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"death"[All Fields]) OR "brain death"[All Fields]) AND
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4 #1 AND #2 AND #3 |circulation"[MeSH Terms] OR ("cerebrovascular"[All 48
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|avadal et a, 2008 13 0 0 0 100075 1.00 Not estmable —

[Azevedo et al, 2000 20 0 275  091[071,099]  1.00(0.85,1.00 = -

[oe Frottas ot i, 2008 204 066 0  078(070,081 Not estimable -

[pominguez-Roldan et al, 1995 48 0 0 26 1.00[0.93, 1.00] 1.00 (0.87, 1.00) B oy

|posemeci et al, 2004 7 1 4 38 093(084,098  0.97(087,1.00] - -
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[Fer et al, 1994 22 0 015  1.00(085100)  1.00(0.78,1.00] — —

[Hadani et al, 1999 81 0 36  096090,099)  1.00(093,1.00] - -
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[Poularas et al, 2006 40 0 520  089[076,096  1.00(0.83,1.00) — —

[Powers et a, 1989 18 3 3 0  086[064.097)  0.00[0.00,071] —— —
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Nelschehold et al, 2012 6 0 6 0 0.92[0.83,0.97] Not estimabla i
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0020406081 0020806081

ol b@ELTWDS, BlERELERLT LI L 722
EEHEZFEHET & LRENARETH DK, sy
OMfFtrHME A REECH D 2 & BRI TR O I
BT 2HIERH D = ENRETH D,

HFERIE L, BHENOERN A SR, Wb HER
R (hollow skull/empty light bulb sign) DN
HTHDH"E, Fi, SASEAROMEX A2 M LRI XD
Hot nose sign® . 53159,

2) SPECT (single—photon emission computed tomogra

phy)

AR A 7~V SN E DS RICEL Y A E N D

ZEITE Y, NERREHE LT 5 HIETH D, IKEE

BE CITEEBENIT S EME OB 72\ 2 & D INE

ZWrOMRHL & 72 5, Radionuclide angiography & [FIARIZ,
BSRERREE 2B L O 2 EEA 2 L < &b MG

BRIV OFMA R RETH 573, Planar imaging (T X

HiRts) T D LMy O RHEAREECTH D = &
FEBLICRANEROH DR E TEBERLETH D

Z & REERIAL TSR OfE I BE 9 5 SR PY RO A0S B

THDHIERRETHBHY, 7pBPlanarikic L 2 RFEIX

77. 8%, FFFLE1T100%, SPECT TIIIEEESS. 4%, 5 FLEE100%

EENRTHAY, b L—3—(3123-IMPTc-99m HMPAOH L

<1ETe=99m ECDZ WD DB —fREITH 5,

REEETE P 7HRE

MILEEEC v TF 7T 7 4 —DRERE LT, BHER
DN (22 —0 A FY) hbza—T e —T%
WO E R 2 /i3 2, REAFEEW K7 T mE

(Transcranial Doppler Ultrasonography : TCD) %%l
AT 25AICIEL FOFERMEZRIN TS
1) 2[EIOFHME % D72 < & 1300 13 RIE A2 221 TIT 5,
BELZIEOEF T a—E =208 AT WSS (|l
FHENEVWEDOMEN T a— b —ANEBENICADL
2 BEIET D LIWCERET D, =a—UA v RUR
HHME I MNILENC R T TE B DR TE T2 i
THIWCTE, FTIESHER L & CMmELE &
HELI D, LIEDN- T, MEHBEEW N7 ITHRAEIZEL
2 M= 1R ORFI I3 72 < & bRk 28] O FFEAfh 23 24
BCThHD,
2)RRA T, HEE BNIEEIRCR & NEEENICR OIEER W 5 % &
To7e b 2 W O TR AMERARSC H KA EI R & H H T 5
BT D, S 62T, MEEIKEEIARZ i L 5 2% 50>
BITHRETH D,

58

3) PR D A E O M MR & IUREI 0 22
H U 7235 T 2 IMBE R E ﬂﬂb‘é (Wb bHto and frox
AT

Chang 5 M22FfF%¢, 1671 IO A X T F VY AL D L,
JRPE1390% (95% CI, 0.87-0.92) . 4rFLEEI98% (95% C
I, 0.96-0.99) L DOHENRH B2 (F) , TCDIF v K
A RCHEICRERETH Y, EEA L AETH DM,
RO < =3 — B — AREEZENICA D 72 OB A3 10%FE
EFETHZ L, o, REICITHEMMSREET 5 2
BT AU hTHD,

7o B/NRSEFI o FMEZFER L7 2E X |72
/NEOBD/DNCHIEIZIT WD R&E Tl Efim s
TW5L,

- SEHIERBI R A I dS

TP: True Positive, FP: False Positive,

D TCODRREE, HRRFEE
FN: False

Negative, TN: True Negative
CTA/CTP (computed tomography angiography/perfusi
on)

