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Son gelismeler 1s1g1nda yorumlarimiz

Bu yayin periprosedurel risk temelinde spesifik
teknikler hakkinda tavsiyeler ve oksijen
uygulamasina pulse oksimetrik cevaba gore
risk yonetiminden bahsetmektedir






Am J Emerg Med. 2013 Sep;31(9):1376-81. doi: 10.1016/j.ajem.2013.06.018. Epub 2013 Jul 29.
Factors associated with successful second and third intubation attempts in the ED.

Kim JH?, Kim YM, Choi HJ, Je SM, Kim E; Korean Emergency Airway Management Reqistry (KEAMR)
Investigators.

Abstract
PURPOSE:

The aim of this study was to identify the factors associated with successful second and third attempts in adults following a failed
first intubation attempt in the emergency department (ED).

METHODS:

This was a retrospective analysis of the data from a multicenter, prospective, observational airway registry in South Korea. We
obtained demographic and clinical data of intubated adult patients in 6 academic EDs from January 2007 to December 2010.
The primary outcome was successful rescue attempt, which was defined as the successful placement of an endotracheal tube
following a failed first intubation attempt. Logistic regression analyses were conducted to develop a multivariate model
identifying factors associated with successful second and third attempts.

RESULTS:

Of 5905 adult patients, 1122 (19.0%) failed a first intubation attempt. The success rates of the second and third attempts were
79.2% and 78.5%, respectively. In the multivariate logistic regression analysis, factors associated with a successful second
attempt were emergencyphysicians, senior physicians, nondifficult airway, and the use of a rapid sequence intubation (RSI)
(odds ratio = 2.81 [95% confidence interval, 1.80-4.37], 1.50 [1.10-2.07], 2.15 [1.53-3.01], and 1.53 [1.01-2.33], respectively).
Nondifficult airway and the use of RSI were associated with successful third attempts (5.48 [2.69-11.18] and 2.63 [1.08-6.40],
respectively).

CONCLUSIONS:
Nondifficult airway and the use of RSI were associated with successful second and third intubation attempts. The use of RSI,

backup by experienced senior physicians, and preparation for management of a difficult airway could be strategies for
successful rescue intubation attempts in the ED.
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Son yayinlarin 15181 altinda yorumlar

-Hastanin bas boyun pozisyonu
Preoksijenasyonun onemi
Denitrijenasyon

Ortalama hava yolu basincini arttirmak icgin
pozitif basingli aletlerin kullaniimasi

Entubasyon sirasinda pasif apneik
oksijenasyon




Hizli ardisik entiibasyon yapilacak hastalar
hipoksemik hipoksi riski altindadir

= Ogzellikle bu risk kimlerde daha fazladir ??7?




Hipoksemik hipokst riski altindaki

hastalar

Primer Akc patolojisi olan hastalar
Yuksek metabolit intiyaci olan hastalar
Anemik hastalar

Solunum yetmezligi olan hastalar
Aspirasyon riski olan hastalar

Ancak ¢ogu zaman bu bilgilerin hi¢birini elde edemeden hasta
entibe edilmek zorunda kalinir



Temel bilgiler

Hastalarin entubasyon sirasindaki
oksihemoglobin saturasyonu %70 in altina
indigi an risklerimiz artar

Hangi riskler bizi bekler ????



Hipoksik Risklerimiz
Disritmiler
Hemodinamik instabilite

Hipoksik beyin hasarlanmasi ve

Olim



Acil hekimin zorluklari nelerdir

Kritik surede hastanin entubasyonunu
saglarken, aspirasyondan ve hipoksiden
koruma



Kimler risksiz yada dusuk risk
altindadir
Hemoglobin seviyesi normal olanlar
Pulmoner patolojisi olmayanlar
Dusuk metabolik ihtiyaci olanlar

Baslangic¢ pulse oksimetresi oda havasinda %100’lere
yakin olanlar



Risk altundakiler

Yuksek akimli %100 oksijen kaynagina
ragmen hastanin saturasyonun (SpQO2)
%90’nIn altinda seyretmesi



Morton HJ, Wylie WD. Anaesthetic
deaths due to regurgitation or
vomiting. Anaesthesia. 1951;6:190-201

High fraction of inspired oxygen (FIO2) guvenli
olacagini belirttiler




%100 oksijenle preosijenasyon, entitbasyon
agsamasinda desatiirasyonu azaltmigtir

Heller ML, Watson TR Jr. Polarographic study of arterial
oxygenation during apnea in man. N Engl J Med. 1961;264:326-30.

