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List of words and acronyms used in Top Stent

The Art of EndoVascular hybrid Trauma and bleeding Management

HYBRID open and endovascular management

REBOA Resuscitative Endovascular Balloon Occlusion

of the Aorta

ABO Aortic Balloon Occlusion (or IABO)

tREBOA total REBOA (used frequently as REBOA in general)
iREBOA intermittent REBOA

PREBOA partial occlusion REBOA

REBOA fREBOA field REBOA (as well as transfer REBOA)

dREBOA Deflated REBOA in situ
RB, Rescue Balloon catheter

ER-REBOA catheter
ER Emergency room

IFU Instructions for use

Sheath = introducer

SBP Systolic Blood Pressure

OR operating room

BTAI Blunt Thoracic Aortic Injury
TBI Traumatic brain injury

TEVAR Thoracic Endovascular Aortic Repair

EVAR EndoVascular Aortic Repair
LSCA left subclavian artery

CTA Computer Tomography Angiography,

at times we use the word CT

BCT Brachiocephalic trunk (or Innominate artery)

FAST- Focused Assessed sonography in Trauma
GI Gastro-intestinal (bleeding)
IR Interventional Radiology

GS Gelatin sponge

ATLS Advanced Trauma Life Support

PTA Percutaneous Transluminal Angioplasty

CFA Common Femoral Artery

SFA Superficial Femoral Artery

DFA Deep Femoral (profundal) Artery
ACS abdominal Compartment Syndrome

SIRS Systemic Inflammatory Response Syndrome

IVC Inferior Vena Cava
IIA Internal Iliac Artery

EIA External Iliac Artery
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The art of EndoVascular hybrid Trauma
and bleeding Management
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It is all about the vascular access

Yosuke Matsumura, Junichi Matsumoto, Lauri Handolin, Lars Lonn,
Jonny Morrison, Joe DuBose, Tal Horer
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1 ofolo] Y Folli= Holx| o m g 9] Alo] =718 Yolof Fir},
gtolojE FAMbE o AFYet] A, ukee 4=s & o W 299
vl s ghEojof U3 A& o2 AHagto] LAXEA] 2l
ok, A= HaL QA ke 3 =Alo] £, Xeraylh 259HE F
71 o 2 ARgET
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2 20 em A= ghojo)7} AYEHE FAFE S A 78tAL sheath s

Aok sk, AldYslElE & 7] S83] 2740 2 sheathE AFUsh

o

RS ST R 4-5Fro| W FESIAYE, 28l L balloong 7] 2]
L ek o 2 Afe]=7} e sith6 . A A sheath7} 2 £
HEA) geld). 7 A3 sk Aol 7P ok U

Z 0 2 sheath (@)= dilator (2479} o] Yo F 7}x % A

rok

™

>
gt
2
R
lr

A A HTA g 7\4]75](ﬂushing)*% 3= o) ot Al & dilator7}
sheath©] 3] BH o] wrtsin] 2 LA E=A 3 Stelsjo} s}, 1

2] o ARQISHHA] dilator’} == sheath2XE w2l Lo] vt

Al A AHfluoroscopy)Ht Z-S3HE AFESHA] k= 7E--2H

< &A1 F Ao B2 3 sheath (2530 cm)E ARSI <F

oft
=)

91 4
sfoloje
e gEEANL hulo] 954 e £ ok P A=

ARENS 7w LAt glofof gtk &2 sheathS AHE-SHHE T E

rlo

sheath (11 em)& ARG-Slof gt} A7 glo] FEA 1Y

o

o
el sheath7} A ¥ dl, o R o] T2 A3g oA HER
F-2] 2A| thFof gt

A}, o)A SFr (=% 7Fr) sheathS W3l & WA G52 A As= A
S 9lA] gkgithd o)A E] = A3 4= QITHREBOA ]

2 sheath® W3} AUk upsizing), TH A< = AR YE ol

W5 7PsaitH, ThE Armcr, #uadd, 44 oA w5
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JE 12 25 SHESYS SOt oY
SHIHE RF H

RESCUE balloon™
0f| Q|%[5H= AR,

=0
=54

M sheath (5FnZ ZH|st

o2 RO 25

RERERT AR

dREA 49
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12114 Puncture set@t REBOA kit. 5tLt2]
OAIY B20|0 ZK} HRAOIM ARBE 2= QU

FHIEES BIC,

JE15 O A2 a7 & 2900 &
ot AL fIRIE elot7| 2{ak Bolia 71|
BE ARBSI(R AT ME22 7HEEZ W
HRUCY. C-arm SHEFY RS0 FHEIE}
EXGIEHA E2|7H et DE(ZESH).

wjgho] QA28}7] Ho] sheath S ¥ 0|2, BYAL, Hlo| L 5L o] &
s & s Flof Sk, whok WA S vl Ad Zdo] HaS
& 917] wEole}. the |2 AelAE SR H sheathol tha) elo}
3t} sheath® B 18314 2& Aol AR Yo A7
AL AL 2] 9181 1020 drops/min®] S 5oe F¢I5}

=5k
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2oz thEFdolu AR S 9 Bad =5 gelslic H
ol &l thate] Adrgstaral gk, 7 I 5 g} H et Ao
A 4925 tirlste] of2] AES Evls) = 287 Sivt Hl8-2 e
Bol 54 Bor BE dHvtEY TAVES Folf 2 /A A oM A
4 7 =S FHls € s Alolvh € SE V|ES HAdte

= #a1shn, o]i= 5188 REBOA kit2hal 8}7] 1= g},

& st 7| E(Vascular access kit)

« ZAOEK|IQE 10 mL AL | /HES 274

- 18G (= 20|07} S1ket o~ ) HMAHHs

« HZ 210]0{Lt Bentson 2t0]01(0.035 inch)

4-5-6-10(22|1 12) Fr sheath (e.i., Cordis E= Cook) (¥ REBOA=

Y12Fr)
. %‘&z 2= 21 10-20 mL A |
- L|2 25 AH0|E8, 3.0 I[E=EAL IIRE|Y)

ol
Simple drape (with hole preferred, 25t SIE)
« ZEN L HEO[ 10 mL FAL|
« REBOA kit

Qi FHIL ZB0| oI5 7IES TAHOF BITL AHEX| ALSE
A FHHSES BT 7|E7F 202 THE0] UL, OIS O
S0F SH=X| HRS DI} 20}0f FIL,

o
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9, Pt =t A| EXISHAE

Troubleshooting access

stolol7} AF el A 2A Balo] B4 & ) 2L FhE|El Bolia
catheter, 4Fr Ax ol AL317] AShE ¢}olo] Q&2 ZJA|A o] 7}

HEE $3f EseAl Slsr iy 292E AHste] daxde=

upsizing®] D 23 Z-$-olli= 0.035 inch e}o|o] & sl Far, 71| 2}
2 FHIEE A A T A sheathS X AIZIT) o] H Agztolete =
AAE 5 A7 FAEE 7 deS 33 BAlslof gt drbH o

2 22 e 98 &S sk SAR adw o7t B as)
o}, wkok 27} glcka ekl w Aje HAEER], 20012 Al
A 2 8o =82 33t} Ak ) glo] Al&ata s}
A A2 uE2 ARE A5t RS RS ), A% 49
© sheatht= A 2H7aL Ygoll AlAsN = drk. vk FAlEg AA

o deehe, A 2918 2 qhulsl o deke nhEA AR Aw,
10. St SRS 2ot AE2 AHMQIF?
What about the timing of the vascular access?

A7k Bgsha oz Bebysirhy, T} nis A HuE

Aol BEA A& F8o] givk shuiehe, e 9o 3

o
o

i)

Y
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SEE agsfor vt 53] Ak et ofsE S wlels v

stolHE|=F o] 83t 93 W =& ¥e](endovascular hybrid trauma and

bleeding management, EVIM)7} 3kx}ol| 7] of 2] MR ES A3 &
ATt
71, EHAF, B A G somNE At 23] dol

29 elol @ s ok, ] BEYF Pgolehd ek u
SRR EREDE SRR ARl

(o]
=
dofid = glo] A Sollwt o|EshH e o R Hold Fxle] FH

1216 T-pod SEHIHHE ARG AN T2 17 Femo-Stops 0|25t ¢ftt,

9| REBOA. Zt&0] 5Fr sheathZ 7HX| ULt THEE2 8Fr sheath7HX|= 014 AHESHX|2
18-20Fr2 ECMO sheath Tz At317|E
I, SHXIOIA| 0|t MESH WH2X| ALE
™ 9| A 4ZISHOF Bt
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%94 5.2 REBOAZ 3|0} 3l= 5 o] 7}A] o]l g3t} 1
Hug, 7] d3 Rl AS FAMAE oF HaL, 7124t Fol
U} ATLS 9] Y2137} = A =8l of Sk},
s 7 FEd gl

] sheath & HE A28 % Ut} vk Fulzda AH<Lo] J Q3
A FZoA] 3 FRE Amdke] ARHS HoFsleE g}, 3
27} REBOAZ} Z @510 wkl| S sheath 2 F M-S RUE 3= Zlo]
F-23 3] REBOA (partial occlusion, pREBOA)E 3= 5<¢F A5 B-74t
H S g15h= d] =go] . REBOA 41y Foll= o o] Abars

oM LS FAT 5 PoB R, ) S sheath 3=
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11, AHH| = AH| sheathE H|7{5I=71?

How and when to remove the sheath?

