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ROZSAH NEUROAXIALNI ANESTEZIE
POSTGRADUALNI VZDELAVANI , . . P » P v P
Podminkou neuroaxialni anestezie k cisarske-

EXPERTNi SKUPINA PRO PORODNICKOU ANESTEZII A ANALGEZII mu rezu Je ] e] - dOStatecny U'C]'nel< dany adEI<Va'tn1m

Soucasné post vporadmiclks rozsahem blokady. Senzoricka blokada by opti-
oucasne postupy v po malné méla dosahovat tirovneé Th5 (Th4). Rozsah

anestezii I11. — regionalni anestezie a Gi¢innost anestezie je dan nékolika faktory:
u cisarského rezu 1. velikosti davky (objemu) lokalniho anestetika,
2. jeho koncentraci a
Blaha Jan'2, Noskové Pavlina'2, Klozova Radka'?, Seidlova Dagmar', Stourag Petr"*, 3. mistem ij_chu .

Pafizek Antonin®

'Expertni skupina pro porodnickou anestezii a analgezii CSARIM

Klinika anesteziologie, resuscitace a intenzivni mediciny, 1. LF UK v Praze

a Vseobecna fakultni nemocnice v Praze

*Klinika anesteziologie a resuscitace, 2. LF UK v Praze a Fakultni nemocnice v Motole
41. anesteziologicko-resuscita¢ni oddéleni Fakultni nemocnice Brno

SEIimiks Iaﬂest:ziologide. reiuskc‘itaﬁe z? i[méegiz{ivmlipmedicicy. LI;MU afFik;Jtltni nemocnice Bprno TéhOtné 2eny pOthbllji pfi intratEI(é.lnim pOdé.Ili
5Gynekologicko-porodnicka klinika, 1. v Praze a Vieobecna fakultni nemocnice v Praze v/, ’ ’ ’ . c .

mensi davky lokalnich anestetik. Duvodem je

mensi objem mozkomisniho moku v téehotenstvi

Anest. intenziv. Med.,, 25, 2014, ¢. 1, 5. 29-39

vv 2/ . . Il / / /
souneN a vyssi citlivost nervovych vlaken na lokalni ane-
Cisafskym rezem dnes u nas konci skoro ¢tvrtina véech porodl a dé se pfedpokladat, Ze tento trend bude i pfes veskerou 4 b4 £ Y %
snahu nadale stoupat. Diky zvysujicimu se véku matek, jejich vy3si komorbidité, zvy3ujicimu se poctu stavll po predchozim StEtlka [37 ) 38] - Standardne Se ta.l( 11 ClsaI'Ske hO
cisafském fezu a z mnoha dalsich pficin. Svij podil nepochybné ma i snizujici se ochota perodnikd “riskovat” v hrani¢nich v , ’, ’, v ’, .
porodnickych situacich vedeni spontannino porodu. Stoupajici pocet cisafskych fezl zvysuje i vyznam a vliv podané —_ ( —_ )
anestezie. Stejné tak jako jinde ve svété, i u nas evidujeme za poslednich 20 let staly vzestup regionaini anestezie vici rezu pOdava‘ da‘v ]'<a‘ 10 15 mg 2 3 m]' 4 Nel{teryml

anestezii celkové, takZe v soucasné dobé jiz regiondini anestezie prevazuje. Podivdme-li se ale na konkrétni aktudini v 2 2 4 ’
Cis\a,‘ ukaze se alarmujici propast mezj '("Zesknem a ostatnim svétem. V roce 2011 byla vvCeskc:z rgpgblice'u _cisafského~ fezu autory dop O ruc Ovana re du1{ce da_V]{y (pro S nlzenl
podana regionalni alnkestezwe v53% pr\paduka gelkova anestezwhe v l%%,SPro srovnani, ve VEt??}IEnS medlcc\jnsky vyspelgho v 5 el 5 e o & & 7
svéta zastoupeni celkové anestezie u cisafského fezu nepfesahuje 10-15 %. Priciny je nutno hledat predevsim v rigidité
a konzervativnosti ¢eskeho porodnictvi, v obtizné pochopitelne nechutioporodnikfj na fadé pracovist k regionalnim nezadouCICh uC]-nl(u 9 pre dEVS]-m hypOtenze) pOd
anesteziologickym technikam. Ale moznd i v nedostatecné dostupnosti . lokdlnich” zkusenosti publikovanych v Ceskych . ooV ’v v , o e
odbornych éasopisech. ESPAA se proto v tomto élanku snazi shrnout své soucasné zkusenosti a doporuéeni pro cisarsky 10 T g ] e ] 1Z Zatlzena ZVVS eny 1T r]_Z]_l{e T ne dosta-
fez v regiondlni anestezii a podporit tim ta pracovisté, kde k regionalnim technikam stdle pretrvavaji jisté obavy. o b o , . .. , .
o tecne peroperacni analgezie Ci dokonce selhani
cisafsky fez - celkové anestezie - regionalni tezie - volba tezi b 10 1{ady

*
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Piiloha €. 3 ke sdéleni sp. zn. sukls120436/2011 a sp. zn. sukls120437/2011
SOUHRN UDAJU O PRIPRAVKU

1. NAZEV PRiIPRAVKU
MARCAINE spinal 0,5%
MARCAINE spinal 0,5% heavy
Injekéni roztok
2. KVALITATIVNI I KVANTITATIVNI SLOZENI
Bupivacaini hydrochloridum monohydricum 5,28 mg (odp. bupivacaini hydrochloridum
5,0 mg) v 1 ml injek¢niho roztoku.
Uplny seznam pomocnych latek viz bod 6.1.

