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Analjezi ve sedasyon komplikasyonlarr, ne
yapalim?

Agri: Vicudun belirli bolgelerinden ortaya cikarak farkina varilan ve siklikla
dokularin zedelenmesi sonucu olusan hosa gitmeyen bir duygudur

Analjezi: Hastanin bilin¢ duzeyini degistirmeden agrinin kesilmesi veya
hissedilmesinin azaltilmasi

Sedasyon: Hastanin cevreye ilgisinin ve dis uyaranlara karsi cevapliliginin
azaltilmasidir



Analjezi ve sedasyon komplikasyonlari, ne yapalim?

m Levels of Sedation and Analgesia

Responsiveness

Airway

Breathing

Minimal sedation
(aka “anxiolysis”)

Normal but slowed response to
verbal stimulation

Unaffected

Unaffected

Moderate sedation
(aka “conscious sedation”)

Purposeful response to verbal or
physical stimulation

Usually maintained

Usually adequate

Deep sedation

Purposeful response after repeated
or painful physical stimulation

May be impaired

May be suppressed



Neden Sedasyon Analjezi ?

Agrinin giderilmesi

Hastanin korku ve endiselerinin giderilmesi

Hasta ve hekim memnuniyeti



Neden Sedasyon Analjezi ?



Neden uygulamaktan cekiniyoruz?

Asiri sedasyon korkusu...
Komplikasyonlarla basa ¢cikamama...

Kullanilan ilaclar hakkinda ve komplikasyonlari hakkinda bilgi sahibi
olmama

Fizik muayene bulgularini degistirir mi?



Neden uygulamaktan cekiniyoruz?

Hemodinamik ve solunumsal bozukluk
Hastanin tedaviyi kabul etmemesi
Hekimin havayolu yénetimi,

ileri kardiyak yasam destegi bilgisi



Neden uygulamaktan cekiniyoruz?

Hastanin monitorizasyonu icin gerekli malzemelerin olmamasi

Kullanilacak olan ilacglara karsi aler;ji



§1MH anestezr uzmam gelyor.
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Analjezi ve sedasyon komplikasyonlari, ne yapalim?

Sedoanaljeziye bagl mortalite ve morbidite orani disukttr

Acil servislerde komplikasyon orani % 2,3-7,7

Allerjik reaksiyon
Solunum depresyonu

Kardiyo pulmoner arrest nadiren gorulebilir



Sedasyon ve Analjezide Onemli Noktalar

Uygun kosullar Egitilmis personel Hasta degerlendirilmesi

Egitilmis personel... Uygulanan ajani tanima SAMPLE...

Hasta degerlendirilmesi... Biling ve klinik gidis takibi... Endikasyon...
Onaylanmisizin... Komplikasyon ve yan etki... Fasting time...
Yardimci alet ve destek... lleri havayolu ve KPR deneyimi  Vitaller, havayolu (?),
Monitorizasyon... Destek personel... Biling ....
Dokiimantasyon... FM zorunlu...

Taburculuk tavsiyeleri...



Sedoanaljezi-ac¢lik stresi

Genel olarak yakin zamanda oral alimda aspirasyon riski derin
sedasyonda artar

Yakin zamanda oral alim yluziinden sedasyonun yapilmasi ya da
ertelenmesi karari verilirken bu risk islemin aciliyeti ile
dengelenmelidir



ASA Siniflamasi ve Sedasyon Riski

(American Society of Anesthesiologists-Amerikan Anestezistler Dernegi)

Siniflama Sedasyon Riski
ASA 1 Minimail

(Normal saghkh insan)

ASA 2 Dusuk
(Hafif sistemik hastalik, normal hayat)
ASA 3 Orta

(Orta-ciddi derecede sistemik hastalik, bazi
fonksiyon sinirlamasi mevcut)

ASA 4 Yuksek
(Hayat: tehdit eden ciddi sistemik hastahk
mevcut)

ASA S5 AsIr yuksek

(Olmek lizere olan hasta)

Milller MA, Levy P, Patell MM. Pieceduiall sedatiem and analgesia im the emeigency depaitment: winat aie the isks? Emeig Med Clim Neith Am. 2005
May;23(2):551-72.



Analjezi ve sedasyon komplikasyonlarr, ne yapalim?

Monitorizasyon

Bilincin gorsel ve verbal takibi
Bulanti, kusma

Kan basinci

Nabiz sayisi

Oksijen satlrasyonu
Solunum sayisi
ETCOZ



Analjezi ve sedasyon komplikasyonlari; ne yapalim?

Yuksek akimli oksijen kaynagi

Aspirator ve genis sondalar

Damar yolu gerecleri

Havayolu gerecleri

Monitor gerecleri (EKG, Pulse oksimetre, TA)
Resusitasyon ilaclari

Geri dondurucu ilaclar

Yeterli ekip



Analjezi ve sedasyon komplikasyonlarr, ne yapalim?

