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1. Genel Prensipler

REVIEW ARTICLE

* Travmatik kardiyak arrest (TCA), kardiyak Traumatic cardiac arrest

a unique approach

nedenli arrestlere gore gok daha yuksek
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* Basarili ROSC sonrasi bile mortalite %60- ...
8O,e u la §I r. Resuscitation of patients who sustain a cardiac arrest as a result of trauma (traumatic cardiac

arrest) has previously been described as ‘futile’. Several published series have since contradicted
this claim and reported survival-to-discharge data ranging from 0 to 35%. International

TRAUMA EDUCATION

Advanced Trauma Life
Support

The Advanced Trauma Life Support® (ATLS®) program can teach you a

systematic, concise approach to the care of a trauma patient. First
introduced in 1980, ATLS has now been taught to more than 1 million

clinicians in more than 80 countries around the world.




TCA’nin Kardiyak Arrestten Farki

Primer nedenler
masif hemoraji,

tansiyon pnomotoraks,

hava yolu obstruksiyonu,
kardiyak tamponad

 TCA’da sirkulatuar kollaps, kardiyak nedenli arrestten
farklidir.

* ERC 2025: “Travma sonrasi ROSC elde edilse bile altta yatan

GUIDELINES

sins  hedenler agresif sekilde tedavi edilmelidir.”
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4H
Hipovolemi
Hipoksi

Hipo/hiperkalemi
Hipotermi

4T

- Tamponad

- Tansiyon pntx

- Toksin

- Tromboz

Post-
traumatic
Care
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TCA-ROSC Sonrasi Yogun Bakimin Ana Hedefleri

Kanamanin
Hemodinamik durdurulmasi ve
stabilizasyon hemostazin

saglanmasi

Yeterli
oksijenasyon ve
ventilasyon

Beyin Reperfuzyon Organ
perfuzyonunun hasarinin yetmezliklerinin
korunmasi azaltilmasi onlenmesi




2. Hemodinamik Yonetim

* Hedef MAP =2 65 mmHg, ancak travma + TBl yoksa daha dusuk
hedefler (60-65) kabul edilebilir.

* TBl varsa: MAP =2 80-90 mmHg (CPP korunmasi icin).
* Asiri sivi yuklemesinden kacinilir.

* Vazopressorler (noradrenalin birinci basamak):
* Gereksiz yuksek dozlardan kacinilir
* Hemorajik neden duzelmeden vazopressor takviyesi tek basina etkisizdir

* Perfuzyon degerlendirmesi icin idrar cikisi ve laktat takibi
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of Anaesthetists
Great Britain & Ireland

Editorial & Free Access

Blood pressure in trauma resuscitation: ‘pop the clot’ vs.

‘drain the brain’?

M. D. Wiles &

* There is no single optimal blood pressure target for all trauma
patients; resuscitation must be individualized depending on the
competing priorities of hemorrhage control and cerebral

perfusion.




TRAVMA

KONGRESI

Hizli Yatak Basi Degerlendirme (ICU Check-List)

v ilk 5 dakika

* Spontan dolasimin kalitesi » Nabiz, tansiyon, kapiller dolum
* Oksijenizasyon > ABG, SpO,

* Kan urunleriihtiyaci > Hemoglobin, ROTEM, TEG
v ilk 30 dakika

* Ekokardiyografi > kardiyak kontuzyon, tamponad
* Toraks BT/dren kontrolu

 Kanama alanlarinin degerlendirilmesi

v ilk 1-2 saat

MAP hedeflemesi

Laktat klirensi

Koagulasyon duzenlenmesi

Idrar ¢ikisi takibi



Carenzo et al. J Anesth Analg Crit Care (2024) 4:66 Journal Of Anesthesia
https://doi.org/10.1186/544158-024-00197-9 !
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Contemporary management of traumatic <2

TRAVMA

P!

H : . . § - Stop external bleeding
cardiac arrest and peri-a rrest states: a narrative ) - Vascular access
. "lYPOVOLEMIA ” | - Volume Resuscitation
reVIGW INITIAL (\IXYGEN ) ___| - Airway management
1 - Oxygen suppletion
Luca Carenzo'"®, Giulio Calgaro?, Marius Rehn***, Zane Perkins®’, Zaffer A. Qasim®, Lorenzo Gamberini® and APPROACH LJ ENSION PNEUMOTHORAX " _ -
Ewoud ter Avest”'? || AMPONADE \ ) * Chest decompression
\ - Consider RT depending
on “TCA" (see below)
o .o oo - Establish timeline
e Masif Transflizyon Protokolii: ] IMING? | g—
EVALUATE ™ AUSE? __+- Confirm cause
* Eritrosit : Plazma : Trombosit LI DDITIONAL INFORMATION? - Presening ryihm
* Potasyum ve Kalsiyum duzeltmesi olred tansi
kriti k TARGETTED LUIDS AND COAGULOPATHY CORRECTION— . FII.J/?IH(JUEI'I
TREATMENT [L)(‘)’SSCEEL% (I:%E)TYI;E; IONS . REBOA and/or RT
o