Indikace Koncentrace Objem Déavka Nastup Trvani
ptipravku piipravku [mg] anestezie anestezie [h]
[mg/ml] [ml] [min]
MARCAINE spinal 0,5%
chirurgické vykony na 5,0 24 10-20 5-8 1,5-4
dolnich koncetinach,
véetné kycelniho kloubu

MARCAINE spinal 0,5% heavy

chirurgické vykony 5,0 1,5-3 7,5-15 5-8 2-3
urologické
chirurgické vykony v 5,0 2-4 10-20 5-8 1,5-3

dolni casti bticha
(v€etné Sectio
caesarea), na dolnich
koncetinach, vCetné
kycelniho kloubu
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British Journal of Anaesthesia 107 (3): 308-18 (2011)

REVIEW ARTICLES

Efficacy of low-dose bupivacaine in spinal anaesthesia
for Caesarean delivery: systematic review and meta-analysis

C. Arzola and P. M. Wieczorek?

! Department of Anesthesia and Pain Management, Mount Sinai Hospital and University of Toronto, 600 University Avenue, Room 1514,
Toronto, ON, Canada M5G 1X5
2 SMBD-Jewish General Hospital and McGill University, 3755 Cote Ste-Catherine Road, Room A335, Montreal, QC, Canada H3T 1E2

Editor’s key points
Low dose Conventional dose Risk ratio Risk ratio
) . Study or subgroup Events Total Events Total Weight M-H, Random,95% Cl Year M-H, Random, 95% CI
¢ Spinal anaesthesia for : "
. Choi and colleagues-a 7 20 4 40 16.9% 3.50(1.16,10.57) 2000 - =
Caesarean section is Choi and colleagues-b*' 0 20 0 40 Not estimable 2000
associated with maternal Kiran and Singal® 5 20 5 40  16.6% 2.00 (0.65, 6.11) 2002 ——
hypotension Ginosar and colleagues® 11 18 3 24  16.5% 4.89 (1.59, 15.00) 2004 I E—
. Rivero and colleagues® 3 51 0 58 2.4% 7.94 (0.42,150.18) 2004
» The incidence may be Nagata and colleagues® 0 19 0 14 Not estimable 2004
reduced by the use of a Guasch and CO"eﬂgUESﬂ 3 21 0 21 2.5% 7.00 (0.38, 127.69) 2005
o e R Kimoto and colleagues* 10 16 1 K] 5.4% 19.38 (2.72, 138.25) 2005
! ¥ Carvalho and colleagues® 16 25 3 23 17.2% 4.91 (1.64, 14.67) 2005 "
reduce block efficacy. Bryson and colleagues® 5 27 1 25  48% 4.63 (0.64, 6.29) 2007 -
. . Leo and colleagues® 12 40 3 20 15.8% 2.00 (0.64, 6.29) 2009 I I A
' ||
This ,mem. analysis of 12 Mebazaa and colleagues® 1 40 0 40 2.1% 3.00(0.13,71.51) 2010
studies with a total of
693 patients used a Iotall (95% CI) 317 376 100.0% 3.76 (2.38,5.92) N
cut-off dose of =8 or <8 otal events 3 20 J . . .
Heterogeneity: 1°=0.00; y*=6.20, df=9 (P=0.72); [*=0% J ! ! '
0.01 0.1 1 10 100

mg. Test for overall effect: Z=5.70 (P<0.00001)
¢ Low dose is associated

with fewer adverse

effects but lower Fig 2 Forest plot for analgesic supplementation comparing LD vs CD: individual trials and meta-analysis. Events, the total numbers with events (primary outcome=analgesic supplemen-
tation) in the intervention (LD) and control (CD) groups; Total, the total numbers of participants in the intervention and control groups; Weight, sample size contribution of the study relative
to the pooled sample size of the meta-analysis; M—H, Mantel-Haenszel methods.

Favours LD Favours CD

anaesthetic efficacy.
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Redaktion
R. Rossaint, Aachen

Um die hiufig auftretende mater-
nale Hypotension wahrend Kaiser-
schnittentbindungen zu reduzieren,
sind verschiedene Ansétze in Studien
untersucht worden. Neben praemp-
tiver i.v.-Volumensubstitution so-
wie verschiedenen Applikationsmodi
und Arten von Vasopressoren wurden
hierfiir inshesondere unterschiedli-
che Dosierungen intrathekaler Lokal-
anasthetika und Opioide gepriift. In
dieser retrospektiven Analyse wur-
de eine ,High-volume-low-concentra-
tion“-Technik mit isobarem Bupiva-
cain und Sufentanil untersucht, die
seit vielen Jahren am Universitatskli-
nikum Wiirzburg erfolgreich einge-
setzt wird.

Hintergrund und Fragestellung

In Deutschland wurden 2012 31,7% der
Kinder per Kaiserschnitt entbunden [19].
Die Durchfithrung elektiver Sectiones
erfolgt heute weitgehend unter Vermei-
dung einer Allgemeinanisthesie, sodass
die Mehrzahl der Operationen in riicken-
marknahen Anasthesien wie der Spinal-
anisthesie, der Epiduralanisthesie oder
einer Kombination beider Verfahren
durchgefithrt wird.

Die Spinalanisthesie zur Sectio cae-
sarea ist ein etabliertes und hiufig ange-
wendetes Verfahren. Zur Durchfithrung
kommen neben verschiedenen Adjuvan-
zien insbesondere Lokalanasthestika, er-
ganzt um Opiode, zum Einsatz. Diese
unterscheiden sich im Hinblick auf Wirk-
dauer, Wirkungseintritt und Ausmafl der

108 ‘ Der Anaesthesist 2- 2015
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J. Jokinen - V. Adametz - M. Kredel - R.M. Muellenbach - A. Hénig - A. Wickel -

J. Dietl - N. Roewer - P. Kranke

Klinik und Poliklinik fiir Anasthesiologie, Universitatsklinikum Wiirzburg

Spinalanasthesie zur Sectio
caesarea in ,High-volume-low-
concentration“-Technik

Retrospektive Analyse

motorischen Blockade. Ausbreitung und
Wirkung sind insbesondere von der ap-
plizierten Menge des Lokalanasthetikums
und der Barizitit der verabreichten L-
sung abhdngig.