A B8] & ¢ vk Aol AU Fdoly CTolr F3 3484

H=A A 28] HARE B E] ANS Bleltt, 22 A7]9
sheath (5-7Fn= 3FF A= FAIE F ATHE ol wel §A4 §2417]7]
= SRRk aokx] AAsEA| eketh), T Abo]Z9] sheath 10-12FnE SAIES
nhxl 3, 8 AT HES 1) H8l vhs s W] Al A of gtk
2 Bk et kA= o A3 2 Al (flush) § 9412 sheathS
FrAIS| = Fr}, Sheaths A|ASH7] Z7b Lz8hol tigh H7HE 4]
2k AleyEof gkt whoF ol Woks wff A o|(clon7} FFHTHH &

Aoy o] RS 7o) et of ¥ AFgellx=, thEEH ol

Word of caution

Sheathi= HMIL{O A0 U= BF ST/MTO| 2210 E L,

rio

SheathZ A7 3HchH 23 Qtukzo Al 2), Behdn| ZFubE g o=

= Fed AA T s AR = 3T
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1) 2|E N External compression)
o] W& 7Fr (oW o]t sFraba gth 7] sheathol] X838 & QU=
W o Eol thE AR ghulsl= Welch, ey Syl &aL

Foli7h e golebd, e o] g ol Aok, AR ekt )

Zo|th. Fem-stop &2 RS o] T A, ARl 55 )

REARg-sjof gt

2) S§HEH|(Closure device)

Perclose, Starclose, Exoseal, Angioseal 5 ]2 |7} o}, Iy 3
oJA BT U= Ao] ofy 7] whitof]l ARSI H | gl FHo] g
shek, whek o] Agu] ARg-ell ssithd 7P AT A AlEst

IS =2 Aol At shA] Zotof dt, ARE R ARE- 7hsd

oz g F-83 AEH WHOE FHAAUN AYY S Qu

sheath A}O]ZE Zo|= H|& 0]8E 5= Qthd= =3 12FrdlA] 5Fr=). I

-

HE o3 &2 8213l thL- sheath 1 o] gliding knot &3-S 31
o}, o= Edo] FgalH, o] Fox = 3] AF3HA] &2 Aol

ol =71= 54 gt v T2 Y 7
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IfotRgs ol 22

Ghdmg sutureE Al
3t XIMBE AMSIS 12

LYY +2HOIL S
tsotal, 2= MO ofol
H SE5] £H|%|0{0F

4) 25 HM|7{(Direct suture repair)
FElollA Aldaof sh dkelFelale] Fx7F H ANt 71

=3
daxdedt YA e e ool Ho¥ £ JouE o

FA)547) wtolo} ek,
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11Fr sheath REBOA MR T Y YY1 50| LYSIACE SAE MY YE2 A0

=K | BISTE 720 AFIS RS 43 10| CT AZI0|2
S22 A6 5 BT D710 4B A0

12. H2 sheath= HZA5!7|
Upsizing the sheath

REBOA #2 % T 2 d¥hf| ZA7F dasitpal dast Z-¢-oll= 2

27)9] e % sheath} Ba G AolT), QLA 2= 712 2719] 7}

~ G N

REBOALI £3 3719| 7tHIE|7t S2tkl= sheath QXIS &Qlct= 20|
ZQ5ICH HAXFES 1FICHH REBOA ZIHEHECH Of 2 At0|=9|
sheath7t & 4= QUCh MH™(flushing)0] 2R38t 2 3719| sheathE &
Hotk= 710 S LH Zi0k2 OfL|C, HY Togt o, 7HH|El 3717} 012
28 £ 7| WR0lLCt,

\_ J
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Z Ato]==2 wA|5}E7] Aol sheath WH-Z 2] F4=2 A A3} (flushing)
dilatorE ¥=tt, ShojolE the o2 AFle uf gholo] 9145 Yo
A <t Hrt, Over-the-wire Bl 2H-& ARE8LY] 2H2 7HE| & & Alo]=
2= Aol 7ol =etolof o] Zol7} sheath o] o] X4 F w7}
Hojof gt} BE 7| E Qbel| gk 7] A= S}, ofolojE s = 4t
, dilator®} sheath= 4F] 3t} DilatorE ARR-SF Wl 17 o thal
Agzo] =AAET o= BHQ] AR, £xE A8 F2 Al
=oll A5 oA oed FFskA| Eolof gt Dilatore} 7ho] =9}
olo]e] Zel& WAIet7] 213l dilatore] 3] 9] 2-3 cm F-9E AL A
3t} Dilators E2|7}H 7hol=etolol 5 FHRE 2B #]3to]
RE AL gelslar Ago] gluhd, dilatore} sheathS F-2l3iA] AFdst
A =tk 7he|=8to] o7} dilator Wl F=HA 52 Stk

st A EaL ks Aotk FEHL @A o2 dilatorg ¥t

)

S
s

N
rlo

A U E50] & Zo|tH¥= o] 2 Parkinson maneuvere}al -2t}

Folgk Al A IR E Tto|=eto|ofg 2AlsE= Aot duvbel
W £7] F AMEAE B2 Alo] rho|=eto]ort HA| AIAE & 7]
mjitolth, S5} 7tol=eto]o] & Ao RrE FolE Hav)
UL, B3| = EAA] 715 SfoF ghrhd, dilatorE A AT wf ofo]o]
7} #] o)A =B Fogl|of gt

o] AlFe] vtz 71 13t ulolct. o 7]%] K3lA| 7ho]=efelof7}

AAEE 255 5 = EEol 2L & 3ot
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12! 20 Sheath 27| HA.
Over-the-wire @4![endovascular training for REBOA (ET-REBOA) ZA]
A HR=|0] QL= sheathE S610] R EHAIE MRS

. FEHEAE MRS MBI 2 sheathE HIASHTL
C. AXIE REEME S3t0 27|17t RE sheathS HUSHH wX|

ol

ICt

I
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13, B2l HES QRSHs

Maintaining a vascular access

ov] 213k sheathi} 7FE|E of] o] A7) A2 wpekshA] Bt
A Fells A2 A @ushing)slal, DRz Feoldt A =
= sheathE AHE-E Aojzhd BAB3& BAeH7] flsf F714 2= Al
ks Ao] o] Hr, wHRsA] ojopr]shs Hlole o7t Sltt

FAgRe FAAeI) BB . BB Eol

52

a1 & sheathE 7}
A3 JrhH 33 t] BZ3) 7k REBOA Ald) & Z sheathS ALE-
3 o) €5 7 AAS sheath?} 22 5 glEw], o] ¢ A
B3} spAsld o] 91 do] g =tk o]d A¢olls b Y
(pressure bag) & Eo} A|&2] 0 2 5] P55 o8-8}

o]
o] @ S eslhs Hl =Fol "k =& Hvk FYE =fol

o
pac
2
e
r o
ws)
avy
)
k)
ko
S,
o
H
rlu
>
o
[N
lo,
5
3

=3
rlr
N
off
(o
ot

z7)0) AAF 8, wkek A AE DA =i, vl A53] Hefa

M= 03] =ho] SlHh Y] o)/ sheath?} H a gluhal AzhAvh bt
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14, CHZ BB SHE(Z, RIS oojsm)

Other vascular accesses [veins, brachial, axillary)

ofn] AFE AN, FUEEY Gt FFBA A0l glo]
GAoleh, aeit 5% AEEE AlgA el Auel] SollE @

o8 7% FHEEIZ AASA gobw Frk. vl e ol
S5 Fo TEI Bag 3% BAPAE 95 F 10 mL F I

e e Fx gt 2}, 2= FulEd sAebd 24T

o

o
rlo

J

(common iliac vein) ol €=7F-0] T} 7} of st} B g2 &3] A}
BT G, Y G Tholt SfehY Bo HE B
A7l £= e g3 5-3Hendo repair) 5ol ARE-E F = QQt}, Al
Aoz dE g Sui obdstn A ¥ o dulsis Aowe
Z 231 H(18-20Fr A sheath= <=0 2 Fala] A x|,
IS AFEINE 24 FUME A= F e 25T 4
2ot} EE 2|24 7] (atrogenic pneumothorax) 7FsAd = A
o 3t} oo} W (axillary vein)S 23} FEako] He & At o]
RRegE AR B2 PR sl E thRA) 2 St
T3 A= A5 D brachial artery)= T3] 2 5 T}

REBOAE “J¢hE™ &2 djobgu| o gk Suir) QAR o
Lol eI =Esh] A HolA G4 mm =R Ho} At

A& gt A= REBOA 7HHIE1 & HFstsHS Eatste] a5
B7HA] A = Q=5 sfjof Frh= Al . ol & HsliM= FAA
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_|_4

AHfluoroscopy)7} Z=H] 0] Qlojo} B1aL o] REZ o] 431 A% A7}
o] o Ay 7= 17} F Qs Boly3l salo] 28317]7} o]&
U= ook, U5 S (arch) FE-ollM 22517171 444 ¢ha Ado)
o AT AL Slrk. o] Aol thallx= F U ARAIRE A r ot

oM,

Zzke] WSl AeE 7HAT glon g PAllA 4 ol

T 21 UE|SUT NREHOREE MYUE 1 22 ASHOR HIsHs REBOA. (R
9(0[0f7} THEZO) RIS AL 7101 & 2 QERIONA O] WAIS HaR| QIXISt 7t
e U St SEES BHY 4 U, RS T UL

TEVAR #0| ALt
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B

1AL w2

S

=
=

7HelEl

)

REBOAY|| th3l| 72X At EE&E uff Al WA thE

&l

3

=l

el 7]

g

)3

E:l_
2tols) = I Al REBOAZ 3}7]7}

S fAA1A

%
3} Al o] sheath

AISEAL 2

). =

=
=

)

A REBOA7} o}y2}

=
L

Some summarizing tips

tal 4

Cho A8zt

T SAJ0fl O|ZO0{X{0F 3t

7} ABCDEE Alde

g

KOl AT Rt

)
i}l o]

ol

=]

ol

of

2A5ICI0 7H58

1

5

- HEPREE AJZt0]

=
l
Ik}
ol
E_I._
()
G
o=
()
=)
)
=
0
o
R
K
i
o]
Ljo
0
=
=
&
__ou
HO
o o
=l ol
ol =
ATy
I o
o <d

X0 A| 71 2Ret

3
=)

< ALE Ol W7t 2R g ALK,

HITA| 7]

412))

(A

e
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CHAPTER 2

IRi2t XRI=T.
S31S ol A1 2217
Mgl BTt 23

The bleeding patient and your tool kit.
What and how to use?

