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Gay me sau: :
Anh huwéng trén két cuc hau phau

« Lam cham tinh mé

« Giam dap wng thong khi v&i tinh trang giam
OoXy mau

 That bai duy tri thong thoang dudong tho,

t&dng roi loan chirc nang hau hong, nguy co

hit sac

— Vab Den Elsen M, et al: Br J Anaesth 1998: 80: 174-82
- Sundman E, et al. Anesthesiology 2001; 95 :1125-32

« Tang tinh trang mé sang
— Chan MTV, et al: J Neurosurg Anesthesiol 2013; 33-42
— Whitlock EL, et al: Anesth Analg 2014; 118: 809-17

— Punjasawadwong Y, et al: Cochrane Database Syst Rev 2018,
Issue 5. Art. No.: CD011283



Thudc mé hd hap:Hé sob riéng phan

Mau : Khi N3o : Mau Mo : Mau Co : Mau

Nitrous Oxide 0.47

Desflurane 042

Sevoflurane 0.69

Isoflurane 143

Eger EI. Inhaled anesthetics: Uptake and distribution. In: Miller RD, ed.
Anesthesia. 7th ed. Philadelphia, PA: Churchill Livingstone, 2010:539-559.
Yasuda N et al. Anesth Analg. 1989; 69[3]: 370-373



Can bang gitra dd sau gay mé/ do giam dau
voi cwdng do dau do phau thuat

Cuwong dd dau do PT thay déi theo

— Loai phau thuét : trén da, tang & sau

— Thi md: rach da, cwa xwong, khoan so

Theo doi mwrc do0 mé, do dau: BIS, ANI
Thudc mé tdi wu cho phép thay ddi nhanh
chong d6 mé/ ddé giam dau theo cuwdng db
dau do PT



Phoi hop thudc trong gdy mé can
bang

» Dung toi thiéu so thudc két hop
 Dung thudc c6 thdi gian tadc dung ngan nhat

& liéu thap nhat cé thé



Nong do thudc mé hd hap dé
ngan ngtra thire tinh trong mo

« NOng dé thudc dé dw phong thirc tinh End-idal desflurane vs BIS target

trong gay mé (nh¢ lai) ~0.8 — 1 MAC

- Noéng do Desflurane cho BIS~50 High (46-60
— Nguwoi tré (20-30 tubi): 4.25%

— Trung nién (31-65 tudi): 3.58%

— Nguoi gia (66-80 tudi): 2.75%

Kanazawa S, et al: Acta Anaesthesiol Scand
2016; 60: 177-82

» Desflurane cho phép muc d6 mé sau 2 3 4 5 6 7 8 9 10

hon so v&i sevoflurane & MAC la 1 End-tidal desflurane (%)

_ Kanazawa S, et al: J Anesth. 2017:31:744-50 Law CJ, et al: Br J Anaesth
2014: 112: 675-80
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Loi ich cua Desflurane

Tinh mé& nhanh bat ké thoi gian gay mé
— Dexter F, et al: Anesth Analg 2010; 110: 570-80

C6 kha nang can bang gitra m&c ngu sau va

kich thich phau thuat

— Can bang gilra tac dung &c ché cla thudc gy mé
va tac dung kich thich cua stress phau thuat

Khéng can gidm dan liéu vao cudi cudéc md

— Khdng can phai doan théi diém mo xong

Ho6i phuc phan xa thanh quan s&m hon

Giam nguy co ngu lai sau khi tinh mé



Weingarten er al. BMC Anesthesiology (2015) 15:54 ~
DOt 10.1186/512871-015-00490-x
BMC
Anesthesiology

RESEARCH ARTICLE Open Access

Effects of changes in intraoperative management
on recovery from anesthesia: a review of practice

improvement initiative

Bradly J Narr’, Darrell R Schroeder® and Juraj Sprung’

