NGO BDOC TOAN THAN
THUOC TE TRONG
GAY TE VUNG

Nguyén Hiru Tu
B6 mon GMHS BHY Ha Noi



Volume Bl, Mo, 4

,M,..,,o,,,/fneStEPSf"["’ﬂﬂ

Detober 19749 THE AMERICAN SOCIETY OF ANESTRESIILOGIETS, TRC.

Editorial Views
Anesthesology
LR L R b

Cardiae Arrest Following Regional Anesthesia
with Ftidocaine or Bupivacaine

b, Fadgkinson® regrorted ventricular tachvcardia an
cesarean section after an epidural injection of Bapiv-
smine, W75 poer o, 2 ml, and B0 omil & oman ber.
Thers was an mimaedbiare ansel of severe convulsiosns.
Endarrachen] tnmehistion w:u]:u:rf-:l-l‘l'ﬂtﬂ afier admini-
stralion of succinylcholine, 100 mg, and the patient

Anpsraesiolcsisrs have generally believed thar
cardiac arrest following inpection of clintcal doses of
loecal anesitheties oould be prevemied by prompl oxy-
genzeeon and, 17 necsssary. blood prossure suppor,
Howewver, this may not always be the case in susceprible
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* Anh quoc tiém bupivacaine vao tinh
% mach thay vi tiy song. Bé&nh nhan da
~ ttr vong!!

Laa s mine: 1o sine, Coamplalions. areost, Cerlis. G CATOEOVASCULIE OERUESSND (LOSC was MGIe in
CeEonce A, Avneiceat, MO
. Assistarnt Frofessor of Anesthesia
Departmeni of Ansicheio
Stanford University Sehool of Madicine
Stamford, Cafifornia $4305

. 11. Februar 2001
ES Arzt spritzte Patienten tot
In einem Krankenhaus in
Brighton (England) starb ein
Mann durch falsche Betiu-
bung. Ein Arzt spritzte ihm ein

Betaubungsmittel gegen Unter-
leibsschmerzen in eine Vene

: statt in den Riicken - der Pa-
.| tient starb an Herzstillstand.




NC tren toan nwéc Phap

Bién chirng quan trong: 3,5/10 000
Ngtrng tim: 2,7/10 000 (té tay sbng)
0,8/10 000 (dam rdi lwng)
Chét: 0,3/10 000
Co giat: 5,3/10 000 (phong bé trén don)
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25,4/10 000 (phong bé khoang kin)

727 thong bao co tai bien

Failure Neurological Allergy Cardiac Other

Auroy Y. et al. Anesthesiology 2002; 97:1274



NC trén toan nwéc Phap

Loai Bc |TTS TNMC TThTK TTM Tong s6
(n=40640) | (N=30413) | (n=21278) |(n=11229) | (n=103730)
BC 5.9% 2% 1.9% 2.7% 3.3%
TKTW  1(35-8.3) |(0.4-3.6) |(0.5-4.8) (0.5-7.8) |(2.2-4.4)
Bénhré | 4.7% 1.6% 1.9% 0 2.7%
TK (2.6-6.8) |(0.5-3.8) [(0.5-4.8) |(0-3.3) (1.7-3.7)
Hec dudi | 1.2% 0 0 0 0.5%
ngwa |(0.1-2.3) |(0-1.2) (0.2-1.1)
Liét 0 0.3% 0 0 0.1%
(0-0.9%) | (0-1.8%) |(0-1.7) (0-0.3) (0-0.5)

« 23 bn co giat, 32 ngirng tim (7 tww vong) trén 103730
bn gay té tai Phap (Auroy Y, Anesthesiology 1997)




Ngo doc thuoc té toan than

Mot sO Tté liéu thap co tac dung chong co giat do
(rc ché kénh Na* = phenytoine (lidocaine cho
dong kinh khang thudc, tré em)

Liéu cao Tté la chat gay co giat. Mirc dd doc
bupivacaine: ropivacaine: lidocaine = 4:3:1

Ty |& co giat 1/800-1500. Té dam rdi dwérng nach
nhiéu nhat do hap thu nhanh. 1.8/10000 NMC.
Bupivacaine str dung kéo dai déc TK trwéc tim
mach, ngwoc lai v&i gay té 1 liéu va & tré em.

