or.jp/kyouritsu/by
oin_profile.html 2020/6/19

https://www.residentnavi.com/hospitals/172
https://www.jinko-kansetsu.com/hospitals/detail.php?search=prefectural&prefecture=23&id=1059
http://www.nagatomi-hp.com/wp-content/themes/nagatomi/temp/nagatomi_gf2.pdf
https://ganjoho.jp/public/dia_tre/treatment/radiotherapy/rt_03.html
https://www.kaikou.or.jp/kyouritsu/byoin_profile.html


媩殴نؕػ٤ُ؝
㵸擸䄫妨檪ꢙ٭ذ٤جنؕػ٤ُ؝媩殴㲔竮
1991.52017.9֐

稀檮❆丗8,586☔ 稀檪䄁丗23,761⠕

1.聴轑畘꤃㲹
2.荁䓪聴胠欿
3.䖾䓪聴胠欿
4.鬇燯䓪聴胠欿
5.嚀耆氳聴㛙熭檛䖱

1,718☔20.0%
2,603☔30.3%

881☔10.3%
3,112☔36.2%

272☔3.2%
䗯㕔䬠❠Ꝏ隴䃷➭⪯鼧Ꝏ

㵸冷鷼█⩝榟
䇖䡗24䇗䈱仼儖聴烕磬㛙熭㰢⚡
乏諰洟韛㰢软韛⹨韛

著作権等の都合により、

ここに挿入されていた画像を
削除しました。

「ガンマナイフ導入の記事」



꥗兠飃ꮟ嫧媩殴䦠憠
⺲⹿㷑⪦玮檪ꢙ

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

䬠❠ ⺲⹿㷑⪦玮檪ꢙ꥗兠飃ꮟ嫧媩殴٭ذ٤ج鼧Ꝏ 孅䃷꣚䎳⩝榟



耠否٬耠낞檛䖱媩殴䦠憠

牓媇䄫妨檪ꢙ׼ׂ׈٬稀⺬檪ꢙ٬䚁湳⵳熭㛻㰢

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو

https://www.doctor-map.info/dtl/10000000000000039661/
2020/06/26

提供：稲沢市民病院

https://www.doctor-map.info/dtl/10000000000000039661/


湭ꄇ׻׀㲔׵؆׈䑴䭤מ全ג׊ױ׿ׂי

䬠❠ ⺲⹿㷑㛻㰢聴烕磬㛙熭 里兎榺☭⩝榟



聴⶙╈錚殴⻠轑畘⫂媩殴䦠憠聴烕磬⫂熭⺬⺱
㎁玮檪ꢙ嚀啶 ㎁玮⺲⹿㷑⵳殴٭ذ٤ج냕噛玮㜂⩝榟յ卿榹嫾┉⩝榟յꯄ㽂嫎䇞⩝榟
⺲⹿㷑瑬┉颋ⶇ㰄檪ꢙ牓㶾䙫熓⩝榟յ嫧㛡ꄇ㵜⩝榟
⺲⹿㷑瑬◅颋ⶇ㰄檪ꢙ꞊ 车ꥒ⩝榟յ姧隴　█⩝榟
⺲⹿㷑䪽岷⚡檪ꢙ儒兎꥔佫⩝榟յꇁ儒 㲳⩝榟
╈◹檪ꢙ娢榹 ⪜⩝榟յ⯥榹䞣䇞⩝榟
ⶐ榹䄫玮ⶐ榹檪ꢙ峚麓⽰䎳⩝榟յ剳儖㜀䑩⩝榟
䄫玮㍋仼䄫檪ꢙ䄫⸉ 詰⩝榟յ╈冷釨㳊⩝榟յ注釤僗杼⩝榟
⪜玮ꢽ榟檪ꢙ箤箐泡嘻⩝榟
雛噛䄫妨檪ꢙꥒ㸓ⶤ乃⩝榟յ萴冷⢸┉⩝榟
ꪐ㹭岷榟⚡檪ꢙ溍㸓硾└⩝榟
㛻㑶䄫妨檪ꢙ놫꯽ 侉⩝榟յ啮 葏嘻⩝榟
㱦㒮催榟檪ꢙⱶꄇ鞕╦⩝榟
㹭㽂䄫妨檪ꢙ僗껊 䐿⩝榟
宾⶟檪ꢙ㸓儖泡☔⩝榟յ㹭榹 ⢸⩝榟
你仼◒䄫妨檪ꢙ冷 ꄆ塜⩝榟
⮋隴雛榹稀⺬檪ꢙⱶ諰䕗└⩝榟յ里很➭╦⩝榟յ㼖䢔洠⺚⩝榟
㛻꣝檪ꢙ儒榹紶╦⩝榟յ㵸⠐宨┉鼂⩝榟
䄫玮┉㲯䄫妨檪ꢙ㙆隴륓☭⩝榟
╈鼧ַ׈؀ֹ檪ꢙ㝜兎辉ꄅ㯸⩝榟
٬٬٬٬٬٬٬٬٬٬٬٬٬٬٬٬

