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Hava Yolu YOonetimi

Acil hekimlerinin temel becerileri icindedir
Resusitasyonun kose tasidir

Basarili hava yolu girisimi hava yolu bilgisi ve girisimsel beceri gerektirir
Acil hekimi icin en zor is hangi hava yolu teknigini kullanacagi kararidir



Havayolu Yonetimi

Temel bilesenleri:

Degerlendirme
Uygulama ve havayolunu koruma

Etkin oksijenizasyon ve ventilasyondur



Havayolu Yonetimi

Havayolu teknikleri

Havayolu acma manevralari
Orotrakeal-nazotrakeal entibasyon
Alternatif zor havayolu teknikleri
Igne krikotiroidektomi

Cerrahi krikotiroidektomi

Oksijen vermek ve ventilasyon icin kullanilan aletler
Maskeler, balon-valv-maske, mekanik ventilatorler



Havayolu acma manevralari

Bas geriye — Cene yukari (Head Tilt Chin Lift)
Amac: Dil kdktunu kaldirmaktir
Travmada uygulanmaz

Bas bir elle alindan geri itilir
Diger elle ¢cene kaldirilir

Cene itme (Jaw — Thrust)
Travmada tercih edilir

Cene her iki elle angulus mandibuladan éne dogru kaldirilir
Basparmaklarla agiz acilir




Hava Yolu YOonetimi

OROFARINGEAL AIRWAY

Dilin geriye yer degistirmesine bagli Gst havayolu tikanmasi
Glosso-farengeal (gag) refleks kaybinda,

Endotrakeal tlipun isirilmasini 6nlemede kullanilir

NASOFARINGEAL AIRWAY

(T




Bag Valve Mask Cihazi

Oncesinde airway takilmalidir

Tek yada iki kisi ile uygulanabilir | «(-”\ -

Bas ve isaret parmaklari ile maske yiize oturtulur '.;"’; (-::t;-;‘__;%a_
( ‘( = G '/l,/ ’

Diger parmaklarla ¢cene altindan kavranir \, s

Maske oturmasinin zor olmasi (moans) "V |
Obstriksiyon veya Obezite o
lleri yas

Dissizlik (bagimsiz olarak maskenin oturmasini etkiler)

Katilik (ventilasyona direnc; astim, koah, puImonerW%gK%Q

Obstruction or obesity

Aged

No teeth

Stiffness (resistance to ventilation)




Zor Hava Yolu

Ventilasyonun
Laringoskopinin
Trakeal entibasyonun saglanamadigi

Anatomik veya Klinik durumlardir

*8900 acil servis entiibasyonunda %5’inde ilk entiibasyon yontemi basarisiz

*Emergency airway management: a multi-center report of 8937 emergency department
intubations. AU Walls RM, Brown CA 3rd, Bair AE, Pallin DJ, NEAR Il Investigators SO. J Emerg
Med. 2011;41(4):347.



Zor Havayolu Bulgular

Maksillofasiyal travma
Orofarengeal yanik
Kisith agiz acikligi
Anatomik varyasyonlar
3-3-2 kurali

LEMON

— Look

— Evaluate

— Mallampati
— Obstruction
— Neck



Evaluate 3-3-2

Agiz icine 3

Agiz acikhg yeterli

Mentum-hyoid kemik 3

Mandibula dili tasiyacak kadar biaytk

Hyoid-troid kikirdak 2

Yeterli boyun uzunlugu, yuksek yada larinks 6nde yerlesimli degildir



ENDOTRAKEAL ENTUBASYON

Endikasyonlar

GCS<8 olan hastalar

Stuporda olan TCA zehir.
Pulmoner kontlz. politravmalar

Poz. periton lavaji olan politrvm.

GKS £ 10, politravmali hastalar
Alkol entoksikasyonlu politrvm.

Komplikasyonlar

Ozefagus entiibasyonu

Sag /sol ana brons entubasyonu
Pndmotoraks

Orofarengeal kanama

Vokal kord yaralanmasi

Dis kirilmasi

Kusma ve aspirasyon

Unstabil boyun yaralanmasinin hareket
ettirilmesi



ENDOTRAKEAL ENTUBASYON

Diiz kasik (Miller)