FHCEERETEL L TWDEX Y T4 THY | s
FEIFE CORMG A FTRETH 2, HENBIR, & LI

G ER RO M A N O R IDBGERT R & 72 0 | B2, B
PEOHIENZ SN TR E S Th 5, —F ., BEED

HILERENEHANDIVLENH D Z L CTE~DEFOR
%@M%ﬂ%é:&\mﬁ®5o%ﬁﬁmié%@@®
RRMENH D Z ENRMENRE LTHIEEINDL, ITHEM

%#m@ﬁ% ZWr & L COCTAOFMEE BT L72%<
DOWFENHRE ZNTWVBD, TN 5 DREEDOREIZ SN
TIEE2-9TH EMER B D1 1128

F 77 BFEA I T H B 12 LA i T & - dE
m@iom\@fﬂﬁﬂotk¢éii“ HHNE2
Rz EREWET2HELH 515, giRIMEIR,
¢kwﬁ%\&kwﬁ%\wﬁﬁmxmﬁﬁ%\ﬁﬁ\
AN K AROFE OB I L D XA 7/ LT\ 5D
FHmE S FET D,

F 72, CTAHOEES. 3%%, Perfusion CT (CTP) %
PERT % 2 & TL00%Z L S AEY A S IEET 50,
728, TOCTA - CTPZE LY A=zl 7 v =3 U X At
ATHDOTCHR—F 2 ROMICAET LI Y XLDHIZ
B Ahsniz (X)) .

P

|imu

T [z 50TA |
/ CTPF— %4 HOCTAFA
\ \ @\z CEme [ e T B |
I
O JceR (5 JLeck & Jeea (o |
\ ] '\
L P O |;ch B

e
R R—F > FORMIEHIET LT ) XL TOCTT XA
777 4 OIEH

F72. BBELSOHEFITBWTIL, Uvano b2 digit
al phantom% W ERA B Z 72> TWVA%, Zhick
% & CTP EMRPIF5% LA T DAMIEER 2 2 Wi il RE T dh - 72,

R
(Cerabral Circulatory Arrest )




CTASPMRABEA Tl 72 < . CTA-+CTP<°PMRA+MRP & DFH S
ez kB, b2k L 0 IEFE R MIEZ o — Bz 22
DRREMEZ RIE L T D,

MRI/MRA/MRP (magnetic resonance imaging/angiograp
hy/perfusion)

MRI/MRA® . CTARIEE, DRE TR FER L TNDHE
2V T 4 ThbD, MRUZOWTIHL 5T AT (1) DWW
3TIC X DR DG DI\ 23 B HE OO FR 2 FTAT
EDHORR BT, EEOMRIEE TR~V =T, T
NIPE~LV =T 5 G2 ARR R R S FTRE & 72 B
YEROEF IS (DWI) (23 TADCIE D AR 724K T & 7R
T & X, R, RRREEIFIILIZI00% TH T2l 5%,
Fio, BEFRAEREK, TR =7 AEZICTHNSEBIIR
DOFARE 72 MFREEINAE 5 Wb D “MR hot nose sig
n “CHEZOEZHRAENRLONDLZ L H D%, B
FENME OFlow voidDHR b IMEERIE (LT R & 72 D

32

o

MRAIZ DWW T, BEENENRMG O KB OF W THET
Bl rinn, LT, WEO D BN B LT 5
T2, MPRD H ST IR & CTROKE F R
BE2HAWT, FIES NNV EBFETHD, 720 &
HEREREEZFE LW T R = AEEANIC XY, XV
IERE RGN ATRE T H 5%,

MRI/MRAD K & LTl MRIEIZE THREOB LA
THZ L, Fo. IREOT-DIZIERMEE IR AV D
EORENVLIETH Y | NTIERERCV ) VUR v 7%
DEPHEL~DEENVETHDHZ & TH D, F7MRI
BHEOET—Y a7 —F 777 hORELH D, CTARK
L0 L EERORGEMZE L, EHRFREN LN
LZEMLEL RD2T-DBEREDY A7 HBE L
TR BT 7pd8 ) EEIL93-100%> 63839 A BLEE 13
100%3* 8L KN TEY ., CTALBERVZERETH S
LWz b,

EFECTA EMRAVE, IMZEHIE OFEBIZ I Tl beszmos L
WEX VT 4 ThD, FTDOa 2P ATHE, BIRT
ISR O NERRARETH D L OHIEH S | IMImFE
LA T 2 72D OfiBRAE & L CHEMTHEMH LA
WEDIZREEIN TS, arg P AOFTEH, CTA
A L T OREEEEENIIT RV, bl T
VABEETRETHDHLE LTS,

RE2) WBEITET D MLHEICR T 5 /B ISR
BEOEBRE

FA2) 13360kt LV [IE 25T,

0

@ XFHERR
@ OFMREES HREEEMS

BRI N R ERT 055 LG
: ]

® Bl v—
@ DF NS ERTSREaEs

X : [T 5 5ERR DOEIE
KEEMHEIRE « 1190fi7% (2RI12,5 D 54535, 1%)

59

AARSEYS FREEREEk% : 1956:% (5. 6%)