聴烕磬㛙熭攐㲊檛䖱䦠憠⴫䎬䡗عؠؘةٞو



1928佫⽰3䇗 乏諰 洟䷷䪧聴轑畘䲯䏅嫎סꝧ氦

1980佫⽰55䇗 劮全 洟⩝榟諰榹⵳熭㛻㰢⺲鎹䷷䪧ֿ
聴轑畘⫂媩殴؅Ⱘ㡎

1982佫⽰57䇗 俌㸓泡嘻䷷䪧仼儖聴烕磬轑畘⫂䣆软嫎溿狒⚡氦餉

1989䇖䡗⩕䇗 允榹谆┉鼂䷷䪧AVMמ㵚׊㖡剪软؅ꄆ榫

1999䇖䡗11䇗 ⺮榹 硾䷷䪧聴轑畘⫂媩殴㰢⮆ꄇꝧ铺
㲯㏐葴⬡䷷䪧

脳血管内治療グループの歴史



聴轑畘⫂媩殴

歳⫂㖡剪软׾׻מٜؕؤ

轑畘⫂䦡䍖软׾׻מع٤طت

劮全 洟⩝榟
䇖䡗23䇗䈱仼儖聴烕磬㛙熭㰢⚡
乏諰洟韛㰢软韛⹨韛



1982仼儖聴烕磬轑畘⫂䣆软溿狒⚡Ⱘ玮俌㸓泡嘻
1982仼儖聴胠欿檪杼溿狒⚡Ⱘ玮俌㸓泡嘻
1988ր聴כ⩥橺ց溿狒⚡Ⱘ玮岲姡䕤⺚٬⺮榹 硾
1999仼儖⮆㯸聴烕磬㛙熭溿狒⚡Ⱘ玮⺮榹 硾
2000仼儖⮣ס聴胠欿鹦⚥㯸媩殴舂䈂䑴榫؅㲔产4僖3仼⺮榹 硾
2002⺲⹿㷑㛻㰢鹦⚥㯸٬⫋榟⵳殴٭ذ٤جⰨ錃⺮榹 硾
2003⺲⹿㷑㛻㰢聴⶙╈⵳殴畘杼٭ذ٤جⰨ錃⺮榹 硾
2006⺲⹿㷑㛻㰢⵳㰢鼧ꡭ㷯檪ꢙ聴槆⥼鏗㵵䣆软㲜Brain Theater錃糋⺮榹 硾
2007⺲⹿㷑㛻㰢⩝珷⵳殴ꝧ氦⩝珷⵳殴٬舂䈂溿狒䶹䭤٭ذ٤ج⺮榹 硾٬姡ꄇ塜伺
2011⺲⹿㷑㛻㰢聴ס؀׆׆כ溿狒٭ذ٤جⰨ錃
2013㵸⩩ֿ؆䦠憠מ⺲⹿㷑㛻㰢٬└ꄆ㛻㰢䧗㲊
2014㵸⩩ֿ؆媩殴؅٭ذ٤ج䶹䭤׷ׇםتؗـغٜػغؠُغٜػغ׾׌ꝧ錃
2016舂䈂溿狒╈劬䦠憠מ⺲⹿㷑㛻㰢鹟㲊
2017Cadaver anatomical laboratory٭ذ٤جCALNA؅⺲⹿㷑㛻㰢⫂מ錃玮
2018䚁湳洈٭ذ٤ج؆־؆י䦠憠מ⺲⹿㷑㛻㰢鹟㲊
2019聴ס؀׆׆כ溿狒ס٭ذ٤ج攐♳䷷䪧⯥很 织䷷䪧㶨♳
2019耠否٬耠낞ֿ٭ذ٤ج䚁湳⵳熭㛻㰢⫂מ錃玮⸉ ䷓☔䷷䪧㶨♳

