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Lessons Unlearned.

Definitions, Incidence, and Adverse Physiologic

Effects of Residual Neuromuscular Block

Glenn S. Murphy, MD,* and Sorin J. Brull, MDt

Residual Neuromuscular Block
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Table 1. Incidence of Residual Neuromuscular Blockade (2000-2008)
NM Site/time

Number of monitoring Reversal RNMB  Definition Incidence Type of
Author Year patients NMBD used wused (%) used (%) measured RNMB RNMB anesthesia
Baillard et al.?” 2000 568 Vecuronium 2 0 PACU <0.7 42% (AMG) Inhalational
Bissinger et al.>° 2000 83 Pancuronium NS 100 PACU <0.7 20% (AMG) Inhalational and TIVA
Vecuronium N 100 PACU <0.7 7%
Hayesetal”™ 2001 148  Vecuronium \ ﬂs1 ( 68 PACUp <0.8 B4%HMG) Primarily inhalational

™)
™)

CO SU DUNG — CO GIAI?
Su dung gian co theo yéu cau:
- Ngudi GM
. PTV
« Ngudi bénh

doi tuong trén

Giai gian cg ciing theo yéu cau cua nhirng

L)

NMBD = neuromuscular blocking drugs; NM monitoring= neuromuscular monitoring; RNMB

SesesilS dhsialen

residual neuromuscular blockade; TIVA

total intravenor

1. Maria van Pelt, Matthias Eikermann- Residual NMB Remains Common Problem-APSF NEWSLETTER February 2016
2. Glenn Murphy et al.-Residual Neuromuscular Block: Lessons Unlearned. Part |: Definitions, Incidence, and Adverse Physiologic Effects of Residual Neuromuscular

Bl
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KHONG KHU cuC

(NON-DEPOLARISZING)

N
AMINOSTEROIDS
- ROCURONIUM
- VECURONIUM
- PANCURONIUM

=~

N
BENZOISOQUINOLINES
-ATRACURIUM
- CISATRACURIUM
-MVACURIUM

Phan loai theo thdgi gian tac dung Iam sang

Long-acting (>50 min)
Steroidal compounds Pancuronium
Benzylisoquinolinium compounds d-Tubocurarine

Asymmetric mixed-onium fumarates

T1, First twitch of train-of-four.

Clinical Duration
Intermediate-acting Short-acting Ultrashort-acting
(20-50 min) (10-20 min) (<10 min)
Vecuronium
Rocuronium
Atracurium Mivacurium
Cisatracurium
CW 002 Gantacurium

*Most nondepolarizing neuromuscular blockers are bisquaternary ammonium compounds. d-Tubocurarine, vecuronium, and rocuronium are

monoquaternary compounds.

Steven B. Greenberg, ML; Jettery vVender, ML

Khtr cwc
(DEPOLARIZING)

/
SUCCINYLCHOLINE

| hoa

[SUXAMETHONIUM)

*Gibng acetylcholine khir cuc
TK -co

*Khé&i phat [ 30 — 609], tg tac
dung [5 - 107]

Hay b&i cholinesterase huyét
twong

Khéng thubc gidi

*Tac dung phy nghiém
trong: A K*, s6t cao ac tinh,
loan nhip, tang nhan ap, tang
ap lwc nbi so

Khac: dau co', thay dbi sinh

I he Use of Neuromuscular Blocking Agents In the:ICU Crit Care Med. 2013;41(5):1332—1344./
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Level of block
Response to TOF

Response to PTC
 Gian co rat sau: khong cé dap ing TOF hoac PTC

 Gian cd sau: khong co dap Ung TOF nhung co it nhat 1 dap ing PTC
 Gian cd trung binh: co it nhat 1-3 dap ing TOF

T. FUCHS-BUDER et al. Good clinical research practice in pharmacodynamic studies of neuromuscular blocking agents Il: the Stockholm revision-Acta
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PTC-stimulation
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Intense block Deep block \’ Moderate block :' Recovery
TOF-count 0 TOF-count 0 *+, TOF-count 1,3*"  TOF-ratio

PTCO PTC21 o
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Deep Muscle
Relaxation

Mona Ring Gitke
Associate Professor, PhD, MD

University of Co enhagen,
Dept. of Anaest esiology

Herlev and Gentofte Hospital, Denmark
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Tang ALOB: thay ddi huyét dong, W strc dan cla
phoi, ¥ twéi mau than, gan, W Ivu théng mau hoi
llu va gia tang nguy co roi loan nhip... 2

ALOB thap gidm bién chirng dau vai sau mo, rut

ngan th&i gian nam vién2

Khuyén cao hoi PTNS Chau Au': phau thuaté

diéu kién ap Iwc 6 bung thap nhat cé thé

(2002)

V.