H AR B S w7 0 75 AEsk - 111E% (32.
%)

a2 —  18kER (23.0%)

HAV N A =R R ik = B : 1256% (3. 5%)

F 7, MRSV CTEUR, IMFEHEE ORI Bh R A &
L CHIATRIRETH D b DT END, LW ERICH LT
. CT7 X475 7 ¢ (CTA) 233520fia% (98.3%) .
WWTMRT > X477 7 ¢ (MRA) 23309fiti7% (86. 3%)
LERLT,

DFE—FE AL RS
R
CTRRER [CTP)
WRPLFA55 T4 (MRAI
MREAES (MRP)
SPECT (1231-I4P)

SPECT (99mTe-HMPAO)
SPECT {88mTc-ECD)

B RISV THELR, BMFEHE DRI TRBIRE & L
THATARECTHDEFX VT« (BEBEIEF)

F 7 BRI B TISEHE ORI 28R 5
NERZIZ DU TIE, CTARNE —3IRE L Tie b £ < (180
%) . RUNTCTA+CTP (CTP : 132/ifi3%) . MRA (39/fiz%)
DENT-, FT-E 2 BINICHOWNT S, CTP, CTA, HH W
VZCTA+CTP72 EDOCTRIE DX Y 7 4 B3 o7z, —F.

BRRICENT, TRELY T A DITRTHAETH > 13BE. RAENRGTHIE DREEIZHT & LTTRT~
TEBERYT 2 L TEBE. BRRORNEES, ERIBRTZIRMERT (-8 TIRHMILT L,

SPECT & % \ MM 3 B8 1 38 4R 3 B BLL 1K 2 > 7=,

T, B BN TEEL Y T 0 2R LZBEHIZOW
TORFKIT TR THoTz,

(B v A ZEEER)

- B A R
EEEORKMATEIRE OBLELA AT HE, S, IR CH 5 (11)
ML SREEE T e & SEIIRTE LA ke L OO HET T RIEE
(4)
TETFTUADOEE, ®EDLS (2)
BA T TR (1)

- CTA
fEICTE D720, BIUTWD, ZZaMERNE, R
(135)

MRI & B0 AR T, SV VR THEHATTHE
1TrlRE (20)

ICUD & DEFEEA L (8)

24FF BB DS AIRE (3)
FEEEOMITHEEE KL TV 5 (2)

ERREORE (1)



- CTA+CTP

fEIZTE D720 BN TWND  ZERMED E U, SR
(288 (45)

MRIE B0 NLIER T, U R FHERT T b6
1rAEe (17)

CTA+CTP3 e HAE AL < RIRFMETT A3 FHE (4)

TCUD & DERERA L (3)

Q4R MHREE AN ATRE (3)

EEEORME (2)

EEEO MATEIRER KB L TW5 (1)

CTP

MAEOMES MR KR (15)
ANLMEREFCT Y VUK TR EROBETHLLEAE
(5)

HHREOEES (2)

ICUNGOEO L S (1)

- MRA
il T& 572, 18
NTW5L, ZetEnE
AN 1SS N Y ES 6]
4)

fEHEMEA E (2)
EEAISCT A Y b—7
DARECHHNL W
2)

o3 BE88&884ay

* MRP
LSBT TES (4)

« MRA +MRP
WBEREND RN, B HIKEE (5)
LHFETOER (2)
MRITOT2WISCFLAIRE & & 251272 D 7- (1)
EIERE THEE L THEfTTE5 (1)

24FF VO TH AT ATRE (1)

* SPECT
etk FEREME (1)
Rk, JErEE (6)

Rk = & OFH

SEERI T T ONiEE ) & ORFT T, CTAZFH IR E T2
BRANKZ THoT-, £, CTAZ SR L isRIILLT
DEIETH Y | IRTEH ORI BT, M CCT
AEFEBROEFL VT 4 L LTHETDHEOERTH

7,

IEEDHEIIRAE L LT, CTAZE —BIRE L GEIR L
i

« KEEMHEIFE © 620E:% (52. 5%)
- BARAESS WHEEREmZ
—  59fitiE% (60.2%)

- B AR B T 1 7T Mg 50k (44.
2%)

c BAV/NRR A R i e B  Thes% (58. 3%)

BLUOKmE ¥

60

W CT Scanners

D. &%
BRI IZ I3 1T 2 I AR T D5 A

BHOTX 28— | a vt A0 Tl M E R
R0, DSA, TCD72 &', Ml T2 R S =54
Wi, IMAEEHE L2 S HESE LTV B, Ll
FHBMRA TR MR NMRAET DI b B & 77 AT &
HEREE 7 A N5 B IMAE &40 IR LHIE S D511
R 2 oD TR 2 20 MBI E & I B o fk R
MERZRFT 2L I9|MEBLTND,