⺲⹿㷑㛻㰢聴烕磬㛙熭磝笝啶疣ס僃鲣ס塷⺒丒燡樋



BMRC

稅ס稗聴⫂ة٭؅ّْؕ٭عؠؾؤ
颋荇㛻㰢⫂㛻䇞溿狒参٬떌艵⵳㰢参٬典㸓☽㰢鼧鵽䯥ة٭؅ْؕ
랋荇㰢㛙ّؓب٭خ٤ؤ嚀꞊ة٭؅ْؕ

聴ס؀׆׆כ溿狒٭ذ٤جBMRC
⺲㛻ס乃硌כ杼硌؅嘦了ⴍ䦮ס⮣׾׌溿狒磝笝י׊כ

2013䇗12僖1仼מ儖劲氳孨Ⳃꝧ㡎

https://www.med.nagoya-u.ac.jp/noutokokoro/ 2021/5/11

https://www.med.nagoya-u.ac.jp/noutokokoro/


聴ס؀׆׆כ溿狒٭ذ٤ج

㏐亠舅媩⛮

斻玮车䷓嫎☔
溿狒䢥לם

㛻㰢

♿哅

⹆ⱶ
鵽䯥

⵳㰢鼧ꡭ㷯檪ꢙ ⶜ⱱ

聴ס؀׆׆כ溿狒٭ذ٤ج磝笝㍲

⵳㰢硌溿狒熭

㛙鼧鍐❫㡦⿦⚡

⡐杼㡦⿦⚡

⩝珷⵳殴٬舂
䈂溿狒䶹䭤ج
٭ذ٤

䷷罫氦鷼熭㰢
溿狒熭

梪㗞㰢溿狒熭

熭㰢ؓمعؤؙ
溿狒䢥

梪㗞⵳㰢溿狒䢥

Ⱘ話熭㰢溿狒熭

◄ⳉ㲜

鷞ㅀ㡦⿦⚡

䡵樋⚡閱

溿狒縖ؘن؜
• כعؠؘةٞو
鵽סכ٭ذ٤ج
䯥溿狒٬礴⺬溿
狒䫟鶟

• 鷞ㅀס٭ذ٤ج
䶹䭤哅ⳉ

• 溿狒ꝧ氦٬㓹泅
丝⤓鼧ꝛֽׄמ
溿狒䶹䭤׾

礴⺬溿狒䫟
鶟㲜

⪦鵟㓹泅٭ظع٭ٌؤ
㱤٬⟊ס畘杼յ嚀㉺ذ
畘杼յؓع٭ظوشյ
二ַ׊䲯⥼嫎סꝧ氦

㓹泅丝⤓鼧ꝛ

Ⱘ話յ聴嚀耆鉮伺٬䷉
ャյع٭ٌؤ⛼䡗䫟
鶟յّؓب٭خ٤ؤ⛼
䡗䫟鶟յ湳靸䡵樋

溿狒ꝧ氦鼧ꝛ



前澤聡先生特任教授就任（2019.5.1）記念講演（2019.6.15）



㵸⩩ֿ؆䦠憠



㵸⩩ֿ؆䦠憠典宾⴮ꣁؠشٞه鵽䯥ס哭釐

ӳ

╈鼧㏐⵱⵳殴产錃錚殴㲔竮聴耠낞胠欿

https://ganjoho.jp/data/child/professional/liaiso
n_council/20170310/shiryo3_4.pdf 2020/10/20

https://ganjoho.jp/data/child/professional/liaison_council/20170310/shiryo3_4.pdf


㏐㓊鵽䯥㵸⩩ֿ؆䦠憠䎬䡗

https://www.mhlw.go.jp/file/05-Shingikai-10901000-Kenkoukyoku-Soumuka/0000033097.pdf 2021/1/20

https://www.mhlw.go.jp/file/05-Shingikai-10901000-Kenkoukyoku-Soumuka/0000033097.pdf


غٜػغؠُغٜػغ
2014.1牧⥸ꝧ㡎تؗـ׷ׇם

©NHK

http://nuh-forum.umin.jp/paper/kinki_nagoya/088.pdf 2020/10/20

©NHK

http://nuh-forum.umin.jp/paper/kinki_nagoya/088.pdf


ג׊ױ׿ׂי全מ䑴䭤׵غٜػغ



槆⥼鏗㵵䣆软溿狒䦠憠



软╈槆⥼鏗㵵聴烕磬㛙熭䣆软㲜

䬠❠仼玮邮⛼䢥



⵳䄄鵽䯥䤗软ס鶟塥ך聴ס瞿碷槆⥼ֿ㱦⪒מ䲯ג׊ױ׽םמֹ׻׾׿

䬠❠⺲⹿㷑㛻㰢䄄㰢鼧 叜⢸瓀⩝榟



䣆软⯥ס槆⥼ْؕכة٭㲔꤀ס聴ס䣆软⫝洠

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 儖兎⽰█⩝榟



ꄆ釐ם聴嚀耆׃םח؅烕磬稗禴׵何׌ױ׀ךֿכ׆׌⭳׊

┖⯥꯽䏲꯽兠

┕窶兠

⯥乧饟

ꍧ⛮饟

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 儖兎⽰█⩝榟



二䣆软㲜ס׫二釨MRI㵵⪌䇤11ס樑ס䣆软㲜



烕磬⫂釱ꔕ媩殴䦠憠



䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 琉⫂⽰☔⩝榟

烕磬⫂釱ꔕ؅껮✳ג׊聴┖㑈⛮磬跙䎬끌嬼䣆软



烕磬⫂釱ꔕ䣆软
갻䐬ꔕ׼־⫂釱ꔕ׫ /4Kע♏侇י׊א 8K٬㛙釱ꔕ׫

https://www.olympus.co.jp/jp/news/1997b/nr
971020ome2kj.html 2020/10/20

https://www.puxiang.com/galleries/f5ef485fff0c436d3ade7dbfc
2037475 2020/10/20

https://www.olympus.co.jp/jp/news/2003b/nr030925endoj.html 2021/1/20

https://www.olympus.co.jp/jp/news/1997b/nr971020ome2kj.html
https://www.puxiang.com/galleries/f5ef485fff0c436d3ade7dbfc2037475
https://www.olympus.co.jp/jp/news/2003b/nr030925endoj.html


