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Only small case series were published 
from Japan until 2015…. 



 *Saito N, et al. J Trauma Acute Care Surg 2015;78:897-904. 

? 



 *Saito N, et al. J Trauma Acute Care Surg 2015;78:897-904. 



 *Inoue J, et al. J Trauma Acute Care Surg 2016;80:559-67. 



 *Inoue J, et al. J Trauma Acute Care Surg 2016;80:559-67. 



Joseph B et al. JAMA surg 2019 

Propensity score matching 



Joseph B et al. JAMA surg 2019 

AKI 

Amputation 

High 24-h mortality 



Lower limb amputation ? 



 11 Fr  10 Fr  7 Fr  12 Fr  7 Fr 



 11 Fr  10 Fr  7 Fr  12 Fr  7 Fr 

Small profile REBOA 



Fewer complications in Small sheath 

Matsumura Y et al. Emerg Med J 2018 



Higher mortality? 



How should we use REBOA ? 



REBOA Algorithms  









How many REBOA Algorithms  
do we have to learn ? 



Trauma Strategy > REBOA Algorithms  



 
 

1. RT+REBOA 
 

2. Early access, Undelayed & Short occlusion 
 

3. Education & Research  
 
 



Case 



17M, Fall from 11th story 

 

Collapsed 5 mins before arrival 

CPR initiated 



ER 

OR 

Angio 

CT 

ICU 

ROSC after 8 minutes of CPR 

Resuscitative Thoracotomy 

& Aortic cross clamp 



ER 

OR 

Angio 

CT 

ICU FAST exam negative 



ER 

OR 

Angio 

CT 

ICU Pelvic Fx  

(Bilateral Sacral Fx.) 



ER 

OR 

Angio 

CT 

ICU 
4Fr 

9Fr 7Fr 

Bilateral arterial access 

Large venous access 

MTP initiated 



ER 

OR 

Angio 

CT 

ICU 

FAST positive@RUQ 

Laparotomy First 

 



ER 

OR 

Angio 

CT 

ICU 

RTZone 1 REBOA 

Transported with P-REBOA 



ER 

OR 

Angio 

CT 

ICU 

P-REBOA <20min 

 

Liver injury (Grade II) 
-bleeding at round lig. 

-No other organ injury 

 

Retroperitoneal hematoma 

Expanging 

Perihepatic Packing  

& Open abdomen 



Lt. IIA 

Embolization 



Rt. IIA 

“DCIR” 
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CT 

ICU 

Pelvic Angiography: Ev (-)  
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Pelvic Angiography: Ev (-)  
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ER 

OR 

Angio 

CT 

ICU 

Pelvic Angiography: Ev (-)  



ER 

OR 

Angio 

CT 

ICU 



ER 

OR 

Angio 

CT 

ICU 

Re-closure of Chest wall  
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ER 

OR 

Angio 

CT 

ICU 

 RT + Access  REBOA 

 P-REBOA  Deflation <20min  

 Damage Conctrol IR 

 Reassessment: Chest 

 Reclosure 



RT REBOA 

Speedy & Definite 
Less invasive & 

Adjustable 

Invasive 

New chest wound 

Less speedy 

CFA puncture 

Tortuous Aorta 

Chest wall bleeding 

Spinal artery injury 

Hypothermia 

Pyothorax 

Leg ischemia 

Visceral artery injury 

Balloon migration 



RT REBOA 

Speedy & Definite 
Less invasive & 

Adjustable 

Invasive 

New chest would 

Less speedy 

CFA puncture 

Tortuous Aorta 

Chest wall bleeding 

Spinal artery injury 

Hypothermia 

Pyothorax 

Leg ischemia 

Visceral artery injury 

Balloon migration 



Hemodynamic Instability  Start CFA Access  

Impending CA 

CFA Access placed 

Consider REBOA Resuscitative Thoracotomy 

Uncertainty in Tortuous aorta 

Advanced age 

N 

Y 

Y N 



 Abe T et al. Crit Care 2016;20:400 

Aso S et al. J Trauma Acute Care Surg 2017;82:910 

Diagnosis Procedure  

Combination Database 

 REBOA > RT 

 N.S. 



Brenner M et al. J Am Coll Surg 2018;226:730 

 REBOA > RT 

No CPR 

SBP <90mmHg 



RT vs. REBOA ? 



RT+REBOA ! 

 *Matsumura Y, et al. Eur J Emerg Med 2018;25:348-354. 



*Seamon MJ et al. J Trauma Acute Care Surg. 2015;79:159-73. 

RT is not strongly recommended in 
pulseless blunt trauma 



Aug 2011-Dec 2015, 18 Hospitals 



Aug 2011-Dec 2015, 18 Hospitals 



RT+REBOA population 



RT+REBOA may give a chance 

even in pulseless blunt trauma 

Conversion prevents hypothermia 

Closing chest prevents chest wall bleeding 

 *Matsumura Y, et al. Eur J Emerg Med 2018;25:348-354. 
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ER 

OR 

Angio 

CT 

ICU 

 RT + Access  REBOA 

 P-REBOA  Deflation <20min  

 Damage Control IR 

 Reassessment: Chest 

 Reclosure 



4Fr 
9Fr 7Fr 

Bilateral arterial access 

Large venous access 

MTP initiated 



“TOP STENT” 





Arterial access 
      Advantage       Disadvantage 

Upsize to REBOA 
Vascular injury 

Early IR  

A-line 
Hematoma 

Blood sampling 



Delayed access can lead a catastrophe 

   …Less palpable 

   …Cardiac arrest 

   …Hematoma 



 *Matsumura Y, et al. J Trauma Acute Care Surg 2018;85:507-511. 