Scott B 1975&1989, Knudsen K 1997
Auroy Y, anesthesiology 2002, Eledjam JJ 2000



Ngo doc thuoc té toan than

e Tté nhom amide hap thu vao tuan hoan =
chuyén hoa tai gan = thai chd yéu qua than

« Chat lwong phong bé phu thuéc nong dd, dod
lan rong phu thudc thé tich, ngd déc phu thudc
tong liéu/thdi gian

« Pa sb ddc TK trwde, doc vai tim khi nong do
cao, trir marcaine va etidocaine c6 thé doc véi
tim trwdc, dat biét voi tré em.



Ngo doc thuoc té toan than

e Nguyén nhan:
»Tiem khong dung gquy cach
>Qua liéu/thdi gian
»Gay té & vung giau mach: KLS, MP, tré em
»Gay teé tinh mach, dac biét chi dwoi
« CA&c yéu to lam tang ddc tinh cda Tté
»pH giam: tang mau |én nao; tang dang td (ion)
»Uu than
> Thiéu Oxy
> Thiéu mau nang.



Nong do huyét twong cua Tté
va vi tri gay te

Nong do huyét twong tu do

’% / Néng dé huyét twong gay déc
//////////////////////////////////////////////// %
trong mach mau (tm/dml
- y phuc mac(/mang ;hm
khoang I|en swon
dam roi
/ dwdi da

Nach Braid, 1965




at (mg/kg)

- A

~

éu gay co gia

Li

Anh huéng chia pH va CO, v&i ngd doc Tté

35

B pCO,=25-40 mmHg

Procaine | s 1CO, = 60 - 80 mmHg

307

257
207
L9

Lidocaine

101 Bupivacaine

Nach Englesson 1974



Anh hwéng cta pH va CO2 v&i ngd doc Tté

trc ché tk tw = &rc ché ho

hép pecccccccccccccscscscccccccccscsccccccce
| Toan mau
pHY; pCco, T
Tang mau nao T Thudc té-H* T Lién két
,bay ion* proteine huyét
l 1 twong |
Tich liy Tté & [Tté] huyét




Nguy co ngo doc Tte sau khi gay te vung

Pong mach

Tinh mach




Nguy co’ ngo doc Tte sau khi gay te vung

Pong mach 97- 98%

Tinh mach




Céc thudc té chinh dang st dung
Pipecoloxylidide — Anaesthetics

CH,
/\; :NHCOF{Q
CH '

3 Rest

Ropivacaine Bupivacaine L-Bupivacaine

Rest -C,H, -C,H, -C4Hg
S(-)-Isomer Razemat S(-)-Isomer

MW 274 288 288

pKa 8,07 8,1 8,1

PC 6,1 27,5 27,5

PB 94 % 95 % 95 %



Co ché tac dung cua thudc té —
trc ché kénh Na
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Gay déc than kinh trung wong

Tién triéu: té, té bi mdi, chéng mat, U tai, vi
man kim loai, loa mat, lo lang, buén ngu
Nang: kich dong, co giat, hon mé

Co giat cuc bd ving mat, dau chi, nhan
cau, hoac toan than

Co ché co giat: ton thwong hé vién clng
vOi can tré chon loc cac con dwdng e ché
vo = kich thich nerone khéng déi khang va
hoat dong phat kich-dién.



Concentration (mh1)
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Nong dé gay dodc than kinh
trung wong cua Tté

neuronal LD ,-dose

*

|
— * 'I'
[

Tetracaine Bupivacaine Prilocaine Ropivacaine Mepivacaine Lidocaine  Procaine  Articaine
Local anaesthetic *p <0.05; **p <0.01.