Heller ML, Watson TR Jr, Imredy DS. Apneic oxygenation in
man:polarographic arterial oxygen tension study. Anesthesiology.
1964,25:25-30.



Preoksijenizasyon > giivenli apne”
stiresini uzattigl i¢in her

endotrakeal entiibasyonda tavsiye
edilmektedir
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Preoksijenasyondaki Pif noktalar

Gercek maskeler 15/t dk verildiginde
FiO2' yi %90 lara c¢ikarirken bizim rezervuarl maskeler
ancak %60-70 FiO2 saglayabilir

Normal maskeler yeterli yada tam denitrijenasyon

saglayamadiqgi i¢in maksimize
edilemez
Standart maskelerde ayni FiO2 orani igin 30-

60 It/dk oksjen vermek gerekir ki bu durumda ancak valvi
acik tutabilir



Preoksijenasyonun stuiresini nasil
belirlemeliyiz

End tidal 02 saturasyonu %90 In Uzerine ¢ikana kadar
yani reziduel kapasite tamamen denitrinojize olana kadar

Although the mass spectrometers in many EDs allow the
measurement of end-tidal oxygen levels, in practice this
IS rarely performed Instead, expediency often demands

an empiric timing of preoxygenation.



Yiiksek FiO2’ oranlari ile preoksijenasyonun 3
dk. olarak kabul edilebilitliginin kaynagini
sizlerle paylagmasiyorum

Hamilton WK, Eastwood DW. A study of denitrogenation with some
Inhalation anesthetic systems. Anesthesiology. 1955;16:861-867.

Baraka AS, Taha SK, Aouad MT, et al. Preoxygenation:comparison of
maximal breathing and tidal volume breathing techniques.
Anesthesiology. 1999;91:612-616.



Oneriler

Respiratuar sorunu olmayan hastalara 3 dk veya 8 kez
derin inspiryum ve ekspiryum ile bu sure 60 sn
Kisaltilabilir

Saturasyon %93-95 arasinda entube etseniz bile bu
hastalarin hipoksik kalacagi ve apneik donemde
desature olacagina dair ciddi kanitlar vardir

Desature olanlarin mortalite ve mortalite ile iliskisine dair
vurgu yoktur



3 dk preoksijenasyon yerine 8 kez maksimal
vital kapatiyi kullanarak (maksimal
Inhalasyonu takiben maksimal ekselasyon)
yapilarak bu sure 60 sn kadar dusurulebilir

Acil serviste boyle hasta bulmak zor degil
imkansizdir(derin inspiryum ve ekspiryum
yapacak )



Shunt tizyolojisi

Perfuzyonun saglandigi yerde ventilasyonun
saglanamamasidir (pnomoni ve pulmoner
odem gibi) pulmoner embolide tam tersi olur

bildiginiz gibi



Recommendation

CPAP masks, noninvasive positivepressure ventilation,
or PEEP valves on a bag-valve-mask device should be
considered for preoxygenation and ventilation during the
onset phase of muscle relaxation in patients who cannot
achieve saturations greater than 93% to 95% with high
FiO2.






Head up 20 derece 1y1dir ve atelektaziyi onler ve
boylece giivenli apne suresini uzatmistir

Lane S, Saunders D, Schofield A, et al. A prospective, randomised
controlled trial comparing the efficacy of preoxygenation in the 20
degrees head-up vs supine position. Anaesthesia. 2005;60:1064-
1067.

Ramkumar V, Umesh G, Philip FA. Preoxygenation with 20° headup
tilt provides longer duration of non-hypoxic apnea than conventional
preoxygenation in non-obese healthy adults. J Anesth.
2011;25:189-194.