HifE., MPEBR{E L (cerebral circulatory arrest :
CCA) DFERITIMLZW DT DD AL v F— KW I i
BT Lo TEY 2t 2O CIIMINLE EY
ZREOIEMERFEHE L 372 L O ICRES LTV D1,
Jibd 1L 2 R 52 V2 0D 1 F 0> O BN I AR B AR OO K BE A& MRGIE
FTAHWRICBIT A GE LTHATE2H0TH
LLEORHLH D,

T, 16 15 15 15 15
1z 14 2 15, 143 13
Dmg 9 oz l? stvluﬁﬂ o
2

1o

WX Z T T Pl R S el R L AP O e T
& § PG R LR %ﬁiﬂ}ﬁ@%{y S ﬁ:ﬁf@& ol

MBI 2 B4 5 R
BHOZX 28— Fart o4 A1 CREBRAE LK
DBFEIATHRELEINTWVD

ORI 7 A k%8 T MER/NEO R D LT
ESET TE WS

O TE R WEEIR 3% DA (Confounding con
ditions) T7ebb, KEOCKMOMEM, R, O
RS EE D AR ZEE LT & 0 IMFEH) BB AR I REA B R
HeFEMENRZ LSS

OF M LHRIIZBH CERVEE R H I HACH
B &N U7 BT E D3 S TAT 2 72 WA

BRSNS T DRI H - T H MBI 21T 2 Bl
VL ORI &2 Al RE7R RV 5835 L 9 HESEL C
W5, FT-. BEFBEICK U CIMIED T EE O FEE 2 (I
7O A2 FA L, miEE sl ik L, X V30
DMYRLT VI EITY T EbIEINTNDL

AROBRLEREa VBV R EDE Y v S
DNEORMFEAIEIZ BT DRI T, 1974 &£
(2 H AN 5 28 KM IS & OV R 00 A A 3 (R RE 15 1k
Tt o THNAE & UT= IMAEHIE R HE A ERL LTz, & D%,
1985 FEICHAE LM A SN TWAEAL (Y1) THKIEIC
B9~ D WFFRHE ) 2> O IMFE A E S YE (Wi D PN FEYE)
DK I NI, T D%, JFREZ MO SME—RYEHLIRR
FIZREL, OFREIE, OMEETLER, R
L OABER G O, @B I E 1L, @R, ©
FRO~@%W- L, SSHICARE#E T iz




NHDOFEME I TWAZ &, & L=, [RIERZAMIML
B EOMIBERIZIEESESLMLE LTRE LTV D,
T b h  BIED D ANE O ML E I B T IR AM
ENVERAE L SN TWD—F, MM B A,
B & shTun b,

—J7 ONRENCE T B IERMAEHE CIIS%AE L ST
W2 M IR A Tlidd 228, HREIIZIL, MEEHEIZ B W
TR 2 B 2 EIZT00E P23 EIClm £ 220, £
7D a v RTB W T N 2 EER AT
B Z L —F o THWRWE S IBESNLTEY L,
DEIZDNWT, OREDIEE L EEa o ADRIC
¥y vy 70D LNz 5, RBIZIERTROI< | M
PEERIEIEOFE &2 SE R EDOIEAEL L TV DIHREN S
<\ ABDRENCEWT GBI TR X2 0> EEE ) 1Y
I L BbnsdY,

-
—

AR D FFE I B~ D It AR D8

AR 40 < BRI FE O FE 4 72 2 KNS S HERR C
ETDHZELETHMILLE B TE D &V D E X HIXEBEN
AR B —REIpoTND, WU, S H%IMSEHE O
B A IC W T b BN iR A 23 £ & 72 D ATRETE S B
%, L7 LSPECTRCTCD, CTA, MRAIZIEL K L2o20dH 5
LOD | MEFHFEEZROS, HHVITERT —4% 0
LN R+ Th DL, BT REFEL L,
ASFRIOFED) OFFETE, BEFREOREL, R
NZ Y % < T N TE MM E RS (DSA) A FEHEN)
MEME L LEMNT D Z b RS EEZBNT L
ML, FAE2) ICRLNZX ST, B EOFEMERIC
BWTIZCTRCTAMRAREDHEEZ YT 4D
ZOMBRLLT N &AL 72 o7,
ENENCHBITHCTMR 1 O KRS, 20184E
DOECDOT—HIZLD & HBEDC THRARIIA
H1005 A4 11260, B L OG5 SR THEA B
WEWWE KR TH 5, Z FVZOECDAIE 35 E T % K &
< kE2 ()
FRFABEMSRICLH D X5 I EDBEICEK T 58 R
DESIZEDRBOER L, T LD IREEEENE, 24
HEDOSEFIREER DS, IR ERBIZ M ORI L LCTCTA%
BRSE-HD LB S,

F7-. UwanoH D, 7 7 > b L% W= EEBEROFE O3
BT B D K 91T, CTPOMRPIIMMIM I D0 —5% % & 4y
BTHZENTEDZLOTHD, 51, i s LT
BN L7V A & L CLCTAICIR VN TCTP A8 IR L 7= Jifi 5%

ML Do =D  CTASCMRAIZCTPSOMRP & {19~ % = & .

