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AKIS

* Tanimlar

* Guvenlik

* Ekonomi

* Cevre kirliligi

* Tartigmal1 konular
* Gelecek



Can J Anesth/J Can Anesth (2012) 59:785-797
DOT 10.1007/s12630-012-9736-2

REVIEW ARTICLE/BRIEF REVIEW

Brief review: Theory and practice of minimal fresh gas flow

anesthesia

Metha Brattwall, MD, PhD - Margareta Warrén-Stomberg, PhD -

Fredrik Hesselvik. MD. PhD - Jan Jakobsson. MD. PhD

Metabolik akim
Minimal akim
Diisiik akim

Orta akim
Yiiksek akim
Cok yiiksek akim

250ml/dak
250-500ml/dak
500-1000ml/dak
1-21/dak
2-41/dak
>41/dak
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Hasta giivenligi

* Hipoksi

» Teknik eksiklikler gazlarin

monitorizasyonu, CO2 absorbani, gaz kacagini
azaltan tasarimlar

AB standartlarina (EN 740) gore
inspiryum/ekspiryumda O2, COz, inhalasyon
anestetikleri, N2O goriilmeli!

SUNGUR GKDA 2015



Mutlak

kontrendikasyonlar

1. Sepsis

2. Duman, gaz
inhalasyonu

Rolatif

kontrendikasyonlar

1. Acil, hemonamik
instabilite

2. Kotu kontrolli DM

3. Ciddi beslenme
bozukluklari

4. Yogun sigara

kullanim oykiisti
5. Kronik alkolizm,
akut T7
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% of claims in time period

Patient Injuries from Anesthesia Gas Delivery
Equipment

A Closed Claims Update

Sonya P. Mehta, M.D., M.H.S.,” James B. Eisenkraft, M.D.,T Karen L. Posner, Ph.D.,t
Karen B. Domino, M.D., M.PH.§

Outcomes in Anesthesia Gas Delivery Claims
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Death/Brain Damasge

B 1970-1989 (n=75)
# 1990-2011 (n=40)

v’ Anestezi gaz techizati ile ilgili
sorun ¢ok seyrek (iiretici, rutin
kalibrasyon!)

v Istartisnt O

v" 1 CO entoksikasyonu

*

—

Awareness

Pnaumathorax
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* O: kullanimi
teorik 2-3ml/kg/dak (GAA)

*O2 kullanimi = (f102-feO2) X MV X 10

fiO2 inspiryum O2 konsantrasyonu
feO2 ekspiryum O2 konsantrasyonu
MYV dakika ventilasyonu



Long-Duration Low-Flow Sevoflurane and Isoflurane Effects

on Postoperative Renal and Hepatic Function

Evan D. Kharasch, MD, phD*t, Edward ]. Frink, Jr., MDt, Alan Artru, MD*,
Piotr Michalowski, MD, PhD*, G. Alec Rooke, MD, PhD*t, and Wallace Nogami, MD}
(Anesth Analg 2001;93:1511-20)

e ASA I-III

e >8 saat cerrahi

e (0.8-11/dak

* sevo Vs iso

v' BUN, kreatinin,
AST, ALT

v" Kreatinin
klirensi

v' Bilesik A(Fi)

Sevoflurane
{n = 28)

Variable

[soflurane
(m = 27)

Duration of anesthesia (h)

Duration of low-flow anesthesia (h)
Average anesthetic concentration (MAC)
Anesthetic exposure (MAC-h)
Compound A inspired mean (ppm)
Compound A inspired maximum (ppm)
Compound A inspired AUC (ppm - h)
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Creatinine Clearance (ml/min)

9.1 =3.0(33-17.6)
89 =3.0(3.1-17.5)
1.0 = 0.2 (0.7-1.5)
92 =36(3.8-17.8)
16 = 6 (4-34)

25 =0 (6-49)

165 = 95 (35-428)
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Long-Duration Low-Flow Sevoflurane and Isoflurane Effects
on Postoperative Renal and Hepatic Function

Evan D. Kharasch, MD, phD*t, Edward ]. Frink, Jr., MDt, Alan Artru, MD,
Piotr Michalowski, MD, PhD*t, G. Alec Rooke, MD, PhD*, and Wallace Nogami, MD}
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Serurmn Inarganic Fluoride {momoliL}

Anesthesiology 2002; 97:578-84 © 2002 Ametican Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Low-flow Sevoflurane Compared with Low-flow Isoflurane
Anestbesia in Patients with Stable Renal Insufficiency