Hastanin pozisyonu nasil olmal

Recommendation: Patients should receive
preoxygenation ina head-elevated position whenever
possible.

For patients immobilized for possible spinal injury,
reverse Trendelenburgposition can be used.



Lumb AB. Nunn's Applied Respiratory Physiology. Tth ed.
Oxford:Churchill Livingstone; 2010:568.

Saglikli bir yetiskinde oda havasinda guvenli apne suresi
1dk iken yuksek akimli oksijen kullanimi ile yine saglikli
bireylerde bu sure 8 dk cikarilabilir

Saglikli bir yetiskinde oda havasinda akc ve kanda
oksijen deposu 1-1.5 litre iken yuksek akimli bir oksjen
sistemi ile bu miktar 3-4 litreye cikabilir

Apneik bir insanin dakikada kullandigi oksijen miktari 3
ml/kg/dk dir yani yaklasik 250 ml dir



Benumot JL, Dagg R, Benumof R. Critical hemoglobin
desaturation will occur before return to an unparalyzed state
following 1 mg/kg intravenous succinylcholine. Anesthesiology.

1997:;87:979-982.

Bu calismada suksunil kolinin guvenli apne
suresi olarak (Sp0O2:%90'nin altina dusene
kadar ki sure)

Saglikli bireylerde yuksek akimla 8 dk ise
Orta saglikli SpO2: ??7?
Kotu saglikli hastalarda SpO2: 2?7



Benumof et al used physiologic modeling to
calculate the time to desaturation less than 90%
after the administration of succinylcholine for
various patient groups after apnea.

The times were 8 minutes, 5 minutes, and 2.7
minutes for healthy adults, moderately ill adults,
and obese adults, respectively.



‘ SpO2 parmak ucundan olctimle 30-60
sn gecikebilecegi belirtilmistir

= Ding ZN, Shibata K, Yamamoto K, et al. Decreased circulation time
In the upper limb reduces the lag time of the finger pulse oximeter

response. Can J Anaesth. 1992;39:87-89.




Gilivenli Apne siiresini azaltan nedenler

Akc de artan shunting
Artmis metabolik ihtiyag
Azalmis kardiak autput
Volum eksikligi

Birarada sinerjik etki



Kardiak output u kotu olan ve genel durumu kotu
hastalarda hemoglobin oksijen disosiasyon egrisi
kullanilamaz denmektedir

Farmery and Roe arkadaslar SpO2 nin %85’e dusene
kadar guvenli apne araligi kabul ettiginde;

Sagliklilarda bu sure 50sn iken ileri hastalarda ise 23 sn

dusmustur

(Farmery AD, Roe PG. A model to describe the rate of oxyhaemoglobin desaturation
during apnoea. Br J Anaesth. 1996;76:284-291)



‘ Guvenlt apne suresinin herkese
standardize etmek mumkun degildir

= Nedenleri ??7?

= Ozaman hangi hastada hangi yolu izlemeliyiz !




Apnetk oksijenizasyon

This phenomenon, called apneic oxygenation, permits
maintenance of oxygenation without spontaneous or
administered ventilations

Under optimal circumstances, a PaO2 can be
maintained at greater than 100 mm Hg for up to 100 sn
without a single breath, although the lack of ventilation
will eventually cause marked hypercapnia and significant
acidosis



Apneik oksijenasyon sirasinda
nasal kanulle 151t/ dk oksijen

verilmesi giivenli apne stiresini
uzatir

= Rahat rahat en comeze entube ettirebiliriz!!!




Recommendation:

The risk/benefit of active ventilation during the onset
phase of muscle relaxants must be carefully assessed in
each patient.

In patients at low risk for desaturation (95% saturation),
manual ventilation is not necessary.

In patients at higher risk (91% to 95% saturation), a risk-
benefit assessment should include an estimation of
desaturation risk and the presence of pulmonary
pathology

In hypoxemic patients, low pressure, low-volume, low-
rate ventilations will be required



Hastanin pozisyonu ve krikoit basi

Recommendation: Patients should be positioned to
maximize upper airway patency before and during the
apneic period, using ear-to—sternal notch positioning.