EHEME O @ WM ML A 2 T TE 5 2 & ~DHIFD
b s &bz,

fEESREE L 720, &) R =R ZF KO E A+ 8E
TR HBREITR L CBFICERH DI LDTH-T
25720 E WV I B E EMA > TWA Z RS
M7 2720 H A RIOFRAEICE O THRHFE T RE B
LEbNnS,

— ). HRAICIZEEa e o A DOHTTDSAE I —
VRAZ U HE—RETHRENHLEPEICEBNTY
ZOX vy TEMD FNEOITLRIZA U7 SR E
B D s A i S/ D 70121, B RAIIZCTASMR
AEOMMFTRAEZ T L, 7 —F %2 X LICERM, MFE
LoD MO PMIEHITERE & O —FMt 2R LTI &
ERHFELEbNnD,

o1

7e¥, fEde, MBEHE ORBIRA IS 3Dy B XTI
WTIED P COFFN TIIME T2V, AMEERICEB
VB KRR ISR T D R H R, FRoRez - s
SREEILIC I 1 B AR A RS RE R 2 DB D 726 D
RS D B OB AN 2 D%ITH < &
REHRR & Z O L L CORMIE FIESSRAE 23 220
FERD =D >TWDBZ &S LIETOFHED S H S A
272> T 5%,

BV EIC BT D B 7T — X OIUE L R D=8
2%, K0 FBEmA MBI S ATRE & 72 D EREE A HAES
TOHLERH A 9,

FARBZEICBIT AL B2 —T v — Mo &
D AR ST F LD S 1T T LTI 0 1A 0 - THYFE
BWETHZENEIHEINDLOTEHARLS . HLET
Jib4 df 8 AT VI BT E D F e e BT Th D 2 &
ZRRFH L2,

Tl b, TX HRY AKMFEHIE O Efiti rRE 72 TH B % 2%
17975 Z ENFAITH O MHEEHORENMTZ 20
BBV TG RFG 2 72 2 TH L 2 &3 I
FEHIEICHB T HMMFEHREDE LVISH THD L &
WCEXRZ D, FEAHFERORFEICNZ, FAE
BT DBEDEMBRET — 428 HLBEICLoO M
B2 W & B D AU MBI E D LW EEHEIZ S\ T

Bt 5 ~E ThH D,

- -
— —

E. f&im

DRENCET 2 AN E OMBIRT (X B R AN
BMENZOTEZ2H0EINTET, L LBIE, R
H7e e & LT, TS Lk O RERRIIAXSERZ T D B -
WML 5T D, BRESTIE, EBRAIHE D B IR
JERFRE O < BRI HE < Ml T ST P IMIm
R5 (DSA) ZAZUERMIBIRA & L CALERHT 2 2 &1
ZBLEZD,

—F ., BOREOBIRTIZ, ¥ELIZEX VT 4 THD
CT.MR I ZAWZE Y A 2D TV FHISTELE
T %, F£ESPECTIZONWT H, BEMECEEEOS S %
FHMET 2 ERAN A BTz,

DOPETITAKIR, TR A SN E OB &
LU CHESL STV RV, A% OIER D701, Bilid
LEXVT 4 A EDE, Bid T — X EREEDT
W RIEZR S 2R, SEIONZE T, R L A AROHEEN
WO THHREIZ 72 o 7203, FRSER A D EREREZ £ L
TR OMESLNNIETH D,

(75 3R]

1. Greer DM, Shemie SD, Lewis A, et al.
Determination of Brain Death/Death by Neurologic
Criteria: The World Brain Death Project. JAMA 2020;
324(11): 1078-97.

2. Bradac GB, Simon RS. Angiography in brain
death. Neuroradiology 1974; 7(1): 25-8.

3. Paolin A, Manuali A, Di Paola F, et al.
Reliability in diagnosis of brain death. Intensive
Care Med 1995; 21(8): 657-62.

4. Kramer AH. Ancillary testing in brain
death. Semin Neurol 2015; 35(2): 125-38.

5. Braum M, Ducrocq X, Huot JC, Audibert G,
Anxionnat R, Picard L. Intravenous angiography in



brain death: report of 140 patients. Neuroradiology
1997; 39(6) : 400-5.

0. Flowers WM, Jr., Patel BR. Radionuclide
angiography as a confirmatory test for brain death:
a review of 229 studies in 219 patients. South Med
J 1997; 90(11): 1091-6.

7. MacDonald D, Shankar
JJS. The Role of Neuroimaging in the Determination
of Brain Death. J Neuroimaging 2018; 28(4): 374-9.
8. Abdel-Dayem HM, Bahar RH, Sigurdsson GH,
Sadek S, Olivecrona H, Ali AM. The hollow skull: a
sign of brain death in Tc—99m HM-PAO brain
scintigraphy. Clin Nucl Med 1989; 14(12): 912-6

9. Kalra SS, Chizinga M, Ataya A. The " hot
nose’ sign in brain death. QJM 2020; 113(5): 365—
6

10. Facco E, Zucchetta P, Munari M, et al.
99mTc-HMPAO SPECT in the diagnosis of brain death.
Intensive Care Med 1998; 24(9): 911-7

11. Joffe AR, Lequier L, Cave D. Specificity
of radionuclide brain blood flow testing in brain
death: case report and review. J Intensive Care Med
20105 25(1): 53-64.