Toby N Weingarten® , Tammy S Bergan”,

Pre-implementation n=2936 @Epoch I
Post-implementation n=3137 = Epoch 11

Gb 1: 1/10/2009 - 31/3/2010
Gb 2: 1/10/2010 — 31/3/2011

sos

Sevoflurane Nixed®

Anesthetic Management

Phwong phap vé cdm anh hwéng dén sy hoi phuc




Chwong trinh ERAS cua Mayo clinic : dung Desflurane /
khéng dung Midazolam / Ngtra budn nén & nén sau md

NC 6.000 BN,
Desflurane tr 26% tang
|én 77% + 3 thudc nglra
nén + 4 Midazolam
«  14% th&i gian tinh
mé (62 phut sv 72 phut
. | 30% bién cb ho hap
« 1 29% dung thudc diéu
tri HA

Weingarten, BMC Anesthesiology . 2015: 15-54



Chwong trinh ERAS cua Mayo clinic : dung Desflurane /
khéng dung Midazolam / Ngtra budn nén & nén sau md

NC 6.000 BN,
Desflurane tr 26% tang
|én 77% + 3 thudc nglra
nén + 4 Midazolam
«  14% th&i gian tinh
mé (62 phut sv 72 phut
. | 30% bién cb ho hap
« 1 29% dung thudc diéu
tri HA p—

All values statistically
significant, P < 0.001
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Weingarten, BMC Anesthesiology . 2015: 15-54



British Joumal of Anaesthesia 104 (2): 175-82 (2010)
doi:10.1093/bja/aep374 Advance Access publication December 26, 2009

Effect of increased body mass index and anaesthetic duration
on recovery of protective airway reflexes after sevoflurane
vs desflurane’

R. E. Mcl\'a.\-"’i‘i. A. Malhotral, O. S. Cakmakkaya' 2, K. T. Hall', W. R. McKay!
and C. C. Apfel

Desflurane sv Sevoflurane trén sw phuc
hoi phan xa dwdng thé : anh hwéng cla
BMI & thdi gian gay mé



Thoi gian phuc hoi nudt sém hon
& nhém Desflurane sv Sevoflurane

30~
T P<0.01

sevoflurane vs

25= desflurane
Time from

anesthetic 20 -
discontinuation
until first ability

Sevoflurane

15-
to swallow
(mean=SD)
1000 s = 17 min Desflurane

T

25-29
BMI (kg/m?)

McKay RE et al: BrJ Anaesth 2010; 104: 175-82




Phuc hoi nu6t cia Desflurane déc
3p v&i BMI

® Sevoflurane A Desflurane
2500 2500 =

Time (s)
from
anaesthetic
discontinuation 1500 1500
until first
ability to
swallow 1000

2000 2000

500

BMI (kg/m?) BMI (18-35kg/m?)

McKay RE et al: BrJ Anaesth 2010; 104: 175-82




Phuc hoi nudt cia Desflurane déc lap
voi thoi gian gay mé (MAC-h)

® Sevoflurane A Desflurane

2500
Time (s)
from 2000
anesthetic
discontinuatio 1500
n to first ability
to swallow (T3) 1000

500

MAC Hours

McKay RE et al: BrJ Anaesth 2010; 104: 175-82




Obes Surg. 2017 Nov;27(11):3031-2039. doi: 10.1007/811695-017-2929-6.

Comparison of the Recovery Profile between Desflurane and Sevoflurane in
Patients Undergoing Bariatric Surgery-a Meta-Analysis of Randomized
Controlled Trials.

Singh PM’, Borle A2, McGavin J2, Trikha A2, Sinha A2,

= Author information

So v&i Sevoflurane, Desflurane duy tri mé & BN béo
phi ndng cho phép dat phuc hdi I&i néi nhanh hon,
rat NKQ s&m hon ma khéng anh hwéng dén an
toan

