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WHO reported that road traffic 

injuries accounted for 59% of 

deaths in adults age 15 years to 44 

years 
Despite the importance of 

interventions, studies and 

guidelines instruct that „„initiation 

of transport of critically injured 

trauma patient should never be 

delayed 

Resource and expertise needed to rapıdly 

diagnose and initiate prehospital lifesaving 

interventioans LSI 

Vital signs and 

phisical 

examination can 

not asses 

accurately tru 

injury severity of 

trauma patients 
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More than half of all traumatic deaths 

happen in prehospital settings 



T-CPR 



Needle thoracostomy  

 In patients with traumatic cardiac arrest (tCA), a tension pneumothorax (TP 

)must be ruled out as the cause of circulatory arrest. 

 

  If a TP is suspected, immediate treatment is mandatory.  
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 Thoracic injuries may be a contributing factor in up to 60% of deaths in the 

setting of multisystem trauma. 

 The majority of life threatening injuries to the thorax cannot be treated in 

the prehospital setting; however, tension pneumothorax, which can lead to 

death within minutes, can be temporized by the use of needle 

thoracostomy (NT).  

 NT is also one of the few interventions that has been shown to make a 

difference in outcomes for prehospital traumatic cardiac arrest 
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 The purpose of this study is to compare outcomes, 

effectiveness, and complications of NT in an 

Emergency Medical Services (EMS) system 

This is a retrospective observational study 
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 A total of 169 patients were included  

 mortality rate was 77% in the blunt trauma group; and 83% in the 

penetrating group 

  There was a significant difference in survival between patients who were 

initially presented as a stat trauma versus as a trauma arrest (52% versus 

99%, p > 0.001).  

 The multivariate model with regard to survival supported that reported 

clinical change after NT (p = 0.001) and status (p=0.0001) are important 

indicators of survival. 

 No complications were reported 
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 Conclusions: NT can safely be performed by paramedics in an EMS system 

that includes urban, rural, and wilderness settings.  

 

 it appears most beneficial for patients who are unstable but still have vital 

signs.  
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 Needle decompression is the simplest method for relieving intrathoracic 

pressure.  

 The American College of Surgeons Committee on Trauma‟s Advanced 

Trauma Life Support recommends placing a large-gauge, 5cm long 

catheter in the second intercostal space at the midclavicular line.Recent 

studies advocate the use of needle decompression in the fifth intercostal 

space anterior to the midaxillary line because the chest wall is thinner in this 

area  

 Patients treated with needle decompression should be handled very 

carefully during transport because catheter kinking or occlusion may cause 

the TP to recur 

American College of Surgeons. ATLS Student Course Manual, 9th ed. Chicago, IL: American College of Surgeons; 2012.  

 

Inaba K, Ives C, McClure K, Branco BC, Eckstein M, Shatz D, et al . Radiologic evaluation of alternative sites for needle decompression 

of tension pneumothorax. Arch Surg 2012; 147:813–818.  
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HEAMORHAGE CONTROL and ACCES 

 



 Hemorrhage is an etiologic factor of mortality in 30–40% of trauma patients, 

and many of these deaths happen before the patient reaches the hospital.  

 

 Advanced trauma life support recommends the prehospital assessment of 

a patient‟s circulation status and resuscitation with intravenous fluids.  
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Which fluid? 

What amount? 

When? 



TOURniQUeTS 

Limb 

hemorhage  

HeMOSTATiC 

AGenTS 

FLUİD- 

BLOOD 

REPLACEMENT 

 

TXA  

Blood pruducts 

 Aortic occlusion- 

junctional and 

truncal tourniquets 

truncal and 

junctional 

haemorrhage 

HEAMORHAGE 

CONTROL 

 Prehospital control of bleeding from the torso and 

junctional area‟s remains challenging but offers a great 

potential to improve survival rates 



 Intravenous (IV) access has an essential role in the care 

provided for trauma patients, allowing for transfusion of blood 

products,fluids,and drugs.  

Success rates for IV access were 86%,68%, 

63%,50%,20%for the first, second, third, fourth, and 

fifth  attempts, respectively 

The first and second attempts accounted 

for 96% of the successful procedures. 