En az yarim saat sireyle stabil vital bulgular

Respiratuar distres bulgularinin olmamasi

Bulanti, kusma veya sersemlik hissinin olmamasi veya cok az olmasi
Alert, oriente olmasi ve komutlara uymasi

Oral alim olmasi

Sorumlu bir yakinin olmasi



Post anestezik derlenme skoru (Modifiye Aldrete skorlamasi)

BiLING DURUMU Tamamen uyanik ve oryante (isim, yer,zaman)
Sesli uyarana yanit mevcut

Yanit yok

N O = DN

AKTIVITE Tum ekstremitelerini istemli olarak ve emirlere uygun
hareket ettiriyor

Sadece iki ekstremiteyi hareket ettiriyor
Hareket yok
SOLUNUM Derin soluyabiliyor ve oksurebiliyor

Dispne, kisith solunum veya takipne

S B N O BB

Apneik veya mekanik ventilasyon desteginde

DOLASIM Kan basincinin preanestezik olgimun * %20’si 2
seviyesinde olanlar

Kan basincinin preanestezik olgimun =+ %20-49°u 1
seviyesinde olanlar

Kan basincinin preanestezik dlgumiin * %50’si 0
seviyesinde olanlar

OKSIJEN SATURASYONU Oda havasinda SpO, > % 92 2

SpO, > %90 duzeyinde tutmak i¢in O, destegine ihtiyac 1
duyanlar

O, destegine ragmen SpO,< %90 olmasi 0
TopLaM skor  ldeal olarak hasta toplam skoru 10 oldugu zaman taburcu
edilmeli (minimum 9)

" (Aldrete JA. The post-anesthesia recovery score revisited.J Clin Anesth 1995;7:89-91.)



llaclar

Lokal Anestezi

Ketamin Komplikasyonlari
Fentanyl Komplikasyonlari
Benzodiazepin Komplikasyonlari

Etomidate Komplikasyonlari



Lokal Anesteziklere Bagli Toksisite

Bupivakain, mepivakain ve lidokain intravaskuler uygulanmasi

Refrakter nobetler
Kardiyovaskuler kollaps

% 20 Intravendz lipid uygulanmasi 1.5 ml/kg bolus



Intravenéz Lipid Emiilsiyonu

2015 AHA

Norotoksisite belirtileri gorulen veya lokal anestezik toksisitesine bagl kardiyak
arrest olan hastalarda, standart resusitatif bakim ile eszamanli olarak

Intravenoz Lipid Emiilsiyonu uygulanabilir



Ketamin

0.5-1.0 mg/kg iv; 2-4 mg/kg im
Disosiyatif analjezi, sedasyon, amnezi
Etkinin baslangici 1-2 dk

Etki stresi 30-60 dk



Ketamin

Santral Sinir Sistemi

Etkilerini opiat benzeri ve NMDA reseptdrleri GUzerinden gosterir

Yan etkilerinde Naloxan kullanilabilir



Ketamin

Ketamin kullanimi sonucu istenmeyen psikolojik reaksiyonlar ortaya cikabilir
Canli rayalar
llizyonlar

Bu yan etkiler yasla {,, dozla 1, erkeklerde {, degisebilir

Yan etkileri icin benzodiazepinler ( midazolam, lorazepam, diazepam) kullanilabilir



Ketamin Kardiyovaskuler Sistem

Ketamin kan basincini, nabizi, kardiyak outputu artirir

Benzodiazepinler, inhale anestezikler ve propofol ketaminin bu etkilerini azaltir

Hemodinamik degisiklikler ketamin dozuyla iliskili degildir



Ketamin

Ketamin icin en ¢ok tzerinde durulan konu ICP artisidir.
Dogal olarak TBY hastalarinda kullanilmasi noktasinda cesitli teredditler mevcuttur
Prospektif bilgisi ve FDA halen uyariyor