1. Neudecker J,

»auerland S, Neugebaugr E, et al. The European Association for Endoscopic Surgery clinical

laparoscopic sur
2. Jie Hua et al.-Ll

American Journal-of

practice guideline

eé_ Surg Endosc 200 ;16: 1121-43

urgery(2014) 208/ 143-15

ressure versus standard- pressure pneumoperitoneum for laparoscopic cholecystectomy: a systematic rev

on the pneumoperiton

um for

iew and meta-analysis-

The
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Cac yéu té anh hudng dén

: ALOB va phau trucong
Factors affecting IAP & Space Chi s6 khéi co Khong thay doi
thé dugc

Phan b6 chis6  Khdng thay doi
khoi (béo phi dugc

ki€u bung hay

phan thap)

Ap luc bom hai 6 C4 thé thay déi
bung nhung gidi han

MUc dd gidn co:  CO thé thay doi

Co thanh bung  bang cach

va cd hoanh diéu chinh thich
hgp

» Non-modifiable

= Body mass index

= Distribution of body mass = Non-modifiable
- Apple vs Pear

= Insufflation pressure * Modifiable (Limits)

* Degree of relaxation: * Modifiable

|
Moham bdulatif, Kasr Al-Aini School of Medicine, Founded 1828 — Cairo, EGYPT — World Congress of Anaesthesia, Hong Kong Convention and
Exhibiti entre, August 29, 2016.
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1. Ap luc binh thudng: 0 — 6cmH,0 (hit vdo — thd ra)
2. Ap luc téng khi: > 16cmH,0 (> 12mmHg)

HATT - Ap luco bung)

(&
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Evaluation of surgical conditions during laparoscopic surgery
in patients with moderate vs deep neuromuscular block

C. H. Martini'!, M. Boon™", R. F. Bevers?, L. P. Aarts’ and A. Dahan®*
Background. The routine use of neuromuscular blocking agents reduces the occurrence of 13
unacceptable surgical conditions. In some surgeries, such as retroperitoneal laparoscopies, e N g h I e n CU” U 2 O 1 4 D I e U

deep neuromuscular block (NMB) may further improve surgical conditions compared with

moderate NMB. In this study, the effect of deep NMB on surgical conditions was assessed. kl e n p h a u th u at tro n g
Methods. Twenty-four patients undergoing elective laparoscopic surgery for prostatectomy or

nephrectomy were randomized to receive moderate NMB (train-of-four 1-2) using the p h a u th u at n OI SOI O
combination of atracuium/mivacurium, or deep NMB (post-tetanic count 1-2) using high-

dose rocuronium. After surgery, NMB w'us antagonized with neostigmine (moderate NMB), b U n g O’ b e n h n h a n d U n g

or sugammadex (deep NMB). During all surgeries, one surgeon scored the quality of surgical .~ 1 )\
conditions using a five-point surgical rating scale (SRS) ranging from 1 (extremely poor g Ia n CO’ trU n g b I n h Va

conditions) to 5 (optimal conditions). Video images were obtained and 12 anaesthetists

=iy Ak
rated a random selection ofimages. g I a n CO’ S a U

Results. Mean (standard deviation) SRS was 4.0 (0.4) during moderate and 4.7 (0.4) during

deep NMB (P<0.001). Moderate block resulted in 18% of scores at the low end of the scale ® 'D é N h g | a’ p h é U truJ(‘)’ N g

(Scores 1-3); deep block resulted in 99% of scores at the high end of the scale (Scores 4

and 5). Cardiorespiratory conditions were similar during and after surgery in both groups. d u—’a V a O th an g d O 5

Between anaesthetists and surgeon, there was poor agreement between scores of

individual images (average k statistc 0.05). dié e m: top rat kém ( 19 )
Conclusions. Application of the five-point SRS showed that deep NMB results in an improved
quality of surgical conditions compared with moderate blockin retroperitoneal laparoscopies, de n tO | uJ u (5 d)

without compromise to the patients' peri- and postoperative cardiorespiratory conditions.

* C. H. Martini et al]Bvaluation of surgical conditions during laparoscopic surgery in patients with moderate vs deep neuromuscular block- British Journal of
Anaesthesia 112(3):498-505(2014)




II. GIAN CO' SAU TRONG THUC HANH LAM SANG

N
\J

THANG PIEM DANH GIA

Table 1 The surgical rating score

1

Extremely poor conditions: the surgeon is unable to work
because of coughing or because of the inability to obtain a
visible laparoscopic field because of inadequate muscle
relaxation. Additional neuromuscular blocking agents must be
given

Poor conditions: there is a visible laparoscopic field, but the
surgeon is severely hampered by inadequate muscle relaxation
with continuous muscle contractions, movements, or both with
the hazard of tissue damage. Additional neuromuscular
blocking agents must be given

Acceptable conditions: there is a wide visible laparoscopic field
but muscle contractions, movements, or both occur regularly
causing some interference with the surgeon’s work. Thereisthe
need for additional neuromuscular blocking agents to prevent
deterioration

Good conditions: there is a wide laparoscopic working field with
sporadic muscle contractions, movements, or both. There is no
immediate need for additional neuromuscular blocking agents
unless thereis the fear of deterioration

Optimal conditions: there is a wide visible laparoscopic working
field without any movement or contractions. There is no need
for additional neuromuscular blocking agents