Practical tips and tricks

Yosuke Matsumura, Mdrten Falkenberg, Martin Delle, Mikkel Taudorf,
Lars Lonn and Tal Horer

S0l Qlefo] et AR AR BATF 2 £4E o} o] %

TOR 108 F =3 ool

1. SEHOIM oEHA| =l H2UII?

How to prepare even in the Emergency Room?

41 Q2 o] 3ol sl AZtena
o}, wiok oPgEEol Stk FASIAT, Qo m Ahse A AYe

TS 7 el i & A4 A
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2 Sz Bt
Arterial access
SellA A3zl EVIME] A M) @Al= FHHE S ol sheath
(common femoral arterial sheath) & A Y3l= Zlo|t}, on] &7l 2}
2 A7)¢4-5Fn e FHEFY sheathE A YIS F AUt 5-7Fre] 2
sheath 5 &2] 7}€|E] 5-40] liL, o]& FollA] SFr &2 sheath®} J-tip
7ho|Eefolo] 2 AlRbel= Ag dAst, efolofell= B F/7T A
o U whedsl A U Heex)w ke ghoo]s} 2t} Standard (o
Cook Medical), Schneider wire F=i= Bentson wireZ} o]o]| sjd#c} dQ
Al Qrelgtt dielFtol =55 8 A3HH 5 ol
ShollA AFF=ol, tha SR SH A EQ} REBOA A|EE 4
gttt Sheath M E 5 URoll= ZH2 efolof7} 3t o] glom, Fo=
1 A AREE Utk 7P Bol AR83hE sheathi= Zo)7} Frokr-11
cm), U5-oll REBOA ARE-oll 3F& = <+ AT do & lsix+=
Fr2 sheath7} £31 =83 vhe o] R x Hashr 7tk &= &
 FEE AEste] FHA sheathE F-X|A1Z F% Qli=t] REBOAT}
SH&: sheatho]] Q& &<t ThE £0 8 P2 J&ES AP = Q.
o] A% 45 INHAHES o g2 AUl vk = 9lS Flolt,
wpehA] FHE SFr sheaths= 71 WA el & Qle 9= 841§ 7}
HEth 22y A o5l REBOAY} B o s Aow A7)
% T 2 7Fr sheath®2 A3z ZlE 3T o= dostae
2 B AY, 59381 A $-dlli= 7Fr sheath & A3l %
ghet, BEAIRE AR o 17} ofjujel At S A] %S uljoll= Zh2 sheath

o)
rlr
o
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21 A, B. Introducer kit, puncture needle (Cook Medical and Cordis).
E2 HMZ0| AUCH O] AREIOM = MET 0EA =X Hoi3=1 ULt
C, D. Sheath kit (Terumo)- 5Fr (S|At), 7Fr (Q2IX|AH)

(4-5F0)E AFESHE Zlo] oFASIT), 4Fr sheathi= U5ol] -2 sheath®
7 (upsizing)3HA] & 7%, @ BUEH A = ot &3
F AR W E S S GATHE FF REBOAS: 918 Qe

FEZF A 5 ok g2 ol AFg AX ™ 5T7R= AR,

CHAPTER 2 28 @xst AA =T o1& of §7 AR A7k A84<l st 27 67



SPrg S8l U We =T (dskEE 225 AR 7 L0 WA] upsizing

o mhE FF B H a5 5 9] wlioltt,

E

- HO3 BE £7E E3ISH HETH HASHH, OIHE ST 4 00}
Bict,

- 2910] S0f YUK, OIEH ASSHER| L S0{0F BTt

- BE RS2 LSS, B2 91X L ALZHS L1 S0{0} Sttt

- SN Y E20| Y 4 ULt

~
N

o] AAE AT H? vetEAe] Ae 97l AAs| s 4
ol AR QThIL A AS}A] LIl 5-7Fr sheathS AtJstch, W4 A] =
(internal jugular vein) 555= =314 W (subclavian vein) %] 8 N (F8)8-0
2 A8 S Stk ik 57Fre] Bk S S 7Fes ofr of
FO = upsizingF O BZH NFFHE LR E AR Qi FHEE

R glole AHAM<(CPR) Fol2hH®

Pm
rr
ol
£
L
ol
=
2,
[o
ot
o
54
rr
ol
o

- OFgetE M7HX| sheathS HMIZASHA| QA=Dt. QFHE SA(FEAY/+&
A)0ilA HI7oHOF Bt

CHE| & (femoral vein)IA= O 2 sheathS AIRSICE HH & &8
PIE2 YUHO= HOH thHE e 7hsolT,.

ot SHE 57| Mol 5 HEFU(iliac vein) &4 7+H5H0| JU=X]

LAl 1245t ottt
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3. REBOAE ISt sheath upsizing
General on upgrading to a REBOA sheath

REBOAE dl7|& ZAA F1|7F dasih B8 Facid 4
T4, stolre=a, et AlRko] AlgHA Y 4
7](7-14Fn) 9] sheath = upsizing Aol & T Tetsl 7to]=o)olo]E &
8] Alyafof sh=tl, o] T & sheathS Y317 4F¢J&FaL REBOA
balloong EHEHA $12]A17]7] Sisfr]ofet, wheha] o]

£ 4%k & REBOAE H3) ©] & =7]9] sheath® upsizing & 5= )

ot

Al 5Fr sheath

© 1 low profile REBOA (RESCUE balloon™ & ER-REBOA™ Z7]7} 2-&

balloon 7HENE 7}A| 2L YThH 7FrE vl2 A4 % Qlt},

T ~
« 5Fr sheathZ CHE|=(femoral artery)2 =7|0f &Hst0 ZQHH
upsizing$tct.
- REBOAE= HX| 7til(bridge) Hats o %, 2EXIE7t OfHS 7|<oHO}
ST}, DHoF St STt EX| F=CHH X2 E X|HAF[X] Y1 CHE 2
oz wzsit

& /

ne
ol

A&E oy dhitpol whel Pt 819} REBOAS 93 o]Wl &=
S AREEA7E A E), HAolAE REBOAE 915 AES vHEo
of 3HAARE sto| M= FolAE ofn] FHHo] & F& Uthrte &
AE Kool geiglo] uke] golfor & Rolch), 3 B3t Ay T2 Fhw
THAZ S QT APl Mg oied EE 24 F EY) 9]

52 FHES Fulsho} & i gk,
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% 2 AQHQ Orebro 212t Mobile
vascular access/REBOA 7|E.

ASAOM OJOIA AAl [E= ALK Z8
SHSUE THE SX0IA 2 2=t if
ZM=(aortic balloon)g st ASSICY.

I’S*. St SOl HTIHIN L0 LR

’

=2

o
HI ot
rn oY 12 U

712! 3 Sweden?| Orebro ¢ 424 Q1L
Ml 7He| FRxHE A7t FH|Z|0] QICE SO[HEIE 7|58 & +aX(RF). B 7HK| ZH|gh

M ZITHSH A2 510|22|EMS BHE 4 QI 0|5 “Semi-hybrid suite”2 2L}

i

44BN =R HEY &

At

e
Fo I:Il'"
>
_>,:
OPO
ol
E
do
%
A
-
3
=]
o FA
o
n
<2
> 32

Ch BIXHE (3HA) 2XI0J= AL HBXHE
! -arme A5} 9:; ir]=S
ICy ol HRILF ALRE =

gl
0
[0
)
AN
T
Hu o
ikl
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=
=%

II5l6104 6fLtel REBOA MEE Tt
1} REBOAE, & 712l MEZ 2HS0] Z= Z0| LHHO|CY,

mun

4. Z3u} Je|n /=
Ultrasound and/or CT

283h0] Ol a7l B8 FASTE A8} o] 28912 AFEE Rolth
grel 289} fesl A FojEFUS Suslel vk, 48 95
Az A o|mAE A5 % k. 283} A7 AA Yolof sk

HANEcurdown)& ANFTHES S}, =8 2, 7}9], retractor 1T
11 forcep 5©] ESt g3 SR M ET} g FHE o] lojo)
stk AT HHA Eccess kipolE o] 915 7| 2Hel m 77} o)
ojo} &t AR H S Qolof 3k Ao}

CTE F9UA), drh} wel Wasx mejs)of deh A CrT

7} Hadhe CTa el ST Aol T, A% o8

e
n
o
2

oM SFdoletal s CTE 4| FJT 5 AT Aol &
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o] Al 71#% itk A CT7IA|2+= AARRE AAl= g ot
(whole body CT9] - Htff 132) HE $2E CTAR, CTH A ThA] 224
AR &AM AREe] ol AR HE o] 5L BE 24F FHot
RUE RS g o2 o] 2ol oL qlo] B2 18-S A= gt
HQ AFZ gRlES AefstaL o]Edh= vl Algte] dnpt A7k e
2Rl RUHE o 9A &R Lofof staL, o] 52 R o]5atE 7t
Sothd AU E 213k 3ol b Fr}, AR 7]HolA= FASTE 3}
2| e¥ar wljg- whe] CTE Al ghet, AlA|o] 85 ollX] SAl(door-to-door)
Al 9% ok CTE 3l #A; el tigh o B2 JRE d
= 7 AL, HEE S5 AIE S A ofF] e e oyt
1

