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% REBOA : Resuscitative Endovascular Balloon Occlusion of the Aorta
RT : Resuscitative Thoracotomy
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Study design & Population

LR MY AW SR E NS EGEE
- HAfE : 2013108 ~2021F9A

W% BEME TR L. BEAET

RENCOERT 72 2 1T 72167 A £ D BFE

X BERPEAEA LR
X O ANREIZEDHD L



Outcome

Primary =l e
|§7l3_ Vq + 57 2K
outcome

oo ANIIEIRseEeps (28 H LIA)
ecgn ary ICUEE (28HLIRN)
outcome EFREDGOS/GCS

» EE L7 BN B L TOEREEIAMERR AT 2y F ¥ ¥ % 1617
 SEHER T T L BTRRAR © 1617

7N =7
- EHEpSME (TBI) - BIEMEIME (AIS=3) - BREBHIBEE (AIS=3) - CPAOA




LEVEL | trauma center® 72 Hh TH
REBOALRTZRY EL ZHET L TLWAXICIRE

Figure 1. Flow Diagram for Patient Inclusion 11 64'@ | J ? EE |_Im_|
- YRR % BRIEL
Z MU £ Y1738 kR

1164 Patients assessed

173 Excluded (institutions did not

e ..
meet case minimums)

\J

991 Included inanalysis 306 % DOREBO Aﬁ¥
l | 675 DRTE:

306 Underwent REBOA in zone 1 685 Underwent resuscitative ‘

thoracotomy

REBOA indicates resuscitative endovascular balloon occlusion of the aorta.

Resuscitative thoracotomy ﬂﬁlﬁl A4 7 ~ ? g 7
Total (n = 112) REBOA zone 1 (n = 56) (n = 56) 56~ 71’Eﬁk
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X RE

&5 (n=991) REBOA(n=306) RT(n=685)
Injury characteristics, No. (%)
Blunt mechanism 565 (57.1) 64 (21.1) 501 (73.1) <.001 . o _ N
Inj-uryr Se\.EtyScure 29.0(18.0to 50.0) 33.0(21.0t0 43.0) 26.0(17.0t0 50.0) 73 >‘< 75\ 79: U Engéj\E/\] L“'T%%jz‘
Head/neck AIS 0(0to2.0) 1.0(0to 4.0) 0(0to0) <.001
Traumatic brain injury 211 (21.3) 118 (38.6) 93(13.6) <.001
Chest AIS 3.0(0to 4.0) 3.0(0to 4.0) 3.0(0t05.0) .001
Severe chest injury 577 (58.2) 174 (56.9) 403 (58.8) .56
Abdomen AIS 0(0to 3.0) 2.0(0to4.0) 0(0to2.0) <.001
Severe abdomen injur 315(31.8 149 (48.7 166 (24.2 <.001
Pelvic AIS - 0 =2 0 = 0 — o RT@ﬁﬁ‘ﬁ@E@%{%?ﬁ\% LY
Severe pelvic injury 14 (1.4) 5(1.6) 9(1.3) .69
Extremity AIS 0 0(0to0 0) 0(0to0) <.001
Severe extremity injury 56 (5.7) 8(2.6) 48 (7.0) .01
Laboratory tests
Hemoglobin, g/dL 11.0 (9.2 to 12.5) 11.0(9.4 t0 12.3) 11.0 (8.9 to 12.6) 82 ISSIZZhHh W E
Prothrombin INR 1.6(1.3t02.2) 1.6 (1.2t02.0) 1.7(1.3t0 2.4) .04 \ =
Base excess, mEq/L -14.0 (-20.0 to -8.0) -11.5(-16.0to -8.0) -16.0(-23.0to -9.5) <.001 EJ__I—_IE_}_E ‘i RTG) 717_75\ I% \' \'ﬂﬁﬁ
Lactate, mmol/L 9.3(6.0to 14.3) 8.3(49to012.1) 11.3(7.2to0 15.2) <.001
Prehospital
SBP, mm Hg 76.0(0to 111.5) 96.0 (62.0to 129.0) 40.0(0t0 92.0) <.001
Heart rate, beats/min 86.0(22.0to 120.0) 100.0 (69.0 to 128.0) 68.0 (0to 110.0) <.001 % 0) %:5 % % '/[é :E)
Shock index 0.8(0to1.4) 0.9(0.6t01.3) 0.8(0to1.5) .06 N
GCS 3.0(3.0to 10.0) 3.0(3.0t012.0) 3.0(3.0t0 8.0) <.001 RTO) 717_7"—)\% L \TB’E‘I—E’I
CPR, No. (%) 443 (45.4) 97 (31.8) 346 (51.6) <.001
Minutes from injury to hospital 30.0 (20.0 to 53.0) 43.0(28.0t0 65.0) 24.0(16.0to 40.0) <.001
Discharge disposition
Home 55 (5.5) 36 (11.8) 19(2.8)
Mortality 869 (87.7) 218(71.2) 651 (95.0) <.001
Rehabilitation/nursing facility 67 (6.8) 52 (17.0) 15(2.2)
Death 870(87.8) 218(71.2) 652 (95.2) <.001
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Injury characteristics, No. (%)
Blunt mechanism
Injury Severity Score
Head AlS

Traumatic brain injury
Chest AIS

Severe chest injury
Abdomen AIS

Severe abdomen injury
Pelvis AlS

Severe pelvic injury
Extremity AIS

Severe extremity injury

Hospital admission laboratory tests

Hemoglobin, g/dL
Prothrombin INR
Base deficit, mEq/L

Prehospital

SBP, mm Hg

Heart rate, beats/min
GCS

CPR, No. (%)