Obwohl die riickenmarknahen Ver-
fahren gegeniiber einer Allgemeinands-
thesie zur Sectio caesarea bevorzugt wer-
den, sind auch diese Verfahren nicht oh-
ne Nebenwirkungen und Risiken. Bei der
Spinalanasthesie kommt es in vielen Fil-
len durch eine Sympathikusblockade zu
einer Hypotension. Folgen kénnen zere-
brale Minderperfusion mit Bewusstseins-
verlust sowie Ubelkeit und Erbrechen
sein, Zudem besteht fiir den Fetus das Ri-
siko einer verminderten uteroplazentaren
Durchblutung.

Aufgrund ihrer grofien Tragweite sind
Privention und Behandlung einer Hypo-
tension bei der Spinalanasthesie zur Sec-
tio caesarea seit iber 50 Jahren ein wichti-
ges Thema in der geburtshilflichen Anis-
thesie [11]. Dennoch bleibt die Suche nach
einer effizienten Strategie zur Erlangung
einer gréfitméglichen himodynamischen
Stabilitit eine Herausforderung, wie zahl-
reiche aktuelle Studien belegen [14, 16, 18].

Ein moglicher Ansatzpunkt ist die Do-
sisreduktion des Lokalandsthetikums [2,
3, 17, 21]. Dem steht jedoch die Erforder-
nis einer adaquaten perioperativen Anal-
gesie gegeniiber. Aus diesem Grund wird
am Universititsklinikum in Wiirzburg seit
vielen Jahren bei der Sectio caesarea eine
Kombination aus niedrig-dosiertem Lo-
kalanisthetikum (,low concentration®)
und intrathekal appliziertem Opioid zur
Spinalanisthesie verabreicht. Der syn-

ergistische Effekt dieser Kombination ist
in diversen Studien bestatigt worden [1,
3, 6, 10], gleichwohl in der Regel im Kon-
text der Applikation normal konzentrier-
ter (z. B. 0,5%iger) und hyperbarer Lokal-
anisthetikaldsungen.

Eine Moglichkeit, die Blockadehd-
he und damit das potenzielle Versagen
der Spinalandsthesie giinstig zu beein-
flussen, ist eine Variation des Injektions-
volumens. Van Zundert et al. [22] entwi-
ckelten eine . High-volume®-Technik mit
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Prevence a 1écba hypotenze pri spinalni anestezii u cisarského rezu...
...moznym vychodiskem je sniZeni davky lokalniho anestetika. To je
vSak zatiZeno rizikem neadekvatni peroperacéni analgezie.

Z tohoto diivodu se ve Fakultni nemocnici ve Wiirzburgu jiz radu let u
cisarského rezu podava pro spinalni anestezii kombinace nizké davky
lokalniho anestetika (,,nizka koncentrace®) a opioidu.

keiner anderen deutschen Universitatskli-
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10 ml 0,1% bupivakainu + 5-10 ug sufentanilu




. Anesthetic Level
Anesthesiology

69:098-1003, 1988 CLINICAL REPORTS . A
T3
High-volume Spinal Anesthesia with Bupivacaine 0.125% for Cesarean Section s /
3
ANDRE A. VAN ZUNDERT, M.D., PH.D.,¥ ANDRE M. DE WOLF, M.D.,* v /
LEO VAES, M.D.,j MAURICE SOETENS, M.D. To ¥
T
It was recently shown that 10 ml of bupivacaine 0.125% Lt
; . A C e e s Ls )
L5 1 v
/ / . / / .
testovaci davka epiduralniho katetru No AR 18—ttt
o 2 5 15° 30 45' 60’ ih 2h 2h 3h 3h 4h

30’ 30* 3o
Time after injection
[aChyCEll'dla, even H.-l the obstetric POPUIaUUn ’ _WhICh 15 FIG. 1. Spread of anesthesia after intrathecal injection of 10 ml bupivacaine 0.125% (12.5 mg)
known to have a variable heart rate. HO\VCVCI‘, the efﬁCﬂC}’ plus epinephrine 1:800,000 (12,5 xg) in 20 women undergoing cesarean section.
and safety of the subarachnoid administration of this test

10 -

Motor biockade

10 ml 0,125% bupivakainu + 12,5 ug adrenalinu 4
block, especiall.y in short .and. obese pgtients. ) 2

We have now evaluated the safety and efficacy
of the subarachnoid administration of this test dose (12.5 {
mg of bupivacaine plus 12.5 ug of epinephrine in 10 ml)
as the therapeutic dose in patients undergoing cesarean
section.

Lumbar puncture was performed cEs * * oo s T sn
with a 25-gauge needle at the L3—L4 interspace using the
mldl]ne approaCh Wlth the bevel pm‘allel o t'he longltu- FIG. 2. Motor blockade (modified Bromage scale) after intrathecal injection of 10 ml bu-

dinal fibers of the dura. pivacaine 0.125% (12.5 mg) plus cpinephrine 1:800,000 (12.5 ug) in 20 women undergoing
cesarean section.

Time after injection
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Anesthesiology

69:098-1003, 1988 CLINICAL REPORTS

Systolic and diastolic blood pressure

High-volume Spinal Anesthesia with Bupivacaine 0.125% for Cesarean Section mmHg
A
140 4 L
ANDRE A. VAN ZUNDERT, M.D., PH.D.,¥* ANDRE M. DE WOLF, M.D.,* * y

LEO VAES, M.D.,} MAURICE SOETENS, M.D.} 120l
* Stafl Anesthesiologist, Department of Anesthesiology, Catharina Hospital, Eindhoven, The Netherlands tooT FIG. 3. Systolic and diastolic blood pressure
+ Staff Anesthesiologist, Department of Anesthesiology and Reanimation, St-Elisabeth Hospital, 2300 Turnhout, Belgium ao4 } §"§—§\§—§’E after intrathecal injection of 10 mi bupivacaine
§\§ . i 0.125% (12.5 mg) plus epinephrine 1:800,000
604 §‘§’§“§‘§s§ -3 § .I—Q’E—‘E‘E’ 3 (12.5 pg) in 20 women undergoing cesarean

section. *P < 0.05 compared to preoperative
[o systBP | pared to preop
blood pressure.