Werdehausen R et al., Br J Anaesth 2009



Gay doc than kinh trung wong

Giai doan (rc ché tktw

HAén mé, ngirng thé, nglrng tuan hoan
| e M, W N, R

Giai doan co giat S

Co giat, ctrng toan than _g

B N S = =

Giai doan tien co giat ;8

Hbt hoang, U tai, giat nhan cau, 10 Ian, o)
rung giat

g glg «g

<

Giai doan dau

Hoa mat, vi kim loai, chong mat




Gay déc than kinh trung wong

« Piéu tri:
— Kiém soat dwéng the, NKQ s&m
— Thong khi nhan tao
— Théng khi tot: 02 100%, tang théng khi

Uco2, ipH = Nl ngwdng co giat va U lienkét
tai TKTW

— Diazepam 5-10 mg, thiopental 100-200 mg
— Bu dich nhanh
— Tro tim mach khi can.



Vai tro cua adrenaline phong doc
than kinh trung wong

Thuoc té Nong dé HT gay |Nong d6 t6i da sau
déc than kinh tiéem 20 ml NMC
(mcg/ml) (mcg/ml)
Lidocaine 2% 5.6 3.5 2.4adre
Prilocaine 2% 7.9 2.5 ]1.8adre
Mepivacaine 2% |5.6 3.5 2.8adre
Etidocaine 1% 2.0 (d6c véitim) | 0.8 0.62dre
Bupivacaine 0.5% | 2.5 (déc vé&i tim) | 0.8 0.6adre

So sanh ndng dd huyét twong, tai d6 c6 dau hiéu nhiém

doc TK £ tim mach.

Duvaldestin P, 1989




Gay doc tim mach

» Nguyén nhan: nhw ngé doc TK. C6 thé
ngay sau tiem thuoc: do doc tinh
(Bupi> Ropi, Levobupi>Xylo)

« Nang lén khi c6 phong bé lan qua cao
va thieu KLTH

« C6 thé xuat hién bat ky lac nao, khéng
c6 bénh nhan khong cé nguy co’

» Corché: Uc che dan truyén trong that
va wrc che tim trwc tiep.
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Tac dung tim mach clia nong dd huyét twong chuwa
gay doc sau tiem 40 ml thuoc té lien co bac thang

Table 2. Electrocardiographic Recordings

PO Intarval (=)

Tims Ropivacaine (n=15) Bupivacaine (n=15) ,

Thasaline D157 = 0,014 (04480485 0456 = 0.02 (04470.1E5)
1o CLAG0 = 0,02 (01510489 _ 04508 + 0.02 (0.14940.159])
tis 0462 = 0,02 (0453047 130170% = 0,02 (0.157-0.183]
tan DAG2 = 0,02 (0DASEZ0 A7)0 A80° = 0,03 (0 465—0.195)
tas 0462 = 0,02 (0452047230175 = 0.03 (0.161-0.129)
tan DAG2 = 0,02 (0A530A71 0175 = 0, : ,
taon DAGZ2 = 0.02 (01510473 0461 +DDE|:EI'IE'I—EJ'I?‘I:|

MOTE. Values are mean = 30D, Rangea in parenthasss are 95%
confidenca imMarvals.

Abbraviations: B, bupivacaineg; R, ropivacaine; =, saconds.

P = 05 = intragroup significancs comparad with o cie.

Ragional Anasthesia and Pain Medicine, Vol 29, No 6 (November-Dacamber), 2004: pp 557-563



Tac dung trén kénh Na cua tim

— -100 -80 -60 -40 -20 |0

:
|
|
|
|
|
0
Inat Current
(NA)

Control
Levobupivacaine

Bupivacaine

Ropivacaine
Post-control

RREE

Kwok WM, Bosnjak ZJ, Graf BM,
Pfluegers Archiv, 2006



Ai lwc thudc té trén kénh Na cta tim

Lidocaine: Jfast in — fast out* (~0,18)
Ropivacaine: fast in — intermediate out" (~1,0 8)
Levobupivacaine:  fastin - intermediate out" (~1,0 8)
Bupivacaine: Jfast in — slow out" (~1,5s)

Ropivacaine < Levobupivacaine < Bupivacaine

Clarkson C et al., Anesthesiology 1985,
Valenzuela C et al., Circulation 1995




Gay doc tim mach

Do nang: Tté manh = DPoc cao
Xylocaine (ngwong doc tim = 3 TK)
<< marcaine
Xylocaine: ai lwec véi kénh Na, fast-in va
fast-out, tg phong bé pha 300 msec

Marcaine: néong dé thap (<2mcg/ml) slow-
in va slow-out. Nong do cao fast-in va
slow-out. Tg trc ché pha 1100 msec.