 

 

Decisions should be made regarding the 

necessity of IV Access while considering 

cost-benefit of the procedure in terms of 

delayed evacuation times. 
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İs it really 

necessary 



Hypertonic saline 

 Hypertonic saline, whose composition of solutes is higher than that of the 

human body, has been hypothesized to exert a dual physiological role of 

increasing circulatory volume with minimal volumes of fluid, and muting the 

pro-inflammatory response of the body to injury and illness 

Rossaint R, Bouillon B, Cerny V, Coats TJ, Duranteau J, Fernandez-Mondejar E, et al. The European guideline on management of major bleeding and 

coagulopathy following trauma: fourth edition. Crit Care. 2016;20:100.  

 

Kobayashi L, Costantini TW, Coimbra R. Hypovolemic shock resuscitation. Surg Clin North Am. 2012;92(6):1403–23.  

 

Bunn FR IG, Tasker R, Trivedi D. Hypertonic versus near isotonic crystalloid for fluid resuscitation in critically ill patients. Cochrane Database Syst Rev. 2009;4  
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Methods: Searches were conducted in 

Medline, Embase, CINAHL, and CENTRAL from 

the date of database inception to November, 

2016. The comparison was isotonic fluid 

Secondary outcomes were reported for fluid 

requirements, multi-organ failure, adverse 

events, length of hospital stay, long term 

survival and disability.  

 All studies administered a fixed 250 ml dose of 7.5% 

hypertonic saline 

 

 Two studies used normal saline, two Ringer‟s Lactate, and 

one Ringer‟s Acetate as control 

  

Five studies were included in the meta-analysis (n=1162 

injured patients) with minimal statistical heterogeneity (I2 

= 0%) 

 

 There was no significant difference in important clinical 

outcomes for hypotensive injured patients administered 

hypertonic saline compared to isotonic fluid in the 

prehospital setting 
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 In spite of promising animal and pre-clinical data, a systematic review and 

meta-analysis published in 2009 by the Cochrane Collaboration that 

included prehospital and hospital based studies of patients presenting with 

hypovolemia did not reach any definitive clinical conclusions on the 

impact of hypertonic saline  

 These findings also align with another meta-analysis conducted in 2014 

Bunn FR IG, Tasker R, Trivedi D. Hypertonic versus near isotonic crystalloid for fluid resuscitation in critically ill patients. Cochrane Database Syst 

Rev. 2009;4  

Wang JW, Li JP, Song YL, Tan K, Wang Y, Li T, et al. Hypertonic saline in the traumatic hypovolemic shock: meta-analysis. J Surg Res. 

2014;191(2):448–54.  
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 The use of hypertonic saline may be particularly useful for teams operating 

in austere and remote conditions (e.g., tactical or wilderness EMS, etc.) 

where there are limitations to equipment availability and the time to 

definitive care is long. 



TOURniQUeTS 

  The best evidence for tourniquet use in the 

prehospital environment comes from the experience 

of military hospitals. 

  A prospective study analyzing 428 tourniquets 

placed on 309 injured limbs showed that early 

tourniquet use before the onset of shock was 

associated with a 90% survival rate versus 10% survival 

if the application was delayed until the casualty was 

in shock 

Kragh JF, Littrel ML, Jones JA, Walters TJ, Baer DG, Wade CE, et al. Battle casualty survival with emergency tourniquet use to stop limb bleeding. 
J Emerg Med (2011) 41(6):590–7. doi:10.1016/j.jemermed.2009.07.022  
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HEMOSTATİC AGENTS 

 The use of topical hemostatic agents in combination as an adjunct to 

surgical bleeding control has been identified as a grade 1B 

recommendation in European guidelines  

 

Rossaint R, Bouillon B, Cerny V, Coats TJ, Duranteau J, Fernández-Mondéjar E,  
 et al. The European guideline on management of major bleeding and coagulopathy 
following trauma: fourth edition. Crit Care (2016) 20(1):100. doi:10.1186/ s13054-016-
1265-x  
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Which one is best? 