I“‘ Prestoze maximalni rozptyl s Th2 (C5-Ths) byl velmi vysoky, nedoslo k Zzddnému _

dose
plus e Vyznamnemu omezeni mechaniky dychanl a Vymeny plynti; hypotenze (< 70 % "
'dflthe' vychozi systohcke nebo < 90 mmHg) se ¢asné vyskytla u 1 pacienta, ale pozdné za
ClEC
Wiy 30-60 min ve 30 % studovanych pripadu. -
high |
Hypotension, a connnoil cotpniuauu us spitias anu cpr Tuu T
dural anesthesia, was never a serious problem in this study 90T
despite the fact that intravenous fluid administration was 80 -
not aggressive. We also showed that the subarachnoid 70
administration of a high-volume, low-concentration bu- o4 f”ffilgmﬂlll*:eaft rate after intrathecal g -
pivacaine solution results in a predictable and solid spinal xgcs& Epi,,e;,}ri,,‘;"{f;g*:,‘;‘)%g‘(‘{‘;??,f;f },51 50
block which allows cesarean section to be performed 200‘:)05"16'\ undergoing cesarean section. *P 40 -
without the least discomfort to the patient and without < 0:00 compared to heart rate at 0 304
any obvious harm to the fetus. 201
10 ¢
0 —t—tt + L S e B N s s s e
o' 2' 5" 15' 30° 45' 60’ 1h 2h 2h 3h 3h 4h
30 kleh 30

Time after injection
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Anaesth Intens Care (1992), 20, 443-447
Tl —— |
. . . ¢ | 4 8]
High-Volume Spinal Anaesthesia. A Dose- 3 - .
. . 0 (o] (XX ] |
Response Study of Bupivacaine 0.125% MAXTMUM TS | ‘o .
SENSORY O 0 + n
D. H. B. TAY,* S. M. TAYt AND E. THOMASE LEVEL 7 —— ©O L]
o
Department of Anaesthesia, Kandang Kerbau Hospital, Singapore 79—l v .
SUMMARY T11 —— g
The clinical effects of high-volume spinal anaesthesia with bupivacaine 0.125% were studied in 30 patients L1 —
presenting for postpartur= <tovilication Groun 4 R and " nationte roroivod & R and 10 ml nf hunivarnine [
0.125% respectively. On: Characteristics of the patients studied L3 ——
parameters and postopei
Group B and C but not Ls ——
Group B (P< 0.05) and Group A e 1o Fhe
A : (n=10) (n=10) (n=10)
L regression times were s2 —— o
thmeSf?‘r complete drecog Age (years) mean (SD) 32.3 (4.9) 31.7 (3.1) 30.3 (4.3)
roup A compared to . o
bupivacaine 0.125% wa We.lght (kg) mean (SD) 59.9 (13.2) 58.7 (8.6) 64.0 (11.7) T !
respiratory discomfort it Height (cm) mean (SD) 158.5 (4.8) 159.3 (5.1) 156.5 (7.6) A B c GROUP
fluids and small doses «_ ) _ . _ j ] i ] 6 ml 1
puncture headache. In this study, high-volume spinal anaesthesia with bupivacaine 0.125% was found to be m 8 m 10 ml

satisfactory for postpartum tubal ligation. The optimal volume of bupivacaine 0.125% was 8 ml.

Key Words: ANAESTHETIC TECHNIQUES: spinal; LOCAL ANAESTHETICS: bupivacaine

FIGURE 1.—Extent of sensory block.
O=Group A ¢=Group B B =Group C

In conclusion, 0.125% bupivacaine is suitable for this relatively high-risk group. The optimal volume Duration of sensory block
use in high-volume spinal anaesthesia resulting in a is 8 ml, as 6 ml of 0.125% bupivacaine produces
rapid, widespread and reliable sensory block. unreliable sensory and m?tor blocllcfldp, while 10 l’ill Sensory level A B c
: fortable in spite of high senso of 0.125% bupivacaine often results in excessively Té

It:laot::igt; swg(r)?n ﬁgeomotor bl;gkade ofgtlL &1 ow?rl high sensory levels. Similarly 6 ml of 0..125% g:z?gn iy N 3?145) " (82‘7 0 N 8(8_*5; ,

limbs was not accompanied by respiratory bupivacaine _would not be reliable as an epidural 8 : 3 . g . .9)

embarrassment. Hypotension was easily treated  '°St dose while 10 ml would be excessive. Further Number 6 10% 10%

with intravenous fluids and small doses of  WOrkis required to determinc the optimal epidural Duration (min) 39.8 (18.6) 60.2 (34.5) 73.2 (38.0)

ephedrine. Only one of the thirty patients studied test dose in pregnant patients. ™o ) o o

developed a mild post-dural-puncture headache in Duration (min) 503 (18.1) 78.5 (32.0) 89.1 (34.7)*
Tll&umber 7 10 10

Duration (min) 57.9 (26.8) 101.3 (34.9)* 116.0 (30.2)%

*P < 0.05 compared with Group A
+P < 0.001 compared with Group A 6 ml 8 ml 10 ml

Values are mean (SD)
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Regional Anesthesia 21(2):112-118, 1996

Table 3. Fluid Administration and Sensory and Motor Block Following Injection of Lidocaine