Literatur incelendiginde giinimuze kadar olan calismalarda farkli sonuclar elde

edilmistir



Table 1. Cerebral Hemodynamic Effects of Ketamine in Human

Hemodynamics Study setting
Cruality Size /study T increase, | decrease, intracrania Concomitant
Feference SCOTE Eroup Diose, ketamine <= no change complianoce medication Wentilation
Mayberg et MNA 20 Ket 1 mg/ kg bolus, <« MAFP, CPFP, AVIMD, | MNeurosurgical Isoflurane Controlled,
al. {ﬁ] racermic VMCA, ICP patients, mildly anesthesia with normoventilation
19495 raised ICP MO
Strebel et al. 2 6666 Ket/ 2 mg/kg bolus, T VMCA and T MAP | Neurosurgical lsoflurane Controlled,
(12) 1995 C/Mid s racemic VMCA and <= MAP 1 patients, no anesthesia + normoventilation
Esm VMCA and | MAP cerebral 0.1 kg/mg
COMpromise midazolam, or
5 mg esmolol boli
Kolenda et 5 16/ 17 Ket/ 65 mg/kg/d T MAF and CPP, Head-injured 65 mg ke sd Controlled,
al. (14] Fen racemic, cont. compared to fentanyl patients, ICU/ midarclam, comnt. normoventilation
19495 infusion increased CP infusion
Albanese et MNA B Ket L3 5mgikg = MAP, CPP, S5, «» Head-injured I mg/kg/h Controlled,
al. {:.!T'I racemic, bolus VCOMAY | IC patients, ICLI/ propofol, cont. normoventilation
194 mcreased | infusion
Bourgoin et 5 12713 Ket/ 492 = 1.5 mg/ = [CF and CPFP, T HE, Head-injured Q84 = 30 mg/kg/h  Controlled,
al. (18) Suf kg h racemic, compared to sufentanil patients, ICL/ midaxoclam, cont. normoventilation
2003 cont. infusion increased [CP infusiomn
Sakai et al. 3 S8 Awad  2mglkgi/h = MAF, HR, VMCA no Surgical patients, 6 mg kg Controlled or hypo-
(26) 2000 Pro/Pro racemic, cont. cerebral compromise <= propotol, cont. normoventilation or hyper-
infusion VMCA, palC infusion ventilation
compared to propofol
alome
Magase et al. 3 15/15 Ket/'C 1 mg/kg =+ VMCA, compared to Surgical patients, no  Isoflurane Controlled,
Fl?] 2001 racemic, bolus isoflurane alone cerebra anesthesia hypowventilation
COMpromise without MNoCr
Engelhard et 3 12,12 25 mg/kg/h ++ autoregulatory index, Surgical patients, no  1.5-25 pg/ kg ml Controlled,
al. (28] ProKet) S+, cont compared ko cerebral pmput%l, targeted normoventilation
200 Sevo infusion sevoflurane anesthesia COMpromise plasma
concentration
Vollenweider MNA 101010 Each isomer: S5+: T tlCMEGlu anterior Volunteers, no Mone Spontaneous
et al. (29] S+/R—/C 15 mg bolus cingulate, frontal, cerebral
1997 + 0 parietal, left COMpPromise
1.2 mg/kg h, sensorimotor cortices,
cont. infusion thalamus
E—: | fACMECIu
temporomedial cortex,
left insula
Holcomb et MA 13510 Ket,/ ' C 0.3 mg/kg bolus, T rCBF in anterior Volunteers, no Mone Spontaneous
al. {IECI] racermic cingulate, medial, cerebral
200 inferior, trontal cortices COMpromise
1 rCEBF (relative) in
cerebellum
Lang=6 et al. MNA 9 Ket 30, 100, 300 ng Global T rCBF, highest in  Volunteers, no Mone Spontaneous
fEJﬂEDEG ml racemic, anterior cingulate, cerebral
targeted thalamus, putamen, COMpromise
plasma frontal cortices, <=
concentration rCMEBEO,, T LBV

frontal cortex
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REVIEW ARTICLE

Anaesthesia in haemodynamically compromised
emergency patients: does ketamine represent the best
choice of induction agent?

C. Morris,” A. Perris,? J. Klein' and P. Mahoney?®

1 Consultant in Anaesthesia and Intensive Care Medicine, 2 Spedalist Registrar in Emergency Medicine, Daby Hospitals
Foundation Trust Dearby, UK

3 Defence Professor Anaesthesia, Department of Military Anaesthesia and Cntical Care, Royal Centre for Defence
Medicine, Birmingham Research Park, Edgbaston, Birmingham, UK

Summary
In rapid sequence induction of anaesthesia in the emergency settung in shocked or hypotensive
patients (e.g. ruptured abdominal aortic aneurysm, polytrauma or septic shock), prior resuscitation
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The Emerging Use of Ketamine for Anesthesia and Sedation in
Traumatic Brain Injuries

Lee C. Chang', Sally R. Raty’, Jaime Ortiz’, Neil S. Bailard’, and Sanjay J. Mathew?2
'Department of Anesthesiology, Baylor College of Medicine, Houston, TX, USA

2Staff Physician, Michael E. Debakey VA Medical Center, Houston, TX, USA

*Menninger Department of Psychiatry & Behavioral Sciences, Baylor College of Medicine,
Houston, TX, USA

SUMMARY

Background—Traditionally, the use of ] ine for patients with t tic brain injuries is
contraindicated due to the concern of increasing intracranial pressure (ICF). These concems,
however, originated from early studies and case reports that were inadequately controlled and
designed. Recently, the concern of using ketamine in these patients has been cl:.allenged bv a
mumber of published studies demonstrating that the use of ketamine v -

. pp 37-39. J Neurosurg Pediatries 4:40-46, 2009

ss of ketamine in decreasing intracranial pressure
with intracranial hypertension