Peter F. Conzen, M.D.,” Evan D. Kharasch, M.D., Ph.D.,T Stephan F. A. Czerner, M.D., 1 Alan A. Artru, M.D.,T
Florian M. Reichle, M.D.,t Piotr Michalowski, M.D., Ph.D.,§ G. Alec Rooke, M.D., Ph.D.,| Branko M. Weiss, M.D.,#
Thomas J. Ebert, M.D., Ph.D."™*
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1. Diigiik akimda (<11/dak) sevo, isofluran kadar
giivenli
2. Bilesik A miktar1 ile bobrek islev testlerinde
korelasyon &
3. Bobrek islevinde kotiilesme VA’ten bagimsiz
(%012 vs%14)
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Anzesthesiology Intensive Therapy
2017 ol 2 7175

ml 2012, vol. 44 no 2, 71-75
ISSN 1642-5758

VIA MEDICA ORIGINAL AND CLINICAL ARTICLES it vizmedica

The influence of low flow anaesthesia on renal function
in cancer patients previously treated with nephrotoxic
chemotherapeutic agents

Maria Wujtewicz!, Wioletta Sawicka', Wojciech Wenski?, Andrzej Marciniak', Magdalena A. Wujtewicz',
Piotr Stepnowski?, Pawet Twardowski', Anna Dylczyk-Sommer’, Radostaw Owczuk'

e Nefrotoksik KT+DAA (0.8- 0]  Foowa  Boows  Foouc
1) 1300+
* Nefrotoksik KT+YAA (6) _ L
+ kontrol+DAA (0.8-1) R *_}_,__Tﬂr.fff’f-“x T
BUN, kreatinin, elektrolitler € 500- UL
sistatin C o LT e
300
0 1 3 5
Days

Figure 3. Changes in serum cystatin C levels (0 and 95% confidence 11
interval of means)



Acta Anaesthesiol Scand 2007 ; 51: 31-37 52006 The Authors
Printed in Singapore. All rights reserved Jonervaal compilation £ 2006 Acta Angesthestol Scand

ACTA ANAESTHESIOLOGICA SCANDINAVICA
doi: 10.1111/}.1399-6576.2006.01187 .x

Compound A and carbon monoxide production from
sevoflurane and seven different types of carbon dioxide
absorbent in a patient model

C. Keyzer', R. S. G. M. Perez? and J. J. pe LaNGe?

Dq.mn‘rm nt of Anesthesiology and Intensive Care, Netherlands Cancer Institute, Antoni van Leeuwenhoek Hospital and
Dmefmzm‘ nf hkﬂ”ﬂﬁ{'l('ﬂ]l{ VU University Medical Center, Amsterdam, the Netherlands

Areas under the curve (AUCs, p.p.m. min) of compound A (CA) and carbon monoxide (CO) based on the mean concentrations from the
duplicate experments of each desiccated and normally hydrated carbon dioxide absorbent used in combination with sevoflurane 0.8%.

CO. absorbent

AUC-CA-d AUC-CAf AUC-CO-d AUC-CO-
Dragersurb 800 plus 351 1695 4516 o
Medisorb™ 327 1228 1452 0
Spherasorb® 204 301 1866 0
Loflosorb™ 0 0 0 0
Superia® 0 0 0 0
Amsorb™® 2937 0 0 0
Lithium hydroxide 396 0 0 0

* Hepsinde bilesik A<22ppm
* CO diizeyi klinik anlaml degil

SUNGUR GKDA 2015
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Ekonomi
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* minimal akimdan yiiksek akima (>41)
inhalasyon anestetik maliyeti X10 kadar T

Weiskopf RB, Anesthesiology 1993

» sevofluran kullanimi1 TGA diisiisii ile

lineer ¥
Ekbom K, Acta Scand Anesthesiol 2007



S . Korean J Anesthesiol 2011 February 60(2): 75-77
Clinical Research Article DO 10.4097/kjag201(1 e

The effect of low fresh gas flow rate on sevoflurane consumption

Ho-Geol Ryu', Ji-Hyun Lee®, Kyung-Ku Lee?, Nam-Su Gil', Chong Soo Kim', Sung-Eun Sim', Sang
Chul Lee?, and Seong-Won Min'

Department of Anesthesiology and Pain Medicine, 'Boramae Medical Center, “Seoul National University Hospital, Seoul, Korea