12. Chang JJ, Tsivgoulis G, Katsanos AH,
Malkoff MD, Alexandrov AV. Diagnostic Accuracy of
Transcranial Doppler for Brain Death Confirmation:
AJNR Am J

Stewart—Perrin B,

Systematic Review and Meta—Analysis
Neuroradiol 2016; 37(3): 408-14.

13. Shemie SD, Lee D, Sharpe M, Tampieri D

Young B, Canadian Critical Care S. Brain blood flow

in the neurological determination of death:
Canadian expert report. Can J Neurol Sci 2008;
35(2) 1 140-5.

14. Brasil S, Bor-Seng-Shu E, de-Lima—

Oliveira M, et al. Computed tomography angiography
accuracy in brain death diagnosis. J Neurosurg
2019: 1-9.

15. Garrett MP, Williamson RW, Bohl MA, Bird
CR, Theodore N. Computed tomography angiography as
a confirmatory test for the diagnosis of brain
death. J Neurosurg 2018; 128(2): 639-44

16. Sawicki M, Solek—Pastuszka J, Jurczyk K,
et al. Original Protocol Using Computed Tomographic
Angiography for Diagnosis of Brain Death: A Better
Alternative to Standard Two-Phase Technique? Ann
Transplant 2015; 20: 449-60.

17. Dupas B, Gayet-Delacroix M, Villers D,
Antonioli D, Veccherini MF, Soulillou JP. Diagnosis
of brain death using two—phase spiral CT. AJNR Am
J Neuroradiol 1998; 19(4): 641-7

18. Quesnel C, Fulgencio JP, Adrie C, et al.
Limitations of computed tomographic angiography in
the diagnosis of brain death. Intensive Care Med
2007; 33(12): 2129-35.

19. Rieke A, Regli B, Mattle HP, et al.
Computed tomography angiography (CTA) to prove
circulatory arrest for the diagnosis of brain death
in the context of organ transplantation. Swiss Med
Wkly 2011; 141: w13261.

02

20. Shankar JJ, Vandorpe R. CT perfusion for
confirmation of brain death. AJNR Am J Neuroradiol
2013; 34(6): 1175-9.

21. Frampas E, Videcoq M, de Kerviler E, et
al. CT angiography for brain death diagnosis. AJNR
Am J Neuroradiol 2009; 30(8): 1566-70

22. Leclerc X, Taschner CA, Vidal A, et al.
The role of spiral CT for the assessment of the
intracranial circulation in suspected brain—death
J Neuroradiol 2006; 33(2): 90-5.

23. Bohatyrewicz R, Sawicki M, Walecka A, et
al. Computed tomographic angiography and perfusion
in the diagnosis of brain death. Transplant Proc
2010; 42(10): 3941-6.

24. Welschehold S, Kerz T, Boor S,
Computed tomographic

et al.

angiography as a useful
adjunct in the diagnosis of brain death. J Trauma
Acute Care Surg 2013; 74(5): 1279-85.
25. Schober 0
Irreversible Loss of Brain Function
188(1) : 23-6.

26. Welschehold S, Kerz T, Boor S, et al.
Detection of intracranial circulatory arrest in

Eur J

Imaging of
Rofo 2016;

Lanfermann H,

brain death using cranial CT-angiography.
Neurol 2013; 20(1): 173-9.

217. Marchand AJ, Seguin P, Malledant Y, Taleb
M, Raoult H, Gauvrit JY. Revised CT angiography
venous score with consideration of infratentorial
circulation value for diagnosing brain death. Ann
Intensive Care 2016; 6(1): 88.

28. Orban JC, El-Mahjoub A, Rami L, Jambou P,
Ichai C. Transcranial Doppler shortens the time
clinical brain death and angiographic
confirmation: a randomized trial. Transplantation
2012; 94(6) : 585-8.

29. Sahin H, Pekcevik Y. CT angiography as a
confirmatory test in diagnosis of brain death:
comparison between three scoring systems.
Interv Radiol 2015; 21(2): 177-83.

between

Diagn

30. Bohatyrewicz R, Pastuszka J, Walas W, et
al. Implementation of  Computed  Tomography
Angiography  (CTA) and Computed  Tomography
Perfusion (CTP) in Polish Guidelines for

Determination of Cerebral Circulatory Arrest (CCA)
during Brain Death/Death by Neurological Criteria
(BD/DNC) Diagnosis Procedure. J Clin Med 2021;

10(18).

31. Uwano I, Kudo K, Sasaki M,
Christensen S, @stergaard L, Ogasawara K, Ogawa A.
CT and MR perfusion can discriminate severe

cerebral hypoperfusion from perfusion absence:
of different software
packages by using digital phantom. Neuroradiology
2012; 54: 467-474.