ALD. Youv Guesurp, MLD.,* Apa Taaar, Pr.D.?
mLeuRD, MNL.D.22

Care and *Pacdiatric Newrosurgery, Meyer Children’s Hospital, Rambam Medical
rort Faculty of Medicine, Technion, Israel Institute of Technology, Haifa, Isracl

ne sedation is often needed in patents with intracramal hvpertension. All widelv used sedative

is often suboptimal and comorbidities (particularly cardiovascular) may be extensive. The induction Aims—The purpose of this article was to review the cusrent literatur I Anesth (2014) 28821827
agents with the most favourable pharmacological prop B . 4001 4-1845-3
appear to be ketamine and etomidate. However, ctom s wrﬂcll‘lﬂ:\d Mewracrit Care (A014) 21:163-173
countries and impairs steroidogenesis. Ketamine has b j iﬂgﬂ'p‘ OO0 101007 s 1 A 2801 3 -ﬂjﬁ-_lr
presence of brain injury, but we argue in this review tl ARTICLE
cramal pressure or cerebral blood flow are in fact atten

REVIEW ARTICLE

subsequent anaesthesia and the greater general haemoc
Ketamine represents a very rational choice for rapid s
compromised patients.

The Ketamine Effect on ICP in Traumatic Brain Injury

MEDICAL INTELLIGENCE
F. A, Zeiler - J. Teitelbawm - M. West -
L. M. Gillman

Revising a Dogma: Ketamine fc

Neurological Injury?

Sabine Himmelseher, Mp*, and Marcel E. Durie

*Klinik fuer Anaesthesiologie, Klinikum rechts der Isar, Techn
Anesthesiology, University of Virginia Health System, Charlof

We evaluated reports of randomized clinical trials in the Publighed online: 11 Felrusary 2014

perioperative and intensive care setting concemning ket-

amine’s effects on the brain in patients with, or at risk for, @ Springer SclencetBusiness Madia New York 2014

neurological injury. We also reviewed other studies in hu-
mans on the drug’s effects on the brain, and reports that
examined ketamine in experimental brain injury. In the
clinical setting, level II evidence indicates that ketamine

does notincrease intracranial pressure when used under Abstract  Our goal was 1w perform a systematic review of  adverse effects were recorded. Two mviewers indepen-

conditions of controlled ventilation, coadministration of a

y-amincbutyric acid (GABA) receptor agonist, and with- the literature on the wse of ketamine in tmumatic brain - dently extracted daa including population characteristics

out nitrous oxide. Ketamine may thus safely be used in

neurologically impaired patients. Compared with other injury (TBI) and its effects on intmemmial pressure (BCP). and reatment characteristics. The strength of evidence was
All articles from MEDLINE, BIOSIS, EMBASE, Global  adjudicated using both the Oxford and GRADE methodol-
Health, HealthStwr, Scopus, Cochrane Library, the Imer-  ogy. Our search strategy prodoced a wial 371 citations.
national Clinical Trials Registry Platform (inception o0 Seven articles, six manuscripts and one mesting proceed-

anesthetics or sedatives, level Il and 11T evidence indicates.

November 2013), reference lists of relevant

PP . . [ | R ——

gruy literature were mhﬁi Two reviewers lTIiiﬂPﬂl‘ldﬂTlll} ketamine, while du:.umx:nlml_ I("P in severe TBI pul.u:nLl.

aricles, amd  ing, were considersd for the review with all wilizing

Pl | .

T [

- does not increase intracranial pressure comp:
ids: meta-analysis of randomized controlled tri

bing Ding * Yao Tong -
Xiang Zhao - Hao Ren -

ary 2004 f Accepiad: 2 May 2004/ Published online: 24 May 2014
y of Anesthesiokgias 2014

administration as the main oute
aetamine is raditionall y avoided in sedation leads w the same ICP levels as o
patients with risk of intracranial hyper-  confidence interval (95 % CT),
er, results from many clinical tials con-  There were no significant &
sern. We critically analyvzed the published  pressure values between the o
gots of ketamine on intracranial pressure 95 % CL =224, 4.22; P = (L.55)
a cerebral hemodynamics 1o determine  was also comparable with opiod
w was safe for patisnis with hemodynamic  cembral perfusion  pressure (b
irain injures, —T7.95 58 P =076).
weelermafenlly e arebey] the smilime dlatabopes o i rne fuetoine The recpnlie of s



Fentanil

Morfine gore 75-125 kat daha potenttir.

Yagda cozundrligu fazladir

Kan beyin bariyerini cok hizl gecer.

Etki cok kisa stirede baslar.

Intrinsik anksiyolitik ya da amnestik dzellikleri yoktur

Histamin serbestlesmesi yapmaz



Fentanil Komplikasyonlari

Nadiren bulanti, kusma, hipotansiyon ve diger kardiyovaskuler
degisiklikler.