'Da’nh oA o x ~n
> Diéu kién phau thuat
gla ° °
PTV khéng thé phau thuat do bénh nhan ho hodc
R4t kém | c& dong, hodc khong thé thay dugc phau treong
ndi soi. Bs gdy mé phai cho thém thudc gidn co
C6 thé thay duoc phau tredng nhung PTV bj can
) tré nhiéu khi thue hién thao téc, clr ddng cha BN
Kéem hodc nguy co gay ton hai cac co quan khac khi mé.
Bs Gay mé can cho thém thuéc gidn co
- Phau trudng rong, nhung suw co co hodc clr dong
Chap cta bénh nhan cé thé dnh huwdng dén cong viéc
nhan | cda PTV. Cin cho thém thu8c GC dé& ngin ngira
dwoc | tinh trang phau truong kém hon
Phau truong rong dé thao tac véi rat it cac clr
16t ddng hodc co co. Bs Gady mé khdng can cho thém
thudc GC trir khi danh gid phau treong cé thé kém
di
Phau truong rong dé thao tac véi khong bat ky cir
T6i wu | d6ng hay co co nao tir bénh nhan. Bas Gay mé

khéng can cho thém thudc gian co

* C. H. Martini et al1By

Anaesthesia 112(3)

aluation of surgical conditions during laparoscopic surgery in patients with moderate vs deep neuromuscular block- British Journal of

1 498-505 (2014)
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Moderate NMB (TOF 1-2) B8

Tatng scale

Deep NMB (FTC 1-2) /‘\

Surgical rating scale

3 El

Laparoscopic surgery conditions rated 15-minutely by the surgeon from unacceptable (1)
to optimum (5). N=24 patients

* C. H. Martini et
Anaesthesia 112

al]@yaluation of surgicz

al conditions durin

g laparoscopic surgery in patients with moderate vs

deep neuromuscu

(3):498-505 (2014)

lar block- British Journ

al of
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Table 4 Measurements after surgery. Values are mean (so). TOF,
train-of-four; PACU, post-anaesthesia care unit; Spy, , arterial

haemoglobin oxygen saturation
Moderate Deep NMB
NMB (TOF1-2) (PTC1-2)
Sugammadex (mg) 380(101)
Neostigmine (mg) __1 10)_
Time toTOFratio >0.9 (min) 1 _ 10.9 (4.9
IITe::?ACU (rr:\ln) C 3 vao thal’lg
Két luan hau thuat |
diém danh ting Score) ¢ thaly
surgical 8 - hign chat
lwgng PhaY oo i ma khond
1 phau th ~ A ach Cugg
= , . NV . n
t ac bien ¥ 7% . ¢o v0i gl1@
necoc bié khac S
4 nhu’ cac -

- Thai gian rut NKQ
(TOF >0.9) G nhom
gian ccd sau
(Sugammadex) TB
5,1ph, nhanh hon so
gian cd TB
(Neostigmin): 10,9ph
(P<0.01).

- Khong co su khac

biét vé thdi gian nam &
phong hoi tinh, cac
thong s6 ho hap va
thong sO gay mé khac

* C. H. Martini et Fl.ll!j/aluation of surgical conditions during laparoscopic surgery in patients with moderate vs [deep neuromuscular block- British Journ

Anaesthesia 112 I( 3):498-505 (2014)

al of
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1231 Records identified through | | 16 Additional records identified
database searching through other sources

675 Records after duplicates removed

675 Titles and abstracts screened ——

644 Records excluded:
‘Non-relevant studies: n = 538
~Animal model studies: n =90
‘Reviews, case reports: n = 11
‘Non-comparative studies: n =3

6 Full-text articles excluded:

“Compared abdominal wall lift with

31 Full-text articles assessed for eligibility

pneumoperitoneum: n =3

L—{ ‘LPP combined with iniraperitoneal saline

washout: n =2

‘Focused on active aspiration of the
residual gas: n =1

25 Studies included in qualitative synthesis

3 Full-text articles excluded:
—

“None outcomes of interest reported: n =3

22 Studies included in current meta-analysis

[ Included ] [ Eligibility ] [ Screening ] [Idenﬂﬂcatlon]

Jie Hua et al.-Low -;]réssure versus standard-pressure pne

150

So sanh ALOB thap (7-10
mmHg) v&i ALOB TB (12-
15mmHg) PTNS cat tai mat
« 22 NC LS ngau nhién co doi
chirng 1997 dén 2012: 1263
BN
« Tiéu chi phan tich:
- Pau va dau vai sau md
- Bién chirng gay mé
- Chuyén sang mo h&
- Thoi gian PT

moperitoneum for laparoscopic cholecystectomy The American Jourhal of Surgery (2014) 2

8, 143-
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Table 1 Characteristics of studies included in the meta-analysis

Pressure of
Study Sample size ~ Age, mean (range or D),y Female, number (%) pneumoperitoneum, mmHg
Source desion PP PP LPP §pp PP P e i
Yasireta AT 50 50 M NA NA ) 8 1%
Topaleta® RO 2 20 B(104) 4009  4@2) 630 10 1
Kandiletal" R 50 50 MA NA N N 8-10 12-14
(ebketd® RO 2 40 B(108) 409 M A 8 1
thicietal RT3 R(104) 49126 1800 B(61) 7 15
Sndhueta® R 0 70 %(129)  55(132)  59(84) () 7 1%
Jshipracta BT % 12§ 58 506  6(0) 8 1
Kaweretal® RT3 30 MA NA NA WA 10 1%
Smdovaletal™ RO % % B(168) 9151 29() 0@ 7 1215
Choketa® RO 2 20 48(100) 47(1L0) 12(60) 12(60) 7 12
Ionheimetal™ R 90 10 S0(W05) 47067  T(0) 7(0) 7 12
Koc et al” RT 5 25 46(155) 48(152) 2(88) () 10 15
Haskiceta® R 25 25 @(108)  43(123) 2% 208 7 1%
(ebketa® R 2 20 B(150) B(150) 17@E) BO) 8 1%
Basleta® R 1 11 (68 48(13) 5S¢ 5(4) 10 14-15
Baraynskietal® RO 76 74 48(121)  48(126)  65(38) e4(86) 7 1
Polateta” RO 2 12 S5(13)  S1(14)  5(4)  6(50) 10 15
Pemkisetal” R 2 20 S(3-7)  55(30-19) 13(65) (%) 8 15
Sefret ol RT 5 15 S6(150) 54142 1(13)  2() 10 15
Salieta® RO 46 4 Q(2-B) 818 BI) BH) 9 1
Dedereta® RO 12 11 @(19-1) S6(2-11) (5 6(%) 7 15
Wallaceeta  RCT 20 20 S (S-8) S6(50-64) 14(70) 16(80) 75 15