Epiglottis’i dogrudan kaldirmak icin kullanilir

Ozellikle yumusak epiglottisi sik olan ¢ocuklarda daha iyi olabilir
Egri kasik (Macintosh)

vallekulaya girip dolayl olarak epiglottisi kaldirmak icin kullanihir




Hizli Ardisik Entubasyon

Hizli ardisik entubasyon tanimlanmis asamalar ile

uygulanan endotrakeal entubasyon islemidir

Midesi bos olmayan acil hastalarinda aspirasyon riski artar

Oncesinde yapilan balon-valv-maske solunumu bu riski daha da arttirir

Bu nedenle islem oncesi yeterli oksijenizasyon, amnezi icin sedasyon
saglayan bir induksiyon ajani ve paralizi saglayan hizli etkili
noromuskuler bloker ile birlikte enttibasyon uygulanir




Preparation
-10dk Hazirlik
Preoxygenization
Sl On oksijenlendirme
Pretreatment
-3 dk On tedavi

Haznrhk:

RSI i¢in uygunlugu degerlendir
Damar yolu sagla (Miimkiinse 2 adet)
Personeli ve ekipmani hazirla

Ilaglar1 enjektére gek ve hazr et

On oksijenlendirme:
3 dakika %100 O2

veya
Ambu le 8 vital kapasite solut

On tedavi:
Kafa travimasi varsa:

Lidokain 1,5mg/kg IV

Tiip verlestirme:
Sonrasinda ETCO?2 ile kontrol et

www.acilcinet den alinmistir



Etki baslangici

Etki stiresi

Ajan Doz Notlar
Midazolam 0,1-0,3 30 — 60 sn 15 —30 dk Hipotansiyon
(Benzodiazepin) mg/kg IV En sik tercih
Ketamin 1-2 45 — 60 sn 10 — 20 dk Bronkodilatasyon
mg/kg IV KB, ICP, GIS ve g6z i¢1 basinct A
Propofol 1-25 15 —45 sn 5-10 dk Bronkodilatasyon
mg/kg IV Hipotansiyon
Etomidat 0,3 15—-45sn 5-10dk Hemodinamik stabilite
mg/kg IV (Hafif KB V)
Tiyopental 3-5 60 sn 3-12dk Hipotansiyon
(Barbitiirat) mg/kg IV Bronkospazm

Etki baslangici

Etki suresi

Ajan Doz Notlar
Siiksinilkolin m;f; v 45 sn 6 10 dk IACE,+G1$ ve g6z i¢i basinglar1 A
Ronkuronyum mg/ig v |4 -60sn o E?fil;alidsitamin salinim
Vekuronyum . g?k’gllv 90 — 120 sn 60 — 70 dk Uzamus etki

Tiip derinligi (cm): ~ 3 x Tiip ig ¢ap1

Kadm: 7,0 — 8,0mm (i¢ ¢ap)
Erkek_ 809 ,0mm (19 ¢ap)

www.acilci.net den alinmistir




Techniques, Success, and Adverse Events of Emergency
Department Adult Intubations
Calvin A. Brown, Ill, MD*; Aaron E. Bair, MD; Daniel J. Pallin, MD, MPH;
Ron M. Walls, MD; http://dx.doi.org/10.1016/j.annemergmed.2014.10.036

Study objective

We describe the operators, techniques, success, and adverse event rates of adult emergency department (ED)
intubation through multicenter prospective surveillance.

Methods

Eighteen EDs in the United States, Canada, and Australia recorded intubation data onto a Web-based data collection
tool, with a greater than or equal to 90% reporting compliance requirement. We report proportions with binomial
95% confidence intervals (Cls) and regression, with year as the dependent variable, to model change over time.

Results

Of 18 participating centers, 5 were excluded for failing to meet compliance standards. From the remaining

13 centers, we report data on 17,583 emergency intubations of patients aged 15 years or older from 2002 to 2012.
Indications were medical in 65% of patients and trauma in 31%. Rapid sequence intubation was the first method
attempted in 85% of encounters. Emergency physicians managed 95% of intubations and most (79%) were
physician trainees. Direct laryngoscopy was used in 84% of first attempts. Video laryngoscopy use increased from
less than 1% in the first 3 years to 27% in the last 3 years (risk difference 27%; 95% Cl 25% to 28%; mean odds ratio
increase per year [ie, slope] 1.7; 95% Cl 1.6 to 1.8). Etomidate was used in 91% and succinylcholine in 75% of rapid
sequence intubations. Among rapid sequence intubations, rocuronium use increased from 8.2% in the first 3 years
to 42% in the last 3 years (mean odds ratio increase per year 1.3; 95% Cl 1.3 to 1.3). The first-attempt intubation
success rate was 83% (95% Cl 83% to 84%) and was higher in the last 3 years than in the first 3 (86% versus 80%; risk
difference 6.2%; 95% Cl 4.2% to 7.8%). The airway was successfully secured in 99.4% of encounters (95% Cl 99.3%
t0 99.6%).

