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The AAJT-S is an attractive solution 

for haemorrhage control
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Haemorrhage

Haemorrhage is the leading cause of potentially 
survivable trauma death1-7

Extremity haemorrhage – tourniquets reduced 
mortality by 85% in the military setting2

Bleeding everywhere else…. (chest, abdomen, 
pelvis)

1. National Audit Office.  Major Trauma Care in England.  February 2010. 2.Eastridge BJ, Mabry RL, Seguin P, et al. Death on the battlefield (2001-2011): 
implications for the future of combat casualty care. J Trauma Acute Care Surg 2012;73:S431–7. 3. Singleton JAG, Gibb IE, Hunt NCA, et al. Identifying future 
“unexpected” survivors: a retrospective cohort study of fatal injury patterns in victims of improvised explosive devices. BMJ Open 2013;3(8):e003130–0. 4. 
Chiara O, Scott JD, Cimbanassi S, et al. Trauma deaths in an Italian urban area: an audit of pre-hospital and in-hospital trauma care. Injury 2002;33(7):553–
62. 5. Tien HC, Spencer F, Tremblay LN, et al. Preventable deaths from hemorrhage at a level I Canadian trauma center. J Trauma 2007;62(1):142–6. 6. 
Teixeira PGR, Inaba K, Hadjizacharia P, et al. Preventable or potentially preventable mortality at a mature trauma center. J Trauma 2007;63(6):1338–46. 



UK/US deaths OIF/OEF – 74841

81-90% of potentially survivable deaths 

were due to haemorrhage2-4

58-67% of these deaths were due to non-

compressible torso haemorrhage (NCTH)2-4

1.www.icasualties.org, accessed 26th July 2015.  2. Kelly JF, et al. Injury severity and causes of death from Operation Iraqi 
Freedom and Operation Enduring Freedom: 2003-2004 versus 2006. J Trauma 2008.  3. Eastridge BJ, et al. Death of the Battlefield 
(2001-2011): Implications for the future of combat casualty care. J Trauma 2012.  4. Holcomb JB, et al. Causes of death in US 
Special Operations Forces in the Global War on Terrorism. Ann Surg 2007.

Military Trauma



NCTH:
Vascular disruption to axial torso 
vessels, solid organs, pulmonary 
parenchyma, and / or the bony 

pelvis, when accompanied by 
shock8

32-85% mortality9,10

90% die pre-hospital11

40% in TCA on ED arrival9

8. Morrison JJ, et al. Non-compressible torso hemorrhage: a review with contemporary definitions and management strategies. 
Surg Clin North Am. 2012.  9. Barnard EBG, et al. Resuscitative endovascular balloon occlusion of the aorta (REBOA): a population 
based gap analysis of trauma patients in England & Wales. Emerg Med J 2015;32(1):926-32.  10.  Kisat M, et al. Epidemiology and 
outcomes of non-compressible torso hemorrhage. J Surg Res 2013;184(1):414-21. 11.  Morrison JJ, et al. Injury pattern and 
mortality of noncompressible torso hemorrhage in UK combat casualties. J Trauma 2013.





Morrison JJ, et al. Injury pattern and mortality of noncompressible torso hemorrhage in UK combat casualties. J Trauma 2013.



None are a panacea



Webster S, Barnard EBG, Smith JE, Marsden MER, Wright C. Killed in action (KIA): an analysis of military personnel who died o f their injuries before reaching 
a definitive medical treatment facility in Afghanistan (2004-2014). BMJ Mil Health. 2021 Apr;167(2):84-88. doi: 10.1136/bmjmilitary-2020-001490. Epub 
2020 Jun 2. PMID: 32487673.



Webster S, Barnard EBG, Smith JE, Marsden MER, Wright C. Killed in action (KIA): an analysis of military personnel who died o f their injuries before reaching 
a definitive medical treatment facility in Afghanistan (2004-2014). BMJ Mil Health. 2021 Apr;167(2):84-88. doi: 10.1136/bmjmilitary-2020-001490. Epub 
2020 Jun 2. PMID: 32487673.



Webster S, Barnard EBG, Smith JE, Marsden MER, Wright C. Killed in action (KIA): an analysis of military personnel who died o f their injuries before reaching 
a definitive medical treatment facility in Afghanistan (2004-2014). BMJ Mil Health. 2021 Apr;167(2):84-88. doi: 10.1136/bmjmilitary-2020-001490. Epub 
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THE TYRANNY 
OF TIME

Simple, far-forward intervention



PELVIC BINDERS IN TRAUMA



Perkins ZB, Greenhalgh R, Ter Avest E, et al. Prehospital Resuscitative Thoracotomy for Traumatic Cardiac Arrest. JAMA Surg. 2025 Feb 

26;160(4):432–40. doi: 10.1001/jamasurg.2024.7245





This tourniquet was used during surgery to compress the abdominal 

aorta. It was invented by Joseph Lister (1827-1912), the pioneer of 

antisepsis, while he was working at the Royal Infirmary Glasgow. 

Lister abandoned the tourniquet after a number of modifications 
because it damaged other internal organs, such as the bowel, 

when in use.
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7 animal studies

Haem / liver injury / pelvic injury

Flow occlusion

Increased MAP & SVR

Better survival cf no Rx

Comparisons with fluid, REBOA, 
pelvic packing

Ischaemia-reperfusion

Compression complications

- associated with duration

IVC thrombus

Ventilatory failure

160 swine

Consensus that 60-minute application is safe



5 human studies

Healthy human volunteer 

100% male

Quick, easy to apply

Minimal training burden

Flow cessation / return

Cf SJT, CRoC, JETT

Pain+++ (prevented flow 

occlusion)

Bladder failure

Brief applications

Healthy

Permissive setting

75 humans / 251 applications

Data are limited



How do I know 

my patient 

needs REBOA?



How do I know 

my patient 

needs REBOA?

AAJT



Earlier intervention 
-> better outcomes

AAJT is not risk-free

Some patients will 
survive without AAJT

Later intervention 
-> worse outcomes

Better benefit:risk

Will AAJT be effective if I 
wait?



TCA
n=29

141 seconds

17/29 = 59%

n=50

300 seconds

5/50 = 10%

***

***

Brenner M, et al. Use of Resuscitative Endovascular Balloon Occlusion of the Aorta 
for Proximal Aortic Control in Patients With Severe Hemorrhage and Arrest. JAMA 
Surg 2017. doi:10.1001/jamasurg.2017.3549



Retrospective case series of TCA patients

2015-2019 Sydney HEMS

44 TCA, AAJT 22; 60-90 seconds to apply

18 patients included, 94% blunt, 89% male

4 ROSC; 3 ROSC to ED; 0% survival to d/c

AAJT feasible & assoc with better vital signs

Earlier application may have been better



6 TCA pts: Bakhmut (2022), Slovyansk (2023)

Prehospital (medics) / FSSS (surgeons)

Prolonged evac, limited resource, TCA



R1: GSW shoulder, back/pelvis, hip 

→ TCA. Do you place an AAJT?

Option 1 Option 3Option 2

NoYesNot sure



6 TCA pts: Bakhmut (2022), Slovyansk (2023)

Prehospital (medics) / FSSS (surgeons)

Prolonged evac, limited resource, TCA

Combination of GSW, frag, mine

3 prehospital / 3 at the FSSS

All patients had a ROSC

5 survived to R3 / 4 to discharge 







The AAJT-S is an attractive solution 

for haemorrhage control
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