U'c ché tong hop ATP
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Sztark F et al.,
Anesthesiology 1998, 2000




Liéu tich lily (mg/kg)

140 -

1201 [ Levobupivacaine

o
S

Poc toan than

. Bupivacaine

- Ropivacaine

* p<0.05 vs. Bupivacaine

+ p<0.05 vs. Levobupivacaine
*

Co giat Loan nhip Ngtlrng tim

Ohmura S, et al.; Anesth Analg 2001; 93:743-8



Ngirng tim do thudc té (thwc nghiém trén chd)

[ ]
HS thanh cong ngay RoOpivacaine | Lidocaine Bupivacaine
] 10%
HS thanh cong c6 thubc o | 14% 109
- 80% 86% 40%
HS ko thanh cong
n 10 7 10
Lieu (mg/kg) 41,6+4,9 | 127,352 21,7+2,6
Nd huyét twong 27.9 113,2 18,1
chung (ug/ml) (17,5 —44,6)| (64,6 —198,2) (11,3 —28,9)
Nd huyét twong 19.8 81,8 5,7
tu do (ug/ml) (10,0 - 39,0)| (37,9 —176,4) (3,0 — 10,9)
Doc tinh 1 1,9

Groban L. et al.
Anesth Analg 2001, 92:37



Gay doc tim mach

 Lam sang: mach cham, QRS gian rong, loan nhip
dang nh|p nhanh that, torsades de pointes, rung
that va ngirng tim

« Diéu tri:
»Duwng tiem ngay,
»Bop bong Oxy 100%, dat NKQ, tang thong khi
>Bop tim ngoai 16ng ngwe (hiéu qua va kéo dai),
>Bu nhanh KLTH, truyén lipid

» Tro tim adre (< 5-10 mcg/kg bolus), noadre,
dopa liéu thap (tranh roi loan nhip va dan truyén
nang hon), soc dién khi rung that, pacemaker.



Diéu tri ngd doc tim mach

Lieu Epinephrine va hoi strc thanh céng

Bupivacaine Levobupivacaine Ropivacaine*

n=11 n=10 n=11
~
10 ug/kg 5 (45) 4 (40) w
20 pg/kg 3 (27) 5 (50)
30 png/kg 3 (27) 1 (10) 0 (0)

Data are presented as number (%).
*P < 0.05 compared with the Bupivacaine and Levobupivacaine groups.

Ohmura S, et al.; Anesth Analg 2001; 93:743-8



Prilocaine

o Pdc hé thong do chat
CH; e p
O—NH—-(I:' —GH —N< chuyen hda
CH, H
Hydrolysis
" CH,
CqH, L
GNHQ + coon—cu—n, | T Hemoglobin
o-Toluidine CH, H
CH, CH,

Met-Hemoglobinemia
NA, HO NH. | >10% phat hi¢n 1am sang

OH DPiéu tri: Methylenblue 1mg/kg




Lipid chong ngd doc thudc té

Cac nghién ciru da dwoc cdng bo
J Hand Surg Am. 2010 Jan;35(1):144-6.

Anaesthesia. 2009 Oct 22.
Ann Intern Med. 2009 May 19;1!
. Resuscitation. 2009 May;80(5):}
. Anaesthesia. 2009 Feb;64(2):1¢
Reg Anesth Pain Med. 2008; 33
Anesth Analg. 2008 May;106(5): 88
Anesth Analg. 2008 May;106(5). =
Anaesthesia. 2007 May;62(5):5
Anaesthesist 2007

Ann Emerg M

Anesthesiology. 2007 Sep;107(3
Anesthesiology 2006;105:217-8.
Anaesthesia 2006;61:800-1.
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& 5Saline Treated (n=6)
O Lipid Treated  (n=6)

1.00 —

0.75 — /0
Truyén lipid giam dgc tim mach do thuoc té.