32. Young GB, Shemie SD, Doig CJ, Teitelbaum
J. Brief review: the role of ancillary tests in
the neurological determination of death. Can J
Anaesth 2006; 53(6): 620-7.

33. Selcuk H, Albayram S, Tureci E,

evaluation commercial

et al.



Diffusion—weighted imaging findings in brain
death. Neuroradiology 2012; 54(6): 547-54

34. Sohn CH, Lee HP, Park JB, et al. Imaging
findings of brain death on 3-tesla MRI. Korean J
Radiol 2012; 13(5): 541-9.

35. Orrison WW, Jr., Champlin AM, Kesterson
OL, Hartshorne MF, King JN. MR ’'hot nose sign’ and
intravascular enhancement sign’ in brain death.
AJNR Am J Neuroradiol 1994; 15(5): 913-6.

36. Luchtmann M, Beuing 0, Skalej M, et al.
Gadolinium—enhanced magnhetic resonance angiography
in brain death. Sci Rep 2014; 4: 3659.

37. Gastala J, Fattal D, Kirby PA, Capizzano
AA, Sato Y, Moritani T. Brain death: Radiologic
signs of a non-radiologic diagnosis. Clin Neurol
Neurosurg 2019; 185: 105465.

38. Karantanas AH, Hadjigeorgiou GM,
Paterakis K, Sfiras D, Komnos A. Contribution of
MRI and MR angiography in early diagnosis of brain
death. Eur Radiol 2002; 12(11): 2710-6

39. Ishii K, Onuma T, Kinoshita T, Shiina G,
Kameyama M, Shimosegawa Y. Brain death: MR and MR
angiography. AJNR Am J Neuroradiol 1996; 17(4):
731-5.

40. Heran MK, Heran NS, Shemie SD. A review
of ancillary tests in evaluating brain death. Can
J Neurol Sci 2008; 35(4): 409-19.

41. Organisation for Economic Co—
operation and Development  (OECD) health care
activities 2019 R https://www. oecd—
ilibrary. org/sites 20224E11H2H &

42. FESWE WA Tlsssiitickir a7
r— MRE~MEHEE B L LBt 0B 5 %
SEXT~HARMBETSMTE 202 2. 3308) 421-
435.

F. fRefaiaita
(’\TEEH7“$&%% IFREAETIC, #iE
Fe Kikbfﬁ%)

G. MR
1. BmSUHEE
L
2. Rk
2L

H. BB PEHED HIFE - BRdikin
(FEEZET, )
L. FREFEUS
L
2. EHHEBE
L
3. F i,
L

03


https://www.oecd-ilibrary.org/sites　2022年11月2
https://www.oecd-ilibrary.org/sites　2022年11月2

: AFEHE DRIBIRA & L C Ok ifn ks £

UL

ECERA 2

T CEHO | AT N Q T AMAERT 4= (K -
2722001 | 35 @ N 2 SR S T A HE 2l & oL ozt - AR Y R I opm e ¢ UL - AN/
/sz-22001-€6 QLY P QRS - AT AN BN - HEY OB EEEE | E& A LIN
HAH [ OREY T Y e ¢ QI -
19001 |  EHAHMEZ T 212 2 T R HAET . 3 [ 35 M @ 2[RI EYLHYET - 22 rocg
/16-2S EAUNEESZIoR 2 1 PUGADLTHR - QUNHRIEEEL > 1 % “WHEMEERE | KE AL LD
(2 £H2FYOE— hEEy)
G £ BAEICHLI SR B - | BE g ) G R ERELLC CRaBL LM - YHOEE - £ L4 4 28HOHET —oT
A GY 2 EANAAZ AFE=L U THEE I BN 2 ARyl —LL4y
86/06 | MEHEY T —A — T2 LA BEH0%0T MEFEAHIL L 6> - | ORET ¢ HEWRORHETE : F¥ol( EQER
Wl & £ 21 B ) Qo SEDC T o Sl -
+001/¥7'88 RN 20N
LOAdS | EEHM ¢ @ O ILEEI 21 B2 1DAdS - VoL g£77
001/8°LL T s A URTT o L4 32 AGUEV O MHER G2 UR | £L— 4V L
sreued | M2 3 ()% S F 21 1H) Surdewr reued - * PLFHMO2 ] VL d 4> - A £ BTN D sp 2 M EE TS A
A B
% EE3E SRS
M4 < £ B 21 B ) @ FEACTH | Fh el - * 34 [ )0 L—H LV L
£95/5'86 o & WA ULTIT Co L7 sl bl - 2d b4d a> I M XY O M B2 R A
HAH [ OHEY T Y e ¢ oy -
CE N Tp 4
@mwmwv . quOﬁq@\EoU\
SEUME O TR 2 A E AR - ¢ % IS vsa)
21001/001 R RO R - O Y LTIy - R AGR=RIINRE e ZEuEE
(%)
T By By ERCETE By

04



1. Paolin A, Manuali A, Di Paola F, et al. Reliability in diagnosis of brain death. Intensive
Care Med 1995; 21(8): 657-62

2. Braum M, Ducrocq X, Huot JC, Audibert G, Anxionnat R, Picard L. Intravenous angiography in
brain death: report of 140 patients. Neuroradiology 1997; 39(6): 400-5.