Table 1. Cases and Duration of General Anesthesia Using Sevoflurane and Consumed Sevoflurane

Number of general anesthesia Hours of anesthesia Number of consumed
cases using sevoflurane using sevoflurane sevoflurane bottles (250 ml)
Week —4—0 419 1,082.4 108

Implementation of low fresh gas flow rate

Week 1-5 474 1,253.7 72
Week 6—10 425 1,050.6 90
Week 11-15 415 994.5 76
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CIR MAY AME. 2013, Vol 18, N%2

e cmda

NETWORK clrugfa mayor ambulatoria
v'.'v.'w.ase(ma.org

r||;t!;|

ORIGINAL

Economic considerations in the use of inhaled anesthetic agents

J. Golemblewski

Clinical Associate Professor, Colleges of Pharmacy and Medicine, University of illinois, Chicaga
Qniginal publicado en Am ) Health Syst Pharm 2010,67()5)5uppid

AP para comespondencly. joolemb@uic edu

ESTIMADE COST PER MAC HOUR ($) OF INHALED ANESTHETIC

.o . ° AGENTS" abe
ml basina iiretim ederi
, Fresh Gas Flow
lml den glkan buhar Rate (Lmin) Isoflurane® | Desfluranet | Sevoflurane®
potens 1 0.52 12.96 6.05
atilan miktar 2 1.04 25.93 12.10
3 1.56 38.88 18.15
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Taze Gaz - L L Aylik Yfll]lk
Gazalkom| Akum |Ganliktiketim| T YA “"‘l"‘_ “""_“]‘ ) Malivet [TASARRU
(L/dak) TL/L maliyet | maliyet | malyet | ;.45 o)

0., 1 360 0,32 0,13
Diisik Akam | N.0 1 2 360 0,007 3 58,73 |1.292 |14.565| 64%
Vapor (%)| 2,3 82,8 0,672 55,6
Oztiirk E, TARK 2014

SUNGUR GKDA 2015 17




Gaz s 162 | cimtaticerim| BRI | Sk | Comk | A | S ropiam
03, 2 720 0,32 0,267
YiksekAlam| N0 2 4 720 0,007 504 | 111,3 |2.449| 14,43 | 2463,43
Vapor (%)| 2,2 158,4 0,672 106
- 02, 0,5 180 0,32 0,06
;"l_f'f_’l"“l N,0 0,5 1 180 0,007 1,26 | 33,97 | 747 | 28,87 | 775,87
Vapor (%)| 2,7 48,6 0,672 [32,6592

GUnde aktif olarak 6 saat

Ayda 22 glin

+ CO2 absorbani maliyeti, akim 0.51 diisiince 3-7 kat T
Baum JA, Anesthesiol Reanim 1993

* bireysel (metabolik hi1z)
* techizat (kullanim siklig}, siiresi)




Cevresel faktorler
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Cevresel faktorler

1. Mikro ameliyathane,
calisan saghgt
<20ppm/8 saat halojene anestetikler
20-100ppm/8 saat N20

2. Makro  sera gazi etkileri,
kiiresel 1sinma (?)
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= EDITORIAL

Sustainable Anesthesia
Susan Ryan, PhD, MD,* and Jodi Sherman, MD

May 2012 « Volume 114 « Number §

WHO

Saglik endiistrisinde CO2 71
Ameliyathaneler!!

Yeniden doniisiim
Anestetiklerin C ayak izi

SUNGUR GKDA 2015

www._anesthesia-analgesia.org
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Life Cycle Greenhouse Gas Emissions of
Anesthetic Drugs

Jodi Sherman, MD,* Cathy Le,T Vanessa Lamers,T¥ and Matthew Eckelman, PhD§
(Anesth Analg 2012;114:1086-90)

» Desfluran cevresel etki 77
- MAC %si T

- Metabolizma &

- Sacilma enerjisi T

» N20 saliverilme T

SUNGUR GKDA 2015
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Editorial \

Low and minimal flow anesthesia: Angels dancing on the point

ﬂf a HEEC".E
George Mychaskiw II
Department of Anesthesiclogy, Nemours Children's Hozpetal, Univer-

sty of Central Flonda College of Medicine, Florida State University
Journal of Anaesthesiology Clinical Pharmacology | Oct-Dec 20012 | Vol 28 | Issue 4 College of Medicine, Nemours Faroway, Orande, Flonda, USA

n the tradition of “everything old 1s new again”, the use of [0

(250—500 ml/min) and minimal (250 ml/min) flow 1s onc * T(.;A: 1-21
) i ' fles ¢ Minimal akim