Naloksan ile dlizelmeyebilir, asiste ventilasyon gerekebilir

Bazen de farmakolojik paralizi (stiksinil kolin) gerekli olabilir.



Fentanil Komplikasyonlari

Solunum depresyonu ve gogus duvari rijitesi hizli ve yuksek dozlarda gorulir
Nadiren hipotansiyon yapabilir

Nobet 50-100 mcg/kg gibi ylksek dozlarda
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Ann Emerg Med. 1989 Jun;18(6):635-9.

The safety of fentanyl use in the emergency department.
Chudnofsky CR1, Wright SW, Dronen SC, Borron SW, Wright WMB.

# Author information

Abstract

Fentanyl citrate is a synthetic narcotic 1,000 times as potent as meperidine. It produces minimal hemodynamic effects and is characterized by a rapid
onset of sedation and analgesia, a relatively short duration of action (approximately 30 to 40 minutes), and rapid reversal with opiate antagonists.
These properties make fentanyl an ideal drug for emergency department use. The safety of fentanyl use in an adult ED population has not previously
been studied. We retrospectively reviewed the charts of 841 patients who received fentanyl at the University of Cincinnati Center for Emergency Care
between January 1985 and June 1988. The study population included 497 (59%) men and 344 (41%) women, with an average age of 33 years. The
average dose of fentanyl was 180 micrograms (range, 25 to 1,400 micrograms). Six patients (1%) experienced mild side effects including nausea
(one), emesis (two), urticaria (one), and pruritus (two). Nine patients (1%) developed more serious complications including six cases (0.7%) of
respiratory depression and three cases (0.4%) of hypotension. Two of 183 patients (1%) who received midazolam and two of nine patients (22%) who
received haloperidol developed respiratory depression. Four of the six patients with respiratory depression and two of the three patients with
hypotension were intoxicated. All of the complications were transient, and none resulted in hospitalization. We conclude that fentanyl is a safe drug for
use in the ED. To maximize safety, we recommend careful dosing and titration, close patient monitoring, and the availability of naloxone hydrochloride
and resuscitation equipment (ABSTRACT TRUNCATED AT 250 WORDS)

Comment in
Anesthetics in the ED. [Ann Emerg Med. 1990]

PMID: 2729688 [PubMed - indexed for MEDLINE]

£

Acil serviste kullaniminda komplikasyon orani oldukc¢a azdir.
Bu calismada, fentanil kullanilan 841 acil servis hastasinin
sadece 6’sinda solunum depresyonu, 3 hastada ise

hipotansiyon gelistigi bildirilmistir
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Oral transmucosal fentanyl citrate for analgesia
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Adverse events associated with procedural
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Opioids and the management of chronic severe
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Selected Reports

Fentanyl-Induced Chest
Wall Rigidity

Basak Coruh, MD; Mark R Tonelli, MD: and David B Park, MD

Fentanyl and other opiates used in procedural seda-
tion and analgesia are associated with several well-
known complications. We report the case of a man
who developed the uncommon complication of chest
wall rigidity and ineffective spontaneous ventilation
following the administration of fentanyl during an elec-
tive bronchoscopy. His ventilation was assisted and the
condition was reversed with naloxone. Although this
complication is better described in pediatric patients
and with anesthetic doses, chest wall rigidity can
occur with analgesic doses of fentanyl and related com-
pounds. Management includes ventilatory support and

bronchoscopy was performed for airway anesthesia and
inspection. The patient received a total of 150 pg IV fen-
tanyl and 4 mg IV midazolam in divided doses during
this 20-min portion of the pmc(‘clur{’. Airway examination
revealed right vocal cord paralysis, right arytenoid edema,
and extrinsic compression of the right lateral tracheal wall.
The diagnostic bronchoscope was then withdrawn to insert
the endobronchial ultrasound scope. Because the patient
was awake at this time, he received an additional 1 mg of
midazolam and 100 pg of IV fentanyl. Two minutes after
medication administration, the patient was noted to have
clenched hands and jaw. His chest wall hecame rigid, and
chest wall movement ceased. The patient developed hyper-
tension to 208/134 mm Hg and oxygen desaturation decrease,
with the lowest observed oxygen saturation being 81%.
The patient lost consciousness and bag-valve-mask venti-
lation was initiated to assist patient breaths. Naloxone,
0.2-mg IV, was administered with rapid resolution of rigid-
. N PR o e T

‘entanyl Chest Wall Rigidity Syndrome—A Case Report

Robert L. Vaughn D.D.S.*
C. Richard Bennett D.D.S. Ph.D.**

INTRODUCTION
Fentanyl (Sublimaze), a phenylpiperidine deriva-
ve, is a potent narcotic with rapid onset and short
uration. An analgesic agent with these features is
uwitable for the production of conscious-sedation,
euroleptanalgesia, neuroleptanesthesia, and anes-
hesia. A side effect, namely rigidity of the chest, jaw,
nd abdominal muscles, has been noted with fentanyl
nd fentanyl-containing compounds. This was first
escribed by Hamilton and Cullen.®
Chest wall rigidity is a serious complication that
st be diagnosed and treated immediately. Respi-
atory and cardiovascular complications may de-
elop from hypoxemia and hypercarbia with result-
1g morbidity and mortality. Anyone administering
>ntanyl must be thoroughly trained in airway man-
gement and the use of narcotic antagonists as well
s neuromuscular blocking agents.