AN 5 el ol FAlo] Azshs AE ASES S,

—CEED
. AI?_*OI 7t UAZE 71oHOF ST, e 2O )
CTEHOM 215 e
OP—'O 7| fotAL.
CT 2F S0 Z2= OL{0] 7t O XMXIS YA SS Al=oHot
SiC},
- %

[e]l]
=)
i
]
In
u
=)
Q
fm)

r

) o)l Tt AL o5 AR} 7S Fol7] S8l Wasi,

T T2ES A% #2 Aolojo} 3t} A th2 T2 S Al

k= QAW AuEA © 2 59 7] (arterial phase)2F ™ 7] (venous phase) -
Fol FRBJTher 7ol ARtk 12 A=rh. D 7]RelM = "o CT

ZREF EE YFEFIIIEZS ARSI, HeltE FE7HA
YAE AH8-sto] Fh 27ekaL 60x § HhA] Fgshs Aot tiF

O
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JE 5 CTAEZ &7171.
HH 0|32 ST 4 UCH

= t S 2USH QA AET LEY 2 A5
0] 32 ZHE oliZal & A0ITt. &A= 015 & HAF SU: XEHO2 HLIE-ILHOF 5h=E,

Ol +12 M= OfH L.

Ho 3552 ZGA: 370 mg/mL Visipaque, 100-150 mL total volume)&

T4 U5 fzse TRERS 2SI 5

>~
R
o
v

@)

W75 BT X3 CTE A=t 285w AR H2 38 nute s

SEE A, 2HT S-S FRAA CTAR &7]=t Akl ¥ &
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—

- HL}H 2 CTE floiAlE 2D QIS 0150] TRSICE, 0|8 EHE Al A
Aotal 2tAt Hbh #1o| 2= 2USS MEA Felg = UESF 4
FHEE{QF RE 2|0 LIZMOF BHTf.

- MAESH et CT Z2EZ(trauma CTA)S THELD CTH XS0t st

E3AM0ME Pt CT ZEESS ALESHK| ZOtOoF it
IS St &7(oks S0 SRS S ZUEIZ6HOF SiTt,
. J

Word of caution

IRt HEH7F LT SQHESIC LY LIATICHH CTS Al ot ECf.
HOIM 2450] 7 %3._* EHol Y42 £ ZHE o &l CT=
FEERIOlA MEet T2EZ0 M AlYE|0{0F BTt
tS Al2l2 RNV CT = 0T 2 7t0F ok=71? Chg HAIS ZHIoHAL

=
==

ol 05 t
e
2

[

5. ExFH/sl0|1E2|E aH

In the Angiography Suite/Hybrid OR

1) 7t0|=210]04, FtH|E], sheaths

oA AFFE0] thE F-9] sheaths= SFA A AJPet F& 917
TF ol wheh Al o] o€ Hol Sl=Ad whet vhE ¢ vt Ed
Z92ollA sheathE AU E Wl FA| AAK uoroscopy) S AH&-31e] <}

olo]& &elst 4= it} &= 7 sheath (011 cm)E AMESH| 2 AAE &=
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wA|Eke] ARgth Fe Siatete € 9EA] 5239] 749 A2 sheath 2
T dFEE0] A F Q@ # s 2F 24AIEe]), {1 sheathi= ]|

o g2 = g}, SheathS A eddt ujl o]

2) 71o|=2}0]0f

7ho|=ololol= dujrEel st 7|2 T2 efolofulr} Zo]
7h zpoldth= A1 &ar glofof gt @ s wAlskAY &
A A7 17HA sk ol ARSE ol 0], REBOACIAM = &2 9
o]o}(ek 150 em) 2 FAESHAIRE, FH- £ Al Aloll= 21 eelofr} Hast
o} R AL Solt thE o4& REBOA balloonS $J3} 45-60 cm
sheath (12-14Fr)2} Ew3}l 7} o] =29} 0| o) (Lunderquist, Back-up Meier B
Amplatzer, °F 260-300 cm)7} Q3 7 Qlot, o] 252 2 $Ajo
A BAE FHA] AR =Rl Fagk ARto|tt,

F Al AAKfluoroscpoy) & AHE-3lo] £33k S F1E|EE $IAA1Z
), cF-E-2] $14}ol|A] angled nitinol hydrophilic 7}o]=2}0]0](0.035)&
71202 ARgEt, B VS BEE S uls 150 om W F

s}, glolol2 B3] FlElEl S wekalof sl d3to] ot EH Hojx

e
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—& ‘Eé\k‘\"ér_:
0.035 inch 7t0|=240]0{ G Al

g1t 7t40| T2 H2 MSS0| ULt SX[sH0F ol HEH0F & KiFo| SRE ZAdboks A

ek

A~C. Cobra®t Shepherd Hook catheter.

o) B9 SlAF 71201 W B2 TES lg 4= S A0ITh 07| LIEE A2 oAl

= PN
o #0|T}. XIS T MEBHTE BICH 7] T8 4 ITE T NYE DAS 8 4 L,

180 cm HEi= H Q3ITHrHe F2l AlF o wel b= Ao, 1L} 260 cm
ool 1 7ho|=gtolofi= thE 77t B3t A7 A7NA RS
s17] Sl AS5E 1 7fe|=elolols AMESHE FHsh= o= 3lA

gk, o714 BEe dES Wole olHaL, Aol 2ad FEelth

¢
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T 7 D~H. Sheath 7HH|E| ¥ 042 ZF2] 7tEE] 0 (Cook Medical).
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P Catheters N
CH2 =, A S S22 7HHEHE Z2T0l0f ot 2 SF7 U
TZ70ICt 71y £2 71HH = HS0k= 7HH|E{0)| CHEH 2J740] THECT,
L} Berenstein, Cobra, 12|11 Shepherd’s hookZ} Z0] reversed tip2 7t
FHEIE M| 7EX| EtI0ll= 2=aliX0F SHC, Of M| Z7HK| & SHAE AZot0d T
2 51| CHEE EX|0)| At (cannulation)S & 4= QICH £S5 M2

LEX|E EMMSH I HICHZE CHSOEHO| X|X|7F B QG = Z0|Ct, MHetA] AL
FEe

i

=

I Tir

4 e o

=2 o= o 11
MOz SMO0| 2 LRSKME B W2 1212((loop)S 7H! 7HHIE7
ofCt.
N J

712 02 Cobrax= I EY OB HE £ 07 7= FA| o f-88kaL
Shepherd’s hooki= o} 2|2 &Fdl= Ao HAeJsltt, E& T T/
7}l 8] &= B th(el: Headhunter, Michaelson, Simmons, SOS Omni, VanSchie ).
7HE = tism o] gloof vhekst Feo wet o Ao 2 AR
Elas

- Zhte] HA4 ol whet 715 78S Zloltt. Berensteind} -2
212 7} E] (straight catheter) = 7] 1L8ko] 7}58}C}, Cobra9} 22 3

A 7HEE (angulated catheter)T glo]olE Hsth= T o2 A7+ b

< 97 ffl LA BRE Zasit 2 o7l ARto] ARy

22A o w2} @ o7 AAE Aol

st
jm
o
X
S
o
of,
o
o
)
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FoME BFE HA YAl sheathE 2 F4E Al (flush)TF 317 %= gk
o} wel Wil va ML e Ao] ohlehd, e W

A AR Sesh NS o) 288 Eu

ST AZE = U= LUH FHE[E{Q} 210|0] =5

+ 5-7-10Fr sheaths

« Standard Cook or Bentson wire (standard catheterization)

« Terumo 150 cm (or longer) floppy angled wire (selective
catheterization)

« Terumo stiff wire, Lunderquist or Amplatser wire (support for ex
occlusion balloons)

« Berenstein (short and long 45-110 cm) catheter (selective
catheterization and exchange)

« Cobra (selective catheterization)

+ Shepherd Hook, reversed tip (selective catheterization, angulated
take-offs)

- kink resistant sheaths for catheter support (6-9Fr) 45-90 cm

« Sheaths for REBOA support 45-60 cm 12-14Fr (depends on your
REBOA catheter)

3) O|M|ZHEIE{(Micro—catheter)
D22 O JAYAAL shd vl A7 e E 9} v]A] 7}o|=e}o]o)7)

a8t} thret S5 vl AESo| glrk, of® o] 7pg oA U
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O 8 Yot MHPS0M AZE
sheath (AEM MM H),
Macro-catheter (Z&A 2 SIM
SHetH), Qtof /XIS O|MI7HE|Ef
(F2M stiH).

7] o HAIN Z(coi) S AREE Al olgbd A gt 2Fto] J s}
o}, whok 2k 27 o] Fak-g et A QgaEdol 1k wd 19)
n A7 e Z A elo] 715eF FEf 2.7 or 2.8k AR o} ST}, QulA
o2, vAI7FEE = 0.035 inch Z}EHIEIQIE] o] 523 FHmain branch)

o M HE 219 &8 Fdistal bleeding branch)7}A| 7| X8 4= Qla1, T
& 2e e Tl ET glol ARHee dee S g, A

AFE o] ARSSE FE2] W (advanced method) 1714 A 8] A

a7 kg Aolt.

6. AHZ — 2% OfCIM ALRE ZHOI71?

Embolization - what can be used and where?

