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Multicenter retrospective study of noncompressible torso
hemorrhage: Anatomic locations of bleeding and comparison
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Abbreviated Injury Score(AIS)
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Abbreviated Injury Score(AIS)
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Abbreviated Injury Score(AIS)
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Injury Severity Score(1ISS)
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Injury Severity Score(1ISS)
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Injury Severity Score(1ISS)
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Exclusion criteria
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Statistical Analysis

o T—ARIFFHAIZLC TS EFEEESHIZPFRIET, HLLL
[ZZ|& TrLT-

« ATIVAILT—RIE X 2BEEMNNDDIELG S [LFisher
DIEERTEZ ALV

o JUINTARNYY D T—RIEODTZRANIL =0+ ) RIETEEH
o f-

 ENDODEMEDIERILEER 7YV ETILIZESEIF
DT TITo1=

« I IL—THEFTITHMmMPEIZE D TIToT

« @ TDEEMHTILStatal4.1(StataCorp)Z ALNTITHT-




Results

Demographics

TABLE 1. Demographics and Admission Parameters

Variables Missing ENDO (n = 166, 31%) OPEN (n = 309, 57%) RT (n =68, 12%) r
Age,y 0 (0%) 38 (24-52) 31 (23-42) 31 (23-44) <0.01
Male 0 (0%) 126 (76%) 255 (83%) 56 (82%) 0.20
Blunt 0 (0%) 157 (95%) 104 (34%) 22 (32%) <0.001
AIS head 23 0 (0%) 52 (31%) 38 (12%) 15 (22%) <0.001
AIS chest 23 0 (0%) 116 (70%) 142 (46%) 40 (59%) <0.001
AIS abdomen 23 0 (0%) 127 (77%) 249 (81%) 52 (76%) 0.51
AIS extremity =3 0 (0%) Q58 (5704 68 (22%) 29 (29%) S LRATAL
ISS 0 (0%) 34 (25-41) 21 (16-30) 27 (24-43) <0.001
ED SBP, mm Hg 44 (8%) 107 (85-129) 102 (82—125) 91 (74-127) 0.23
ED hypotension* 44 (8%) 48 (30%) 90 (32%) 23 (43%) 0.20
ED GCS 19 (3%) 14 (3-15) 15 (8-15) 8 (3-14) <0.001
ED base excess, mEq/L 28 (5%) =7 (=11 to —4) =7 (=13 to —4) =16 (21 to —12) <0.001
ED shock** 28 (5%) 116 (73%) 213 (71%) 54 (95%) 0.001
ED hemoglobin, g/dL 27 (5%) 11.9 (10.5-13.3) 12.0 (10.4-13.3) 10.9 (9.2-12.6) <0.01
ED platelet count (x 10°/L) 43 (8%) 227 (172-2R89) 216 (155-273) 199 (132-264) 0.06
Time to intervention, min 95 (18%) 298 (200-683) 92 (61-163) 51(33-89) <0.001

ED, emergency department; GCS, Glasgow Coma Scale.

*SBP, <90 mm Hg.

**Base excess, < —4 mEq/L.
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TABLE 2. Outcomes

Variahle Missing ENDO {n = 166, 31%:) OPEN (n= 309, 57%) BT (n= 68, 12%) P
24 h RBC (units) J(=1%) 4(1-11) (31T 14 (7=22) <0001
24 h Plasma (units) 3(=1%) 3 0-100 4 {0=12) 3(0=12) 038
24 h Pl (units) J(=1%) 0 0-12) 0 (0—6) 1 (06} .83
24 h Plasma- RBC ratio J(=1%) 0.86 (0.25-1.15) 067 (020-1.00) 029 (0-0.69) =001
24 h PE-RBC ratio 3(=1%) 0500 {01} 0,14 (0-0.75) 0.08 (0-0.38) 0.20
Rebleading 3 (=1%) %) 9 (3%) 4 (68%) 016
ICU-free days 0 (0% 18 (4-25) X{0=-2T) 0 (00 =001
Death 0 {0%4) 25 {15%) 63 (20%%) 54 (T9%) <0001
Canses of death® 0 (0%%)
Exsanguination 10 (4 00%40) 42 (6T%) 4% (RO%G) <0001
THI [ 90(36%) | 6 10%) 1(2%) =0,001
Respiratory 2 (B%) 1 {2%) 2 {4%) 0.34
Sepsis/ MOF [ E6) | 11 (19%) 3 (6%) 0.01
MU'stroke 2 (8%) 3 (5% 1 (2%) 0.42
Pulmonary embolism 1 (3%) 0 (0%%) 0 (005) 018
Time to death, h 0 (004) 66 (T-1835) 4 (2-25) 2 {1-&) <0001

