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Comparison of available diagnostic and treatment technologies for the battlefield available in 1831 compared to 2010.

Diagnosis

Available Diagnostic

Technology
1831

Available
Diagnostic
Technology
2010

Available
Treatment
Technology
1831

Available
Treatment
Technology
2010

Major
Technologic
Advance?

Penetrating truncal injury

Intravenous access
xtremity arterial hemorrhage

Junctional compressible,
nontourniquetable hemorrhage

Tension pneumothorax

Open chest wound

Hemothorax

Traumatic Brain injury

Hypothermia prevention

Prehospital documentation
Pain control
Remote Triage

Monitors for Shock and
resuscitation

Physical exam

ysical exam

Physical exam

Physical exam,

auscultation

Physical exam

Physical exam,

auscultation

Physical exam

Physical exam,

thermometer

Physical exam

Physical exam

Physical exam

ysical exam

Physical exam

Physical exam,

auscultation

Physical exam

Physical exam,

auscultation

Physical exam

Physical exam,

thermometer

Physical exam

Physical exam

Crystalloid
Sharpened quill
ourniquet

Cloth packing

Decompression with
sharpened quill

Waterproof cloth
Intravenous fluid
None

Wool blanket

Pen and paper
Opium

Voice

Crystalloid or colloid
Intraosseous catheter
ourniquet

Combat Gauze

Decompression with
hollow needle
Plastic sealant

Intravenous fluid, bag
valve mask ventilation

None
Active warming systems

Pen and paper
Morphine

Voice

Blackbourne et al, AMEDD Journal 2011
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Nonsurvivable Potentially SurviVabIe

Hemorrhage Tension
Obstruction Pneumothorax
Physiologic Cause

Eastridge BJ et al, J Tauma Acute Care Surg 2012
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Kanama yonetim

1. Kanamayi durdur |. Hastane oncesi
« Baski uygulanabilir...
« Baski uygulanamaz...
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|. Direk baski
II. Turnike
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TABLE |. Commercially Available Hemostatic Agents

Categories

Types

Pros

Cons

Physical and
Absorbable%'?

Biologically Active'®"
12,16,25

Synthetic sealants'®2

Hemostatic

Dressings'%1113

Bone wax, ostene, gelatin
foams, sponges, and
powders, oxidized cellulose,
microfibrillar collagen,
bovine and porcine collagen

Pooled and recombinant
thrombin, thrombin and
gelatin, fibrin sealants,
platelet gels, albumin and
glutaraldehyde

Cyanoacrylates, polyethylene
glycol hydrogel

Dry fibrin, chitin, chitosan,
alginate, mineral zeolite,
kaolin, and smectite

Tamponades bone surface
bleeding, absorbable, and
controls small vessel low
pressure bleeding

Easily applied, rapid response,
effective against mild to
moderate bleeding, effective
in heparinized patients, and
broad applications

Waterproof barrier,
replacement for sutures, full
strength within minutes,
arterial bleeding

Military and emergency
response usage, can stop
heavy arterial bleeding, long
shelf-life, enhances normal
compression treatment, and
typically inexpensive

May embolize, prevent bone
fusion, reduce structural
stability, possible
interference with healing
process

Immunological response, viral
infection, expensive cost per
application, short shelf lives,
and adverse distal
thrombotic events

Limited topical usages,
dangerous if unreacted, and
difficult to apply to irregular
wounds

High pressure wounds can
expel powders, zeolite
causes exothermic reaction,
success related to responder
training, inconsistent results
from animal studies

Behrens AM, Sikorski MJ, Kofinas P. 2014. Hemostatic strategies for traumatic and surgical bleeding.
J Biomed Mater Res Part A 2014:102A:4182-4194.
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e Chitin’in de-asetil formu.
« Platelet fonksiyonlarini arttirir.

« Bakteriostatik ozelligi var.
 FDA onayi var.




Volkanik bir kaya extresi.
Granuler formu; okside silicon, aluminyum, magnezyum vb. mineraller igerir

Ortamdaki siviyr absorbe ederken pihtilagsma fak. ve trombositlerin pihti
olusumunu saglar. Intrensek koagulasyonu aktive eder.

Yan etki;
Zeolit iceren bez urlnler mevcut.