Spmal EStheSIa Dmtomﬂwd (Thoracic Level) Motor Block
Volume or Concentration—What M atters? Lidocaine Fluids (mL)* At 5 mint Maximumt Duration (min)* Maximum Scoret Duration (min)*
0.5% 1275+ 198 T4+0.9 T3+£0.7 139 +£23.7 3 100 £29
1% 1275 £249 T5+0.7 T4+0.6 139 +£23.7 3 111 +20
A. A.J. Van Zundert, M.D., Ph.D.,* R. J. E. Grouls, Pharm.D.,t 2% 1244 + 266 T5+1.1 T4+ 1.1 143£19.6 3 113+18
H. H. M. Korsten, M.D., Ph.D.,* and D. H. Lambert, Ph.D., M.D.# 5% 1388 £ 181 2.1 T4x12 150+17.9 3 120121
10% 1200 £ 307 T4£1.3 T3£1.0 152+ 16.9 3 122128
P value NS NS NS NS NS NS
Background and Objectives. An investigation was made of the effects of volume and *Mean + SD. tMedian and SD. NS, not significant.
concentration of a constant dose of subarachnoid lidocaine on the extent and dura-
tion of sensory and motor anesthesia produced, as well as of the lidocaine concen-
tration of the cerebrospinal fluid (CSF) as a function of time. Methods. In a prospec-
tive study, 40 American Society of Anesthesiologists (ASA) status 2 or 3 patients
were assigned to one of five groups, who received a 70-mg subarachnoid dose of pg[n-“
lidggaine byvdrachloride asa 0 or 10% solution. Dural puncture was per-
:ﬁ Table 1. Lidocaine Solutions Used for Spinal ! ¢
T Anesthesia . 1 ¢
a ia 50004 0.5%
th] Concentration Volume Dose Specific if - C -

th (mL) (mg) Gravity

Fig. 1. Mean cerebrospinal
m : 14.0 70 1.00598 fluid lidocaine concentrati
. 7.0 70 1.00601 . i [m".on
35 70 1.00644 vs. time curves resulting
14 70 1.00736 i from spinal injection of 70
0.7 70 1.01275 mg lidocaine HCl as a 0.5, 1,
2, 5, or 10% solution.

O T ———— N ps). At
15 minutes, the only statistical difference was found between the 0.5% and the
10% group (P = .026). At 20 minutes, the CSF lidocaine concentrations were simi-
lar in all groups (P > .05). Conclusions. A constant 70-mg dose of subarachnoid lido-
caine produced the same pinprick level of analgesia, degree of motor block, and
duration of spinal anesthesia in spite of being injected over an extremely broad
range of concentrations and volumes. Despite the fact that all patients received the
same dose of lidocaine, the CSF concentrations at 5, 10, and 15 minutes were differ-
ent and directly related to the concentration of the solution injected. At 20 minutes,
the CSF concentrations were similar in all groups. These results indicate a relatively
uniform distribution of lidocaine in the CSF for all solutions tested. Reg Anesth 1996:
21:112-118.
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: i Table 1. Lidocaine Solutions Used for Spinal
Spinal Anesthesia Anesthesia

Volume or Concentration—What Maiters? Concentration VOl Dose Specific
(%) (mL) (mg) Gravity

A. A. J. Van Zundert, M.D., Ph.D.,* R. J. E. Grouls, Pharm.D.,t

H. H. M. Korsten, M.D., Ph.D.,* and D. H. Lambert, Ph.D., M.D.} 0.5 14.0 70 1.00598
1.0 7.0 70 1.00601

2.0 3.5 70 1.00644

Background and Objectives. An investigation was made of the effects of volume and 5.0 1.4 70 1.00736
concentration of a constant dose of subarachnoid lidocaine on the extent and dura- 10.0 0.7 70 1.01275

tion of sensory and motor anesthesia produced, as well as of the lidocaine concen-
tration of the cerebrospinal fluid (CSF) as a function of time. Methods. In a prospec-
tive study, 40 American Society of Anesthesiologists (ASA) status 2 or 3 patients
were assigned to one of five groups, who received a 70-mg subarachnoid dose of
lidocaine hydrochloride as a 0.5, 1, 2, 5, or 10% solution. Dural puncture was per-
formed at the L3-L4 interspace with a 19.5-gauge Periquick needle (Pajunk, Ger-
many), and a 24-gauge catheter was inserted 3—4 cm into the subarachnoid space.
The patient remained in the lateral position during injection of the local anesthetic
and was then turned to the supine horizontal position. The level of anesthesia and

the motor block were measured at 5, 10, 15, 20, 30, 40, 50, and 60 minutes and In COHdUSiOH, our results indicate that within the
then at 15-minute intervals until the effect of the anesthesia had ceased. Samples of -

CSF were collected at the same times that the pinprick and motor block measure- range of clinically used volumes and concentra-
ments were made. Results. Five minutes after injection, a median sensory block ~

height of T4 or T5 was observed in all groups. The range of mean total times to rions, l'ea[ly
complete recovery of the sensory blocks was 139-152 minutes, while that for the a He a Ih
motor blocks of the lower extremities was 100-122 minutes. The values were simi- 1 ] ] n e
lar in all groups (P > .05). The motor block was complete in all patients 10 minutes CSF . anl ObJ €m anil koncentrace -
after the lidocaine injection. Five minutes after injection, the mean CSF lidocaine « 7 d v 1- vV es VIV ’ ue in
concentration was highest in the 10% group (P <.001 vs. the other four groups). At : Zasadne neov lvnuJ 1 S1remni .y

15 minutes, the only statistical difference was found between the 0.5% and the Splte o N s - lldO"
10% group (P = .026). At 20 minutes, the CSF lidocaine concentrations were simi- caine anestetlka VvV Imisnim mOku _
lar in all groups (P > .05). Conclusions. A constant 70-mg dose of subarachnoid lido- eceni.
caine produced the same pinprick level of analgesia, degree of motor block, and stu di‘ o
duration of spinal anesthesia in spite of being injected over an extremely broad th“
range of concentrations and volumes. Despite the fact that all patients received the H - -

same dose of lidocaine, the CSF concentrations at 5, 10, and 15 minutes were differ- caine and O[her Ioml aneSthencs used for sp mal
ent and directly related to the concentration of the solution injected. At 20 minutes, 1 — 2

the CSF concentrations were similar in all groups. These results indicate a relatively anestheSla can be neurotoxic and res‘-ﬂ[ mn CaUda
uniform distribution of lidocaine in the CSF for all solutions tested. Reg Anesth 1996: 1

unfioon O equina syndrome.
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Effect of sex and pregnancy on the potency of intrathecal
bupivacaine: determination of EDs, for motor block with the

up-down sequential allocation method
Michela Camorcia, Giorgio Capogna and Malachy O. Columb