' et : POSS"J'F_ for as modern anestezi
l{mg as tllere 113.5 been an OrgaanEd sclence 'Df ﬂnE‘SthESIDIDg}ﬂ ekipmanll yakln

In previous generations, low and minimal flow anesthesia

was primarily an academic demonstration tool of a very monitorizasyon

sophisticated few who sought to explore the pharma-::okinetics ° Minim al aklm

and theories of volatile anesthesia and associated breathing .
akademik

systems. Given the nature of anesthesia equipment of the

farmakodinamik

SUNGUR GKDA 2015 23



Tartismali konular
Pediatrik
Supraglottik gerecler
Kisa girisimler
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Acta Angesthesiol Scand 2005; 49; 1330-1333
Printed in UK. All rights reserved

Copyright © Acta Anagesthesiol Scand 2005

ACTA ANAESTHESIOLOGICA SCANDINAVIC
doi: 10,1111 /§.1399-6576 2005.00741 x

N,O-free low-flow anesthesia technique for children

P. Bozxurt', N. Savci Emir%, E. Tomatie® and Y, YEKER!

'Department of Anesthesiology and Reanimation, Istanbul University Cerrahpasa Medical Faculty, Istanbul, *Bakirkoy Municipality Hospital,
Istanbul, and “Department of Anesthesiology and Reanimation, Pamukkale University, Denizli, Turkey

v' 35 gocuk Hipoksemi JJ, ajitasyon

v’ 2-13 yag benzer

v' Kademeli
Changes in hemodynamic, respiratory parameters and temperature during the study (mean + 5D).

41 21 1 linitial 1 1 5. min 1110 min 1 130 min 111sth 11end

HR bpm 11344229 114.8425.5 11254235 104.3423.7 1124243 106.5422.2 111.1+18.1 109.64+18.3
MAP mmHg 7394183 76.2+15.9 735+187 89.9+18.4 TTAL17A 7274151 T0+£15.1 6B.6+12.8
Splute 99.840.7 99.64+1.1 99.6+1.1 99.7+1.1 995416 997408 994417 99.74+0.8
*iC0. mmHg 0.8+0.9 0.84+0.8 1.44+1 16414 16+£1.4 19419 2422 1.6+£2.2
ETCO., mmHg 34,3453 345441 335447 342437 342449 34944 353442 35.3+4.3
Temp.,*C (esophageal) 35.941 3602406 36.0510.6 3603406 36.07+0.6 3621407 36.484+0.7 3658409

11 pediatrik anestezide de giivenli

SUNGUR GKDA 2015
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Pediatric Anesthesia 2005  15: 750-754

doi:10.1111 /5. 1460-9592.2004.01559.x

The temperature and humidity of inspired gases
in infants using a pediatric circle system: effects

of high and low-flow anesthesia

TED HUNTER mp rrcpc*, JERROLD LERMAN BaSc MD FRCPC

rFaNzcat AND BRUNO BISSONNETTE mbp rrcect

v' 20 ¢ocuk

v 2-12 ay

v Her ¢ocukTA DAA (0.6L) ve
YAA (61 ) fazlar

60
/Humidn_\ threshold

40 F

20 F

Relative humidity (%)

%

0
LFGF HFGF

Flow rates

Temperature (°C)

SUNGUR GKDA 2015
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A Low-fresh gas flow (LFGF)
® High-fresh gas flow (HFGF)
O  Ambient temperature

1 1 1 1 1 ]

1
125 75 25 0

Canister Inspiratory
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kisa siireli girisimler

» <40 dakika girisimlerde propofole gore sevo
(idame ve indiiksiyon+tidame) daha ucuz
Smith I, BJA 1999
» <20 dakika girisimlerde sevo tiiketimi
akimla iliskili

Ekbom K, Acta Scand Anesthesiol 2007



Eksikler ve Gelecek

* Volatil anestetiklerin
uzaklastirilmasi, yeniden kazanimi

* Organa ozel etkiler solunum
* Derlenme niteligi iizerine etkisi

SUNGUR GKDA 2015
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insp. exp.
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SONUC

* Modern anestezi cihazlar ile diisiik akim
anestezisi giivenlidir.

* Cevre ve maliyet acisindan diisiik akim
anestezisi daha fazla 6ne ¢ikmaktadar.