= (.30 4 | Tac dung hang dau cua lipid la do 1am lang taa thuéc

té.
0.25 = .
0.00 ] ' | 1
0 g 10 15 20
Bupivacaine Bolus Dose (mg'kg)

Mortality Fraction

Weinberg, et al.” Anesthesiology 88:1071-5, 1998



D3ac diém Tté va tac dung cua lipid

Pipecoloxylidide — Anaesthetics
CH,

NH_CO"II/O

HoN

CHj Rest

Mepivacaine  Ropivacaine Bupivacaine

Rest -CH, -C5H- -C,H, -C,Hq
Razemat S(-)-Isomer Razemat S(-)-Isomer
MW 246 274 288 288
8,07 8,1 8,1

Prilocaine 0,9

Lidocaine 0,8 6,1 27,5 27,5

PB 77,5% 94 % 95 % 95 %



Lipid trong ngd doc thuoc té

o

“ T Bupivacaine ~97%
@ Ropivacaine ~95%
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Lipid trong ngoé déc thuoc té

~ Bupivacaine ~97%
Ropivacaine ~95%
% Mepivacaine ~77%
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Lipid trong ngd doc thuodc té

e JHand Surg Am. 2010 Jan;35(1):144-6. (Bupivacaine)
» Anaesthesia. 2009 Oct 22 (none local anesthetic)
e Ann Intern Med. 2009 May 19; 150(10) 737-8. (Haloperldol)

» Resuscitation. 2{ =i

- Anaesthesia.¢20| BUplvacame ,
. Reg Anesth ParHe=hupivacaine 2/
e Anesth Analg. 2( Ropivacaine? 1 > 50mg/Mepivacaine 450mg
» Anesth Analg. 2( i ' 300mg/Prilocainel00 mg)

» Anesth Analg. 2(
e Anaesthesia. 20 o
» Anaesthesist 20& - e

« Ann Emerg M (Bupropione und Lamotrigine)

» Anesthesiology. 2007 Sep;107(3):516-7 (Bupivacaine)
» Anesthesiology 2006;105:217-8. (Bupivacaine)

» Anaesthesia 2006;61:800-1. (Ropivacaine)
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Nghién ctru lipid trén tim co lap
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Zausig Y, et al. Anesth Analg 2009;109:1323



Nghien ctru lipid tren tim co lap

Ropi Ropi+Lipo Mepi Mepi+Lipo

* p <0,05.

Zausig Y et. al. German Anaesthesia Meeting 2010
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4 mg/mL

0.1 mg/mL
Intralipid concentration

Jaana Laine et al.Anal Bioanal Chem (2010) 396:2599



X tri ngd ddc toan than thudc té
ASRA recommendations

 Kiém soat duwdng thd

« Chdng co giat néu can

« HOi strc tim phdi

e Théng bao chuan bi tuan hoan ngoai co’ thé
e Truyén tinh mach lipid 20%

 Tiém trwce tiép (bolus) 1.5 ml/kg trong 1 phat
 Truyén tiép 0.25 ml/kg/phut trong 30 phut

» Nhac lai liéu tiém (bolus)/5 phut néu suy tuan hoan tiép
dién

e Truyén tiép néu c6 HA nhwng van thap

e Tiép tuc truyén toi thiéu trong 30 phut.

The Association of Anaesthetists of Great Britain & Ireland 2010



Phong ngira ngd doc thudc té




Phong ngtra ngd doc thuoc té

> Tiém cham, tiém 5ml/1 Ian

> Truyén lién tuc néu co thé

» Hut thr trvde & thuwdng xuyén trong khi tiém

> Liéu test

> Giam liéu toi da co thé (mini dose, low dose)

» Ky thuat gay té, may do TK, siéu am TK

> Phoi hop thudc té

» Theo doi lién tuc

> Ludn canh giac bién chirng khi st dung thudc té
> Can than khi c6 cac yéu td nguy co.