Background and objective The up—down sequential allocation
model has been adapted to estimate the relative potency ratios
for analgesia and motor block of the most commonly used
epidural and intrathecal local anaesthetics. The aim of this study
was to establish the median effective doses (EDgg) for motor
block with intrathecal bupivacaine and to estimate the EDg,
ratios of these in male, female and pregnant patients.
Methods In this prospective, double-blind, parallel group, up—
down sequential allocation study, we enrolled 30 male patients,
30 female, non-pregnant patients and 30 pregnant patients

ED50 intrathékalniho bupivacainu

bupivacaine 0.5% as part of the spinal—epidural anaesthesia
technique. The initial dose was 4 mg and the testing interval was
1 mg with subsequent doses being determined by the outcome in
the previous patient in the same group. The end point for efficacy
was the occurrence of motor block in the lower limbs within 5 min.
Results There were significant (P < 0.0001) differences in EDsq
estimates for motor block with intrathecal bupivacaine: 6.9 mg
for men [95% confidence interval (Cl), 5.2-8.6), 5.2mg for
women (95% CI, 4.5-5.8) and 3.4 mg for pregnant women
(95% ClI, 2.9-4.0).

Conclusion We have demonstrated a hierarchy of potencies for
motor block with intrathecal bupivacaine for men, women and
pregnant women suggesting possible relevant differences
owing to the effects of both sex and pregnancy.

Eur J Anaesthesiol 2011;28:240-244

Published online 11 November 2010
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Table2 Median effective doses (mg) with 95% confidence intervals

Probit regression®

Up-down analysis®

Male 6.9 (5.2-8.6) 7.4 (6.2-8.8)
Female 5.2 (45-5.8) 5.1 (4.3-6.1)
Pregnant 3.4 (2.9-4.0) 3.4 (2.8-4.0)

ANOVA, analysis of variance; DF, degree of freedom. 2ANOVA; F=13.9,
P <0.0001. ®Multiple degree of freedom test for group; x?=13.3, DF=2,
P=0.001.

In conclusion, previous studies indicate that sex differ-
ences in the pharmacokinetics and pharmacodynamics
for some drugs used in the practice of anaesthesia do
exist.! Our potency ratio study suggests that both sex and
pregnancy can significantly affect the local anaesthetic
potency.

However, isolated pharmacokinetic observations should
not lead to altered clinical practice, as a pharmacokinetic
sex difference might be counterbalanced by a pharma-
codynamic difference in the opposite direction.
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Um die hiufig auftretende mater-
nale Hypotension wahrend Kaiser-
e 2u reduzieren,
sind verschiedene Ansétze in Studien
untersucht den.Neben pra

chnit

J. Jokinen - V. Adametz - M. Kredel - R.M. Muellenbach - A. Hénig - A. Wickel -

J. Dietl - N. Roewer - P. Kranke

Klinik und Poliklinik fiir Anasthesiologie, Universitatsklinikum Wiirzburg

Spinalanasthesie zur Sectio
caesarea in ,High-volume-low-
concentration“-Technik

Retrospektive Analyse

motorischen Blockade. Ausbreitung und
‘Wirkung sind insbesondere von der ap-
plizierten Menge des Lokalanasthetikums
und der Barizitit der verabreichten L&-

tiver i.v.-Volumensubstitution so-

m;

sung abhingig,
Obwohl die riickenmarknahen Ver-

wie verschied Applik
und Arten von Vasopressoren wurden
hierfiir inshesondere unterschiedli-
che Dosierungen intrathekaler Lokal-
anasthetika und Opioide gepriift. In
dieser retrospektiven Analyse wur-
de eine ,High-volume-low-concentra-
tion“-Technik mit isobarem Bupiva-
cain und Sufentanil untersucht, die
seit vielen Jahren am Universitatskli-
nikum Wiirzburg erfolgreich einge-
setzt wird.

Hintergrund und Fragestellung

In Deutschland wurden 2012 31,7% der
Kinder per Kaiserschnitt entbunden [19].
Die Durchfithrung elektiver Sectiones
erfolgt heute weitgehend unter Vermei-
dung einer Allgemeinanisthesie, sodass
die Mehrzahl der Operationen in riicken-
marknahen Anasthesien wie der Spinal-
anisthesie, der Epiduralanasthesie oder
einer Kombination beider Verfahren
durchgefithrt wird.

Die Spinalanisthesie zur Sectio cae-
sarea ist ein etabliertes und hiufig ange-
wendetes Verfahren. Zur Durchfithrung
kommen neben verschiedenen Adjuvan-
zien insbesondere Lokalanasthestika, er-
ganzt um Opiode, zum Einsatz. Diese
unterscheiden sich im Hinblick auf Wirk-
dauer, Wirkungseintritt und Ausmafl der
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fahren gegeniiber einer Allgemeinands-
thesie zur Sectio caesarea bevorzugt wer-
den, sind auch diese Verfahren nicht oh-
ne Nebenwirkungen und Risiken. Bei der
Spinalanasthesie kommt es in vielen Fil-
len durch eine Sympathikusblockade zu
einer Hypotension. Folgen kénnen zere-
brale Minderperfusion mit Bewusstseins-
verlust sowie Ubelkeit und Erbrechen
sein, Zudem besteht fiir den Fetus das Ri-
siko einer verminderten uteroplazentaren
Durchblutung.