‘aerr Ronort

At approximately 2:25 PM it was decided to ad-
minister one more aloquot of 0.025 mg. of fentanyl.
Blood pressure was 118/80 and pulse was 96, respi-
rations were 16. At 2:26 PM (one minute later) the
patient suddenly:

1) became rigid (tonic spasm)

2) ceased breathing

3) the jaw muscles were clenched and the chest

wall became very rigid and noncompliant to
external pressure.

The patient’s eyes remained open and were ap-
parently focusing and following movements. At-
tempts at artificial ventilation with a manual venti-
lator (Ambu bag) were unsuccessful. Thirty seconds
after the onset of the rigid chest wall syndrome 0.4
mg. of Narcan were administered via the patent in-
travenous infusion. At approximately 2:27 PM spon-
taneous respirations resumed and the spasm of the
jaw muscles ceased. A few seconds later the patient

Anesth Prog 37:46-48 1990

Ineffective Ventilation During Conscious Sedation
Due to Chest Wall Rigidity After Intravenous Midazolam

and Fentanyl

William E. Ackerman, Mp, James C. Phero, oMb, and Gregg T. Theodore, Mp
Department of Anesthesia, University of Cincinnati College of Medicine, Cincinnati, Ohio

CASE REPORT

Chest wall rigidity has been reported after the
administration of high-dose intravenous fentanyl.
This case report supports the observation that
low-dose intravenous fentanyl may also cause

Emergency anesthesia consultation was requested after
an obstetrician administered 1 mg (1 ml) of midazolam

i B CLINICAL INVESTIGATIONS

Anesthesiology

TFHO29-03i, 1993

B 1993 American Soclety of Anesthesiologists, Ine,
J. B Lippincon Company, Philidelphia

2 Fentanyl-induced Rigidity and Unconsciousness

-* in Human Volunteers

Incidence, Duration, and Plasma Concentrations

James B. Streisand, M.D.,” Peter L. Bailey, M.D.,* Leon LeMaire,

M.D.,t Michael A. Ashburn, M.D.,%

Stephen D. Tarver, M.D.,§ John Varvel, M.D.,1 Theodore H. Stanley, M.D.**

Background: Muscle rigidity frequently accompanies induc-
tion of anesthesia with oploids. The authors sought to deter-
mine whether unconsciousness and amnesia occur when hu-
mans develop rigidity and apnea after intravenous fentanyl
(without other concomitant anesthetics).

Oc Methods: The incidence and duration of rigidity and level
of consciousness were evaluated and associated plasma con-
centrations of fentanvl were meaciieed 3 17 beaiilver odsile

and adequate oxygenation (Spy, > 90%). Wh
curred, it started 3 + 0.9 (range 1-4) min after t]
fentanyl concentration and lasted for 11.5 £ 5.
min. Rigidity started at a plasma fentanyl co:
21.5 % 4.4 (range 16-28) ng/ml and ended at 6
5.2-8.7) ng/ml, Baseline HR was less in the sul
sequently developed rigidity (56.7 + 7.8 vs.
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Opioid Antagonisti

Naloxone
Saf u opioid resp. Antagonisti
Morfin, Meperidine, Fentanil
Baslangic %2-1 amp (0.2-0.4 mg IV)
5 ampul’e kadar (2 mg) cikilabilir
15-30 dk etki baslar

Diagnostik amacli



Fentanil

Obez hastalarda girisimsel sedasyon icin Fentanil kullanildiginda dikkatli

olunmalidir
Lipofilik oldugu icin, obez hastalardaki yari dmri uzundur

Ilk doz verilirken total vicut agirhig Uzerinden hesaplamak gerekir ama ek doz

verilecekse ideal viicut agirligina gore hesaplanmalidir



Benzodiazepin komplikasyonlari

Diazepam
Doz: Eriskin: 2-10 mg,
Cocuk: 0,05-0,2 mg/kg
Etki baslangici hizhidir ve 2-4 saat devam eder.
Karacigerde metabolize olur; kc yetm ve sirozlu hastalarda kullanilmamalidir
Yari 6murd uzundur (36-90 saat)
Solunum depresyonu
Hipotansiyon
Opioidlerle kullanildiklarinda doz azaltilmalidir.