Mot mutnaly exclusive.
HBC, red blood cells; Plt, platelets; MOF, multiple organ fathre;, ML mvocardial infrcion,
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TABLE 3. Anatomic Location of Vascular Injury

ENDOY (n = 166, 31%)

OPEN (n = 309, 57%)

RT (n = 68 12%)

Chest 50 (30.1%)
Pulmonary artery
Ascending aorta 1 (06%s)
Aoittic arch 1 (0.6%)

Innominate artery
Right subclavian artery 2 (1.2%)
Intrathoracic right common carotid artery
Intrathoracic leff common carotid artery
Left subclavian arnery 2 {1.2%)
Intercostalinternal thomcic artenes
Descending thoracic aorta 44 26.5%)
Pulmonary vein
Superior vena cava
Innominate vein
Subclavian vein
Abdomen 37 (22.3%)
Abdominal aorta
Wisceral abdominal aorta
Celiac artery

Common hepatic artery T 4.2%)
L hepatic artery 2 {1.2%)
R hepatic artery 42.4%)

Splenic artery t (3.6%)

Left pastric artery 1 (.6%%)

Ciastroepiploic artery
Superior mesenteric artery
lleocolic artery
Inferior mesenteric anery
(ther abdominal visceml artery

6y (21 4%%)
5(1.6%)
T(2.3%)
1 (0.3%)
2 (0.6%)
T(2.3%)
2 (0.6%)
3({1%)
4(1.3%)

17 (5.5%)
B(2.6%)
2 (0.6%)
1(0.3%)
3(1%%)
401.3%)

154 (49.8%)
6 (1.995)
1 (0.3%)
2 (0.6%)

10(3.2%)

1{0.3%)
1(0.3%)
4(1.3%)

3(1%%)

3(1%%)

20 (6.5%)
1(0.3%)
2 (0.6%)
13 {4.2%)

21 (30.9%)
1(1.5%)
3 (4.4%)
1(1.5%)

1(1.5%)

1(1.5%)
10(14.7%)
1(1.5%)
2 (2.9%)
1(1.5%)
34 (50.0%)
4(5.9%)
1(1.5%)

1(1.5%)

1(1.5%)

1(1.5%)
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Renal artery 14 {8.4%) B (2.6%) 2 (2.9%)
Infrarenal aorta 1 {0.6%%) 4(1.3%%) 1{1.5%)
Suprarenal’subhepatic inferior vena cava 16 (3. 2%) 6 (8.8%)
Retrohepatic inferior vena cava B (2.6%%) 2{2.9%)
Portal wein 1 {0.6%a) 5(1.6%) 2(2.9%)
Splenic vein 9 (2.%%) 1 {1.5%)
Supenor mesenteric vein 11 {3.6%) 1 (1.5%)
Renal vwein 5 (1.6%%) 1 (1.5%)
Gonadal vein 1 {0.6%) 4(1.3%)
Infrarenal inferior vena cava 14 (4.5%) 6 (B.B%)
Inferior vena cava, unspecified 3(1%) 2(2.9%)
Pelvis 76 (45.8%) 81 (262%) 10(14.7%)
Common iliac arery 1 {0.6%) T{2.3%) 3(4.4%)
External iliac artery 4 (2.4%) 12 (3.%%) 2(2.9%)
Internal iliac atery 51 (30.7%) 17 {3.5%) 5(7.4%)
Internal iliac artery branches 10 %) 13 (4.2%)
Common iliac vein 18 {3.8%)
External iliac vein 11 {3.6%)
Internal iliac vein 3 (1.8%) 3 (%)
Unknown 3 (1.8%) B (2.6%) 3 (4.4%)
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Results
ENDO vs OPEN in Chest vs Abdomen vs Pelvis
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Mortality Relative Risk

Figure 1. RR of mortality in ENDO versus OPEN groups for all
included patients and each anatomic region of bleeding.
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Discussion
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Discussion
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Limitation(2)
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Conclusion
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REBOA

resuscitative endovascular balloon occlusion of the aorta
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REBOA FERBE
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35.6 <0.0001
FET= (%) 76 16 <0.0001
A 7RI R (%) 26.2 51.3 <0.0001

Survival of severe blunt trauma patients treated with resuscitative endovascular balloon

occlusion of the aorta compared with propensity score—adjusted untreated patients.
Norii T.et al:J Trauma Acute Care Surg. 2015 Apr;78(4):721-8
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