嚀耆⫋榟錚殴溿狒䦠憠



聴䣆软䶹䭤ٍٞعش

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ╈㐠㛻魋⩝榟



聴胠欿ذ٭ٖم٤ؤכ䶹䭤䣆软

腫瘍

䬠❠⺲⹿㷑⵳殴٭ذ٤ج聴烕磬㛙熭 卿榹嫾┉⩝榟



聴䣆软䶹䭤ٍٞ؅عش껮✳־؆יג׊؆䣆软

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ⯥很织⩝榟



錚殴䦠憠؆־؆י



hMps://www.mhlw.go.jp/sN/seisakunitsuite/bunya/0000070789_00008.html 2020/10/20

https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000070789_00008.html


䚁湳洈־؆י؆錚殴⵳殴鵽䯥⶜閱⚡

䚁湳⵳熭㛻㰢瞿烕熭
⺲⹿㷑㛻㰢㵸⩩熭

⪵儖宨点
㛉泘 岖յ㸓儖゛╮յ

⺲⹿㷑㛻㰢瞿烕熭 㶾㽂硔㜂յ溍㖚✞㜧㯸յ䏲諰硬꺜
⺲⹿㷑㛻㰢聴烕磬⫂熭 ⳏꄇ꥔㜆յ╈兎⹘䎳
⺲⹿㷑㛻㰢聴烕磬㛙熭 萴冷➭䎳յ⯥很 织
⺲⹿㷑䄫玮㛻㰢瞿烕熭 典 葏嘻
⺲⹿㷑䄫玮㛻㰢㵸⩩熭 乏諰⛈媩
䚁湳⵳熭㛻㰢㵸⩩熭
諰榹⵳熭㛻㰢㵸⩩熭
ؠشؼٛؠׄ־׍׌
叜䃷ؠشؼٛؠ
⺲⹿㷑⵳殴٭ذ٤ج

㝠兎䏃╦
溍⸉㶉㯸
焰保㵜䎳
叜䃷䋦㓹
卿榹嫾┉յ㹭榹╦ 丒燡樋



䚁湳洈־؆י؆錚殴⵳殴鵽䯥⶜閱⚡(2018.11.30氦餉)

瞿烕⵳㰢氳㵚䑴
鹦⚥㰢氳㵚䑴

鹦⚥㰢氳㵚䑴
瞿烕⵳㰢氳㵚䑴

٬䚉刌تٜؕؗ
檮㰢氳㵚䑴

䚁湳⵳熭㛻㰢
檪ꢙ

⺲⹿㷑䄫玮㛻㰢
檪ꢙ

諰榹⵳熭㛻㰢
檪ꢙ

叜䃷ؠشؼٛؠ

䚁湳洈־؆יס؆錚殴⵳䅨ֿ鵽䯥ג׊ⴍ䦮氳ם錚殴ّؓب٭خ٤ؤ

ׄ־׍׌
ؠشؼٛؠ

⺨㏐㓊ס
殴罫٭ذ٤ج
꤃㲹⩩縖
产錃

PET,MEG.EEG-fMRI
꯽衍⫂聴嫧
㛙熭媩殴

⺲⹿㷑㛻㰢
⵳㰢鼧ꡭ㷯檪ꢙ

⺲⹿㷑⵳殴
٭ذ٤ج

⺨㏐㓊ס
稀⺬檪ꢙ
ؠشؼٛؠ

錚了٬話擻媩殴

┉域錚殴
◅域٬└域錚殴

┉域錚殴
⚡⶜؆־؆י
车䷓٬焰炮

⺲⹿㷑㛻㰢
聴ס؀׆׆כ
溿狒٭ذ٤ج



Installation in Japan (modification for Japanese specification)

Stereotactic X-ray system was  
mounted

25-
degree  
elevated  
table

Accuracy  
check  
using CT  
phantom

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ⯥很织⩝榟



In Japan, depth electrode of the diameter of 1.1mm with 6  
contacts is only available.
In Europe and US, the electrode of the diameter of 0.86mm  
with 6-10 contacts has been used for SEEG.
Accessories including anchor bolts and drill sleeve are  
necessary to secure electrodes.

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ⯥很织⩝榟



Image-based planning (VoXim)

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ⯥很织⩝榟



SEEG planning

amygdala Hippo. head Hippo. tail OFC Ant. cingulate

5 depth electrodes, 3 strip electrodes
Hypothesis: amygdala→hippocampus→limbic→frontal (motor)

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ⯥很织⩝榟



A1,A2=amygdala  
A3,A4,A5=WM,A6=ant.MTG
B1,B2=hippo.head, B3,4=WM,  
B5,B6=mid.MTG, C1=parahippo,  
C2,C3=hipp.tail, C4,5=WM,  
C6=post.MTG, D1-D4=orbitofrontal,  
D5,D6=inf.front.gyrus, E1-E2=ACC,  
E3-E6=sup.frontal gyrus F1-F8 =  
ant.STG/MTG, inferior frontal gyrus –
DLPFC,G1-G8 = DLPFC – inferior  
parietal lobule, H1-H8=DLPFC-central  
sulcus

Starting from hippocampal head

Not started from amygdala

Selective amygdalo-
hippocampectomy

No seizure  
(Engel class 1)

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 ⯥很织⩝榟



聴⶙╈錚殴䦠憠



Professor Kenichiro SUGITA

Drawings of the Sugita Clip appeared on  
the cover of the international renowned  
"Journal of Neurosurgery"
(illustrated by Prof.Sugita / issued in March 1981 vol.54)

http://www.mizuho.co.jp/pnet/neurosurgery/upload/00b826abe8ca2305cbd16b01bcdb529f.pdf 2020/10/20

h;ps://xtech.nikkei.com/dm/ar@cle/COLUMN/20150618/423841/?P=8 2020/10/20

http://www.mizuho.co.jp/pnet/neurosurgery/upload/00b826abe8ca2305cbd16b01bcdb529f.pdf
https://xtech.nikkei.com/dm/article/COLUMN/20150618/423841/?P=8


1.7mm

5.7mm

Sugita clip(Titanium II)

3.0mm

5.7mm

Sugita clip(Titanium)

3.2mm

5.7mm

Sugita clip(Erugiroy)

Closure  
pressure(g)  
160֐125
165֐130

Erugiroy
Titanium
Titanium II 150

Open size  
(mm)