Conclusion

In the EDs we studied, emergency intubation has a high and increasing success rate. Both drug and device selection
evolved significantly during the study period.



Etomidat

Acil sartlarda HAE yapilan hastalarda induksiyon ajani olarak ketamin ve
etomidat uygulanan calismada benzer 6zelliklere sahip olan hastalarda
anlamh olarak surrenal yetmezlik tespit edilmistir ve sonuc¢ olarak
onerileri su olmustur. Sepsisli hastlarda ketamin iyi bir tercih olabilir

Lancet. 2009 Jul 25;374(9686):293-300



Endotrakeal Tup Yerinin Dogrulanmasi

ETCO2 tespiti; tip dogrulamanin primer aracidir (AHA 2010)
Ikincil araglar

FM bulgulari

Oksimetre

Radyografi
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Alternatif Havayolu Yontemleri

Ekstraglottik yontemler Glottik yontemler Infraglottik ydntemler
LMA ve ILMA Videolaringoskop Krikotirotomi
Kombitiip Fiberoptik laringoskop Trakeostomi

Laringeal tlp



SUPRAGLOTTIK HAVA YOLU ARACLARI

Supraglottik  havayolu araclari hastane 6ncesinde  havayolu
mudahalelerinde iyi bir alternatiftir. Tecriibesiz uygulayicilarin bile kolay
kullanabilmesi ve endotrakeal entiibasyon uygulamalarina gore daha
hizli olarak uygulanabilmeleri nedeniyle 6n plana ¢cikmaktadirlar



Zor Entubasyon icin B plani
Supraglottik yontem veya ozel stile
1.Tek limenli
a)King-LT® b)i-gel c)LMA

Proseal LMA upreme LMA Intubating LMA [Fastrack®+

2.Cift limenli
a)Combitube® b)PTL airway c)Easytube



LARINGEAL MASK AIRWAY

Kérlemesine
ETE yapilamazsa,
Hizli, basit ve kolay

Komplikasyon:
Mide regirjitasyonu ve aspirasyon Patient age/Size LMA

Laringospazm
3 Neonate (< 3 kg
Yiksek havayolu basincinda hava kacagi Neonate (< 3 by

l
Infant (< 10 kg) .5
ki 40 Euboor Child (1020 kg) 2
S R s Child (2030 kg) 2.5
Small adult (2 30 kg) 3
Adult 4




LARINGEAL MASK AIRWAY

1 no LMAcin .... ... 4 ml,
O 7 ml,
ZREE 10 ml,
O 14 ml,
R 20 ml,
AREE 30 ml,

LMA klasik
LMA unique,
LMA fastrach
LMA proseal
LMA flexible
LMA Ctrach






LMA-Fastrach ETE

LMA’dan farki; icinden endotrakeal tip gecirilerek ETE yapilir
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LMA-flexible

LMA




CARES Calisma verileri

Endotrakeal entiibasyon uygulanan hastalarin spontan dolagsima geri donus ve sagkalimlari
supraglottik ydntem kullanilan hastalara gére daha iyi ancak ilging olansa ileri havayolu girisimi
uygulanmayan hastalarin sagkalimlarinin daha iyi olmasiydi

Adrway management and out-of-hospital cardiac arrest outcorme
in the CARES registrvzis

s=on MetullanPH B gyvan Gerecht. Jordsn Sonome. Bachel Bobi, Bryan Mobalby, Jobhn Conme Hen . W

AT

Abstract

Backgsround

Optimal out of hosp#al cardiac arrest (OHCA} ainvay managemeant strategies remain unclear. Ve compansd CHCW
outcomes bebween patients receiving endotracheal mtubaticn (ETI) wersws supraglotic ainwvay (SGA). and berween
patients receiving [ET1 or SGA] and those receiving no adwanced ainway.

n CUMRES. survival weas higher among SHCA receiving ETI than those receiving SGA. and for patients who received no

adwanced ainway than those recemwing ET1 or S,

Hasegawa K, Hiraide A, Chang Y, Brown DF. Association of prehospital advanced airway management with
neurologic outcome and survival in patients without-of-hospital cardiac arrest. JAMA. 2013 Jan 16;309(3):257-66



http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasegawa K[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasegawa K[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hasegawa K[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hiraide A[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hiraide A[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hiraide A[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang Y[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang Y[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chang Y[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brown DF[Author]&cauthor=true&cauthor_uid=23321764
http://www.ncbi.nlm.nih.gov/pubmed/23321764
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eTermoelastik jelden yapilmistir
elLaringeal yapilarin seklini alir | Vs -
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eGastrik bosalmayi saglayan kanali - >
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e|sirilarak tikanmaya direnclidir
eKompresyona bagli zararlar 30-60kg  size
olusturmaz 3.0
50-90 kg size
4.0
9o+ kg size
5.0

i-gel (Intersurgical Ltd., Berkshire,United Kingdom).