3. Flowers WM, Jr., Patel BR. Radionuclide angiography as a confirmatory test for brain death:
a review of 229 studies in 219 patients. South Med J 1997; 90(11): 1091-6

4. Joffe AR, Lequier L, Cave D. Specificity of radionuclide brain blood flow testing in brain
death: case report and review. J Intensive Care Med 2010; 25(1): 53-64.

5. Chang JJ, Tsivgoulis G, Katsanos AH, Malkoff MD, Alexandrov AV. Diagnostic Accuracy of
Transcranial Doppler for Brain Death Confirmation: Systematic Review and Meta—Analysis. AJNR Am J
Neuroradiol 2016; 37(3): 408-14.

6. Sawicki M, Solek—Pastuszka J, Jurczyk K, et al. Original Protocol Using Computed Tomographic
Angiography for Diagnosis of Brain Death: A Better Alternative to Standard Two—Phase Technique? Ann
Transplant 2015; 20: 449-60.

7. Sahin H, Pekcevik Y. CT angiography as a confirmatory test in diagnosis of brain death:
comparison between three scoring systems. Diagn Interv Radiol 2015; 21(2): 177-83.

8. Dupas B, Gayet-Delacroix M, Villers D, Antonioli D, Veccherini MF, Soulillou JP. Diagnosis
of brain death using two—phase spiral CT. AJNR Am J Neuroradiol 1998; 19(4): 641-7

9. Quesnel C, Fulgencio JP, Adrie C, et al. Limitations of computed tomographic angiography in
the diagnosis of brain death. Intensive Care Med 2007; 33(12): 2129-35

10. Rieke A, Regli B, Mattle HP, et al. Computed tomography angiography (CTA) to prove circulatory
arrest for the diagnosis of brain death in the context of organ transplantation. Swiss Med Wkly 2011;
141: wl13261.

11. Shankar JJ, Vandorpe R. CT perfusion for confirmation of brain death. AJNR Am J Neuroradiol
2013; 34(6): 1175-9.

12. Garrett MP, Williamson RW, Bohl MA, Bird CR, Theodore N. Computed tomography angiography as
a confirmatory test for the diagnosis of brain death. J Neurosurg 2018; 128(2): 639-44.

13. Frampas E, Videcoq M, de Kerviler E, et al. CT angiography for brain death diagnosis. AJNR
Am J Neuroradiol 2009; 30(8): 1566-70

14. Leclerc X, Taschner CA, Vidal A, et al. The role of spiral CT for the assessment of the
intracranial circulation in suspected brain-death. J Neuroradiol 2006; 33(2): 90-5

15. Bohatyrewicz R, Sawicki M, Walecka A, et al. Computed tomographic angiography and perfusion
in the diagnosis of brain death. Transplant Proc 2010; 42(10): 3941-6

16. Welschehold S, Kerz T, Boor S, et al. Computed tomographic angiography as a useful adjunct
in the diagnosis of brain death. J Trauma Acute Care Surg 2013; 74(5): 1279-85

17. Lanfermann H, Schober 0. Imaging of Irreversible Loss of Brain Function. Rofo 2016; 188(1):
23-6.
18. Welschehold S, Kerz T, Boor S, et al. Detection of intracranial circulatory arrest in brain

death using cranial CT-angiography. Eur J Neurol 2013; 20(1): 173-9

10

65



19. Marchand AJ, Seguin P, Malledant Y, Taleb M, Raoult H, Gauvrit JY. Revised CT angiography
venous score with consideration of infratentorial circulation value for diagnosing brain death. Ann
Intensive Care 2016; 6(1): 88

20. Orban JC, El-Mahjoub A, Rami L, Jambou P, Ichai C. Transcranial Doppler shortens the time
between clinical brain death and angiographic confirmation: a randomized trial. Transplantation 2012;
94(6) : 585-8

21. MacDonald D, Stewart—Perrin B, Shankar JJS. The Role of Neuroimaging in the Determination of
Brain Death. J Neuroimaging 2018; 28(4): 374-9

22. Karantanas AH, Hadjigeorgiou GM, Paterakis K, Sfiras D, Komnos A. Contribution of MRI and MR
angiography in early diagnosis of brain death. Eur Radiol 2002; 12(11): 2710-6

23. Sohn CH, Lee HP, Park JB, et al. Imaging findings of brain death on 3-tesla MRI. Korean J
Radiol 2012; 13(5): 541-9

24. Luchtmann M, Beuing 0, Skalej M, et al. Gadolinium—enhanced magnetic resonance angiography
in brain death. Sci Rep 2014; 4: 3659

25. Ishii K, Onuma T, Kinoshita T, Shiina G, Kameyama M, Shimosegawa Y. Brain death: MR and MR
angiography. AJNR Am J Neuroradiol 1996; 17(4): 731-5

11

06