Aufgrund ihrer grofien Tragweite sind
Privention und Behandlung einer Hypo-
tension bei der Spinalanasthesie zur Sec-
tio caesarea seit {iber 50 Jahren ein wichti-
ges Thema in der geburtshilflichen Anis-
thesie [11]. Dennoch bleibt die Suche nach
einer effizienten Strategie zur Erlangung
einer grofitméglichen himodynamischen
Stabilitit eine Herausforderung, wie zahl-
reiche aktuelle Studien belegen [14, 16, 18].

Ein moglicher Ansatzpunkt ist die Do-
sisreduktion des Lokalanisthetikums [2,
3, 17, 21]. Dem steht jedoch die Erforder-
nis einer adaquaten perioperativen Anal-
gesie gegeniiber. Aus diesem Grund wird
am Universitatsklinikum in Wiirzburg seit
vielen Jahren bei der Sectio caesarea eine
Kombination aus niedrig-dosiertem Lo-
kalanasthetikum (,low concentration™)
und intrathekal appliziertem Opioid zur
Spinalanisthesie verabreicht. Der syn-

ergistische Effekt dieser Kombination ist
in diversen Studien bestatigt worden [1,
3, 6, 10], gleichwohl in der Regel im Kon-
text der Applikation normal konzentrier-
ter (z. B. 0,5%iger) und hyperbarer Lokal-
anisthetikaldsungen.

Eine Moglichkeit, die Blockadehd-
he und damit das potenzielle Versagen
der Spinalanisthesie giinstig zu beein-
flussen, ist eine Variation des Injektions-
volumens. Van Zundert et al. [22] entwi-
ckelten eine ,,High-volume"-Technik mit
12,5 mg Bupivacain und 12,5 pg Epine-
phrin in einer 10 ml Losung und berich-
teten fiber eine sichere und effektive Spi-
nalanisthesie fiir die Sectio caesarea. Ob-
wohl die maximale Ausbreitung mit Th2
(C5-Ths) sehr hoch war, gab es keine re-
levante Einschrinkung der Atemmecha-
nik und des Gasaustauschs; in 30% der
untersuchten Fille trat jedoch eine Hypo-
tension (<70% des systolischen Ausgangs-
werts oder <90 mmHg) auf. Sie schlossen
daraus, dass die ,High-volume-low-con-
centration”-Technik mit Bupivacain eine
gut steuerbare und v. a. verlisslich spinale
Blockade produziert. Es wurde ferner dis-
kutiert, dass evtl. auch eine niedrigere Bu-
pivacaindosis zur Sectio gentigt hitte [22].

An der Universitatsklinik Wirzburg
wird seit geraumer Zeit eine modifizier-
te Medikamentenkombination aus 10 ml
0,1%igem Bupivacain in Kombination mit
0,5-1 pg/ml Sufentanil im Rahmen der
geburtshilflichen Regionalanasthesie zur
Sectio caesarea eingesetzt. Laut einer Um-
frage von Wahlen et al. [24] wird diese Va-
riante der Regionalanisthesie bislang an
keiner anderen deutschen Universitatskli-

Universitatsklinikum
Waurzburg
Y

Magrid

Spanelsko VT

Retrospektivni analyza 1424 anesteziologickych

protokolil z let 2001—2007




Wabhlen et al. BMC Anesthesiology 2010, 10:4
http://www.biomedcentral.com/1471-2253/10/4

BMC
Anesthesiology

Use of local anaesthetics and adjuncts for spinal
and epidural anaesthesia and analgesia at German
and Austrian University Hospitals: an online survey
to assess current standard practice

Bianca M Wahlen*t1, Norbert Roewert2 and Peter Kranket3

B2 Bupivacaine 05% +Sufentanil
O Bupwvacaine 05%
O Bupivacaine 05% +Pefitanyl

B Bupivacaine 0.1% +Sufentanil

B Bupwvacaine 05% +Morphine

Ropwvacaine 05% +Fentanyl

= Ropivacaine 0.5% +Sufentanil

Figure 4 Spinal anaesthesia for caesarean section (n =33).
- _/
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Pro instalaci spinalni anestezie byla mozn4 jak sedici
poloha (vétsSina pripadu), tak levostranna poloha; Volba
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Spinalanasthesie zur Sectio caesarea in
»High-volume-low-concentration”-Technik

J.Jokinen - V. Adametz - M. Kredel - R.M. Muellenbach - A. Honig - A. Wockel - J. Dietl - N. Roewer - P. Kranke

Klinik und Poliklinik fiir Anasthesiologie, Universitétsklinikum Wiirzburg

Retrospektive Analyse

Pro aplikaci spinalni anestezie byla mozna jak
sedici poloha (vétSina pripadii), tak poloha na
levém boku; volba byla na anesteziologovi

Vyska vpichu dle anesteziologa, nejcastéji

Um die zur Anwendung gekommenen Spinalanasthesievolumina (Vol.)
besser miteinander vergleichen zu kénnen, wurden 4 Cluster gebildet:

== Cluster 1= Vol. 210 ml (n=483),
= Cluster 2= Vol. <10-8,5 ml (n=344—""""

- Clus vou
= Clust == Nira konvefze|:'?'| ;ei‘z‘;(c; (0,84 %)/
.o 'e Ve @@ r
| anestezil) Zbytné aditivni

\ stejné jako ne

podévéni analgetik (0,22 %)-

Tab.4 Charakteristik:

Cluster \ 4

L3/4 (67 %); prvnim pokusem v 85% pripadu.

Atraumaticka spinalni jehla 24 G

Aplikovana smés 4 ml 0,25% bupivakainu,

4 ml FR a 10 mg sufentanilu (2 ml).