8
8

10.5
(N0.2 10mm straight)

Titanium Ⅱtype Sugita clip introduce the spring coil, that is why the closing  
pressure increased, opening size become enlarged, but size of head of clip  
became slim style. http://www.mizuho.co.jp/ 2021/1/20

http://www.mizuho.co.jp/


1976: Standard type:7, Large type:7, Total:14 types

2018: Total 190 types

Straight Bayonet Bent Sideward bent

Sideward curved Curved L-shaped / L-shaped W/curve

J-shaped Fenestrated
http://www.mizuho.co.jp/pnet/neurosurgery/upload/00b826abe8ca2305cbd16b01bcdb529f.pdf 2020/10/20

http://www.mizuho.co.jp/pnet/neurosurgery/upload/00b826abe8ca2305cbd16b01bcdb529f.pdf


Straight type clip was mostly used

Preoperative simulation and mock  
surgery by 3DCTA should be necessary  
to make a better decision

Selection and combination of several
type of clips should be used to make
better results

http://www.mizuho.co.jp/ 2021/1/20

http://www.mizuho.co.jp/


Closure line

Insertion of clip horizontally ?

Neck of aneurysm generally complexed
Ishikawa et al.;Neurol Med Chir 2009

Ideal clipping should be selected

hMp://www.mizuho.co.jp/ 2021/1/20

http://www.mizuho.co.jp/


Clipping trial by 3D simulation model of aneurysm

To achieve proper clipping



䦠憠(CALNA)ٍٚ٭ِعػٜؓ؜ؼٛؠ



⹆ⱶ縖

㲔产鞊♳縖鎉䎎熭璛꯽䷷⿦
㲔产䥵䎎縖

䣆软䣆䤗溿線ꝧ⤹סךױ孱׿

⡐杼㡦⿦⚡

䧗⺲

嚀耆䎬䛜㰢铺䈳 春⛮◄ⳉ㲜

⯆㲊٬䷉塜

CALNA鷞ㅀ⫂釨
(䷷䪧⚡)

㲔产
CALNA产錃⫂

䤔鏀 㲔产䥵䎎縖氧ꎰ
榼鑁傴

CALNA⮵榫榼鑁傴
⹆ⱶ⺱䙫傴

㲔产䥵䎎縖
氧ꎰ錞

CALNA⮵榫
錉⺎錞

ⳓ꥗ 䑴ⳓ
⹆ⱶ⺱䙫傴

泃涍縖婊㲊

CALNA鷞ㅀ㡦⿦⚡

CST䫟鶟
㡦⿦⚡

┘縏⚡⚡⿦
⯥乃٬鐄伺傴鼽鴜 ⺱䙫傴

CALNA⮵榫釨⯞
(鷞ㅀ㡦⿦⚡)

泃涍

㲔ⳉ
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榼鑁
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CALNA実演風景

提供：名古屋大学脳神経外科 荒木芳生先生



㲊⛣氳䷑㵣稗媩殴䦠憠



媩殴نؕػ٤ُ؝

䬠❠㵸擸䄫妨檪ꢙ聴烕磬㛙熭 Ꝏ隴䃷➭⪯⩝榟



㲊⛣氳䷑㵣稗媩殴逷糋تٛفؿ

䬠❠⺲⹿㷑ٜٚع٤ج檪ꢙ聴烕磬㛙熭 ╈⸉硔⩕⩝榟



㲊⛣氳䷑㵣稗媩殴逷糋نؕػ٭فؕئ


䬠❠⺲⹿㷑㛻㰢䷑㵣稗熭 㛻㲑⽰ⶤ⩝榟



睦㯸稗殴嫎꣊㯸稗٬憇碛ؕ٤؛稗
ؠ٭م٬ءشٚه

https://docplayer.net/80365100-Software-and-hardware-for-high-
performance-and-low-power-homogeneous-and-heterogeneous-multicore-
systems.html 2020/10/20

hBps://www.caihongqiao-jp.com/blank-18 2020/10/20 https://kknews.cc/news/vejena.html 2020/10/20

https://allabout.co.jp/gm/gc/324327/2/ 2020/10/20

https://www.ncc.go.jp/jp/index.html 2021/1/20
https://www.scchr.jp/division/rtpt_center/guidance/scc/system.html 2021.6.25

https://www.particle.or.jp/hirtjapan/what/ 2021.6.25

https://docplayer.net/80365100-Software-and-hardware-for-high-performance-and-low-power-homogeneous-and-heterogeneous-multicore-systems.html
https://www.caihongqiao-jp.com/blank-18
https://kknews.cc/news/vejena.html
https://allabout.co.jp/gm/gc/324327/2/
https://www.ncc.go.jp/jp/index.html
https://www.scchr.jp/division/rtpt_center/guidance/scc/system.html
https://www.particle.or.jp/hirtjapan/what/