Minutes from injury to ED

&it(h=112) REBOA(h=56) RT(n=56)
76 (67.9) 41(73.2) 35 (62.5)
29.0 (17.5 to 41.0) 28.0 (19.5 t0 39.5) 30.0 (17.5 t0 41.0)
0 (0 to 3.0) 0 (0 to 3.0) 0 (0 to 3.0)
37 (33.0) 18 (32.1) 19 (33.9)
3.0 (0 to 4.0) 3.0(0t04.0) 3.0 (0 to 4.0)
65 (58.0) 34(60.7) 31(55.4)
2.5 (0 to 4.0) 2.0 (0t04.0) 3.0 (0 to 4.0)
56 (50.0) 27 (48.2) 29 (51.8)
0 0 0
2(1.8) 1(1.8) 1(1.8)
0 0 0
7(6.3) 3(5.4) 4(7.1)

11.2 (8.9t0 12.8)
1.6(1.4t02.2)
-12.0(-20.0to -9.0)

82.0 (0to 128.0)
96.5 (70.0 to 130.0)
3.0(3.0t0 10.0)

37 (33.0)

48.0 (28.0t0 70.0)

11.8(9.0to0 13.1)
1.6(1.4t02.2)
-12.0(-16.0 to -8.0)

86.0(27.0t0 132.0)
95.0(68.0to 137.0)
3.5(3.0t0 10.5)

18 (32.1)

50.0 (28.0to 75.0)

10.7 (8.4t012.6)
1.6(1.4t02.1)
-12.5(-24.0to -10.0)

80.0 (0 to 110.0)
96.5(72.0t0121.0)
3.0(3.0t09.0)

19 (33.9)

46.0 (27.0t0 65.0)

.22
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Figure 2. Survival Curves for Propensity Score-Matched Patients (n = 112)
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Primary outcome &% (n=112) REBOA(n=56)  RT(n=56)

Death 96 (85.7) 44 (78.6) 52(92.9) 03 PSM¥fHIE B
- FHp - MR - ISS
Secondary outcome - SEtkEr - TBI

VFD >0 14 (12.7) 10(18.5) 4(7.1) .07 * Erﬁ"jjgﬂ\,ﬁ%
- BIEEERIME

ICU-free days >0 14 (12.6) 10(18.2) 2L 08 . EF R ?ET"JJJ_

- BAEPUARIES

Discharge GOS =5 6 (5.6) 4(7.5) 2(3.6) .38 s
Discharge GCS = 15 (survivors only) 3(21.4) 2(20.0) 1(25.0) .84 * ﬁ IZJ_E BY C P R
- W BRI
- GCS - CPAOA
Death location * %ﬁj] E 7,-6: t
NA 16 (14.3) 12 (21.4) 4(7.1)
Emergency department 42 (43.8) 21(47.7) 21 (40.4)
ICU 24 (25.0) 15 (34.1) 9(17.3) 0
Operating room 29(30.2) 8(18.2) 21 (40.4)
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Table 3. Multivariate Analysis for Outcome Death for the Overall Study Sample and for Prespecified Subgroups®

AERTF
- TBI - GCS - CPAOA - 5®BeAICPR
 EEWEAMG - BEBREE AL

i Adjusted relative risk

Outcome RT REBOA zone 1 (95% CI) P value
Overall sample 685 306 1.25(1.15-1.36) <.001
Required CPR on arrival

Yes 355 94 1.05(0.80-1.37) 72

No 329 212 1.43(1.22-1.68) <.001
Traumatic brain injury

Yes 93 118 1.04(0.98-1.10) 19

No 592 188 1.35(1.11-1.64) .003
Chest injury

Severe 403 174 1.30(1.16-1.45) <.001

Penetrating 289 19 1.49(1.16-1.91) .002

Isolated severe 234 38 1.34(1.01-1.77) .04

No severe 282 132 1.14(0.86-1.52) .37
Pelvic injury

Severe 5 9 NA

No severe 676 301 1.24(1.11-1.38) <.001
Mechanism

Blunt 184 240 1.22(1.11-1.34) <.001

Penetrating 501 64 1.36(1.25-1.47) <.001
AO initial SBP, mm Hg

>60 38 116 1.44(0.92-2.27) 11

=60 570 167 1.18(1.07-1.31) .001
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Table 3. Multivariate Analysis for Outcome Death for the Overall Study Sample and for Prespecified Subgroups®

e Adjusted relative risk % zjfﬁ % ;\EIJ j( ?
Outcome RT REBOA zone 1 (95% Cl) P value /N
Overall sample 685 306 1.25(1.15-1.36) <.001
Required CPR on arrival
Yes 355 94 1.05(0.80-1.37) .72
No 329 212 1.43(1.22-1.68) <.001 REBOATB y GCSXl y CPAXZ
Traumatic brain injury X1 APBzhF - Erp
Yes 93 118 1.04 (0.98-1.10) 19 2 CPAOA - il DCPR
No 592 188 1.35(1.11-1.64) .003
Chest injury
Severe 403 174 1.30(1.16-1.45) <.001
Penetrating 289 19 1.49(1.16-1.91) .002
Isolated severe 234 38 1.34(1.01-1.77) .04 RT:-- % B;—“BEU C P Rﬁ/@ ﬁ_— D 077,\
No severe 282 132 1.14(0.86-1.52) .37
Pelvic injury
Severe 5 9 NA
No severe 676 301 1.24(1.11-1.38) <.001
Mechanism
Blunt 184 240 1.22(1.11-1.34) <.001
Penetrating 501 64 1.36(1.25-1.47) <.001
AO initial SBP, mm Hg
>60 38 116 1.44(0.92-2.27) 11

=60 570 167 1.18(1.07-1.31) .001




Discussion & Limitation
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