ROTEM/TEG ile hedefe yonelik Comect K- and G
koagulasyon yonetimi
e TXA:

* ilk 3 saaticinde verilmesi onerilir (1 g

bolus + 1 g infuzyon 8 saatte)
10
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REBOA Sonrasi Yonetim

* REBOA uygulandiktan sonra en kritik donem ilk P25 ROAA Lk

24-48 saat tolerans suresi 30—-45
dakikaylr gegmemelidir.
. Amag; «Zone 3 okliizyonda 60

3 B dakika
- Reperfuzyon hasarini onelemek

- Iskemiye bagli organ yetmezligini gézlemlemek
veya erken tespit etmek

- Kompartman sendromu iskemik-laktik toksisite,
niperkalemi ve asidozu kontrol etmek

- Kanama kontrol yonetimini devam ettirmek

11



En sik sorunlar

* Reperfluzyon sonrasi
asirl hipotansiyon

* Devam eden gizli bir
Kanama

* Hiperkalemi ve asidoz
* Vazoplejik sok
e [skemik bagirsak hasari

* Alt Ekstremite
Iskemileri ve
kompartman sendromu

* Balon indirildikten sonra: (CA Joint
Trauma System (2024) onerileri)

* Agir metabolik asidoz
* Hiperkalemi

* Laktat pik

* Hipokalsemi

* Myoglobin artisi
* Ani hipotansiyon

12
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3. Solunum Yonetimi

* Post-ROSC hedefler:
* SpO,: 94-98% (AHA 2025)
* Normokapni (PaCO, 35-45 mmHg)

* Tansiyon pnomotoraks riski nedeniyle:
* Toraks drenleri titizlikle kontrol edilmeli

X

iskler:

hipoventilasyon,

yuksek intratorasik basing,
pulmoner kontlzyon,
atelektazi,

toraks yaralanmalari,
pthtilasma bozukluklari
ARDS

* Akciger kontlzyonu varsa:
e Dusuk tidal volium (6 mU/kg)
* Yuksek PEEP’ten kacinma

v
v
v
v
v
v
v

13



* Genel solunum hedefleri ...normoksi, lung protective vent...

* Pulmoner kontuzyon.. Kirik kotlar ve flail chest..hipoksemi ve
ARDS olabilir

* Agir flail chest....SSRF ve agri tedavi

* Pntx, hmtx, trakeobronsial yaralanmalar, diyafram rupturd....gogus
tlp drenaj, erken ve tekrarlayan BT veya USG degerlendirmeleri

* ARDS gelismis ise..pozisyonlama, recruitment manevralari..ECMO

14
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4. Norolojik Yonetim

BEST TCA sonrasi YB’da norolojik yonetimde 2
PRACTICES ana hedef:

GUIDELINES

e Ikincil beyin hasarini 6nlemek
THE MANAGEMENT (hipoksi, hipotansiyon,

OF TRAUMATIC hiperkapni/hipokapni, hipertermi,
BRAIN INJURY hipoglisemi vb.)

* TBl varsa beyin perfuzyonunu
korumak / ICP’yi kontrol etmek

15



* TBI suphesivarsa:
* CPP hedefi=60-70 mmHg
* Hipotansiyon ve hipoksi kesinlikle engellenmeli

* Sedasyon:
* Propofol veya midazolam inflzyonu
* Analjezi: fentanil

* Norolojik degerlendirme:
« Pupiller, GKS, EEG

* AHA 2025: “Hedeflenmis sicaklik yonetimi”
* Normotermi (36-37°C)
* Ates > kotl prognoz

16
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33Tl V.34l | Originally Published 22 October 2025 @ W) Check for updates

Part 11: Post—-Cardiac Arrest Care: 2025
American Heart Association Guidelines for
Cardiopulmonary Resuscitation and
Emergency Cardiovascular Care

Karen G. Hirsch, MD, Chair, Edilberto Amorim, MD, Patrick J. Coppler, PA-C, MSPAS, lan R. Drennan, ACP, PhD, Andrea Elliott, MD, Alexandra

June Gordon, MD, Jacob C. Jentzer, MD, MS, ... SHOW ALL ..., and Jon C. Rittenberger, MD, MS, Vice Chair AUTHOR INFO & AFFILIATIONS

 TTM tum kardiyak arrest hastalarina rutin olarak onerilmiyor.
* Ancak secilmis hastalarda, ozellikle:

Soklanabilir ritim sonrasi komadaki yetiskinlerde,
Hypoxic-ischemic injury suphesi olanlarda,

 Hastalarda atesin onlenmesi birincil hedef.