ZHIEI7F Hx 8] ok 2QAE Folste] glsiths 54

2 70/308] %), &]™ A A (embolic materia) S AFE-3H=7}? B-& A&7}
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SIch. SRR AR, S, AFS) o, 4%, 7
914, 8 91212 Telaof ek, w7 ol® 212 HAT QA o] B
Aol 71 £& Flo] FolelA] Yolol Gk, Lole & 4 b A
w0 2 29
0% plug, coid 3} B 2 ARHE o] §3te] B FahH o] et tha )

Ak AL A% Aole] o] 21X Sofof FiT. o] &S

[l

BRAE FFHFE oFA3 Y E(more proximal)

¢

E3E T (target area)ol] S| D &S oS = S ARbH o A

1) Gelatin sponge particle

Gelatin sponge (GS)= AAIF o2 71 &3] A& E= AL A
olth. 53] 2 FgAtolA A&sHAl FHlete] S & 4 qlon, 7t
Ax Agsitt, GsE AAA AR AR Aol T 43l w2
31, N-butyl-2-cyanoacrylate (NBCA)Y Onyx 22 M A By =
Hal71= o] gol3lt}, GS&= AT} 7F 4 arteriovenous shunt, AV
shunt7} globaol] 243l E 71A] o2 Gelfoam, 20 X 60 X 7 mm 2
Spongel 2.5 X 5 X 1 cm o]t} GSi= F 50:500.2 Z A9} 24 &
St o 7 g3 Hr}, gaflsle] Algslal, &3-S ARE-SE G2l Fol uf
o} char)

GS FHlell= 7 7HA W2 e] Slok: A7) ot F42] Wi (cutting

method and pumping method)®| T}, 7| HHH (cutting method) o4+ o]
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J% 9 HIHHH (cutting method)0ll AHE3H7| flall Gelatin spongeE &H|SICE Gelatin
spongeE 2-3ZOR X2 LI =2{A HLL J7I9IE MBaiM S8 37|2 XECHES 0.5-2
mm). GS ZZg Mgt ZEM|7t 50:502 2 S§HE SHoj| S

T2 10 A B (pumping method)0ll ALE3H7| 215l Gelatin spongeE &=HISICH @M
GS cubeE HIO= X2 CHS ZFH0| HI1 3718 M| Sl & 20 St F2CHIHE
A ZICH. GS cube?t 2EZR MK 2 X0ICh HIHRIZE Uz 10 mL FAZ|0IM 70|
(plungen) S HHiLHD RHOZ FAPZ|0f R2| 22 HELO| GS cubeS E=Ch I3 O FAPIE
Z|tH 5 mL7HK] ZEHZ RRCHEE 50% 3JMEl ZHH). Three-way stop cockdt 5 = 10
mL FA|E 018510 M| HHGI Y UXIZ ZATITL

W A7|2E GS 27 W 7 AN H | 5 Ax AQ H Aty
O 2 237902 GS cubeE A2 TFS- 0.5-2 mm 7|2 THE
U 2he 2718 AHBSH GS F-laol BolAlaL & e Q1A o
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A8 %

g

e

H(;-tg (pumping method)‘% 17":_‘— %]E
Atk 53] A

& vlo]=z FHEEl ol A

[e]
.

ejBz o] Eate] =57 AHgluteal necrosis) 2} 2

22

o+

& 45Fr 7}E|E] o]

)

[¢]

23] Pz

o]
=

hud

Shohhd <

k)

Ay
B

3L, 203

A

SR

o

o

=

N

oK

o

R0

Jl

m

gl

o o

m o

L

0 =

o &

ar RO

S ™

RO

T

R4 @

ok

()

S

o

un 3
u

T

=

™~

1<)

< wpar}

A3

AIE

ol
ol

<Z=(coil embolization)-2

I el Ade] w7l "ol

O

st} o]

Jolld 7o) 7he
29 nja 2o /glll;ﬂ%(pinpoint embolization)©l] %]

s

EELEEE

7V w21

Nx =

<]

Hah= A

9
b= o] A asitt. WAt pushable) 72|71 715 H(detachable)

S

[e]
e

A

It

(e}

PN
T

o

thekst £5o] nyZdo] et

5t

CHAPTER 2 28 $} AA =T, 79L& o 9A AL§E A/l 4849 W3t 2% 83



1211 ZY(Cook Medical).
EX40| CE 02 72| ZYUO| Ct. CHE

Q0] 0| ChshAS 0171M AHHI] A%
] e,

ol

A2 2ol A&H o= A gl gl 3 Qe W7 7hse 2
(pushable coil)©] EFIU], A g3t 7]Eo] ARg3H Zleje}, 2t
ZHEE ol o] ZUS Yo gognt W F Y= EAV} ok ZY
o] dekstAl FHA AU 2717t AGBHA] B2 A5l vls Y
727G 2 49 B 9% o 9]¢ dolx HE B S itk 7Y
o] o3 AU HR X HH ARtE MHES Fdste] 417
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3} A3to] & S5 9}, whekol] B 7153k U (detachable coil)S A&

g % gk, 2% g

)
v
)
M
ne
tlo
4
fu
ot
N
o
v
2
o
ol
K
o
>,
>
»

Al 7‘]/\]—(ﬂuoroscopy)~ Z-%F DSA image & F7]&

v}
u
N
i
BN
ox,
o
4

AT s o de) AR CTad), 273 dol& Z4ska

« MEHK FUMM=0|M= DIMZIHIEE AEot=S otd, Coil-pusherg
HHTIT

« ZHHE{ &0 OfL[2t gt F7|& 2ol TYUO| F7|E MEHGHOF S
XS H1 0 3719] 7HH|E7 LS| YOHELHEE Ok ARROIA|
ZOIBIT}). HEHL} CiA 2 FUS MElioh= 20| ECt

« T X7+ F=HoHO0F SHALE FHEIE7H ST IXI0 UCHH, 2217+
8t FU(detachable coil)2 AZSITH.

3) & E2{(Vascular plugs)

W

Vascular plugi= TFcFe} nitinol mesh® T Fo] 9l A Hh2o

lu

A 7Fs3itt. plugse -5 o|u} 3155 (hypogastric artery) F2-2

AR7}whe ool APeiet. AsrH o Berge 1Y WY
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2
ofo
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o
2

e

FHkeE S9E A of| 4] NBCAY OnyxE ARE-3F 4= QlohH plugZ| =2
1

)

AolthGsel ¥gate]), Amplatzer vascular plugi= VA7 E] S 53]

ol = glot. 71+ AQlelE a4 ol Hitshe A=
7HeE z19do] QHethH, o] pluge AR8-E = gIt}. Vascular pluge= 7h
HE E5= oh] 718 Bl (guiding catheter) & 53l ] €I}, Delivery sheath
= plug 217)9] w2} =717} ChFSFE. Vascular pluge] 3= 1L} v}
FZHAI R ghabe] garzgel] oftol] whe} gebxit}, o) dellM= Ale ARt

L
£ %o 298 5 UL, v 2 Gabol Aol Ho] W2 Ealow

4) NBCA + lipiodol
N-butyl-2-cyanoacrylate (NBCA)x= At Q=+ Az A olet, o] A
2 a5 ek A Aol thell 591E 22| “super glue’o]tt

Lipiodol (42 x4} &7 3o FYsta, AH 8L S/
s

w2 AT gtk F, o)5e Ao FAol AFE Ha £
29 2918 etk S Bxol WS Fo =T, TR AlE)

oA €254 Al = (damage control interventional radiology)©ll H4=2] o]
o e} A7 919} DolE s Aol olgi, Sekoz shelst

7] 13, £ T T3 A Auoroscopy) S B¢+ DSA image® U F
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g %

Z12 12 Amplatser vascular plug.
SH Y sheatho] 2| CHFSt 3717} QUL O] HE= MEAYXM(delivery system
information)2 Z&t510 ZAIX|(package)OilA &018t 2= QICt

1% 13 Micro-vascular plug (Medtronic).
SHEE 37|90 SRS ATSHAH| HAHSH |0
o
o

=iE

thal|of 5= A| S 8213t 4= Qlth. NBCA package:= 25 A3HollA] &
%_‘(:5]-]‘4— 0] packageoﬂ% 1 mL ;g’%-g- _z'_/\“l_7] (locked syringe; E]—X]‘?JI' _;,sg%)’

2.5 mL Za-8 FA|(H HA NBCA §983 Tx3-8 $£48), 5 mL
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Z121 14 N-butyl cyanoacrylate (NBCA) ZH].

NBCA, lipiodol, 5% glucose?t =35It NBCA bottleQ| S2tAE! Bl Zapt C+S 2.5 mL

ZAZ710f €10 blue glue (0.5 mL NBCA)E SISt 20 mL FAHZ|0]| Lipiodol setgE €11 &

Q5 s FRUSHH(1:4 NBCA/Lipiodols ¥BHCIH 2 mL2| LipiodolS FYISICH. Three-way
it

stopcock 22 H&(pumping)atH &t

38 FA |dipiodol# 34, 20 mL -8 FAP|(xed494), 18G

B (E =387} lipiodol8), 3-way stopcock (£33 @ F¢]4) 50| EsHeT}

— — )

- HEE2 0[2{e ME MESSS AT AHot7| Iot0] & 20t0F 5t
HES 2 Y5 X oz Age = Ut

- SO SEHO[ALE S5 S-UAM NBCA= 123+ A= MH
H|OIC}. 22{Lt NBCA= THR717} OfFL). EeIF AH 0t S0 Fol5t
EE ot

» Onyxi= SO0 ZX0|H| AtEot7| EC

- Mm-S & QI5HOF Itk

N J

5) Onyx
Onyxt= o] 24 &, =

o3} Eshe] Rl FA ol 74

. o] 2L macro

et
_l::

ZAAHfluoroscopy) F & 7 AT tantalumS Z3FSF

o

+ micro 7}EI|E](2.7-2.8Fr; : Progreat, Terumo)S &3l S+ ¥t} 7}
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Bl Onyx9} 3 3k%|0]o} SHTh(ol: Bernstein catheter). 5= )& Skl
sk g2 v Byshe) 7HEE ¢tolA Onyx TFA7E 2 AL RS
3l FHEE7F E3E S| o] =2k FHEHE YRS DMSO &0 2
AL OnyxE 208 & EEO) £ § 1 mL FAPIR A3 FUd
TheF 0.3 mL/min 4% A%). Onyx7} 7HEHE] Zol|A] W& x| HA] S} 5
Zate] desld Aolar, A iy /MRS Ak A 2

o AAs] Fdshs Aol T asitt. 294 ¢S A5, Oyt EF2

A= A1 FFs A, A2 ARG 2280l A8 7]
= GSu coils} I8 W Alzbo] Al Bxlo] k. 7 7 gL
Aol FAPE AAH O ASE e meEhA g 9]

% em Ho}z] FAE 798 & ek Hold,

E

« 7HX1 U= 7HHIEE &Qlot2t. 0]240] Onyxet S 8te|=7t?
« QMU= XM= DMSOE M| TSIt 2 858 FUd
Q7| IH20|LC}.