35



Benzodiazepin komplikasyonlari

Midazolam

5 mg/5ml, 15 mg/3 mlamp,
Sedasyon, Amnezi, Anksiyoliz, Iskelet kasi gevsemesi
Dozu: 0.02-0.04 mg/kg iv

Yetiskinlerde 1-3 mg’ lik dozlar
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Benzodiazepin komplikasyonlari

Midozalam:

Yuksek lipid coztundarlagu
Hizli etki baslangici 2 dk
Kisa etki suresi 60-90 dk

Kisa sureli sedasyonlarda tercih

Yaorli I:—:'Ifkiler: Solunum depresyonu, apne, hipotansiyon, karaciger yetmezliginde
ikkat...
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Benzodiazepin Antagonisti

Flumazenil

Klinik dozlarda saf kompetetif benzodiazepine antagonistidir
Reversibl baglanir

IV uygulamayi takiben 5-8 dk’da beyinde max konsantrasyona ulasir
Etki 1-2 dakikada baslar

Yarilanma omri 1 saatten azdir



Benzodiazepin Antagonisti

|.V. yetiskinde 0,2 mg 30 saniyede verilir
IV olarak 0.2 mg bolus dozu takiben hasta cevabi izlenir

Gerekli olgularda 0,3-0,5 mg tekrarlanan dozlar titre edilerek 1 dk araliklarla verilir

Toplam 3 mg Ustline ¢ikilmamasi onerilir



Etomidate

Preperat adi: Hypnomidate amp 10 ml, 2 mg/ml, 0.1-0.3 mg/kg iv

Etkinin baslangici 1 dk, etki stresi 5 -10 dk

Yan etkiler
Gecici solunum depresyonu
Miyoklonik kasilmalar

Bulanti, kusma



Etomidate Yan Etki

Enjeksiyon yerinde agri;
intraven®z yol alanindaki agri icin genis damar yolu acilmasi

Salin inflizyonu
Lokal analjezik kullanilabilir

Myoklonus; Opioid analjezik ve benzodiazepinlerin 6n ila¢ olarak kullanilmasi bu
yan etkiyi azaltabiliyor

Ancak ortaya ciktiginda nobet aktivitesi ile ayirt edilemedigi durumlarda gereksiz
tetkiklere ve hastanin uzun sure acil serviste zaman gecirmesine neden olabilir



Etomidate

Adrenokortikal hormon suipresyonu; 11-B-Hidroksilaz enzim inhibisyonu sonucu

ortaya cikiyor. Acik bir doz bagimli adrenokortikoid hormon sentezi stipresyonu
yaplyor
Tek doz 5 saat slireyle inhibisyona neden oluyor

Kullanim sonrasi 12 saatte bile stpresyon etkisinin gdsterildigi calismalar var



Etomidate

Karaciger tarafindan hizla hidroliz ediliyor ve inaktif metaboliti olusuyor

Bu nedenle hepatik kan akimi etki siresini belirler

Etkisiz metabolit idrar ile atilir

Analjezik 6zelligi yoktur

EEG aktivitesini ve serebral kan akimini deprese eder (barbdituratlara benzer)

Ortalama arteryel basinca etki etmediginden serebral perfizyon basincini

distirmeden intrakraniyal basinci azaltir



Etomidate

Etomidate histamin salinimini etkilemeyen intravenoz anestezik oldugundan reaktif
hava yolu olan hastalarda givenlidir

Hepatik ve renal yetmezlikte doz ayarlamasi 6nerilir

Kalp hizi, kan basinci ve kardiyak output korunur
Respiratuar depresan etkileri tiyopental ve propofolden daha azdir

Pulmoner fonksiyonlari azalmis hastalarda babutiratlara givenli bir alternatifdir



Etomidat

Ancak septik hastalari da iceren bu hasta grubunda adrenal yetmezlige neden

olmasinin mortalite ile birliktelik gostermesi kaygisi her zaman olmustur

Etomidat ister tek doz ister inflizyon sonrasi kesinlikle kortizol diizeyini disurdugu

ve adrenal sistemi baskililadig bilinmektedir



Crit Care hMed. 2012 Now;40(11):2945-33. doi: 10.1097/CCM.0b013e31825fec2E.

Etomidate is associated with mortality and adrenal insufficiency in sepsis: a meta-analysis®.
Chan CI'-.-11: Mitchell AL, Shorr AF.
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Abstract
OBJECTIVE: To evaluate the effects of single-dose etomidate on the adrenal axis and mortality in patients with severe sepsis and septic shock.

DESIGN: A systematic review of randomized controlled trials and observational studies with meta-analysis.
SETTING: Literature search of EMBASE, Medline, Cochrane Databkase, and Evidence-Based Medical Reviews.
SUBJECTS: Sepsis patients who received etomidate for rapid sequence intubation.

INTERVENTIONS: Mone.