Nasal airways may be needed to create a patent upper
airway.
Once the apneic period begins, the posterior pharyngeal

structures should be kept from collapsing backwards by
using a jaw thrust.

Cricoid pressure may negatively affect apneic
oxygenation,

But studies examining this question in the setting of
modern-emergency-airway-management-do-not-existto
our knowledge



Recommendation: In patients at high risk of
desaturation, rocuronium may provide a longer duration
of safe apnea than succinylcholine

When used at a dose of greater than or equal to 1.2
mg/kg, rocuronium provides intubating conditions
identical to those of succinylcholine



The choice of paralytic agent may influence the time to
desaturation during airway management

In a study of operative patients, the time to desaturation
to 95% was 242 seconds in patients receiving
succinylcholine versus 378 seconds in a group given
rocuronium

Similarly, in obese patients undergoing surgery, the
succinylcholine group desaturated to 92% in 283
seconds versus 329 seconds in the rocuronium group



Sequence of Preoxygenation and Prevention of Desaturation

(Assuming 2 oxygen regulators®)

Preoxygenation Period

® DPosition the patient in a semi-recumbent position (~20°) or in reverse Trendelenberg. Position the patient’s head
in the ear-to-sternal-notch position using padding if necessary.

® Place a nasal cannula in the patient’s nares. Do not hook the nasal cannula to oxygen regulator.

® Place patient on a non-rebreather mask at the maximal flow allowed by the oxygen regulator (at least 15 Ipm, but
many allow a much greater uncalibrated flow)

® [f patient is not saturating = 90%, remove face mask and switch to non-invasive CPAP by using ventilator, non-
invasive ventilation machine, commercial CPAP device, or BVM with PEEP valve attached. Titrate between 5-15
cm H,0 of PEEP to achieve an oxygen saturation > 98%. Consider this step in patients saturating 91-95%.

® Allow patient to breath at tidal volume for 3 minutes or ask the patient to perform 8 maximal exhalations and
inhalations

® Attach a BVM to oxygen regulator and set it to maximal flow (at least 15 lpm). If the patient required CPAP for
preoxygenation, attach a PEEP valve to the BVM set at the patient’s current CPAP level

Apneic Period

® Push sedative and paralytic (preferably rocuronium, if the patient is at risk for rapid desaturation)

® Derach face mask from the oxygen regulator and artach the nasal cannula. Drop the flow rate to 15 lpm.

® Remove the face mask from the patient.

® Perform a jaw thrust to maintain pharyngeal patency.

® [f the patient is high risk (required CPAP for preoxygenation), consider leaving on the CPAP during the apneic

period or providing 4-6 ventilations with the BVM with a PEEP valve attached. Maintain a two-hand mask seal
during the entire apneic period to maintain the CPAP.

Intubation Period

Leave the nasal cannula on throughout the airway management period to maintain apneic oxygenation.

* If 3 regularors are available, arrach reservoir face mask, BVM, and nasal cannula to them. If only one regulator is available, consider using a stand-
alone oxygen rank to offer a second source of oxygen.




HIZLI ARDISIK ENTUBASYONUN
TANIMI

Zamana karsi guvenle gecilmesi gereken kritik
ve zorlu basamaklarin oldugu

Her basamakta hastanin klinik ozelligine gore
secilmis tedavilerle basarilan kisa mesafeli
hayat kosusu gibidir.




}Vaka.l {

80 yasinda bayan hasta acil servise
nefes darligi sikayeti ile basvuruyor.

Bilinen KKY ve KOAH hastasi

TA:160/90mmHg, SS:40, NB:130/dk, AA:36,
Spo2:60 (oksijensiz)

Biling konfu, ajite,Tedavinin 30 dk.da
(bronkodilatator ve KKY tedavi) hasta
daha da kotuye gidiyor

Tedavi sonrasi kan gazinda PH:7.1,
PO2:45 mmHg, PCO2:60mmhg, HCO3:24

Hastanin EKG bulgusu olan 6.5 mmol/L
“K” degeri mevcut

Ne yaparsiniz??? Nelere dikkat
edersiniz???