The level of evidence according to the Oxford Centre for Evidence-Based Medicine was level 2b for all trials,
LPP = low-pressure pneumoperitoneum; NA = not available; RCT = randomized controlled trial; S0 = standard deviation; SPP = standard-pressure

pneumoperitoneum.

-L]TZSSUFG versus stang

ard-pressure pne

Két qua:

- Dau trong 24 gio sau
mo ALOB thap it hon so
voi ALOB trung binh
(P=0.003)

- Pau vai: ALOB thap
khoang 20% so voi
38%) ALOB trung binh
(P<0.001)

- Bién chirng phau thuat
va chuyén mo hd khéng
khac biét (P=0.85)

moperitoneum for laparoscopic cholecystectomy The American Journal of Surgery (2014) 208, 143-
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/GC sau co thé dem Iaim
ich cho PTV

v" Tuy nhién khong phai Itc
nao cling can thiét ap
dung GC sau

v MOt sO nghién cldu
chi’ng minh GC sau va
ALOB thap c6 thé lam
giam dau hau phau va
tang kha nang phuc hoi
chiic nang dudng ruot.

v' Phai xem xét nhirng
bénh nhan cé nguy co

khi 'ng dung gian co
kséu j
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2 -3 March 2017 « Hilton « Prague, Czech Republic
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Systematic review of oxidative stress associated
With pReumm ~ e it oo we

lmpact of |ntra.pentoneal pressure and

£ Phiu thuat lu6n phai dwoc thuc hién duwoi
i cdc diéu kién tot nhat co thé.

KEY POINTS:

Anh hwéng cua phau thudt néi soi 6 bung lién
quan dén murc dé6 bom hoi, str dung ap Iwc

thap cho phép ban téi wu céc diéu kién phau
thuat.

Page 20
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Cai thién phau trwdng trong PT ndi soi

Py

Co thé kh6ng an toén sir dung ap It_rc thap vdi gian co TB
»’ . M A :

Ap luc 6 bung thap glam “dié€m sd” dau sau mo

-
‘Giﬁn CO sau cai thién ph?iu truong, ap luc 6 bung thap

f

BO BA: “gian co sau + ap luc o bung thap + g|a| gian cg” =>
'NANG CAO CHAT LUONG HOI TINH trong PT noi soi (ERAS)

A = e e S = g W S T e L S T = g1l iy

Page 21 9/21/17




II. GIAN CO' SAU TRONG THUC HANH LAM SANG

N
\J

Example: "Heart attack™ AND "Los Angeles”

0 * s Kakinuma et al., J Anesthe Clinic Res 2013, 4:7
o Y N o
i“E“of AneStheSla & Cllnlcal http:/ /dx.doi.org/10.4172/2155-6148.1000337

Korean Journal of Anesthesiology and neostigmine can reduce the

Clinical Research Article @

pISSN 2005-6419 - elSSN 2005-7563 ) 6SS

The combination of sugammadex

dosage of sugammadex during
recovery from the moderate
neuromuscular blockade

Soon Ho Cheong, Seunghee Kij, Jiyong Lee, Jeong Han Lee,
Myoung-Hun Kim, Dongki Hur, Kwangrae Cho, Se Hun Lim,

Kun Moo Lee, Young-Jae Kim, and Wonjin Lee
Department of Anesthesiology and Pain Medicine, Busan Paik Hospital, Inje University College of Medicine, Busan, Korea

Korean J] Anesthesiol 2015 December 68(6): 547-555
http://dx.doi.org/10.4097/kjae.2015.68.6.547

e CcorveTy—= — - - —
protocol for a randomized contro

D. Ozdemir-van Brunschots, Gert 3. sScheffe

2 ilbrands=, Frar
- ns2, Luuk B. Hil o
A. willer 1 and Michiel C. warle=

d clinical trial

r=, Albert pahan®, Janneke E. E. A.