⩞稗ⱱ㰢殴嫎PDT

䬠❠⮋隴雛榹稀⺬檪ꢙ聴烕磬㛙熭 ⱶ諰䕗└⩝榟



Tumor Treating Field٤٭ٖزو؛
Novo-TTFעյ碷翄⮆逰؅㟷㲹מ״ג׾׌攐⮯ג׿׈ء٤ؼ٭ٖزמյ

⛥䍚䈱ס꧅槡؅✳榫׾׌媩殴嫎ն

䬠❠⺲⹿㷑㛻㰢聴烕磬㛙熭 㛻㹭⺒媩⩝榟



ٌؗ碛╈䓪㯸䩔䨿殴嫎BNCT

䬠❠⺲⹿㷑㛻㰢䄄㰢鼧 ㎻榹┉魞⩝榟



ٌؗ碛╈䓪㯸䩔䨿殴嫎(BNCT)ס╈䓪㯸氦榟逷糋溿狒ꝧ氦

溿狒♏辐縖 棼隴 珕⺲⹿㷑㛻䄄٬䷷䪧
溿狒⮆䥵縖 萴冷➭䎳⺲⹿㷑㛻⵳٬䷷䪧

놫刾ャ伺⺲⹿㷑㛻䄄٬攐♳䷷䪧

㎻榹┉魞⺲⹿㷑㛻䄄٬攐♳䷷䪧

䄫䃷䉓伺㹭㸓㛻榤㲆㰢鵽䯥٬攐♳䷷䪧

BNCTמ꞊׾׌IAEAع٤يؕغؕئ
2016.9.27 IAEA稀⚡ꝧ⤹侇

놫刾

䄫䃷Malavasi
Venkatesh

Osso Jr.

Sauerwein ⴮ꄇ ◒䃷



BNCT榫ⱶ鵭㉺╈䓪㯸榟䡗ّطتب ⺲㛻յⱶ鵭㉺鼧

٤ٞعِػؕر (2.8MeV, 15mA) Bّٚ٭ل ؕ٤

TMP

Scanning  
magnets

Water cooled  
jacket

Liعشأ٭ذ⟊䧏㳊㉺

monitor

ّؕٚ٭لعشأ٭ذ
٤

Beam profile
Collimator

Bending  
magnet

Drum  
collimators

Mass Analyzer
for Li vapor monitor Li (Be) target

hGps://indico.fnal.gov/event/15204/contribuIons/30238/aGachments/18942/23738/70-7th_HPTW__tsuchida.pdf 2020/10/20

https://indico.fnal.gov/event/15204/contributions/30238/attachments/18942/23738/70-7th_HPTW__tsuchida.pdf


⬈ⷋ姡 Ta㓹冎
Cuؠشٞه

Liعشأ٭ذ

⛮⪑ّطتب

☪㍑ꝧ氦ّطتب׾׌ꝧ氦סّطتب攐䐶
䓪㯸╈ם僃鸵ג׋䑴מ岐䈱ס؆ֿ•
兠؅氦榟
•杯车IAEA㓹嶖מ㱭⪒嶖䦠

Ti 町 ( 10μm )

Liꄋ㷯

╈䓪㯸拨㵣㓊

꣊㯸ؙ٭؟ٜؾ ֐1.9 2.8MeV

꧅孱ّ٭ل 15mA♓┕

泘嘅╈䓪㯸兠
٬掂㛙╈䓪㯸 0.5 eV10֐ keV
٬1×109 n/cm2٬s

꣊㯸

ꪐ꧅㑔ⱶ鵭㉺(٤ٞعِػؕر)

╈䓪㯸榟䡗峎鵭逷糋ⱶ鵭㉺

Liعشأ٭ذ
⬈ⷋ姡ة
(عشآٔ

╈䓪㯸

Liعشأ٭ذ
MgF2╈䓪㯸峎鵭逷
糋

י׋䑴מ岐䈱ס؆ֿ
׾؅㚺ֻ⮆鼧ס׆

╈䓪㯸榟䡗峎鵭逷糋(BSA)

꣊㯸ّ٭ل

溿狒⫂㳊ס哭樋

媩殴鼧

╈䓪㯸ؙ٭؟ٜؾ攐䓪

掂㛙ꯛ㓊

泡䏲عشأ٭ذ

hGps://indico.fnal.gov/event/15204/contribuIons/30238/aGachments/18942/23738/70-7th_HPTW__tsuchida.pdf 2020/10/20

https://indico.fnal.gov/event/15204/contributions/30238/attachments/18942/23738/70-7th_HPTW__tsuchida.pdf


Brain tumor model
Female, 4-6weeks, Nude mice  
(U87ӤEGFR cells)

OKD-001/BSH:
Tail vein injection

2 weeks

Hoechst (nuclei) HLA-A (tumor) BSH Merged

Injecting
OKD-001

Injecting
BSH only

OKD-001כ In Vivo聴胠欿ُٜؗظٓסت㲔꽦

Normal tissue Tumor tissue

Observed by confocal microscope: x10
Antibody of BSH: 5ug/mL, courtesy of Prof M. Kirihata

䬠❠㹭㸓㛻㰢掂╈䓪㯸媩殴٭ذ٤ج 䄫䃷䉓伺⩝榟



꥗兠飃ꮟ嫧媩殴䦠憠



僃二ס⛥➇醭䣆软
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⺲⹿㷑㛻㰢
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聴烕磬㛙熭
⯥很 织