residual anesthetic effects. Prospective randomized trials comparing desflurane and sevoflurane used for anesthesia
maintenance (electroencephalograph guided) during bariatric surgery published till 1st of July 2017 were searched in
the medical database. Comparisons were made for surrogate markers of recovery from anesthesia that included time
to eye-opening (TEo), time to tracheal-extubation (TEX), and Aldrete scores on immediately shifting to recovery (Ald-
I). Five trials were included in the final analysis. Patients receiving desflurane began to respond faster by opening
eyes on command (five trials) by 3.80 min (95%CI being 1.83-5.76) (random effects, P < 0.01, 1 = 78.61%), and
tracheal extubation was also performed earlier (four trials) by 4.97 min (95%CI being 1.34-8.59). This meant a
reduction of 37% in TEo and 33.60% in TEx over sevoflurane. Ald-1 scores were higher/better with desflurane by 0.52
(95%CI belng 0.19-0.84) (Fixed-effects, P < 0.01, 12=6. 67%). Publication bias is likely for TEO (Egger‘s Test, X-

of desflurane compared to sevoﬂurane for maintenance of anesthesia in morbidly obese patients allows attaining
verbal contact faster, and tracheal extubating can be performed earlier without compromising safety. The benefits of

recovery.




The Effect of Anesthetic Choice (Sevoflurane Versus
Desflurane) and Neuromuscular Management on
Speed of Airway Reflex Recovery

Rachel Eshima McKay, MD,* Kathryn T. Hall, BA, MPH,* and Nancy Hills, PhDt#

multivariable logistic regression (P = 0.02 and P = 0.006, respectively), demonstrating significant
effect on airway reflex recovery independent of chosen anesthetic.

CONCLUSIONS: Compared with sevoflurane, desflurane allowed faster recovery of airway reflexes
after anesthesia in intubated patients. Clinical management of neuromuscular block, including full
reversal and the use of quantitative TOF, affects airway reflex recovery—an effect that may be at
least as profound as the choice of potent inhaled anesthetic. (Anesth Analg 2016;122:393-401)

Desflurane cho phép phuc hoi phan xa duwdng
thd nhanh hon



McKay: Des vs. Sevo and Neuromuscular
Management

Des vs. Sevo: 2 Min. Swallow Test in Des vs. Sevo: 2 Min. Swallow Test in

NMB Compliant Patients NMB Compliant and Non Compliant
Patients

w
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Number of Patients
[
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Number of Patients

o

Total Sevo

P value = 0001 M Passed Test W Failed Test

Time from discontinuation to first

M Passed Test @ Failed Test
P value = .004

swallow « The Desflurane group, in the 2 Min. swallow test, performed
better than those in the Sevoflurane group...the difference
was statically significant in the NMB complaint and overall
cohort (p-value=.0001& p-value=.004)

Time from anesthetic discontinuation until first ability to
swallow was better in the Suprane vs. Sevo groups (p-
value=.0007)

Conclusion: the authors concluded that anesthetic choice
— and neuromuscular management contribute to differences
in early recovery of airway reflex

P value = 0007 Sevo M Suprane

ERAS protocol recommend short-acting inhalational anesthetics/ short-acting
muscle relaxants




Meineke er al. Medical Gas Research 2014, 46
httpo//www.medicalgasresearch.com/content/4/1/6 MEDICAL GAS

RESEARCH
RESEARCH Open Access

Cognitive dysfunction following desflurane versus
sevoflurane general anesthesia in elderly patients:
a randomized controlled trial

Minhthy Meineke, Richard L Applegate II', Thomas Rasmussen, Donald Anderson, Sherif Azer, Ali Mehdizadeh,
Amy Kim and Martin Allard
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Further, the small decrease found at one hour was no lon-
ger present and MMSE had returned to baseline by 6 hours
after anesthesia. Thus, our results show only a minimal
transient decrease in cognitive function assessed by MMSE
one hour after anesthesia with no clinically significant dif-
ference between sevoflurane and desflurane when adminis-

T T T T tered as in this setting.
Baseli One hous Six hours 24h . s s .
- pesia after ia after anesthess These findings are similar to those found in elderly pa-

Figure 2 Comparison of Mini Mental State Exam (MMSE) scores tients in whom the inhalation agent was titrated to light
in patients given desflurane (n = 37) or sevoflurane (n=47) general anesthesia guided by processed EEG (bispectral
anesthesia, numbers indicate median and 95% confidence index 55 to 65) [26]. However, the average MMSE de-
interval. b crease reported in that study was <2 points for both




Transplant Proc. 2012 Jul-Aug:44(6):1635-9. doi: 10.1016/j.transpreceed.2012.05.047.