. a?, Rogier A. R.
Denise M. hk €. H. d’Ancona=,

= imone A.
Mulder=, Si es J. H. M. van Laarhoven

- . pDonders®,. Ke
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EU THEO DOI BN S
HA Nam

o Lk

S6PM: A3
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; DOI BN SU DUNG GIAN CO

Nam sinh: Ag74 ; Gi6i tinh: & S6 nhdp vién: 92443
o

: PM: una, mdu 4
~ TOF PTC Ghi cha
[} Pt NKA
i) 40 /40 27 z
fic 2 /40 3y
__o/40 Bt drce wE™
L. o/40;

2
e"V\

in HhSmy o

N SU DUNG GIAN CO
sinh: A434 ; Gi6i tinh: &"; S& nhap vién: 92370

.‘ phin M W

g P 3
'OF 1 e Ghi chia
> DAt NER
B A0/40 du

BL o/40 it A wmd™ | (,P

I Bpe
.
b5 ’&@




III. THEO DOI VA PANH GIA TON DU GIAN CO

N

L

TOF = 90%

Xac dinh gian co ton dw sau mé: Gold standard:

T4/T1 < 0.9 (trwéc 1990: < 0.7)
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NMT module AF-101P Quick Operation Guide

For details, see the Operator’s Manual.

Preparation

1) Connect the stimulation cable to the small socket at

ﬁ Main cable
61 Stimulation cable

2) Connect the acceleration transducer and the
temperature sensor to the large sockets.

Acceleration transducer
and temperature sensor

3) Connect the main cable to the main cable socket of the
the end. NMT module.

Plug the smart cable into the
Life Scope monitor multi
connector (Yellow connector).

Wrist
Ulnar nerve & Adductor

pollicis muscle

Ankle
Tibial nerve & Flexor halluces

brevis muscle

Face
Facial nerve & Orbicularis

oculi muscle
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ntion_Hall_C
... Scientific Session
mlem Controversial issues in clinical neuromuscular pharmacology
Chasperson(s) Mohamed Abdulalif

' Laparoscopic surgery and muscle relaxants: Is deep block helpful?

Bl The myth of rescue reversal in 2Can?t intubate, Can?t ventilate? scenarios

Do we really need sugammadex in our practice?

' Héi nghj GM thé gi&i HongKong 16t 28.8 — 2.9/2016
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[ KHAO SAT VE QUAN LY THUOC GIAN CO O HOA KI VA CHAU AU ]

BACKGROUND: Postoperative residual neuromuscular block is a frequent occurrence. Recent
surveys of clinical practice in Europe suggest that neuromuscular-hlacking drugs are often
administered without appropriate monitoring. No comparable survév nas'been undertaken in the
United States (US). From this survey, we compared currentciiiical rieuromuscular practice and
attitudes between anesthesia practitioners in the US and+Europe.

METHODS: We conducted an Internet-based survey anieng anesthesia practitioners in the US
and Europe. The Anesthesia Patient Safety Foundation anddiip Turppean Society of Anaesthe-
siology e-mailed all of their active membzrs,.inviting them to 2monymously answer a series of
questions on a dedicated Internet-Pretoconaddiesssetisitive website. The survey was available
online for 60 days. The X2 test and Fisher's exact tastwsre used to compare clinical survey items

between the 2 cohorts.

RESULTS: A total ¢f 2336 completed stiveys)were received. Most respondents from the US
(64.1%) and Eurene(52:2%) estimatod the incidence of clinically significant postoperative
residual neuremuscularweakressebe <1% (P < 0.0001). Routine pharmacologic reversal was
less copamoriin Europe/thansin the US (18% vs 34.2%, respectively; P < 0.0001), and
ouanitative monitors (veieiavailable to fewer clinicians in the US (22.7%) than in Europe (70.2%)
(P <2:0001). However, 19.3% hfEuropeans and 9.4% of Americans never use neuromuscular
monitors. Mast responderits reporied that neither conventional nerve stimulators nor quantita-
tive trainaifeur monitois'should be part of minimum monitoring standards.
CONCLLESIONS:-Curiresuits suggest a lack of agreement among anesthesia providers about the
best way te-moriito! risuromuscular function. Efforts to improve awareness by developing formal
training prog-anis and/or publishing official guidelines on best practices to reduce the incidence
of postoperative neuromuscular weakness and patient morbidity are warranted. (Anesth Analg
2010;111:110-9)

Muc tiéu: khao sat vé
quan ly va st dupg thudc
gian co trong phau thuat
tu 8/2008- 10/2008

Poi tugng: cac thanh
yién cua hoi GMHS chau
Au va hoi An toan bénh
nhan ﬁa y mé-My (The
Anesthesia Patient Safety
Foundation)

Hinh thirc: cau hoi khao
sat qua email

26h36 bang dua vao phan
tic
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[ KHAO SAT VE QUAN LY THUOC GIAN CO O HOA KI VA CHAU AU ]

= Khao sat Chau Au My

Cho rang ton du
gian cd trén lam 52,2% 64%
sang thap <1%

Percentage of Respondents
s % & 3 8 8§

Percentage of Respondents
o 2% 8
X
-
2
N\ H
g

Has respondent ever observed a patient exhibitii g'clini rally
igni i is after tlie

r 1
of a muscle in his/her r cc rery room

e Giai thudng quy 18% 34,2%
Co may theo doi

gian co 70,2% 22,7%

PercerZage of Respondents

Percentage of Respondents

Chua bao gig 193%  9,4%

Do you thirk t. at postsperative residual paralysis Do you think that the routine use of a conventional th ~: H
represents a si{ nific.nt public health problem? nerve stimulator or quantitative TOF monitor would eo O I g I a n C
the of residual
paralysis?