㵸聴汷韬碷翄
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㵸聴塮敯劬

釱䈂vim劬
╈ꝴ脃⣐劬

┉域鷞Ⳃꄇ

噛劬

劬ه٭ٛ؛┖

汷韬―㵸聴―鷞Ⳃ汷韬ٜو٭

䚉釶ꄇלם䇶ַ㛻聴汷韬

hMps://www.spectrumnews.org/news/molecular-mechanisms-auPsm-linked-to-small-hypothalamus/ 2020/10/20

https://www.spectrumnews.org/news/molecular-mechanisms-autism-linked-to-small-hypothalamus/
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꥗兠飃ꮟ嫧׾׻מ釱䈂vim劬鹃了软

https://www.spectrumnews.org/news/molecular-mechanisms-autism-linked-to-small-hypothalamus/ 2020/10/20

https://www.spectrumnews.org/news/molecular-mechanisms-autism-linked-to-small-hypothalamus/


MRIך媩殴銶槆؅玮יMRI峪䈱槆⥼׼ֿם׊٭ذؼٓך拨㵣׾׌



Nagoya University  
Brain & Mind Research Center
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Interferon-b (IFN-b)

• Interferon-b (IFN-b) exhibits pleiotropic biological effects  
and has been widely used either alone or in combination  
with other anti-tumor agents in the treatment of malignant  
gliomas and melanomas

• In the treatment of malignant gliomas, IFN-b can act as a  
drug sensitizer, enhancing toxicity against various  
neoplasms when administered in combination with  
nitrosourea (ex; Temozolomide)

• IFN-b and nitrosourea combination therapy has been  
particularly used for the treatment of gliomas in Japan



IFN type I receptor

IFN- b

ISGF3,IRF-1

CBP/p300 IRF-3complex formation

p53

MGMT

Interferon-beta (IFN-β) sensitized temozolomide (TMZ)-resistant glioma  
cells with the unmethylated MGMT promoter and the mechanism of  
action was possibly due to attenuation of MGMT expression via TP53  
induction.

Natsume A, et al. Cancer Res. 65(17): 7573-7579,2005



IFN-b downregulates MGMT and Induces p53

Natsume A, et al. Cancer Res. 65(17): 7573-7579,2005



TP53 downregulates the MGMT transcription

A. ChIP
B. siRNA for p53 increases MGMT  

expression

IFN alone

IFN+TMZ

0 20 40 60 80 100 0 20 40 60 80 100

% of control

*

C. siRNA for p53 cancels IFN+TMZ synergistic effect
Non-silencing siRNA for p53

Control

Natsume A, et al. Cancer Res. 65(17): 7573-7579,2005



INTEGRA Clinical Study Group (Phase I), Japan
Co-investigators Institution Title, Department

Takamasa Kayama, MD Yamagata University Faculty of  
Medicine

Chairman, Neurosurgery

Ryo Nishikawa, MD Saitama Medical University Chairman, Neurosurgery

Hiroshi Takahashi, MD Nippon Medical University Professor, Neurosurgery

Toshiki Yoshimine, MD Osaka University Medical School Chairman, Neurosurgery

Nobuo Hashimoto, MD Kyoto University Medical School Chairman, Neurosurgery

Tomokazu Aoki, MD Kitano Hospital, Kyoto Vice Director, Neurosurgery

Kaoru Kurisu, MD Hiroshima University School of  
Medicine

Chairman, Neurosurgery

Toshihiko Wakabayashi, MD Nagoya University School of Medicine Chairman, Neurosurgery

Integrated Japanese Multicenter
Clinical Trial: A Phase I Study of
Interferon-b and
Temozolomide for Glioma in  
Combination with Radiotherapy  
(INTEGRA Study)

Japan Yamagata  

Saitama
Kyoto

Hiroshima Tokyo
Nagoya

Osaka

2007 Google, 2007 NASA



Overall Survival Time
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Grade 4: 10 cases  
Median OS: 17.1 months

Grade 3:
6 cases (3AA, 3AO)

Newly-diagnosed patients only

EORTC 26981/22981

Median Overall Survival  
RT 12.1 months
RT+TMZ 14.6 months



Initial time 3 months later



JCOG0911 INTEGRA trial (phase II):
a randomized screening phase II trial of  

chemoradiotherapy with interferon-β plus  
temozolomide versus chemoradiotherapy  

with temozolomide alone
for newly-diagnosed glioblastoma



Newly diagnosed  
glioblastoma

PS 0-2 (3), 20-75 years old

Arm B  
Concomitant TMZ+ IFN-β+RT

IFN: 300 IU/body 3 times/wk during RT
↓

Maintenance TMZ+ IFN-β
IFN: 300 IU/body, day 1  

every 4wks for 2yrs

Resection or biopsy

Study design

Arm A  
Concomitant TMZ+RT

TMZ: 75mg/m² daily during RT (30 fr x 2Gy)
↓

Maintenance TMZ  
TMZ: 200mg/m² days 1 to 5  

every 4wks for 2 yrs

*Adjusting factors
• Institute
•Age≤ 49 vs. ≥ 50)

•ECOG PS
(0 vs. 1 -2[3])

• Residual tumor  
after resection  
(Yes vs. No)



Overall survival

TMZ+R
T  N=63

TMZ+IFN-b+RT  
N=59

MST  
(95%CI)

20.3m  
(15.4m-26.9m)

24.0m  
(18.8m-27.4m)

Stratified HR (95%CI) 1.00 (0.65-1.55)

One-sided p-value
by stratified log-rank  
test

P=0.51 > 0.20 = α

TMZ+IFN-b+RTTMZ+RT



Progression-free survival

TMZ+RT  
N=63

TMZ+IFN-b+RT  
N=59

MST (95%CI) 10.1m  
(7.5m-11.8m)

8.5m  
(6.6m-11.9m)