Vyska vpichu SPA (Media L3/4 L3/4 L3/4
Rozsifeni SPA(Median) Th4 Th4 Th4 Th4
Incidence hypotenze (n)2 248 (51%)P 173 (48%) 170 (47%) 77 (49%)
Podané léky

Ephedrin (n) 25 (5%) 21 (6%) 5(1%) 0

Atropin (n) 73 (15%) 46 (12%) 46 (13%) 16 (10%)
Cafedrin/Theodrenalin (n) 287 (59%) 187 (51%) 214 (59%) 106 (67%)

Celkovy objem tedy byl 10 ml 0,1% roztoku
bupivakainu (1 mg/ml) s obsahem
sufentanilu 1 ug/ml. Provadeéjici

Cluster 1: =10 ml, Cluster 2: =8,5—<10 ml, Cluster 3: =7,5-<8,5 ml, Cluster 4: <7,5 ml. L Lumbalwirbel,
SPA Spinalandsthesie, Th Thorakalsegment.

2Definiert als Abfall des systolischen Werts auf <80% des Ausgangswerts."Die Prozentangaben in der Tabelle
beziehen sich auf das jeweilige Cluster.

anesteziolog zvolil davku lokalniho
anestetika individualné.

Hypotenze byla definovana jako pokles systolického krevniho tlaku na < 80 % vychozi hodnoty.
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A comparison of the haemodynamic effects of lateral
and sitting positions during induction of spinal anaesthesia
for caesarean section

B.1. Obasuyi, S. Fyneface-Ogan, C.N. Mato

Department of Anaesthesia, University of Port Harcourt Teaching Hospital, Port Harcourt, Nigeria

ABSTRACT
Background: Hypotension during spinal anaesthesia occurs commonly in parturients. By influencing spread of local anaesthetic,
maternal position may affect the speed of onset of sensory block and thus the haemodynamlc effects The aim of this study was to
determine whether indygi 2 e 2 = eral position would result in
less hypotension cony
Methods: One hund
section were rando

SAB aplikovany v sedé ma vyssi vyskyt
the L3-4 interspace, v we o o
were placed immediz hypotenze nez pri aplikaci na boku

for 10 min, every thre
or a value <90 mmHgS
Results: There was no difference in the lowest recorded systolic blood pressure in Group L (99.2 & 8.9 mmHg) compared with
Group S (954 + 123 mmHg, P=0.081). However, the lowest recorded mean arterial pressure was greater in Group L
(72.9 £ 11.2 mmHg) than in Group S (68.2 £9.6 mmHg; P = 0.025). The incidence of hypotension was lower in Group L
(17/50, 34%) than in Group S (28/50, 56%; P = 0.027). Onset of hypotension was similar between groups.

Conclusion: Hypotension occurred less frequently when spinal anaesthesia for caesarean using plain bupivacaine was induced with
patients in the lateral compared with the sitting position. Values for the lowest recorded mean arterial pressure were greater but
values for the lowest recorded systolic blood pressure were similar for patients in the lateral position group.

© 2013 Elsevier Ltd. All rights reserved.

ng elective caesarean
on (Group S). Using
ght, after which they
easured every minute
blood pressure >20%
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Leg elevation decreases the incidence of
post-spinal hypotension in cesarean
section: a randomized controlled trial il 1o iRl e e

[
v

2 & & & & : & & & &
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3 & & & & & & & & &
Q;s’a » g » © - Y ? P v

Ahmed Hasanin', Ahmed Aiyad', Ahmed Elsakka', Atef Kamel', Reham Fouad?, Mohamed Osman Table 1 Demographic data and patients’ outcomes

Sherin Refaat' and Yasmin Hassabelnaby' LEgroup  Control group P value
(n=75) (n=75)

Abstract Age (years) 29+4 30+4 0.13

Background: Maternal hypotension is a common complication after spinal anesthesia for cesarean section (CS). In Weight (Kg} 69+ 7 72+ 8 0.02*

this study we investigated the role of leg elevation (LE) as a method for prevention of post-spinal hypotension
(PoFY for cesarean section. | | | | Total infused volume (mL) 17904408 1865+ 450 0.29
Methods: One hundred and fifty full term parturients scheduled for CS were included in the study. Patients were

randomized into two groups: Group LE (leg elevation group, n=75) and group C (Control group, n = 75). Spinal block Urine output (mL) 570 + 90 590 + 69 0.12
was performed in sitting position after administration of 10 mL/Kg Ringer's lactate as fluid preload. After successful
intrathecal injection of local anesthetic, Patients were positioned in the supine position. Leg elevation was performed
for LE group directly after spinal anesthesia and maintained till skin incision. Intraoperative hemodynamic parameters

(Arterial blood pressure and heart rate), intra-operative ephedrine consumption, incidence of PSH, and incidence of Incidence of h}’pOtE‘l"lSiOﬁ 26(34.7%) 44(58.7%) 0.0
nausea and vomiting were reported. ) .
Results: LE group showed lower incidence of PSH (34.7% Vs 58.7%, P = 0.005) compared to the control group. Arterial Ephed rine consumption {mg} 49+738 19401 0.001*

blood pressure was higher in the LE group compared to the control group in the first two readings after spinal block.
Other readings showed comparable arterial blood pressure and heart rate values between both study groups;
however, LE showed less ephedrine consumption (4.9+78 mg Vs 10+ 11 mg, P=0001).

Conclusion: LE performed immediately after spinal block reduced the incidence of PSH in parturients undergoing CS.
Trial registration: The study was registered at Pan African Clinical Trials Registry system on 5/10/2015 with trial
number PACTR201510001295348.

usea & vomiting 8(10.7%) 14(18.7%)
Incidence of bradycaraia S /0.3%) 0.53

LE leg elevation, SAB subarachnoid block, NS not significant
*denotes statistical significance (P value < 0.05)

Keywords: Hypotension, Spinal anesthesia, Cesarean section, Leg elevation P
yw P P g Data are presented as mean * standard deviation and frequency (%)
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SEMILATERALNI POLOHA

naklonéni trupu o 5-15 stupnu = prevence aortokavalni komprese
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