» Nhan thirc vé ton du gién co trong thu'c hanh lam sang khong cao
- Ty lé bac si GMHS theo doi va giai gian cc sau mo con thap
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Guidelines

P P P O sncl b de Basnalis)

phuc 2015: Hiép Hoi Bac Si Gay Mé Vu'ong Quoc Anh va Ireland

=
Khuyén cao cac tiéu chuan theo doi gian co trong gay mé va hoi J
-

- Theo doi gian cd la bat huioe ddilvGi tat ca bénh nhan
dudc su dung gian cg:\tt luckiat NKQ dén giai doan hoi
phuc.

- Theo ddi gidn.¢q,cé thé lam giam tan sudt cac bién chirng
lién quancdendon du gian co.

. Cac kloa-Gay mé hoi suc dugc khuyén khich trang bi cac
may theo doi gian co trong gay mé.
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Bang: danh gia mwrc TOF & 2 nhém

Cac muc TOF Neostigmin Sugammadex
< 70% 43 (17%) f? [ 1(1,6%) 1 |
/70 —90% 86 (34%) 0
> 90% 124 (49%) 61 (98,4%)
ToéNng 253 62

Nhoém SUG duy nhat c6 1BN ton dw gidan co TOF = 52%:

« BN nam, 1930 (87 tudi), 167cm, 40kg, BMI 14,3

- PT néi soi: Cat dai trang Sigma do K.

- Mé NKQ (sufentanil, sevo, esmeron 30mg “0,75ug/kg”).

- Thoi gian md: 3,5 tiéng (08g10 — 11g40), 1ap lai esmeron 10mg luc 11g
(sau liéu dau gan 3 tiéng)

- SUG 100mg (11g45) sau ngung liéu esmeron cubi 45p

- ROt NKQ luc 13g, sau 5p do TOF = 52%

Page 31
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Mot so két qua nghién ciru ton dw gian co’

Tacgia Kunthou L 2015:ludn  Téac gia Bam Trung Tin 2015

van cao hoc ‘Panh gia ty 1é PHYD: luan van cao hoc ‘tinh
giéin co'ton luu sau PT’, két hinh gidn co'ton duwr sau mo”, két
qua ngay tai thoi diem rut qua:

NKQ: +  Qua Hp: 68%

. Tylé ton dw gian co: 78,7%
- 449%: TOF <0,7

- 33,8%: TOF0,7-0,9

- 21,3%: TOF>0,9

- 48% ton dw khi rit NKQ, sau
rut 30p van con 21%.
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Srivastava, A. (2009)

| &

« Kéo dai
L- Gian co sau
(e Nhuwoc co
« Basedow
€
p
* Neostigmine
*  Sugammadex ]
J

\
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"Reversal of nheuromuscular block". Br J Anaesth
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\Jf—\ TABLE 34-4 GUIDE TO NONDEPOLARIZING RELAXANT DOSAGE (MG/KG) UNDER DIFFERENT ANESTHETIC
o TECHNIQUES
B_ Dosage for Relaxation
o4 T - - A Y . n? 7 yn A
U . EDgs Under N,O/O, {Dosefor Intubatio \ /,. L|eu ke t|e ||b0 sun //SO le I|em
‘\3 Long-acting I I A en N . &
o | gm0y 1%y [ dau: giam cd dai bang 1/10;
A Interme.diate-acting : I g‘ll\an Cd trung blnh banug 1/\’4 (Cc’j
O) | seowenum o N hoi phuc TOF 25%, hodc cdn clr
C | Cisatracuriu 0.05 15-0.2 ) TR L TV H /
© atacurum o2 : 2150, | thai glan_tac dung LS). "Miller’s
£ | short-acting | L Anesthesia  2015-chapter  34-
; r::tcl:rll:n:ls Infusion Do(s);ogse (ng/kg/ l:;)-:i(:l-lzri-d :o:ﬂall& p 972-973 i
Under N,O0/0, With Intrave e 7 ~ A . A XY N 7
O w ws( = Gidn co c6 thé truyén lién tuc “thubc tac dung™\
C | Awracurium 412 ngan hay trung binh”. Huu ich trong dieu chinh,
18 | vecuronium o+1l  duy tri d6 sdu 6n dinh cla gidn cd theo nhu cdu
g’ D, Dose causing on average 95% cua phau thuat vién. Néu duy tri thuéc mé TM thi
@ | imobation without a relaxant or liéu thubc gian co khong giam (bang 34-4). Liéu
73 | e poteniion sfnondepoariand  truy@n ludn dugc giam tlr 30%-50% néu sir dung
—_ simplicit)’l, this table assumesa%ot Ca,C thU6C mé b6C hd|_

Miller's Anesthesia 2015, Chapte

r 34-Pharmacology of Neuromuscula

r Blocking Drugs, p 986-987
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& -
VIET NAM 5
« BYT qhép thuan 2013
. Mé‘t sO B\/ tw: 2014
 Thau 1 s6 BV cong (BVCR):
2015
5 Y Q
c X
bfd:’ % D thuan s dung 16/12/2015
= g & chau Au - S
S £ Nghién gy (2008) b Pen nay Quoc gia su dung
;— g é Erelz\ Nguai gﬁaﬁ?hggdc nhi€u nhat: Nhét Ban
r In ngu en \
° 3 1999 t5ngkhoe manh Auchdud, |+ 100% dUng ROC
5 nop due gp2005 My (80?8) am |« 100% giai SUG (chiém
L= Sugammadex Nhat (1/2008)\_ 70% toan thé gici)