* Aktif hipotermi (32-36°C) sadece:

* Kanitlar sinirli oldugu icin
* Uygun klinik senaryolarda,
* Multidisipliner karar verilerek dusunulebilir.

* Hedef sicaklik yerine “normotermi ve atesten korunma” vurgusu daha baskin.

17
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Hypoperfusion toxicity Mechanical toxicity K 0 N G R E S I
ISCHEMIA HERNIATION RONTA SERIR FASTANES
S ASSS L'o gl Consider:
" COrODIC *Imaging
* Pupillometry
+ Surgical lesions
/ * |ICP tedavi esigi ~22 mmHg
9 /'/\ * CPP = 60 mmHg pratik hedef; hastanin
- otoregulasyon durumuna gore 60-70

araligi oneriliyor.

UNCAL

 Tum TBI hastalarinda hipotansiyon

.l (SBP <90 mmHg) kotu prognostik; tek
e <A oy bir hipotansif epizod bile mortaliteyi

belirgin artirtyor

Bas pozisyonu

Sedasyon ve analjezi

Normotermive normoglisemi
Hipertonik salin tedavisi ve mannitol
CSF drenaji

e Noradrenalin

* Hb hedefi: = 7-8 g/dL (yuksek iskemi

riski varsa 8-9 g/dL uygulanabilir)

18
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5. Metabolik ve Elektrolit Yonetimi

HIPOKALSEMI : : :
Hipokalsemi Nedenleri
* Mild hipokalsemi travmada %64 oraninda «Kanama ile kalsiyum kaybi
gorulur. *Koagulasyonda kalsiyum

tuketimi
-Iskemi-reperfiizyon ile
hucre igine kalsiyum akisi

* Agir hipokalsemi (<0.9 mmol/L) travmada
%10 oraninda gorulur ve koagulopati ve

massive transfusion ile bagimsiz iligkili bir “Transfiizyonla verilen
risk faktorudur.* sitratin kalsiyumu
» Tedavi: lyonize Ca hedefi: >1.1 mmol/L baglamasi

* Hipo ve hiperkalsemi - Kotii prognoz**

*Vettorello M, Altomare M, Spota A, Cioffi SPB, Rossmann M, Mingoli A et al (2022) Early hypocalcemia in severe trauma: an independentrisk factor for coagulopathy and massive
transfusion. J Pers Med 13(1):63
**Helsloot D, Fitzgerald M, Lefering R, Verelst S, Missant C (2023) Traumainduced disturbances in ionized calcium levels correlate parabolically with coagulopathy, transfusion, and

mortality: a multicentre cohort analysis from the TraumaRegister DGU®. Crit Care 27(1):267
19
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REVIEW ARTICLE

Preconditions of Hemostasis in Trauma: A Review. The S TR

Influence of Acidosis, Hypocalcemia, Anemia, and
Hypothermia on Functional Hemostasis in Trauma

Lier, Heiko MD; Krep, Henning MD, PhD; Schroeder, Stefan MD, PhD; Stuber, Frank MD, PhD

Author Information®©

The Journal of Trauma: Injury, Infection, and Critical Care 65(4):p 951-960, October 2008. | DOI:
10.1097/TA.0b013e318187e15b

Conclusions:

The prevention and timely correction, especially of the combination acidosis plus hypothermia, is
crucial for the treatment of hemorrhagic coagulopathy.

|+ Travmatik kardiyak arrestte en onemli metabolik bozukluk siddetli asidoz
ve laktat yukselmesidir.

* Asil tedavi: perfuzyonun duzeltilmesi (kanama kontrolu + hemodinami
duzeltme)

* NaHCO, yalnizca pH < 7.0 ve ventilasyon yeterliyse

L \
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Rhabdomyoliz TRAVMA
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* Hipomagnezemi =2 Aritmi riski..refrakter hipokalsemi
* Hipoglisemi ve Hiperglisemi - Hedef: 140-180 mg/dL

« Sodyum ve Osmolarite = Ciddi TBI’de hipernatremi = Beyin Olum?
Masif sivi yukd - dilisyonel hiponatremi

Hipotermi

Lethal
Koagulopati Triad Asidoz

22



6. Acik Yaralanma ve Cerrahi Kararlar

* Hemodinami ve Kanama Kontroli .. Yogun bakimin Ilk Hedefi

* Enfeksiyon Riski Yonetimi.. Aclk Yaralanmanin En Buyuk Tehdidi
* Kompartman Sendromu.. En Cok Atlanan Problemlerden Biri

e Cerrahi Islemler Sonrasi YB’da Fizyolojik Stabilizasyon

« Gorlntileme — “Early and Repeated Imaging” Ilkesi

* Yara Bakimi ve Doku Perfuzyonu Yonetimi

* Analjezi ve Sedasyon

23



7. Prognoz Faktorleri

* Travmanin tipi (kunt veya penetran)