Larengial tap

B

ng LT(S) D

supraglottic nvay

Hubble MW, Wilfong DA, Brown

LH, Hertelendy A, Benner RW. A meta-analysis

of prehospital airway control techniques part
ll: alternative airway devices and
cricothyrotomy success rates.
PrehospEmergCare. 2010 ;14(4):515-30.

Calisma sonuglari incelendiginde kolay
kullanimi ve yiksek basari orani nedeniyle
Laringeal tip 6n plana ¢cikmaktadir. Hastane
oncesinde kullanilan havayolu araglarini
degerlendiren bir derlemede %96.5 basarili
uygulama oraniyla en basaril yerlestirilen

havayolu araci oldugu belirlenmistir

| Additionally, the KING LT is:

*Designed to allow up to 30 cm
H,O positive ventilation pressure

. Fr-uwblt: up to 50 autoclave cycles

AN N

«»Qb@)

Yelow
3 4
Adults less than 61" ”“f_L:_” E’F’;"‘ ’T Adults greater than 71
(155 cm) in height (155-180 cm) (180 em) in height
= in height
60 cmH.0 60 cmH_0 650 cmH.J0
60 mi 80 ml 90 mi
KLT 103 KLT 104 KLT 105
| CUFF PRESSURE GAUGE | ITEM # KLT 900 ]
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Cobra Perilaringeal Hava yolu (Cobra
Perilaryngeal Airway)

Quinn B. The CobraPLA — a response from the manufacturer.
Anaesthesia 2005; 60: 817.

Miller D, Lavelle M. A Streamlined Pharynx Airway Liner: A
pilot study in 22 patients in controlled and spontaneous
ventilation. Anesth Analg 2002;

94: 759-61.




SLIPA (The Streamlined Liner of the Pharynx Airway)

Regurjite olan sivilarin toplanmasi icin, ortasinda bir bosluk
olan ve bu nedenle aspirasyon riskini azaltan, kafsiz,
supralaringeal havayoludur. Sadece eriskinler icin olan
boyutlari mevcuttur

Dorges V, Ocker H, enzel V and Schmucker P. The
laryngeal tube: a new simple airway device. Anesth
Analg 2000; 90: 120-122.




ETC : Ozefago-trakeal kombitip

Endikasyon:
Endotrakeal entiibasyonun zorsa
Boynun hareket ettirilmesinin mimkin olmadigi durumlar

Kontrendikasyon:

Oglirme refleksi varsa
Yas < 16
Kostik madde zehirlenmesi

Ciddi orofaringeal travma
A

-

Trachea

C

Esophagus

Source: Tintinalli JE, Stapczynski JS, Ma O), Cline DM, Cydulka RK, Meckler GD:
Tintinalli's Emergancy Medicine: A Comprehensive Study Guide, 7th Edition:
http://www.accessmedicine.com

Copvriaht @ The MeGravw-Hill Campanies. Ine. All riakte reacarved.




Ozefageal Obturator Airway (EOA)

Uyanik veya GAG refleksi olan hastaya uygulanamaz
Hizli ve kor bir sekilde uygulanir

Hicbir sekilde trakeal entibasyonun basarilamadigi kosullarda gecici bir
sure akcigerlerin havalanmasini saglayabilir

Supheli 6zefagus yaralanmasi olan veya 6zefagus kanamasi
olanhastalarda kullanilmamalidir

2 saatten daha uzun kullanilmamalidir

=




Airway Management Feasibility Study (REVIVE-
Airways)

Randomised comparison of the effectiveness of the Laryngeal Mask
Airway Supreme, i-gel and current practice in the initial airway
management of pre-hospital cardiac arrest: afeasibility study (REVIVE-

Airways will usually be ETI, is underway in the UK



VIDEOLARINGOSKOPLA ENTUBASYON

Videolarengoskop zor entlibasyon olgularinda, entiibasyonun
zor olacagl ongoriulen durumlarda ve direkt laringoskopinin
basarisiz oldugu durumlarda onerilmektedir*

*Healy DW, Maties, Q., Hovord, D., Kheterpal, S. : A systematic review of the role of
videolarygoscopy in succesful orotracheal intubation. BMC Anesthesiol. 2012, 12:1-20



Amerikan Anestezi Cemiyeti (ASA);