1. Glenn Murphy-The Development and Regulafory History of sugammadex in US. APSF NEWSLETTER|February 2016
2 Naguib M (2007). "Sugammadex: another milestone in clinical neuromuscular pharmacology.”. Anesth Analg 104(3): 575=

—_
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[$)] [22]

o o
J

-

o

IS
o

® Sugammadex

m Neostigmine

Thei gian (phiit)
N w
o o

-
o
1

Thei gian (pht)
O =2 N W & O O N 0 O

'S

o
1

T2-TIVA T2 T2Vec  PTC1-2 18-64 65.74 275 o4
Thei gian phuc hoi TOF > 0.9 véi SUG Thei gian phuc hdi dén TOF > 0.9 véi lidu
2mg/kg va NEO tai th&i diém TOF=2 SUG 2mg/kg tai th&i diém TOF=2

Sugammadex ddi twong dac biét: tré em, béo phi, ngudi gia
 Tré so sinh va tré em, liéu khuyén céo twong tw ngudi Ion
 Béo phi, SUG phuc hoi chdm hon dung liéu theo can nang ly
twdng so vai liéu “can nang ly twédng cdng thém 40%”

Handbook of clinical anesthesia (seventh edition 2013)
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: deo KHONG BANH GIA TRU’O‘C DAT NKQ KHO L
. Reproduced with permrssmn of 1. 3. Henderson, M. T.. Papat I P. Latto A C Pea'rce D/ﬁ‘/tu/tAlrway Soc1ety gu/de/mes

: for. management of the unanticipated. difficult intubation;, John Wiley & Sons; Inc. 2016 -

Soi thanh quan truc — U
- AN Y/ Gap bat ky kho khan - Goi nguci giupdo

K& hoach A: b3t dau cho dit NKQ

Khong lam

+  Soi thanh quan - kiém tra, dau — c6 dung tuw qua 4 [an Kidm tra vi tri NKQ
thé (c6 thé dung nhiéu loai trang thiét bi) Duy tri: (1) 7 . 1. Quan éét néu 6 thé
. . N N a > 2 e Thanh con .
banh gia day thanh am, 6 mé thanh quan, oxy vG@i face 9 2. Capnograph

mAaSB i‘{ (2) 3. Oesphageal

detector

nhin ré hay khéng...
Néu kho: dwa bougie...

= | cho dat NKQ

Khang dinh cac budc: thdng khi, cung cap oxy, gay mé, \
tim mach &n dinh, gidn cd => sau dé dit NKQ qua ILMA,
LMA "t6t néu co fibreoptic", mot lan thir véi LMA, can
nhdc Mallinckrodt flexometallic, nasal RAE (Ring, Adair,
and Elwyn "tube"), hodc microlaryngeal tube.

Kiém tra va tién hanh PT )

DPat NKQ that bata ILMA hoic LMA

ILMA™ hoac LMA™
Khong qua 2 [an
Oxy va thong khi

;

Ke noach C: duy tri oxy, thong khi, ngung PT,
danh thirc BN

- Quay lai Face mask, oxy va théng IM
« Gidi gidn cd khong khir cuc cong s | - R , .
« 1 -2 ngudi thuc hién ki thuat ap mask Hoan mo, de bn tinh lai ‘]

(v&i miéng +- nasal airway)

e . Ké hoach D: tha thuat
an that bai cung cap oxy va thong khi citu nguy cé’p

Sugammadex tai thoi diem TOF=2, liéu 2-4 mg/kg sé phuc héi chi s6 TOF2 0.9 trong khoang 2

Khi str dun
at hién ciia Sugammadex co thé thay thé cho viéc dat NKQ v&i succinycholine di 16i thovi.

hat. Sw x
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Bénh ly Basedow

« Cac thuoc gay ra su kich thich giao cam nén tranh
khong dung (vd: ketamine, pancuronium, atropine,
ephedrine, epinephrine). Gian cd khong phan cuc vdi
anh hudng it trén huyét dong dugc s dung an toan
trong khdi mé (vd: vecuronium, rocuronium).

« Chong chi dinh v3i neostigmine

llllllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllll

Stoelting Anesthesia and CO-Existinh Disease, ENDOCRINE DISEASE THYROID DESEASE 2018
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(FG ﬁ In;l;is ( Total Intravenous )
et. 1989) Anesthesia
‘l' ‘l' (David O'Flaherty et
|______al. 1992)
ay té vung + 4 ] N
Gayg:yv:lgg Volatile
(Abdelazeem El- _Anesthetics
Dawlatly 1994) (Kiran U et al. 2000)

{%@—(Néi khoa}@ Myasthenla Gravis
0

0 v
S © PHAU THUAT
% S (Blablock et
=5 / al.1939)
T O -
g g Controversial

blockade r

a series of

Feasibility of full and rapid neuromuscular

myasthenia gravis patients undergoing surgery —

ecovery with sugammadex in

|17 cases

Tomas Vymaz

al?é?al. Therapeutics and Clinical Risk Management 2015:11 1593-1596
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Hen va COPD:

¢ Chong chi dinh vai
neostigmine

e SUG khong chong chi dinh

Yéu cau cua PT:

o PT than kinh

e PT cac vung (mat, cot séng)
=> Giai doan trong PT can
giai gian ca dé kiém tra chuc
nang day TK ngoai vi chi phoi