7HEIE1Q] AtZ(dead space)g X|LIH OnyxE FXS| FYSICL X7t
HFE &~ QU7| IZ0|Ct,
FIEIEIE MAE T MTO| S ab 12aof STt
Z(Y connectorZl ZQI) macro 7IHEZE 0|25 HUXF=eS

=
- Ay MTMF2 AEoh| gAl BB, MTE0 ol ZH0| EAl
ZICHH ALESHA| =t

LS
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2115 Onyx MH&
(Medtronic).
Bt AlE 3 FYE Onyx.

M=

6) PHIL

o] A2 DMSO thol| k2 FUT 5= e A2 A AzdA|olct,
Onyx¢t frAkabA|RE & A|3bo] 7] Qlek. Ao tigh = A
&Y Folug AFo M E ¥ B AR E AF3}7] o Hek
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S 7HEIEI2t O|M| 49 FHEE

Balloon catheter and micro-balloon catheters

4 FHIEE Aol v FoI8 T, BE e 284 42
(refractory hemorrhagic shock) $H2}ol|A] o F 2 #4] 7} E[aortic balloon

occlusion catheterE ©]-8-3F t-5™ FH|REBOAIE AT 4= T}

ol
o

A9t Zone 194 2.2 A|7F fq]ﬂ](long occlusion)dH= AL H 38l 5

<
s

r

A7 £ Gschemic-reperfusion injury) 2] & AIE X3t}

oF 28 FHE & o Ao AEH A HEE (s A 34 AHE)
= wiAsior gt A4l o qhxdstar gapaolnt, dojshHom ¢hy
| a9 et 2

F=Ak Skatoll A vascular plugE S35 295 MAeS o
71l BE A w2 A Qnk. 35 sk UE
A 5 9 ), ke S AAS Y7ok sk, o] T u)gEe) A

2 24 34 (balloon occlusion)7} 3hLFe] AERX|7} € 4= git} ZAL &

Al & 4= Ak, S5 (subclavian artery) £244-2 -2 H9-,
HZsks el Ddalze] ssitd 2975 F4 7HHH = 2dst
= Aol = T #8F F At 21U FE5 Y (vertebral artery) 2} =
7359 (right carotid artery)©| &3N3} A4 = 7] wfF-of] FA] =2l ]

gl Fefsfor ghrt. w3k T4 FHelEl= AT S EE w3t

J
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T2 16 HEISY EHOIM 2R 2

PTA (Cordis 16 mm) balloon0| AF2E|

LA, 8Fr sheath?t 20| A0} ALt XS 2ol
SHS S7IZ YU REND HFES AR

HSIACHNybrid concept).

mjo
x
0

Qe e v ALgE 5 Qlom 9920 ofdisul migration & E
21 = 9l o) AL o] Aol w=ela}7)oliz F BEA<] Hofolr).
oh& AE oA o5 o] obd ko] F41%0) thal =elai ek,

o1% ol AL LA o e FAE ThElh F3

.F,'__
A Aot duslste] Bz glole ol W A

O

) Ay stolBe|= AR|S AREer] Aol Azdstar, 37
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QUAIRITICAIZ A SEHH
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How to think EVTM as a trauma surgeon

Some thoughts from trauma people with “blood on
their hands” regarding EVTM

Lauri Handolin, Boris Kessel, Joe Love, Pantelis Vassiliu, George Oosthuizen
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Endovascular Resuscitation in the
Emergency Department.

Thoughts of emergency medicine doctors with
REBOA and EVTM interest

Lisa Hile, James Daley
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Resuscitative Endovascular Balloon
Occlusion of the Aorta, REBOA

Jonny Morrison, Viktor Reva, Lars Lonn, Junichi Matsumoto,
Yosouke Matsumara, John Holcomb, Koji Idoguchi, Tal Horer, Joe DuBose
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T12! 5 ER-REBOA™ by Prytime (With permission).
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2 6 T 2L MA&(diagnostic peritoneal lavage) YAQ1 QJAF SHXH0fAS] REBOA

ot e veh o] shololrl Wk vrAZ| A AE ] Sol
2 5 Qove By sjolole] Rrele We WA Aklslol Atk o}
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A SUYZ/LUS I3t 3 way stopcock®] &t
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General tip
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T12! 8 pREBOA Al stop-cock 210| T2 9 A& £QI REBOAS &1 U= &,
7 C
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REBOAQ| X-ray2t CT A7,
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Advanced tips

QFHT|A) REBOA (total REBOA, tREBOA)S EMS X&0| 25 Bt 50
ZHtSk= Z10|C}, pREBOALL iIREBOARL 2 SAIS2 flEA9 201
HE =g = UCLH S0l S{EE QIS 242 FY + Ut

T2 11 QA SXI0IM REBOA Al & TS
=]

o ut2| A4, §SHORZ X|=EUCE

T2 12 MetsU(brachial artery)s AF2$t
REBOA. MSE|X|= ‘L’J?(I”r 7tsSt AE0|Ct
iSOl 220t W= 4Rl (blind insertion)
off ME= HBCZ QUSHH SHXI0M &2t
SUS ARBSh= A2 ﬁlxl EI 2 QIC} Aet
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a=13
A~B. pREBOA (32 CPR REBOA %), SR IIZMZ Tt StX[0ilA pREBOA.
C~D. 52 22 CTOIA pREBOA (80%).
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25 (HI2Y) a2 = ZeE HEH(dREBOA)2| REBOA AFZL
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OIM [ Trauma Image Proced 2017; 2(2): 92-93.] AH| QAN =
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HE M, HE 2T, A
a2l A{e] EVTM2Zt REBOA.
aejAret, 7tsdat Mgk
EVTM and REBOA in pre-hospital,
transfer and military settings.

Thoughts, possibilities and limitations

Tal Horer, Viktor Reva, John Holcomb, Joe DuBose
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Battlefield / Military applications
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gro] At Ik o gitokel FARSILE, F 49 BT REBOAS
Aldsh= o] 5312 FE3] E'lE|ofof st} REBOAV} o| 24|, B
REBOAS] AHE-0 & o] Algke] A|AH A} FAHE T otshrld 4= 9l
A1 5ol thial areisfof gt

T 7 7EA @79 Abols SA ol A &M E FF
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TOP STENT

The art of EndoVascular hybrid Trauma
and bleeding Management



e|aekt W SIS flet
slo|EE|E =41} X7 SHS

The hybrid OR and hybrid options for
trauma and bleeding patients

Tal Horer, Melenie Hoehn, Megan Brenner, Artai Pirouzram, Thomas Scalea

AT}, @3] FA A K fluoroscopy) S & U= Al o] ol & E
Ze] A 725 98] =3 W (endovascular) X FHHS 535le] ¢
HE 7S 288 7 s FFtolnh. o] AollX= dtolBnels F&

gt sholHe = A A2 oSN E ZESaL Qlojof E Wl
oI}, 24413k A5 Vs d A B olmle] Basie, o) i
(trauma bay)c‘]"]' SFHAY - A= Aol Eof HI7HA] o)A Al
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OIE{HI M ALO|Sk(interventional radiology), StO|EE|E A|M 2|17
2 EXIAE0| 7H8EE 2t 7| |OICH 0 OISHC 02122 2HE0IM
z NRI7F? O ME{OM= SR BOJATL 28 SEE
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ROAE SSASILOIALZE, Ot it FE= QoA
= QIO OAME =712 i CHASIERZ 0] ZoA AEE=

ol gEES 22 ME|| 2HE1 2101 S| M E5t0{0F SiCt.

stolH = FeioME vt 7 w2 @ A7t AR H AL
ATk 2=4Rle] B2 (Orebro)el] & sto|HE|= FEidle IH
22(Philips)AF2] SlolHgl= Hg A7} A x| = o] At dA 2] &
AAlE A, 9121 52 FAE ARSI A k. =AUH(Toshiba)
AFE THE S|ALe} HIS=gh Al2ES BAASkaL Qlth, AWIZALS] Artis
Zeego= L34 o] FHz e AT CT ZJo] 7153ttt o] &
H 2= SIS {714 @aL gk Ahefolx AAIRE CT #9s & & St
o] CT= 647'd CTHEU= ofwlehA] FAnt B} Z-53F 2] 32+ ©]
N2 & AFg}, o]& L dgkato A 2 oS AlFsk=dl, HARE 9
g o2 Xog 27|A gholw Ha, A7 x|lo] glom FrlE el %
FA| ARE-o] E e glvhs AHEe] ok o7]e Yl X5 BEks vt
= T v HEEH 2L v &S Eop e HAE e vk
9Jof| C-arm¥} 22 Tt A EE F-88 3 FHH o R o]lF
Z23Hduplex sonography)t} I 253}, A =%x23) A e|etikAs}t
ZA(ECMO), A&H AU A T4 7] (continuous renal replacement therapy,