’P” LER KURALI

Preparation, (Hazirhk)
Preoxygenation, (Onoksijenlendirme)
Pretreatment, (Ontedaviler)

Paralysis with induction, (Indiiksiyon ajanlari ile paralizinin
gerceklestirilmesi)

Frotection and positioning, (Tupu yerlestirme ve sabitleme)
Flacement with proof, (Tupun yerinin dogrulanmasi)

I ostintubation management. (Entubasyon sonrasi bakim)



HIZLI ARDISIK ENTUBASYONDA
TEMEL MANTIK NEDIR ???




edikasyonla

ternatif_ Hava Yol
RipIriari

D [ () v \ A

ON OKSIJENLENDIRME

vuarl ma
Dakika %10

entanil 1-2 u/kg |
Lidokain 1-2 mg/kg IV
molol 2 mg/kg

-liimw e

nari E:23 cm, K:21 ¢
lipti sabitle



dk hastanin siki takit
ogun bakima yatigi




HAVA YOLU YONETIMINDE AMAC

~ Hastanin aspirasyondan korunmasi




ENTUBASYON SONRASI TAKIP




&

ENTUBASYON

)




Sedatif hipnotikler

Propofol 200

: mg/20cc
Etomidat 20

mg/10cc amp.

Midazolam 5
mg/5cc

Thiyopental

500 mg/10cc
flk.

w Ketamin 500
Pental®Sodyu™
1 Enjektabl Flako"
0.6g Tiopental
i Steril - Apirojen .

mg/10cc







UKSUuNiikolin Kontraendikasyonliari




Ates yuksekligi ve havale gecirme sikayeti ile acile
getirilen 3 yas cocuk hastanin

Anti konvulsan ilaglara ragmen nobeti kontrol altina
alinamiyor.

%100 Oksijen 10 It/dk verilmesine ragmen hastanin
Sp0O2 %70°e diisliyor, nabzi 180 atim/dk

Boyle bir hastada ne yaparsiniz???

Nelere dikkat edersiniz???




edikasyonla

ternatif_ Hava Yol
RipIriari

D [ () v \ A

ON OKSIJENLENDIRME

vuarl ma
Dakika %10

entanil 1-2 u/kg |
Lidokain 1-2 mg/kg IV
molol 2 mg/kg




Vital Fonksiyonlari; TA: 80/40 mmHg,
SS:30/dk, AA: 35, Nb: 130/dk, Sp0O2:%90
(oksijensiz)

Bilinen KAH mevcut, Antiepleptik
kullaniyor

Bu hastada hangi medikasyonlari
secgersiniz???

Hangi medikasyonlardan kaginirsiniz???

09,9009 09:23




edikasyonla

ternatif_ Hava Yol
RipIriari

D [ () v \ A

ON OKSIJENLENDIRME

vuarl ma
Dakika %10

entanil 1-2 u/kg |
Lidokain 1-2 mg/kg IV
molol 2 mg/kg

-liimw e

nari E:23 cm, K:21 ¢
lipti sabitle



Oneriler Ketamin

Hemarajik sok gibi hipotansif hastalarda
Ketamin tercih et eger KAH yoksa

Status astmatikusa bagli solunum yetmezliginde
ketamin tercih et

Septik soklu hastada ketamin tercih et

Cocuk hastalarda ketamin kullanacaksan
mutlaka atropin kullan ve esmololu ilave et



Oneriler Thiopental

Thiyopentali kafa travmali hastada kullan
ancak hipovolemik soka dikkat !!!

Epileptik hastalarda ve gocuklardaki atese
bagli konvulsuyonlarda thiyopentali tercih et



Oneriler Ftomidat

Kardiyovaskuler yan etkisi minimal oldugu
icin KAH olan hastalarda veya KKY i
hastalarda ilk secenek olabilir

Epileptik hastalarda kontraendikedir

Tek dozunun bile surrenal supresyon
yapabildigini unutmal!!!