VIO Mt g 4 e STERRAD,  ch dom Slatnsproes ge
el na STERRAD.proces. Amarelo apds processamento.
140 dopo i cilo STERRAD. N

Tums yellow when processed.
n ¥ Gul eher
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Sw dung gian co’ sau: trong thwe hanh LS

- Nhiéu giai giai doan gian co sdu ngoai sy mong
muon clda nguwdi GM (vd: ngay sau chich gidn co ké
ca liéu khéi dau...thuwong TOF=0)

- CO nhirng thdi diém trong PT can gidn co sau: co thé
st dung chich ngat quang, co6 thé truyén lién tuc [mé
noéi soi 6 bung, ndi soi sau PM (vd: lay thdn nguwei
soéng hién, néu ap Iwc trong 6 bung cao giam
dong tinh mach vé va cé lién quan dén suy than
hdu phau. Giai doan boc tach lay than can gién co
sau-Miller's anesthesia, eighth edition 2015, chapter 75)
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ﬁl’ch thich than kinh ngoai bién (TOF-Watch): danh qia gian

CO’\

duy tri gién co sau dé dam bao bénh nhan sé khdng ho sac

hgén toan trude khi dat NKQ. Phau thuat Q@i so can mé twong
doi ndng “nhe nhang - relatively light” vi thé nguw¢i ta khuyén nén

hay

kich thich “therefore maintaining profound neuromuscular
blockade is advisable to ensure that there is no coughing or

Qtraining”.

/

Jeremy Prout, Tanya Jones, Daniel Martin, Neuroanaesthesia and neurocritical care, Advanced
anaesthesia the essential curriculum 2014, 401-425

training in
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Str dung gidn co sau: PT THAN KINH
* Duy tri meé:

- Gian co: chich ngat quang hoac truyén
-’ Ruat NKQ:

cudi cia cudc phau thuat dé cé thé danh gia than kinh.

\extubation-extubating deep), Bn tinh sé& an toan hon.

fl_y tuo’ng nhat 1a nén danh thwc va rut noi khi quan tai thoi dlem\

nhan van con tiep tuc theo doi ICP thi nén can nhac “mét chat’.
Co rat it sy dong thuan rit NKQ & Bn con ngu sau (deep

Néu bénh

um 2014, 401-425

Jeremy Prout, Tanya Jones, Daniel Martin, Neuroanagsthesia and neurocritical care, Advanced training in anaesthesia the essential curricu
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-
Y Type of monitoring Liéu neostigmin
/ N\ Binh tinh Dinh lvgng Can nang ly twéng
Injection of
<3 ‘NvBA 2 - 3 twitches TOF-count 2 - 3 50 pg/kg
(@) D T4 with fade TOF ratio < 0,4 40 pg/kg
(&) T4 without fade TOF ratio 0,4-0,9 20 ng/kg
» I<Zt "TOF raio > 0,9 Khong diing
<6 X Neostlgmln
(D (D ""-.
32 I ilL
o ! JL
E ot el /| //JhL// i L, /E_J—// |[‘1 // et el
\ )\ J\ J
~— Y e Y Y
Level of block Onset Intense block Deep block logorgt: _blo;:k Recovery
Response to TOF TOF-count 21 N TOF-count 0 TOF-count 1-3 TOF-ratio
Response to PTC PTC21
ocuronium amote  [EZMGIKGIT )
- . | Vecuronium
Ban hEY- - _ . DUng lai ROC 1,2mg/kg: sau 5p
1,9 gio Dung lai ROC: sau 24g || RocCliéu0,6mkg: saudg

T. FUCHS-BUDER et al. Good clinical research practice in pharmacodynamic studies of neuromuscular blocking agents II: the Stockholm revision-Acta

Anaesthesiol Scand 2007; 51: 789-808.
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Includes interactive eBook with complete content 5%

Clinical AnesthesiaJ Jj}
Procedures of the
Massachusetts =
General Hospital 5

Gidn cg siu trong phau thuét,

khong thich hop dé giai gian
(tuy nhién hién nay co

« Tham chi véi cac thuoc ir'c ché
than kinh co (gian co) mai
nhat thi van con xap xi 30%
benh nhan chuyén qua PACU
tor -7

cs | NEu viéc yéu di clia cd dai
dang sau khi da giai gian cg

sugammadex co thé giai gian mot cach day du thi tot

co sau thanh cong), chinh vi
thé cac bénh nhan nén dugc

nhat |a phai thong khi co
hoc, diéu tri cac thuoc an

duy tri nGi khi quan cho dén khi | than va cho dgi cho dén khi

hét tac dung gian cd va ducng

nhién la da dugc giai

cd dugc phuc hoi hoan toan.

45
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KGS. Ryoichi Ochiai, M.D., Ph.D.: dai hoc Toho-Nhat Ban; PGD-TK GMHS
« 100%: sr dung ROC; 100% giai bang SUG (khdng co ton du gidn co).
« BN md bung ndi soi: sir dung gidn cd sau; theo ddi gidn cd thudng quy.
« BV cta GS: 50.000/5 nam, 30.000 GM (ROC/giai SUG), co6 5 BN bi soc
\_ phan vé [xay ra cham (khoang sau 15p), té quanh miéng], khong TV]
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