Effects of desflurane and isoflurane on hepatic and renal functions and
coagulation profile during donor hepatectomy.

Toprak HI', Sahin T, Aslan S, Karahan K, Sanli M, Ersoy MO.

= Author information

1 Department of Anesthesioclogy, Medical School of Inonu University, Malatya, Turkey. huseyin.toprak@inonu.edu tr

Abstract

We compared the effect of two inhalation anesthetics desflurane and isoflurane on postoperative hepatic and renal
functions as well as coagulation profiles in living donors undergoing right hepatectomy. This study was performed on
80 patients who were randomly allocated to group D (desflurane, n = 40) or group | (isoflurane, n = 40) after Faculty
Ethics Committee approval. After induction, isoflurane or desflurane was used with air/oxygen for anesthetic
maintenance. The isoflurane or desflurane concentration was set at one minimum alveolar concentration (MAC).
Remifentanil was infused for analgesia as well as cisatracurium. Aspartate aminotransferase (AST), alanine
aminotransferase (ALT), international normalized ratio (INR), albumin, total bilirubin, blood urea nitrogen, creatinine,
platelet count, and hemoglobin levels were analyzed preoperatively at end of the operation, and on postoperative
days (PODs) 1, 2, 3, 5, 7, and 30. Both AST and ALT differed significantly and continually except on POD 30. AST
showed significant elevations from the end of the operation to POD 2 and ALT, from the end of the operation to POD 5
in group | compared with group D. INR was significantly higher from the end of the operation to POD 3 in group | and
to POD 2 in group D. At the end of the operation as well as on POD 1 and POD 2, INR was significantly increased in
group | compared with group D. Albumin level was significantly lower at the end of the operation in both groups, but it
was not different. No patient developed hepatic or renal failure. Our study showed better postoperative hepatic tests
and INR using desflurane than isoflurane at equivalent doses of 1 MAC in living donors undergoing right hepatectomy.

Copyright ® 2012 Elsevier Inc. All rights reserved.

Nghién clru cho thay so vé&i isoflurane, desflurane cé chirc
nang gan va INR sau md t6t hon v&i liéu 1 MAC & ngudi
cho gan sbng cat gan phai- Thé Nhi Ky 80 BN




Transplant Proc. 2012 Mar;44(2).442-4. doi: 10.1016/].transproceed.2012.01.016.

The effects of desflurane and isoflurane on hepatic and renal functions after right
hepatectomy in living donors.

Ko JS', Kim G, Shin YH, Gwak MS, Kim GS, Kwon CH, Joh JW.

= Author information

1 Department of Anesthesiclogy and Pain Medicine, Samsung Medical Center, Sungkyunkwan University School of
Medicine, Seoul, Korea.

Abstract

PURPOSE: Considering the severe nature of living donor right hepatectomy (removal of two thirds of the original
liver), identification of an anesthetic agent having a minimal impact on postoperative organ function seems important.
We compared postoperative hepatic and renal functions between 2 inhalational anesthetics, desflurane (Des) and
isoflurane (Iso) among living donors undergoing right hepatectomy.

METHOD: Sixty-four adult donors included in this retrospective study were divided into a Des group (n=32) and an Iso
group (n=32). Before the induction of anesthesia, morphine sulfate (400 pg) was injected intrathecally. Anesthesia
was maintained with 1 minimum alveolar concentration (MAC) of Des or Iso plus intravenous remifentanil. Hepatic
and renal function tests were analyzed preoperatively, immediately after operation, and on the first, second, third, fifth,
seventh, and thirtieth postoperative days (POD).

RESULTS: Total bilirubin showed significant elevations on POD 1, 5, 7, and 30 in the Des group. Estimated
glomerular filtration rate was significantly lower immediately after operation and on POD 1 in the Des group. The
postoperative complication rates were similar between the 2 groups, and no patient developed hepatic or renal failure.

CONCLUSION: The present study showed better postoperative hepatic and renal function tests with Iso than Des at
an equivalent dose of 1 MAC among living donors undergoing right hepatectomy.