 Currently approved topical hemostatic agents can be categorized 
under four functional categories: 

 

  

 

 

Mechanism note brand 

biologically active 

agents, 

 

 indicated for minor bleeding 

and oozing 

 fibrin sealants do not depend on patients‟ 

intrinsic clotting mechanism 

mechanical barrier 

agents 

 block blood flow and create 

thrombogenic surfaces 

 flowable sealants 

(thrombin plus a 

mechanical barrier) 

 

paste-like mixture and combine 

thrombin with a mechanical 

hemostatic agent. 

Rossaint R, Bouillon B, Cerny V, Coats TJ, Duranteau J, Fernández-Mondéjar E,  

 et al. The European guideline on management of major bleeding and coagulopathy following trauma: fourth edition. Crit Care (2016) 

20(1):100. doi:10.1186/ s13054-016-1265-x  
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  The HemCon bandage consists of freeze-dried chitosan, which appears to 

strongly adhere to wet tissues and seal injured vessels.  

 

 QuikClot functions as a mineralbased hemostatic agent. The zeolite 

minerals cause rapid water absorption which may concentrate clotting 

proteins and cells into the wound. The newer generation mineral-based 

hemostatic agents QuikClot Combat Gauze (Z-Medica Corp., Wallingford, 

CT, USA) and Celox (MedTrade Products Ltd., Crewe, UK) have shown 

improved hemostatic efficacy over previous topical hemostatic dressings  

Kheirabadi B. Evaluation of topical hemostatic agents for combat wound treatment. US 
Army Med Dep J (2011):25–37.  
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AORTİC OCCLUSİON  
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Abdominal aortic 

tourniquet(AAT) 



 Abdominal aortic tourniquet(AAT) 

occluded common femoral 

artery flow in 15 of 16 healty 

volunteers without harmfull 

sequelae and arrested popliteal 

artery flow (at 114 mm/Hg) in 13 

of 13 healty volunteers 
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BLOOD  PRODUCTS 
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blood loss from the body is 

similar to pool-filling (rate of 

work)  problems 

But in prehospital settings 

this İS more 

problematic!(you can‟t fill 

the tank) 



 A “1:1” transfusion ratio of fresh frozen plasma (FFP) and red blood cells 

(RBCs) has been shown to reduce mortality in military literature 

 

 But propably whole blood strategy have more benefits. A randomized 

control trial demonstrated that  cool  whole blood in children requiring 

cardiac surgery  reduced bleeding  and had improved platelet function 

compared with blood components in a 1:1:1 unit ratio  
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Manno CS et al. Comparison of the hemostatic effects of fresh whole blood stored stored whole blood and components 

after open heart surgery in chldren.Blood 1991;77:930-936 

Curry N, Davis PW. What‟s new in resuscitation strategies for the patient with multiple trauma? Injury (2012) 43(7):1021–8. 

doi:10.1016/j.injury.2012.03.014  



 Cold stored Low titer group 0 whole blood (LTOWB) well tolerated and 

efficacioıus alternative to reconstituted whole blood (1:1:1)  

 LTOWB; 

 Lowe risk of bacterial contamination 

 Lower risk of hemolysis 

 Can be transfused to a patient of any ABO blood type 

 Can storege duration of up to 21 days (logistic benefit) 
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t 

There is an increasing evidence for the effectiveness of 

plasma infusion but their use less applicable in the 

prehospital setting due to logistic diffuculties 

 

Freeze dried plasma(FDP)  has various comparative 

advantages over crystalloids and other coloids; 

 

•  CAN restore intravasculer volüme 

•  Provides replacement of consumed clotting factors 

•  can storege 15 monts in room temparature 

•  it can be reconstituted quickly and dissolved in a small 

volüme of solvent(200 ml normal saline) 
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POİNT OF DİAGNOSTİC 
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Study sought to determine the accuracy of trauma ultrasound 

performed byu helicopter emergency medicine (HEMS) providers.  

Trauma ultrasound was performed on adults patient during a 7 month 

period .accuracy was determined  

Sensivity and specificity for hemiperitoneum was %46 (%95 confjidens 

interval 27.1%-94.1%) and 94.1% ( (%95 CI 89.2%-97%) 

For pneumothorax were 18.7%( 95% CI 8.9%-33.9%) and 99.5%(95%CI 

98.2%-99.9%) 



 HEMS provider performed EFAST with modarate accuracy 

 

 Specificity was high , it can determine injuries reuiring interventions 

 

 But sensitivity was not sufficent for ruling out injury 



A miniature wireless vital signs monitor (MWVSM, 

www.athena.gtx.com) has been designed for 

field monitoring of combat casualties. 