Unstratified HR (95%CI) 1.25 (0.85-1.84)

One-sided p-value
by unstratified log-rank  
test

P=0.88

TMZ+RT

TMZ+IFN-b+RT



Participating Institutions
• Tokyo Women’s Medical Univ
• Nagoya Univ
• Nakamura Memorial Hospital
• Iwate Medical Univ
• National Cancer Center
• Kumamoto Univ
• Kyorin Univ
• Yamagata Univ
• Saitama International  

Medical Center

• Shizuoka Cancer Center
• Hiroshima Univ
• Ehime Univ
• Chiba Univ
• Kurume Univ
• Hokkaido Univ
• Tsukuba Univ
• Tokyo Univ
• Keio Univ
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IDH mut +)( IDH mut (–)
RTK-

PI3K-
mTOR

SWI/SNF
RB

NOTCH

Histone  
modifier

Copy  
Number  
change

1p19q LOH TP53 mut

Type 1
IDH mut with 1p19q LOH

TERT promotor
CIC  

FUBP1  
NOTCH1

SWI/SNF complex

Type 3
IDH wt

EGFR  
PTEN  
NF1  

CDKN2A  
MDM2/4

Type 2
IDH mut w/o 1p19q LOH

TP53  
ATRX

Suzuki, Natsume, et al. Nat Genet. 2015 May;47(5):458-68.
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著作権等の都合により、
ここに挿入されていた画像を削除しました。

International Agency for Research on 
Cancer & David N. Louis (Eds.)

WHO Classification of Tumours of the 
Central Nervous System , Geneva



WHO classification of CNS tumors revised in 2016

Louis N. et al. Acta Neuropatho. 2016





1938佫⽰13䇗乏諰洟䷷䪧聴胠欿䣆软嫎؛ظل⛼䡗

1982佫⽰57䇗俌㸓泡嘻䷷䪧ֿ仼儖聴胠欿檪杼溿狒⚡؅Ⱘ錃

1983佫⽰58䇗俌㸓泡嘻䷷䪧ֿ瑬1㍑仼儖聴胠欿檪杼溿狒⚡ꝧ⤹
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2000䇖䡗12䇗 ⺮榹硾䷷䪧ֿ瑬18㍑㰢⚡ꝧ⤹
䷷罫٭ػِجյ舂䈂檪杼吾鋀⚡յ㎁꤀ّؗة٤َب璡✡⤹

2012䇖䡗24䇗 瑬30㍑㰢⚡כ瑬4㍑㎁꤀؅ّؗة٤َب✡⤹
2018䇖䡗30䇗 瑬36㍑㰢⚡כ瑬5㍑㎁꤀؅ّؗة٤َب✡⤹

脳腫瘍病理グループの歴史









122

The 5th International Symposium  
of Brain Tumor Pathology

2018.9.28 The Price Hotel Hakone-Ashinoko
https://link.springer.com/article/10.1007/s10014-019-00342-1 2020/10/20
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Prognostic relevance of genetic alterations in  
diffuse lower-grade gliomas
Neuro-Oncology 20(1), 66–77, 2018

Kosuke Aoki, Hideo Nakamura, Hiromichi Suzuki, Keitaro Matsuo, Keisuke Kataoka,  Teppei 
Shimamura, Kazuya Motomura, Fumiharu Ohka, Satoshi Shiina, Takashi Yamamoto,  

Yasunobu Nagata, Tetsuichi Yoshizato, Masahiro Mizoguchi, Tatsuya Abe, Yasutomo Momii,
Yoshihiro Muragaki, Reiko Watanabe, Ichiro Ito, Masashi Sanada, Hironori Yajima, Naoya Morita,  

Ichiro Takeuchi, Satoru Miyano, Toshihiko Wakabayashi, Seishi Ogawa, and Atsushi Natsume



Survival curves according to the presence of prognostic predictors  
in IDH wildtype LGGs

.

Genetic alterations Age DNA methylation pattern

The two entities are assumed to be biologically different.

出典：Aoki K, et al: Brain Pathology, 29, 67-68, 2019



Pathogenic Epigenetic Consequences  
of Genetic Alterations

in IDH-wildtype Diffuse Astrocytic Gliomas

Fumiharu Ohka1,2, Keiko Shinjo1, Shoichi Deguchi1,2, Yusuke Okuno3,  
Keisuke Katsushima1, Kosuke Aoki2, Toshihiko Wakabayashi2,  

Atsushi Natsume2 and Yutaka Kondo1

1. Division of Cancer biology, Nagoya University
2. Department of Neurosurgery, Nagoya University
3. Center for Advanced Medicine and Clinical

Research,  Nagoya University Hospital

Ohka F, Shinjo K, Natsume A, Wakabayashi T, Kondo Y et al. Cancer Research, 2019



EZH2: Histone methyltransferase

Upregulation of EZH2 might contribute to  
IDH-wildtype DAG-nonMF formation

EZH2
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(Brennan et al, Cell, 2013)



Discussion and Summary

➢EZH2 expression level was upregulated during MADM  
tumor formation.

➢EPZ6438 inhibits human IDH-wildtype DAG-nonMF cell  
line.

➢Inhibition of EZH2 might be effective as a novel precision  
medicine for IDH-wildtype DAG-nonMF.
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２つの優勝旗のコラボ



2016年教授就任10周年



7E病棟忘年会2019
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