CRRT) 50| #-83H AH&-2 5= 3lt}. o] 2ol] oj®l Hn]5o] T Bo
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(@rm)®] 14| Z22]a1 RUE 9} vpF 719 914 Bl AAlE A1SEHAl 2
ok ataL, aH o & AMESEY] SFAME &l Qe oM E
Aol FFAF Thol ol YR A Ak & Aotk BEgh o] &1

o hal A= Telatelol s, S AETHS 98] O 7] AlA Eofol 3
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Aol ejsaf Aok gt} A3 24sk] Hsir= F&t oln A7}

Stohd of= FEIAES Seire A3 ulEAEHA] gk Aot
F7H o w, o] etz o deate] A mo W2 7ol e
A 2l A d o thgk FElo] Frafof gk, 7)ol whet vh2r)=
SEARE th o] AdellA] QIEfA /el prt B Wl 3=
StaL A= Stk @Rolgt o ks FAl Al agh AXe TR
SR Th A 9 32, 53] &8 Shate] digh A sk, WA
FE5E 5 e}, el Aeate Aeld Ao wes T
7] 918 el il A2 T3] 7EAAL Qlofok g}, ml=|
A el At A3 et dieiv] F40 94 28<E®REBOA)
S AlF3h= 497 golvaL ok, A, el de]Fo it of | F5

o) NEES Hlshn A0 AT 5 Aol delE o7t

CTEREGEE FZ 9B 88 FHo|th. REBOAT}

A% AHOZ PAA FE YA, P BE oAbt sholne=
APE ol glTIRtE 23 $412 Ao steste] Aed ABxGE

2 AW wh= Be ATkl £aET)

z

ole body CT+= o] & I} o

= mgo] Hr EVIM el el que Bk 44% L

PR CT #9 F 294 FYshn 3k 297 89 F Fuy) #9¢ 98 100%
Aehg 7R Qohd CT L o 38 Aw 4 Q Fvhas ge =2
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T2 2 QASIRES| CT7HX| 0],
REBOAR} sheath?} QU= HOf| =5tCt,

EZo] 9lg = glth), FPoHE|E AR ol FE s ol Aldshs o2
v} “%-25 CT (super acute CT)'7} 2838+ A B E A FE 5 §17] wjZd
Sgk AP o] globd A= A arelsiof gttt CT 9|5 %lo] A
2E AP Y Fo= T2 EHE o3 A5 F J3, =

TIE o 21Ee] Lklo® Beld S gk, ol A& F9l oAb}
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el H5E 7 A et ARE WA CTES £27) w9
231 3HAF 7] YA 4 Qlrk. AR 7R E “CT on rails’= Fth
21 CTO 5 AFS 7HA1AL §lomdn] 71A19] ofFo] 7Fssto]
Eol d] ARHAL itk CT7F AdsiAl ARg-ETtd 719 “H5-9
Bl (tunnel of death)"0]2}= @985 HIA| € Zolt}. 8 UES W3}
I ZREZS S8 A HAE Zldskelof gt CTA
A 7P Tk B4 5 shue S CTA7HA] o] §atal B7)sh= A
o= o] FE-2 gt A 5o Qlof ol T a3 Bt T shfelnt

ThA| sto]He|= i o]ol7| 2 Eolrhial, B vhild €%
FAE A g53h7] Q18 stolBe|= Feid et diiie BT
H E o] glofof girh. Aol AFg 2 o] A2 vtk 943kt
o} Psta o 2 BebAel xS A 53lr|d o) dH 2l F1te|tt, 3ol
B|= £ o] A9 BE AlsS A & 5 A sl
A& B0, MEEH 4 - A9 AxdES At o)F ol At
A4 glo] Zayek 4= Qdek, 37 A7 9]}, el FollA ARg-3kid
sto]BE|= Aol olAl= o &8 SxtolA HEE F Qe A
ojt}, stolH = Aldo] glthd 543 Carmo] FE]F] tigte] 2
= otk FEddd 7122l @AWAR 7)FEe] BaE glvkd
Z Zgo] E Alolrt. o]dl oAM= HHxPE Qolx Hdx Y,
- CT, 718 olv T4 1S 918k Xoray 55 FAl A1+ S

Aot of= AleAte] 879} ofalj ol m} vheFsiA| AR = Slet.

StO|E2|E =S H0|IA Al 7t
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H|4f{ (balloon occlusion)

=ob Zdt AXZEF™ = (preperitoneal pelvic packing, PPP)
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J|2lz=2k(cardiopulmonary bypass), X|&& AlCH
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* 11 2|0 = of2f Alz=0] 7t

=
EE

tol=22]

[

12! 3 2E|20{(Baltimore) Shock & Trauma Center2)
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1. 501=I2|=S OfZA| MZHet 2171

How to think hybrid

A AFT AAE slo| B = a2 At 2007 D] Fofol

A AREEO] A ol g5 AE BT ofolrol= Heest
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Tips and some words of caution

- 22| 0= T FH|7 ULE? 0]Z0] 7f g Q% Ho|t. {01

= ZAlL510] CTE = 20| E2|XQIVIE 2o =AL. Y AIZH0] GTHH
SAE ol0[HE|E 24 = 2 M| 7f0F3E Z0|Ct.
CTE ™= o] 22l AIZH2 ©hes| CT 20j| Z2l= AlZHo] OfL|2}, 2HRHE CT
27| O|Satal S ot= O| 22 AlZtS 25 Zelet AIZH|,
Sf0|EE|E E= HAUUAE2 RESHIL +&X XRE 2AHolAH AT
ot 2= ZAHSHQ YO0 QM

AL s =2xt5)

— HA =24 == —d

£ QIOOE, 50| 71y €1 B3 HHO B & ULk 25T HBUA
% AEi0f U0} BRI XE KBV} MBE 4 Q=S FHS T Hojof
3Lk,

sto|BE|= AS 2 o]-837] $leiA= EVIM 141 7HA|AL 7S
shobH AU 2 E 59 (common femoral artery)& 2HE3}o]of 3lt}
W5 ZHblind puncture), 223} F =31 SH I8 dRENE =
ol &3 & = HIHECIY, HE2E Z Qo ujg} REBOAY d
FeS 9ISt sheath =712 HA| WA o] 7Fs3teiof ek, thakst 42

BN

oﬂ

e

oM ol HIWe oHE 7HAAL Slet. B el oM Hadh A
o] SA] AR 7Vt e S, F4S SHAIT|A] -2 REBOA (deflated
REBOA, dREBOA) 7HHIE1 & 1] 2] el F& = o, o : il &
A7} el B4 S dol Akl Akt

T 5 ek oAl S FEshAR, el A Be gk &

o
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)
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T 7 510|221 1A9| &4 (semi-hybrid).
QM E3 SIXtO| 2201|A WO HAMO| MStRATL E 4 ULCL

7 8 A 9|31|‘='§(Orebro) Helol ¢
S). 9N SRS TaKs DE S8 SR 0] HHS ARSI

|2t 254 o £21015 EOISSGUE 2442 AR}
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1% 9 pREBOA Z0i| 7

[ ]
2z, FUTHE M=t AXETE(preperitoneal pakcing), =S
AR AQL AMK|TH U ZoEIES BI-5l0|H2|=(semi-hybrid suite) 22A0M A5

AL

.

o4t} REBOA SJol= o] 3 71410] £-83 A9 i qlek. % 4 &

Aol Sl BAolA] ofele ek m ols) BURE Huy 4 )
S
=

o} 51 oot 544 A

e Ao g v &% u)e A&sA] v 2= glo], o]| Al
oAM= gololE B dte] Yolwa Algo] Fasd s Vther=
sttt 53] A7} stoln= ol vk e P AlEol
Ao o] Fold = it

Z8ol g AAES HF A8TA 7hs AAH =
22 AlE £ Qv ATskE A Y F2o] olee 2, 539 E

8h4] 0 2 BPRE A 2HE Ao] o} F £ HEA} B
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710 E EEUAIE A9l 510
H2|E Az(liac retroperitoneal
approach and axillary approach).
0l= &40A C-arm3 ALE510]

mERREVIEES 9@9 ol0] AR
CPR Af&0i|A REBOA, H=2a HXZXM= (preperitoneal
pakcing), BEHe| 1, HE %uu‘i R A3, Hl-5j0|22]

E 240 C-armS 0|51 A= AT

T 12 PTA 14 mm 34 FHHEIS AotSHS 0180t T8 13 & Al H ZR M1

0] AfOlst 3 FHEM(innominate)2 LE610] IjX| 2 S 202 L2HA CT 2. CT

2SOl £ 8% L= 0o Y2 HiHISH)
PI8H ZHSIACL CT7} A4H Foj
UCHH O B2 FEE S 28
Zo|ct, J2iL mze 22 KO
g L ACL| P 01251=8
St

T 14 oKy EISY &
C ®MOW Z=0|| B X

Q|5t 8Fr sheath7h A=K QU
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215 B EIS M (superficial 12 16 S| QAN AFXI,
femoral artery) 41 2 M

miahs.

27} Be sabol7] Aol 2HES AIsHs W oA AL

Endo trolley

- SHHMIIMIE (042 7)-18G Hrs2t OJMIF XM E (micro-puncture set)
* 5-7Fr sheath, 11-24Fr sheath (Z2L0] [z 0|E S0{, TEVAR?)