* Arrestin nedeni (hemoraji en kotu)

* Prehospital surenin uzunlugu (OHCA)
* Yas (ileriyas)

* ROSC suresi (uzun ROSC)

* TBI varligl

24



American Journal of Emergency Medicine 43 (2021) 83-87

Contents lists available at ScienceDirect m

Comparisons between the blunt trauma and penetrating trauma patients (DOA patients
were excluded) (N = 812)

TRAVMA
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Blunt trauma  Penetrating trauma p-value

(N = 502) (N = 310)

Surviving traumatic $

with survival Age 38.9 294 0.693 4

andrew kit Mo+ o V1€ (N %) 310 (61.8%) 277 (89.4%) <0.001

Chih Yuan Fu, MD*¢, Alex. Transportation time (minutes) 96.6 85.5 0.071°

ED time (minutes) 192.1 158.1 <0.001°

Methods: The Natic Open cardiac massage (N, %) 15 (3.0%) 97 (31.3%) <0.001: nts with
blunt and penetrat Ex%lo.re_ltory thoracotoiny (N,%) 41 (8.25)0 137 (44.20/0') <0.001# ser hos-
pitals, or those with De nlt?ve surgery (N, %) 203 (40.405) 236 (76.34) <0.001# atistical
analyses performex Mortality (N, %) 389 (77.5%) 42 (48.3%) <0.001
r 31’ A total of Complication (N, %) 357 (71.1%) 199 (64.2) 0.039" leclared

esults: Atotal ol 2 poenita] LOS (day) 10.1 17.6 <0.001%  leclare
dead upon arrival. ICU LOS (days) 73 10.7 <0.001%  Dbatients
whoresponded to!  ventilator day (days) 6.0 7.8 <0.001° g mech-
anism (odds ratio[ 1SS 33.6 31.9 <0.001*  ed with
IMPIoved SUIVIVAL o .0 . D co roiiie L or porroe —orimry ) e e v rasemas weamns s e s s L —an —e - -, —.awe ShOTTET

ED time (OR 0.99).
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JAMA Surgery | Original Investigation
Prehospital Resuscitative Thoracotomy for Traumatic Cardiac Arrest

Zane B. Perkins, PhD; Robert Greenhalgh, MBBS; Ewoud ter Avest, PhD; Shadman Aziz, MBBS;

AnAdraurWWhitahainica DO ard. Cavin Daad DN iz Cactar MCr. Cranl: Fhaca RDCA. Chrictina Hann: DRNL

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort study examined all cases

combined with cardiac tamponade (72 r.iatients, 12.0%). Tﬁirty patients (5.0%) survived to
hospital discharge, with a favorable neurological outcome observed in 23 survivors (76.6%).
Survival varied significantly with the cause of TCA: 22 of 105 patients (21%) with cardiac
tamponade, 8 of 418 patients (1.9%) with exsanguination, and none of the 72 patients with

combined or other pathologies survived. There were no survivors beyond 15 minutes of TCA
Secondary outcomes included survival to hospital admission and neurological status

at discharge.

RESULTS Prehospital resuscitative thoracotomy was undertaken in 601 patients with
out-of-hospital TCA. The median (IQR) age was 25 (20-37) years; 538 (89.5%) were male and
63 (10.5%) female. A total of 529 patients (88.0%) had a penetrating mechanism of injury.



Etik ve Aile iletisimi

Available online at ScienceDirect
EUROPEAN
H H RESUSCITATION
Resuscitation @v%
journal homepage: www.elsevier.com/locate/resuscitation

Practice Guideline
European Resuscitation Council Guidelines 2025 5
Ethics in Resuscitation
Violetta Raffay*"’, Johannes Wittig ', Leo Bossaert*®, Jana Djakow"“
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TRAVMA
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* TCA sonrasi kotu
prognoz mumkun

* Aile bilgilendirmesi
surekli ve net olmall

* ERC 2025 etik

onerileri

* Karar surecinde
multidisipliner
yaklasim

27



Ozet olarak;

* Travmatik kardiyak arrest sonrasi bakim tamamen travmaya ozgu,
agresif ve hizli karar gerektiren bir surectir.

* Yogun bakim yonetimi, kanama kontroll, oksijenasyon,
hemodinamik hedefler ve norolojik koruma tzerine kuruludur.

* ERC 2025 ve AHA 2025 rehberleri; post-ROSC donemin standart
kardiyak arrest bakimindan farkli olarak travmaya ozgu
protokollerle yonetilmesi gerektigini vurgular.

28
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