Nghién ctru nay cho thay chirc ndng gan va than sau mé tot
hon vai Isoflurane sv Desflurane liéu 1 MAC trén ngudi cho
gan song cat gan phai — Han Qudc trén 63 BN




Original Article Singapore Med J 2009; S0 (1) - 73

Comparison of effects of anaesthesia

with desflurane and enflurane on liver
function

Arslan M, Kurtipek O, Dogan A T, Unal Y, Kizil Y, Nurlu N, Kamaci S, Kavutcu M

Desflurane it anh hwéng dén cac xét nghiém chire
nang gan sau mod hon Enflurane véi thdi gian md
330 phat



Desflurane in comparison to Sevoflurane in
cirrhotic patients undergoing major liver resection
1AP3-3

Yassen, K.1; Hussien, Abou M.%;, Mahmoud, F."; Beltagy, R.; Hasanin, A."; Attar, A 3

European Journal of Anaesthesiology (EJA): June 2014 - Volume 31 - Issue -p 11
Evidence-based Practice and Quality Improvement

Conclusion(s): Desflurane can be considered a more appropriate choice than Sevoflurane in
cirrhotic patients undergoing major liver resections from haemodynamics prospective, recovery and
costs, but neither is superior to the other in respect to liver and kidney functions.

50 BN xo gan Child A, cat gan

So v&i sevoflurane, Desflurane la lwa chon phu hop
hon cho BN xo gan phau thuat cat gan trén thay doi
huyét déng, hdi phuc va chi phi, nhwng khéng thudc
nao tot hon trén chirc ndng gan va chirc ndng than



Anesthesiology 2002: 97:1133-6 D 2002 American Society of Anesthesiologists, Inc. Lippincott Willzxms & Wilkins, Inc.

Renal Responses to Desflurane and Isoflurane in Patients

with Renal Insufficiency

Rainer J. Litz, M.D.,” Matthias Hibler, M.D.,” Wolfram Lorenz, M.D.,t Volker K. Meier, M.D.,1 D. Michael Albrecht, M.D.1

DESFLURANE IN PATIENTS WITH RENAL IMPAIRME
. 27 BN suy than, md tong
quat chwong trinh 150 phut
Desflurane
 Khodng thay dbi cac XN
chtrc nang than trwdc va
sau mo

[ preoperative

O postoperative

Desflurane Isoflurane

Fig. 1. Preoperative and postoperative creatinine clearance val-
ucs in ml/min. Medians (thick line), 25th to 75th percentiles
(box boundaries), and 10th to 90th percentiles (whiskers) are
shown. The outlier beyond the 90th percentile is shown as an
individual data point.




POC TiINH GAN CUA
DESFLURANE



DPéc tinh gan cua Desflurane sv

Sevoflurane
Desflurane Sevoflurane
e St dung trén ldm sang : e St dung trén |dm sang :
1993 1999
« DOctinhgan:1:1trieuca < DOc tinh gan: khong ro
— Stachnile J. Inhaled anesthetic — Stachnile J. Inhaled anesthetic
agents> Am J Health agents> Am J Health
SystPharm. 2006;63:623-34 SystPharm. 2006;63:623-34
« SO calam sang bdo cdo: + SO calam sang bao cao:
5 9

Viém gan do thuéc mé hoi do mién dich: cac
nghién ctru vé Sevoflurane /niy +++



Ca bao cdo suy gan cap sau md voi Desflurane
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Tong két déc tinh gan Des sv Sevo

Desflurane Sevoflurane

« 5ca * Oca

 80% nir / 20% nam * 55% nr/ 33 % nam/ 11%
 TAt ca déu sbng khong ro

« T vong 44%, déu la nlr



Két luan
C6 kha nang can bang git’a mirc ngu sau
va kich thich phau thuéat
Khéng can gidm dan liéu vao cudi cudc mb
Tinh mé& nhanh bat ké thoi gian gay mé,
=1\l
Hoéi phuc phan xa thanh quan sém hon
It &nh hwédng chirc nang gan than
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