MEASUREMENTS AND MAIN RESULTS: We conducted a systematic review of randomized controlled trials and observational studies with meta-
analysis assessing the effects of etomidate on adrenal insufficiency and all-cause mortality published between January 1950 and February 2012, We
only examined studies including septic patients. All-cause mortality served as our primary end point, whereas the prevalence of adrenal insufficiency
was our secondary end point. Adrenal insufficiency was determined using a cosyntropin stimulation test in all studies. We used a random effects
model for analysis: heterogeneity was assessed with the | statistic. Publication bias was evaluated with Begg's test. Five studies were identified that
assessed mortality in those who received etomidate. A total of 865 subjects were included. Subjects who received etomidate were more likely to die
(pooled relative risk 1.20; 95% confidence interval 1.02-1.42; Q statistic, 4.20; 12 statistic, 4 9%). Seven studies addressed the development of
adrenal suppression associated with the administration of etomidate; 1,303 subjects were included. Etomidate administration increased the likelihood
of developing adrenal insufficiency (pooled relative risk 1.33; 95% confidence interval 1.22-1.46; O statistic, 10.7; |2 statistic, 43.9%).

e TR o] B A dministration of etomidate for rapid seguence intubation is associated with higher rates of adrenal insufficie

natients with sepsis.
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Currently, single-dose etomidate has not been shown to cause increased mortality
in septic patients requiring intubation: however, sufficiently powered randomized
trials are required before definitive conclusions can be drawn.
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Etomidat’in entibasyon gerektiren sepsis hastalarinda mortaliteyi arttirdigi
gosterilememistir. Buna karsin kesin bir yoruma varmak icin daha glicli randomize
calismalara ihtiyac vardir
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Abstract
OBJECTIVE: To investigate the effects of moderate-dose hydrocortisone on hemodynamic status in critically ill patients throughout the period of
etomidate-related adrenal insufficiency.

DESIGN: : Randomized, controlled, double-blind trial (NCTO0862381).
SETTING: University hospital emergency department and three intensive care units.

INTERVENTIONS: After single-dose etomidate (HO) for facilitating endotracheal intubation, patients without septic shock were randomly allocated at
H6 to receive a 42-hr continuous infusion of either hydrocortisone at 200 mg/day (HC group; n = 49) or saline serum (contral group; n = 50).

MEASUREMENTS AND MAIN RE SULTS: After completion of a corticotrophin stimulation test, serum cortisol and 11B-deoxycortisol concentrations
were subsequently assayed at H6, H12, H24, and H48. Forty-eight patients were analyzed in the HC group and 49 patients in the contral group.
Before treatment, the diagnostic criteria for etomidate-related adrenal insufficiency were fulfilled in 41 of 45 {91%) and 38 of 45 (84%) patients in the
HC and control groups, respectively. The propartion of patients with a cardiovascular Sequential Organ Failure Assessment score of 3 or 4 declined
comparably over time in both HC and control groups: 65% vs. 67% at Hb, 65% vs. 69% at H12, 44% vs. 54% at H24, and 34% vs. 45% at Hd8,
respectively. Required doses of narepinephrine decreased at a significantly higher rate in the HC group compared with the cantrol group in patients
treated with narepinephrine at H6. No intergroup differences were found regarding the duration of mechanical ventilation, intensive care unit length of
stay, or 26-day mortality.

CONCLUSION: These findings suggest that critically ill patients without septic shock do not benefit from moderate-dose hydrocortisone administered
to avercome etomidate-related adrenal insufficiency.

Calismada etomidat kullanilan hastalar

iki gruba randomize edilmis ve bir gruba
entibasyon sonrasi altinci saatte
200mg/giin olacak sekilde Hidrokortizon
42 saat sireyle inflizyon halinde verilmistir

Replasman yapilan grupla yapilmayan grup
arasinda adrenal yetmezlik gelismesi, SOFA
skorlari, hastane kalis sliresi, mekanik
ventilasyon suresi, yogun bakim kalis stresi,
vazopresor gereksinimleri karilastiriimistir
tum gruplar arasinda bir fark
bulunamamistir

Bu nedenle buglin etomidat kullanimi
durumunda steroid replasmani
onerilmemektedir.



Etomidate

Hemodinamik olarak stabil olmayan septik ya da kritik hastalarda eger ketamin icin
bir kontrendikasyon ya da stiphe varsa, Etomidate kullanilabilir

Mortaliteyi arttirdigi acikca gosterilememistir

ANCAK Sepsis hastalari ve kritik hastalar hemodinamik olarak stabil iseler
Etomidate tercih etmek igin bir sebep goriinmemektedir

Etomidate adrenal yetmezlik yaptigi bilinmektedir



Analjezi ve sedasyon komplikasyonlari, ne yapalim?

Komplikasyonlara hazirlikh bulunalim
En iyi bildiginiz ajani kullanmali

Taburculuk kriterleri dikkat edelim
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