Liéu toi da thuoc té

Germany Sweden Finland USA Japan
2-Chlorprocain mit Adrenalin - - 200 mg
ohne Adrenalin - - 1000 mg 1000 mg
Procain mit Adrenalin 500 mg - 200 mg S00 myg (epidural)
ohne Adrenalin 500 mg -
Articain mit Adrenalin 4 mg'kg - 7 mglkg
ohne Adrenalin 4 mglkg - T mglkg
Lidocain mit Adrenalin 200 mg 200 mg 200 mg 300 mg 200 mg
ohne Adrenalin 300 mg 300 mg 200 mg 200 mg
Prilocain mit Adrenalin - 400 mg 400 mg
ohne Adrenalin - 600 mg G000 mg
Mepivacain mit Adrenalin 300 mg 350 mg - 400 mg 400 myg {epidural)
ohne Adrenalin 500 mg 350 mg - 330 mg
Bupivacain mit Adrenalin 150 mig 150 mig 173 ':ED%:;E%:M' <00 175 mg 100 mg (epidural)
ohne Adrenalin 150 mg 150 mg 175 mg 225 mg
Levobupivacain mi Adrenalin 150 mg 150 mg 15t :;?;.Ezit <00 150 mg
ahne Adrenalin - -
Ropivacain  m# Adrenain A 225mg  FOO0Imabz B0 555 (3007 mg e iepdural baw.
ohne Adrenalin KA 225 mg 225 mg 225 (2007} mg

* Plexus brachials-Blockaden bei Erwachsenen

Zink W, Anasth Intensivmed 2007



Benh an lam sang 1

Bé&nh nhan nam 20 tudi, cao 1m78, ndng 80 kg
Vao vién 5/10/1991 vi tai nan xe may
Tién s&r khde manh

Tinh hoan toan, M 80 I/phut, HA 120/70 mmHg,
thd 16 I/phut

Gay hé dé 2 xwong chay T

Dw kién phau thuat cap ctru: cat loc dat lai
XWOo'ng

Gay té tinh mach



Bénh an lam sang 1

Garot dui T bang day chun (KTV gay mé)

Tiém thudc té tm cang chan T, Lidocaine 1% 40 ml
Trong khi tiém 20 ml cudi: mat tri gidc, kich déng
dir doi, co giat, sui bot mép, M 60, HA 80/40
mmHg, tim tai

XU tri: ngirng tiém thudc té, thiopental 200 mg (tm),
bop bong oxy 100%, dat NKQ, truyén dich nhanh,
adrenaline 0.1 mcg/kg/min

On dinh sau 30 phut, tién hanh phau thuat (1h)
Thoat mé sau 2h, khong di chirng.



Bénh an lam sang 1

e Gay té TM chi dwéi = cam st dung

e Gay té TM chi trén = cénrnhéc lwa chon,
phong tranh ngd doc thudc té (garot du
chat, thoi gian du dai 1h, thao tw tw...)




Bénh an |lam sang 2

Bé&nh nhan nam 74 tubi

Vao vién vi s6i dwdng mat; 11/2009

Thé trang tot, cao 1m60, ndng 55 kg, chirc nang
gan-than binh thwong

Tién s cao HA, diéu tri 6n dinh

Phau thuat lay séi dwdng mat

GM: propofol, fentanyl, esmeron, sevoflurane
Dw phong dau: ketamin trwwoc rach da

Pat catheter NMC gidm dau sau mo...



Bénh an |lam sang 2

Thoat mé thong thwong, theo doi 2h tai phong
hoi tinh

Giam dau qua catheter NMC (KTV gay mé):
bupivacaine 0.1%, fetanyl 1 mcg/ml, aderenaline
1/200000; toc dd 5 ml/l

3h sau khi vé bénh phong: bénh nhan kéu mét
moi, khé chiu, mach cham 50 I/phut, HA 80/60
mmHg

Kiém tra thay catheter lap vao dworng truyén TM.



Bénh an |lam sang 2

X tri: ngirng giam dau NMC; bu dich keo; theo
doi lién tuc

Bé&nh nhan 6n dinh ngay sau do, dung lai gidm
dau NMC

Ra vién sau 2 tuan

Lap nham NMC-TM van xay ra & moi noi va da
co tir vong!!

Bs GMHS nén kiém tra trwdc khi gidm dau qua
catheter NMC cho tat ca cac bénh nhan.



medicine in the hand of a fool is poison”

=

¢ i
= Giacomo Girolamo Casanova (1725-1798),

UTH (LE PTLERMN
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