Oneriler Propofol

Cok kisa etki sureli (8-10 dk.) ve ¢ok kisa etki
baslangicl olmasi buyuk avantaj

Herturlu hastada kullanilabilir ancak doza
bagimli hipotansif etkileri nedeniyle dikkatli
kullaniimasi onerilmekte

Antiemetik ve antiepileptik ekileri avantajlari
arasindadir



Oneriler Midazolam

Ozel bir kontraendikasyonu yok
Herturlu hastada kullanilabilir

Antagonize edilebilir



VAKA 4

112 tarafindan, 8 aylik gebeligi olan 28 yas
bayan hasta arac ici trafik kazasi (arac takla
atmisg) ile acil servise getiriliyor

Hastanin TA:90/60 mmHg, Nb:50 atim/dk,
Sp02:80 (6It/dk) oksijenle, Solunum duzensiz

ve 10/dk
Kuatriplejik hastanin biling¢ acik,

Hasta muayenin sonuna dogru siyanoze oluyor
ve bilin¢g bozuluyor




edikasyonla

ternatif_ Hava Yol
RipIriari

D [ () v \ A

ON OKSIJENLENDIRME

vuarl ma
Dakika %10

Fentanil 1-2 u/kg IV
Lidokain 1-2 mg/kg IV
molol 2 mg/kg

-liimw e

nari E:23 cm, K:21 ¢
lipti sabitle






HIZLI ARDISIK ENTUBASYON HASTAYA
VE BIZE NELER KAZANDIRDI

Hastanin hava yolunu guvence altina aldik

Beklenen entubasyonu erkene alarak kontrolumuz
altinda gerceklestirdik (basari oranimizi arttirdik)

Hastanin hipoksisine sekonder gelisen fizyolojik
yanitin zamanla hastada olusturacagi
komplikasyonlari azalttik (kisir donguyu kirdik)

Acilin tum personelinin anksiyete duzeyini azalttik
Hastanin tedavisine katki sagladik
Ekibin enerjisinin ve gucunun planlamasini yaptik







Literatiirdeki yenilikler

Etomidatin diisiik dozlarda tek doz kullanimu bile siirrenal
yetmezlige neden olabilir. Ozellikle septik soklu hastalarda
kullanmamamiz 6neriliyor. Mecbur kalimirsa 50 mg
hidrokortizonu alt1 saat araliklarla vermemiz oéneriliyor

CJEM*JCMU Septemberr 2006;8(5)

Acil sartlarda HAE yapilan hastalarda induksiyon ajam olarak
ketamin ve etomidat uygulanan ¢alismada benzer o6zelliklere
sahip olan hastalarda anlamh olarak surrenal yetmezlik tespit
edilmistir ve sonu¢ olarak onerileri su olmustur. Sepsisli
hastlarda ketamin iyi bir tercih olabilir.

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



Literatiirdeki yenilikler

Obez hastalara pozitif basingli ventilasyonla
preoksijenasyonunun saglanmasinin daha yararl
olabilecegi

Entubasyonun apne fazinda nazal kanul araciligi ile
passif difuzyonla oksijenasyona faydasi olabilecegi
yonunde bilgiler gelmektedir




Literatiirdeki yenilikler

Krikoit basi (sellik) pasif aspirasyondan korur

Sellik manevrasinin (krikoit basi) aspirasyondan
korumasi sinirhidir ve bu konudaki yayinlar deneysel
ve gucsuzdur

Sellik manevrasinin hava yolunda obstruksiyona
neden olabilecegi ve bunun sonucu entubasyonda
zorluga neden olabildigine dair yayinlar mevcut.

Sellik manevrasinin yararliligi konusunda daha guclu
kanitlar elde edene kadar opsiyonel olarak
kullanilmasi oneriliyor

Ugeskr Laeger. 2007 Jun 11;169(24):2305-8.


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Alstr%C3%B8m%20HB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus

Literatuirdeki yenilikler
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