VL'nin zor hava yolu tahminli olgularda daha iyi bir glottik goriinti sagladigi ve
endotrakeal entiibasyonun ilk seferde basari sansini artirdigini belirtmisdir *

Bu durum randomize kontrollt calismalarin meta analizi ile kanitlanmistir
(Sinif A1-Kanit B) **

Bu nedenle bu rehberde VLlin zor hava yolu algoritmasina dahil edildigi, zor
hava yolu tahmin edilen hastalarda baslangic yontemi olarak kullanilabilecegi
belirtilmistir

*Apfelbaum J, Hagberg, CA., Caplan, RA.: American Society of Anesthesiologists: Practice guidelines for management of the
difficult airway: An updated report. Anesthesiology. 2013,118:251-270.

**Aziz MF DD, Fu R, Brambrink AM: Comparetive effectiveness of the C-MAC video laryngoscope versus direct laryngoscopy
in the setting of the predicted difficult airway. Anesthesiology.2012, 116:7

**Serocki G BB, Scholz J, Dérges V: Management of the predicted difficult airway: A comparison of conventional blade
laryngoscopy with video-assisted blade laryngoscopy and the GlideScope.. Eur J Anaesthesiol. 2010, 27:24-30



Entiibasyon tlipu kanali olmayanlar

Ulkemizde paramedik 6grencileri uygulamasi ile
yapilan bir calismada da Glidescope’un, klasik
laringoskopiye gore enttibasyon basarisini artirdigl

C-MAC” (Storz)

Glidescope® (Verathon) tespit edilmisdir
McGrath®(Aircraft Medical)

Cinar O CE, Yildirim AO, Yasar M, Kilic E, Comert B.: Comparison of GlideScope video laryngoscope and intubating laryngeal
mask airway with direct laryngoscopy for endotracheal intubation. 2011 Apr;18(2):117-20. . Eur J Emerg Med. 2011, 18:3.



Entubasyon tupu kanali olanlar

Pentax AVS® (Pentax)
King Vision®(King Systems)
Airtraq” (Prodol Meditec)




Ovriginal Research—General Otolaryngology
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Difficult Airway Management for Novice
Physicians: A Randomized Trial
Comparing Direct and Video-Assisted

Laryngoscopy
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Abstract

Objectives. To detect a difference in (l) intubation success
and (1) successful intubation times between novice physi-
cians using a Macintosh-style or video-assisted laryngoscope
on a difficult airway manikin

Study Design. Prospective randomized trial.

Setting. Academic, tertiary medical center.

Methods. Forty first-year residents across a variety of disd-
plines with fewer than 5 total live intubations were recruited
for the study. Testing ook place during orientation prior
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Keywords

inmubation, emergency airway, laryngoscope, Glidescope,
simulator

Receved Octaber |5, 200 3; revised December |1, 200 3; accepred
Jamasury T, 200 4.

irect laryngoscopy with endotmcheal intubation is an
advanced airway techmique requiring substantial
training and frequent clinical experience to maintain
effective competence. A limited number of medical specal-
ties, to include anesthesiology, emergency medicine, critical
Care, anl mlanmgulug;y—]tad and neck surgery, provide



2 yillik bir stirede tim acil servis entibasyonlarini
degerlendiren bir prospektif calisma VL icin ilk deneme
basarisinda dnceden tanimlanan zor havayolu belirtecli bir
hasta alt grubunda daha belirgin olmak Uzere istatistiksel
olarak belirgin bir artis bildirmistir (%78-%60)
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Video larvngoscopy improves intubation success
and reduces esophageal intubations compared to

direct larvngoscopy in the medical intensive care
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Hem DL hem de VL de egitim alan katilimcilar zor bir havayolu mankenini
entube ederken degerlendirildi. DL kullanan grup 2 dakika icinde belirgin
olarak daha az basarili entiibasyona (%47-%100) ve entibasyon icin artan
genel ortalama sireye (69s-23 s) sahipti .
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Introduction: Our objective is to evaluate the resident leaming curves for direct laryngoscopy
{DL) and GlideScope® video lanmgoscopy (GVL) over the course of an emergency medicine (EM)
residency training program.

Methods: This was an analysis of intubations performed in the emergency deparimeant (ED) by

EM residents over a seven-year period from July 1, 2007 to June 30, 2014 at an academic ED

with 70,000 annual visits. After EM residents perform an intubation in the ED they complete a
continuous quality improvement (CQl) form. Data collected includes patient demographics, operator
post- graduate year (PGY), difficult airsway characteristics (DACs), method of intubation, device
used for intubation and outcome of each attempt. We included in this analysis only adult intubations
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