1. Champion, H.R., Bellamy R.F., Roberts C.P., Leppaniemi, A., A profile of combat injury, The Journal of Trauma, 2003;54(5):13-19.
2. Martin, M., Oh, J., Currier, H., Tai, N., Beekley, A., ve ark., An analysis of in-hospital deaths at a modern combat support hospital,
The Journal of Trauma, 2009;66(4):51-60.
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Ikinci jenerasyon

WoundStat granules
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Combat Gauze

Celox powder
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Aliminyum silikat yapisindadir.

Intrensek pihtilasma mekanizmasini
eder.

Hareketli bolgeye kolayca uygulanir.
FDA onayi var
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REWVIEW ARTICILE

Comparison of the topical haemostatic efficacy of nano-mmicro
particles of clinoptilolite and Kaolin in a rat model
of haemorrhagsic injury
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A bstract superiority o the control growuap O DO, o DUDEZ2). Im

Peprpose Thi=s study was designed o investigate if the the evaluation of recurrent hacmorrhaging in the rats with

probential hasmostatic efficocy of coaunFme-impresnated hasmostasis, clinoptilolite was observed o poovide bhelter

clinoptilolite created with nano-technology is as stirong as coasulation than kaolin.

the widely used Eaolin o control pulsatile arterial blesding Ll Pl d P Pl | r. ¥ =tatistically sigmnificant difference S

due o major vascular injury. deternmined in climoptilolite and kaolin group. when thew

Ader o 42 ralts were separated into three groups of kao- are separately compared with the control group in respect

lin, clinoptilolite and control groups. The femoral artery of the effect on MAP, HOCOy,, | lactate, base excess. haamao-—

was isolatesd amnd sctive arterial hasmorrhage was  per- =ta=sis duration amd suarvival rates. The effect of chHmopitid bo-

formed . After 30 = of free arterial hasmorrhage, compres- lite on hasmostasis amnd suarvival time was obssrved o e ab

sion was applised with a standard 1000 & scale and haemosin- least as good as that of Eaolin: therefore, clinoptilolite can
: woas assessed at the s, 3rd and Sth minutes. All groaps bhe used as an active ingredient in a opical haesnnmostat.

werne observed throughoot &0 min for survival withoot any

fAunid resuscitation and the mean arerial pressoare. pulse, ey waords Clinvoptilolite - Kaolin - Topical hasmostat -

bodyfsurfaces temperature amd arterial blood sas values Haemaoarrhage - MNMano-particle - Rat

werne measured.

Resplls Im the Coavtroel SO, hae mostasis i ot

develop in any of the 12 rmts and the survival rate was SP12 Towt vl un e tionm

(Al.6as 9 In the kaolin growp, hasmostasis developed im

seven rats and of these, blegdinge reoccurred in fowr. The Just as in the past, uncontrollable bleeding remains  the

survival rate was W13 (7692 %53 In the clinoptilolite maost codmmon cause of death in wars and ocombabl 2ones

eroup . hacsmostasis dewveloped in eight rats and bleedimo [1. 2] and is the main cause of death in civil life associ-

recurre-d im only ome. The survival rate was 1HD) 9. In terms ated wwith trauma [2]. Mortality in hacmorrhaging ocowrring

of swurvival, the clinoptilolite and EKEaolin gcroups showed afier battle presents generally in the fArst howur aund at dhe

SCEME.
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Junctional Emergency
Treatment Tool (JETT)

Combat Ready Clamp
(CROC)

SAM Junctional
Tourniquet

Abdominal Aortic
Tourniquet (AAT/AAIT)

Lyon et al, J Tauma, 2012 Croushorn,

| JSOM, 2014

Acil2016 —-TURKEY



A novel sponge-based wound stasis dressing to treat lethal
noncompressible hemorrhage

Genevieve R. Mueller, BS, Teresa J. Pineda, BS, Hua X. Xie, MD, Jeffrey S. Teach, RN,
Andrew D. Barofsky, JD, MBA, James R. Schmid, DSc¢, PA-C, US Army, MHCS,
and Kenton W. Gregory, MD, Portland, Oregon

J Tauma Acute Care Surg 2012
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Hemost at 4 min  Hemostatic at 60 min Survival at 60 min