« 2C2{ 20|04 (0l|: Terumo). &S 241 71 A.

« CHEFSE Q10| 01S(0: Lundeqvist, Amplatz, Back-up Meier)

« XA, 10-20 mL FAL|, M2|AlH4

- S M FHE|E

«8-14 mm HHYH EME

« Birenstein catheter, Bolia catheter

-7 Q| CH2 JtHEIE
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Aol v £ Aolv] of7]ole & 10| gitk. olejol sholn
2= 74T 7EA 3L QIoh, sl B E| = B ghalo] B E| = FojlA] Tk
o) FHES 7P QAR Aol Aol

Fed AR Be AN geldes
S %7103 43} BERRA RS 91T} o] S-S 2 mAHolok
o

<
g}, el AmE e Aeel] Aol wheA] alshes
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CHSY 2f Z2Hof|lA
Moj[2H2t EVTM

Balloon occlusion and EVTM at
Non-Aortic locations

Tal Horer, Viktor Reva, Artai Pirouzram, Joe DuBose

Q) o] Al oA REBOAE 7HE Q17] Q=
Tol7h = Ant, AR, AR HAE7HE2 THE A
(arterial balloon occlusion, ABO) Bfi= Tk 801 & A-8-314
el sket. Bl5 9 Solgh g-olo|A ¢k, ABOTH= o7t thE
ek op 2} vhekel sl 7512 9% o] S ol thal dah
o] Ab&-E 7Fs Aol Avh= AS ol ¥kadsty] wlZolth. 4
(&3] g M= A E H2 02 A TS AL
88 ¢ 9l7] miEell AR ABOZH= ot b o
ARE-E 7ol SR s . (HEA SAfellA
REBOAS} th g H} S| S S Aol o] &8l A =sla A=
g o7} A}, o= $iXell = el o] fAE=
71EA Q1 o3& ettt FdH M= <A1 W

o] Aad w7hA] TR (@ea/me A1)
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o7] oA A9lat ke 91o] FAANHEE A8 B 5 Qe
ARZE Slek, g dATE $5 AE Al BEAE Y 3o
SAT}, A oMol YRS TR $H ¥
SHL QAT & A o ol FFe lale, FALe o] 9

9] Aol HFAY ol ko 2P Audt o] YA

L2} shARE, o] EAk= bR o] 7] wiiell sl A158] Ak

do
il
Tb
fru
A
=

71 RE A Qlrk. 471382 o7k ofud %) Tk AV &
2 =7k @A) b olojM FAAE Y
" HALES sfjofsl=7)?

7145 AE-9]7 2 % (advanced trauma life support, ATLS) $1Z]o] 7}

S Q3lth ABC 52 o]d] A% o5 Al dFolt}, BE o}

A oA b= AAH 7ot SFS SR, A DS g} o] o
A}77 et o2 7FE She 51t FASTS} Xray HAFES 3k AS YA
Zolof gt} o] Fxlolal= 95 Q= F el Wuto] oFs|| 7] A £]of B
< AR S0l o)Al BAlE o] gkatellA| 7| =ikts Al
o A &A| ol hafj 4] vlF]2Hef Aot Fefstofof it

CT = CTAHZFE 2 o] xtollA ofF 23tk HAate|t), CTd

-
%
o

¢

dxdes d 22 JERES Bol AlEsta 7[geold 52 A
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W XH7HSO] AIRYEIAC. Of

a7t ArEE 2RIt Gl

ool 317} QIERE ARdo] 3 flotele] Fast 71 FE £dol 9]
TR 22 ofpjshAE 9] dolet.

o714 BAE CTAR B v Fo7h BaFS 7)ofsfof Ak B
A7k A7) ofshd A9 o9 & AUNAE 5 B4 Yotk s,

T Aol AALE B4 FRskE £EUE 271 Aol o e
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Word of advice

kel
£ Ao}, obA AFHRO] Hol= “CT on rails’7} 2444 A 6lA]
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Some more basic issues to consider
about EVTM and embolization

Yosuke Matsumura, Junichi Matsumoto, Per Skoog, Lars Lonn, Tal Horer
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1. g S8 = ek EVIMOlIA E24:

Access is always the first priority for EVTM
(‘S a0l Cfat B 2 ME| T &t )
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o, Bebgslh Shajol| A F3 SR E R grorn g Syl b AU o
Al Eofof gt} 5718 qto] 60 mmHgo|2hd 107 Wol &Egh &

Fro] =20 & AHo|t} 2 sheath (SFnE Sul=7] AFlschd o+

2. Over—the—wire 7|4, Eln} Q3HE

Over-the-wire technique, tips and tricks
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TOP STENT

The art of EndoVascular hybrid Trauma
and bleeding Management
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Management of the REBOA patient in
the Intensive care unit

Jan O. Jansen, Tal Horer, Kristofer F. Nilsson
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* CPR before arrival: (OYes / (ONo * Ongoing CPR on arrival: (JYes / [INo

* CPR after arrival: (IYes / CINo

Hospital number:

Sex/age

REBOA #A| F-9](Zone I &= 1) 2k olyg} S92y 2] A A7k
Name

|. Patient information
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Sheath insertion

Sheath insertion by doctor ( )

Approach ((CJRight / OLeft) COCommon femoral a.
OSuperficial femoral a. (Brachial a. [JOthers:
Insertion during CPR: [(Yes / [INo

BP:___ /_ mmHg HR:____/min
Ultrasound-guided vascular access: [1Yes / [INo
5 Fr sheath insertion: (JYes / CONo
Starttime____ Completion time

Number of puncture attempts till success (number of trial): times
7 Fr sheath insertion: ClInitial / CUpsizing

Start time . Completion time N

Open technique: (IYes / [INo

Start time . Completion time N

Comment:

. Balloon insertion

*

*

Balloon insertion by doctor ( ) and assistant doctor ( )
Insertion during CPR: (JYes / [CINo

Insertion time ;. Positioning(Inflation) time L
Guidewire position check: (1Yes / CINo

Balloon position check: [1Yes / [INo --by [OX-ray
[JSonography [CJFluoroscopy [Others

Number of position adjustments (number of trial): __ times
Target: (0Zone | [Zone lll [JZone | — [JZone Il [OZone Il — OZone |
[(Others

Comment:
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IV. Balloon management

* Just before inflationBP: _____/_ mmHg, HR: ____ /min

: , total (
[Complete occlusion [Partial occlusion

* Initial inflation: time

) mL

* REBOA strategy: [JComplete REBOA [Partial REBOA

Clintermittent REBOA

Time (____)BP:__/__ mmHg, HR: __/min, OInflation
Time(___ )BP:__/_ mmHg HR: ___/min, OInflation
Time (____)BP:__/__ mmHg, HR: __/min, OInflation
Time (____)BP:__/__ mmHg, HR: ___/min, OInflation
Time (__: )BP:__/_ mmHg HR: ___/min, OInflation
Time (____)BP:__/__ mmHg, HR: ___/min, OInflation
Time (- )BP:__/_ mmHg HR: __/min, Olnflation
Time(___ )BP:__/_ mmHg HR: ___/min, OInflation
Time (____)BP:__/__ mmHg, HR: __/min, OInflation
Time (____)BP:__/__ mmHg, HR: ___/min, OInflation
Time (____)BP:__/___ mmHg, HR: ___/min, OInflation
Time (____)BP:__/__ mmHg, HR: ___/min, OInflation

* Total ballooning time: mins

* Complete occlusion time: mins
* Partial occlusion time: mins

* Comment:

[Deflation (
[Deflation (
[Deflation (
[Deflation (
[IDeflation (
[IDeflation (
[IDeflation (
[Deflation (
[Deflation (
[Deflation (
[IDeflation (
[IDeflation (

) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
) mL, total (
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V. Removal

* Balloon removal time

*

Sheath removal time

*

Removal technique: CIManual compression [JClosure device ( )
[CJSurgery ( ) CIOthers ( )

* Heparin use: (1Yes / (INo; details:

* Removal problem: [(JYes / [INo; details:

Comment:

Cardiopulmonary resuscitation, CPR; Blood pressure, BP; Heart rate, HR.

2. A=

Resuscitation
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Monitoring
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TOP STENT

The art of EndoVascular hybrid Trauma
and bleeding Management



How to perform, learn, and train

Marta Madurska, Viktor Reva, Jonathan Morrison and Tal Horer

AANE a7l F2 QTEA el stat HE2] (interven-
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AR 2SR e A 159 59t ofrh et
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JE AEVTM Y38, 22 2 (Orebro), AYH.
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3. EVIM &8 1t
EVTM Training Courses
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W, a2, o] e 9 FAART 83 (the Diagnostic and
Interventional Radiology in Emergency, Critical care, and Trauma, DIRECT)
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Model simulation: Sono-guided puncture Model simulation: Sono-guided puncture

Model simulation: Balloon insertion Model simulation: Balloon insertion

Pressure elevation according to the ballooning

JE 7 S 3DRES 0|, AlLt2| 20 [t Zone 12t Zone |1l REBOAS A,

- CH3tRIM5ES|0 XME (Journal of trauma and injury) ZH0|X|0flAf
ET-REBOA ST AQ ZFd URE = 4 UL

« Educational Simulation Videos for Performing Resuscitative
Endovascular Balloon Occlusion of the Aorta

« Journal of Trauma and Injury 2020; 33(3): 140-143.

+ DOI: https://doi.org/10.20408/jti.2020.0035
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Simulation
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Case reviews
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6. AIZZ Xl=

Visual documentation
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Here is a list of some of the major points of EVTM
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