 It incorporates an injury acuity algorithm termed 

the Murphy Factor (MF), which is calculated from 

whatever vital signs are available at the moment 

and changes in the last 30 seconds. We tested 

the hypothesis that MF can identify civilian 

trauma patients during prehospital transport who 

will require a lifesaving intervention (LSI) upon 

hospital admission.  

  The MWVSM detects skin temperature, pulse oximetry (SpO2), heart rate 

(HR), pulse wave transit time, and MF.  

 

LSIs included: intubation, tube thoracostomy, central line insertion, blood 

product transfusion, and operative intervention.  
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 The most common LSIs were intubation (n= 24, 25%),blood product 

transfusion(n=19,20%),and emergency surgery(n=19,20%).  

 Compared with HR>100 beats/min, SBP < 90 mm Hg, SaO2 < 95% alone or in 

combination, MF > 3 during the entire transport time had the largest area 

under the receiving operating characteristic curves (0.620, p = 0.081). 

  MF greater than 3 had a specificity of 81%, sensitivity of 39%, positive 

predictive value of 68%, and negative predictive value of 57% for the need 

for LSI.  

  A single numeric value has the potential to summarize overall patient status 

and identify prehospital trauma patients who need an LSI 

PROBLEMS 

 

T-CPR  

HEAMORHAGE 

PAİN MAN. 

DİAGNOSE 

ADVANCED 



Point of care coagulapathy tests 

 We can not use aPTT and INR (international normalized raito) in prehospital 

settings for predicting coagulapathy 

 

 Thromboelastography (TEG) or thromboelastometry (ROTEM) are facilitate 

coagulation status 
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ADVANCED PROCEDURES 



  Advanced procedures in the field in retrieval medicine can be time 

consuming and is not without risk of complication.  

 

 Minimizing time in the field can lead to better outcomes for patients who 

are seriously medically ill or traumatically injured.  
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REBOA 

The patients  who had fallen 15 

meters suffered catastrophic 

internal hemorhage associated 

with pelvic fracture  

 

They insert REBOA balloon catheter 

at the scene to control bleeding,  

Emergency angio embolization 

and subsequent surgey was 

performed in hospital  

HE was discharged neurologically 

normal after 52 days.  
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The proximal Zone III landmark was where the left renal veincrossedthe 
aorta, and theinferior borderwas at the aortic bifurcation 

The contrast agent used in this study was Sonovue microbubbles 

approved for use in the European Union since 2001 

The standard REBOA technique consisted of inserting the 
guidewire followed by theCoda balloon catheter To ensure 
inflation in Zone III, the catheter had been measured from 
the point of insertion to just beyond the umbilicus. 

An enhanced REBOA technique consisted of the standard 
technique with the addition of ultrasonography guidance and a 

balloon contrast medium. 
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Results 

Refence: 
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 Use of REBOA has been shown to improve hemodynamics, increase survival 

as compared to historical controls who underwent thoracotomy (21.1% 

versus 7.4%), and preserve neurological outcome in survivors (38).  

DuBose JJ, Scalea TM, Brenner M, Skiada D, Inaba K, Cannon J, et al. The AAST 
prospective Aortic Occlusion for Resuscitation in Trauma and Acute Care Surgery 
(AORTA) registry. J Trauma Acute Care Surg (2016) 81(3):409–19.  
 doi:10.1097/TA.0000000000001079  
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ECMO 
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ECMO was performed in 7 patients 

who had refractory cardiac arrest by 

a prehospital ECMO team 

 

• ECMO flow was established in all 

patients 

 

• ECMO was started 22 min (+-6) 

after the incision and 57 min (+-21) 

after onset of advanced cardiac 

life support 

 

• One patient survival without 

sequelae,three patient developed 

brain death 

 

• Prehospital ECMO performed by 

non surgeons is safe and feasible  
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I wish healthy(non-traumatic) days 

The END  