 From Aug 2011-Dec 2016, 23 Hospitals 





 *Matsumura Y, et al. J Trauma Acute Care Surg 2018;85:507-511. 



 *Matsumura Y, et al. J Trauma Acute Care Surg 2018;85:507-511. 



0.98910 = 90% 

 *Matsumura Y, et al. J Trauma Acute Care Surg 2018;85:507-511. 



AUC 0.654 

Sensitivity 79.5% 

Specificity 47.1% 

 

Cutoff  

21.5min 

 *Matsumura Y, et al. J Trauma Acute Care Surg 2018;85:507-511. 



 P = 0.014, Log-rank test 



Benefit of Early Access 

in REBOA patients 
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ER 

OR 

Angio 

CT 

ICU 

 RT + Access  REBOA 

 P-REBOA  Deflation <20min  

 DCIR 

 Reassessment: Chest&Liver 

 Reclosure & VPC 



REBOA patient:  

Who survived ? Who benefit ? 

 *Matsumura Y, et al. Eur J Emerg Med 2018;25:348-354. 





 *Matsumura Y, et al. Eur J Emerg Med 2018;25:348-354. 



Undelayed (SBP 70mmHg) 

Shorter (30 min) occlusion 



Trauma system 



Patient Advanced 
Middle-

advanced 
Young 

Mechanism 
Blunt >>> 

Penetrating 

Blunt >> 

Penetrating 

Blunt > 

Penetrating 

Trauma team 
Multi- 

disciplinary 

Multi- 

disciplinary 

Surgeon-

centered 

Resuscitation EM EM Surgeon, EM 



Acute Care Surgeon should perform ? 

 *Brenner M, et al. Trauma Surgery & Acute Care Open2018;3:e000154. 



EM performs REBOA 

familiar with access 

 *Matsumura Y, et al. Emerg Med J 2017;34:793 



EM performs REBOA 

familiar with access 

 *Matsumura Y, et al. Emerg Med J 2017;34:793 

First Responder  

should perform REBOA 



EM performs REBOA 

familiar with access 

 *Matsumura Y, et al. Emerg Med J 2017;34:793 



 *Nguyen CT, et al. Cardiovasc Diagn Ther 2011;1:11-36. 

See Bifurcation with US 



 *Ogura T, et al. J Emerg Med 2017;52:715-22 

GW 

See Guidewire in Aorta 
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Mechanism 
Blunt >>> 

Penetrating 

Blunt >> 

Penetrating 

Blunt > 

Penetrating 

Trauma team 
Multi- 

disciplinary 
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disciplinary 

Surgeon-

centered 

Resuscitation EM EM Surgeon, EM 



Geriatric 

Blunt 

 

Coagulopathy 

Tortuous aorta 
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Endovascular workshop 



2011 - 2013 - 2014 - 2016 - 2018 - 

EM, IR, 

Surgeon  
Surgeon Surgeon 

EM, 

Paramed 
Surgeon 





REBOA & catheter technique 

Virtual fluoroscopy 

3D vessel model  

Over-the-wire technique 



“Hybrid”simulation 

REBOA 

Selective balloon catheter 

NBCA embolization 

 

Combined with surgery 
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Joseph B et al. JAMA surg 2019 

AKI 

Amputation 

High 24-h mortality 



Matsumura Y, Shiraishi A. JAMA surg 2019, accepted, April 16, 

2019   



Joseph B et al. JAMA surg 2019 

SBP 109 mmHg 

GCS 14 



Joseph B et al. JAMA surg 2019 

SBP 114 mmHg 

GCS 15 vs. 3 

Head AIS 0 vs.2 



Joseph B et al. JAMA surg 2019 

1 unit of Transfusion 

< 24h 



First, the patients were too stable to require REBOA, 

……. This suggests unnecessary REBOA placement in a 

stable population, leading to unnecessary amputation 

and AKI.  

Matsumura Y, Shiraishi A. JAMA surg 2019, accepted, April 16, 

2019   



Physiological derangement in REBOA cases might 

increase the apparent mortality rate, while the 

resuscitation time bias might decrease the apparent 

mortality in the REBOA group 

Matsumura Y, Shiraishi A. JAMA surg 2019, accepted, April 16, 

2019   



Ideally, time-dependent propensity-score-matching 

analysis should be performed, with use of sensitivity 

analysis, e.g., instrumental variable analysis, to adjust 

for unmeasured confounders. 

Matsumura Y, Shiraishi A. JAMA surg 2019, accepted, April 16, 

2019   



Prospective observational study on the 
effectiveness and safety of resuscitative 
endovascular balloon occlusion of the aorta in 
traumatic shock due to torso hemorrhage 

PI: Yosuke Matsumura 



Conclusion 



 
 

1. RT+REBOA 
Chance in Blunt Cardiac Arrest 
 

2. Early access, Undelayed & Short occlusion 
Access<20min, SBP70mmHg, <30min 
 

3. Education & Research  
Endo. workshop & International Multicenter study 
 
 



yousuke.jpn4035@gmail.com 

Let’s Proceed  

Education & Research together ! 

イーギニ イチン テシェキュレデルム 
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İlginiz için teşekkür ederim ! 

イーギニ イチン テシェキュレデルム 