[] Combat Gauze Mini-Spon



Control (n=14)
==+ Foam-120mL (n=13)
= Foam-100mL (n=12)

Survival (%)
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Hydrophobically-modified chitosan foam:
description and hemostatic efficacy

Matthew B. Dowling, PhD,” William Smith, BS,” Peter Balogh, BS,”
Michael J. Duggan, DVM," Ian C. MacIntire, BS,” Erica Harris, BS,"
Tomaz Mesar, MD,"” Srinivasa R. Raghavan, PhD,""

and David R. King, MD, LTC, USAR"""

J Surg Research, 2014

% Survival

Time (min)



e
&

¥
N

[

Vasoconstriction by Electrical
Stimulation: New Approach to Control of

Blood Volume (mL)
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Femoral Mesenteric
* * %k %k
Non-Compressible Hemorrhage
Yossi Mandd'?, Richard Manivanh?, Roopa Dalal?, Phil Huie'?, Jenny Wang', Mark Brinton ' '
& Daniel Palonker'?
Battlefield radiology 0 |i_| ]

Untreated 30V, 1Hz 150V, 10 Hz Untreated 40V, 1Hz

R N J GRAHAM, ma, FRCR The British Journal of Radiology, 85 (2012),

Resuscitative Endovascular Balloon Occlusion
of the Aorta: A Gap Analysis of Severely
Injured UK Combat Casualties SHO CK

; Injury, Inflemmation, ond Sepsis: Loboratory and (linical Approaches
Morrison, 2014



Klavuz onerileri...



QULHANE

' Y

) \'%: " i . \ “

T S

37

B\, SUMMary
Resuscitation 95 (2015) 278-287 COUNCIL &
e of the main
Contents lists available at ScienceDirect h . h
. oo changes in the
eSUSCItatlon RESUSCITATION o o
./ Resuscitation
journal homepage: www.elsevier.com/locate/resuscitation o .
Guidelines
European Resuscitation Council Guidelines for Resuscitation 2015 \‘!)WMM ERC GUIDELINES 2015
Section 9. First aid

2015 First Aid Guideline \
Use a haemostatic dressing when direct pressure cannot control
severe external bleeding or the wound is in a position where direct (

pressure is not possible. Training is required to ensure the safe and
effective application of these dressings.
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Guideline Title

An evidence-based prehospital guideline for external hemorrhage control: American College of Surgeons Committee on Trauma
Bibliographic Source(s)

Bulger EM, Snyder D, Schoelles K, Gotschall C, Dawson D, Lang E, Sanddal ND, Butler FK, Fallat M, Tzillac P, White L, Salomone JP, Seifarth W, Betzner MJ, Johannigman J,
McSwain N. An evidence-based prehospital gusdehne for external hemorrhage control: American College of Surgeons Committee on Trauma. Prehosp Emerg Care. 2014 Apr-
Jun;18(2):163-73. [44 references] PubMed |

Guideline Status

This is the current release of the guideline.

Topical Hemostatic Agents

Recommendation 1: The panel suggests the use of topical hemostatic agents, in combination with direct pressure, for the control of significant hemorrhage in the prehospital
setting in anatomic areas where tourniquets cannot be applied and where sustained direct pressure alone is ineffective or impractical.

Strength of Recommendation: Weak
Quality of Evidence: Low

Remarks: While the evidence was low, there are consistent data from animal models, suggesting reduced hemorrhage with these agents compared to standard gauze and the
committee felt that junctional hemorrhage and torso wounds may benefit from the combination of direct pressure and hemostatic dressings.
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Recommendation 2: The panel suggests that topical hemostatic agents be delivered in a gauze format that supports wound packing.
Strength of Recommendation: Weak
Quality of Evidence: Low

Remarks: This recommendation was based on the military experience and the animal studies suggesting that products that allow packing of the wound have superior

hemorrhage control.

Recommendation 3: Only products det > ff /e ar > in a standardized laboratory injury model should

Strength of Recommendation: Weak

Quality of Evidence: Low

Remarks: The U.S. Army Institute for Surgical Researct 3 yped a standardized large animal model for comparison of hemostatic dressings. The committee felt that all

new products should be subject to this testing.
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