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CELKOVC ANESTEZIE je u c?2satsk®ho tezu i
je-li REGIONALNI ANESTEZIE KONTRAINDIKOVANA




P RONECHCEMEELKOVOUANESTEZA

Retrospektivni 3leta studie srovnavajici celkovou,
epidur8l n2 a spin8ln?2 anest®zi i
distresu plodu.

Neni signifikantni rozdil mezi jednotlivymi typy anestézie

Sigalaset al: Clin Exp Obstet Gynecol. 2006; 33(1):10-12

() Cochrane e
Authors' conclusions o Library Better health.

There is no evidence from this review to show that RA is superior to GA in terms of major
neonatal outcomes. Further research to evaluate neonatal morbidity and maternal
outcomes, such as satisfaction with technique, will be useful.

Afolabi BB. Cochrane Database SystRev. 2012 Oct 17;10:CD004350




Anaesthesia, 2005, 60, pages 636—653

Anaesthesia for Caesarean section and neonatal acid-base
status: a meta-analysis*

F. Reynolds’ and P. T. Seed?

I Emeritns Professor of Obstetric Anaesthesia, Department of Anaesthesia, St Thomas™ Hospital, London SET 7EH, UK
2 Leenrer in Medical Statistics, Division of Reproductive Health, Endocrinology and Development, King's College, London SE1 7EH, UK

Table 8 Difference between umbilical artery acid-base values with type of anaesthesia for Caesarean section: results of meta-analysis.

All studies Randomised trials only
Comparison # Difference  95% ClI p #  Difference  95% Cl p
pH spinal - general 13 -0.015 —-0.029 to - 0.001 0.038 3] -0.027 —-0.051 to —0.002 0.034
spinal — epidural 11 -0.013 -0.024 to —0.002 0.025 7 -0.010 -0.022 to 0.01 0.074
epidural — general 13 —-0.006 —0.016 to 0.005 0317 4 0.001 —-0.023 to 0.025 0.938
Base deficit (mEq.I"")  spinal - general 7 1.109 0.434 to 1.784 0.001 2 1.235 -0.821 to 3.290 0.239
spinal — epidural 7 0.910 0.222 to 1.598 0.010 4 0.834 -0.192 to 0.859 0.111
epidural — general 8 0.137 —-0.198 to 0.471 0.424 2 -0.018 —-1.026 to 0.990 0.972

# = number of studies.

Summary

Spinalanaesthesia generally preferred for Caesarean sectionits superiority for the baby is ofteassumed. Umbilical artery aelmhse status provides a valid
index of fetal welfare. Twentgevenstudies reporting neonatal adidse data with different types afiaesthesiwere used to compartenbilical artery or vein pH
and base deficit, using randeeffect metaanalysis. Cord pH weasignificantly lower with spinal than with both general and epidanalesthesid_arger doses of
ephedrine contributed to the latter eff@et= 0.023). Sixteen studies reported a base deficit, which was significantly higher for spirfiaf themeral and epidural
anaesthesia

Spinal anaesthesiaannot be considered safer than epidural or generanaesthesigor the fetus.
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Graph 1: Blood pressure changes (systolic, diastolic).

Data are shown as means+SEM.

Noskova, Blaha et al. BMCAnesthesiology 2015 (in press).
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Fig 1 The Mallampati classes at different time points. T\, 8 months of pregnancy: 7>, during labour; T5, 20 min after delivery: Ty, 48 h after delivery.
The percentages of patients with Mallampati class 3 or 4 changed significantly: Ty vs Ty, P=0.0000: 75 vs T3, P=0.0005; T3 vs Ty, P=0.0000; Ty vs
Ty, P=0.0062.
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PREOXYGENAC
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Fig. 1 Oxygen reserves in a normal healthy adult when breathing
room air (left), after breathing 100% oxygen (right), at onset of apnea,
and when reaching an oxygen saturation (SpO,) of 90%. In this
example, the oxygen available for consumption during the apneic
period amounts to 228 mL when breathing air and 2267 mL when
breathing oxygen. Calculations are based on a functional residual
capacity of 2500 mL, hemoglobin concentration 140 g - L™,
Sp0O, = 98% on air, Sp0O, = 100% on oxygen, and blood volume 5
L. In this example, a subject with an oxygen consumption of
250 mL - min~' could sustain a period of apnea of 228/250 =
0.9 min after breathing air and 2267/250 = 9 min after breathing
oxygen
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A.l ehk8 oblilejov8 kysl 2IiBopEnmBaskKan2c?2 oblilejo
5-8 minut dychani 100% O, 38 vdechT, 100% O
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THE ASPIRATION OF STOMACH CONTENTS INTO THE LUNGS
DURING OBSTETRIC ANESTHESIA*

Curtis L. MENDELSON, M.D., NEw York, N. Y.

(From the Department of Obstetrics and Gynecology, Cornell Universify Medical College and
New York Hospital)

Am J Obstet Gynecol 1945;49:5547 66.

Summary

Sixty-six eases of aspiration of stomach contents into the lu
obstetric anesthesia are analyzed. The incidence of this complicatio
cent in 44,016 pregnancies at the New York Lying-In Hospital fr

om
1945,
Table 7 Reported incidence of aspiration in obstetric and general surgical populations
Incidence of
Patient group aspiration
Study No. of cases characteristics [no. of cases]
This study 1870 Obstetric; peripartum; nonintubated 0.053% [1]
Kranz & Edwards [3] 37282 Obstetric; vaginal delivery; nonintubated 0.013% [5]
Kranz & Edwards [3] 3076 Obstetric; Caesarean section; intubated 0.228% [7]
Olsson et al. [2] 2643 Obstetric; Caesarean section; intubated 0.15% [4]
Olsson et al. [2] 111215 General surgery; nonintubated 0.018% [20]
Olsson et al. [2] 74143 General surgery; intubated 0.085% [63]
Cohen et al. [5] 112000 General surgery; intubated and nonintubated 0.064% [72]
Kallar [6] 529150 Outpatients; intubated and nonintubated 0.017% [90]
Warner et al. [4] 13427 General surgery; emergency 0.112% [15]
Warner et al. [4] 202061 General surgery; elective 0.0257% [52]
Ezri et al. Anaesthesia 2000; 55:421-426
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Silva Mt al. Local Reg Anesth. 2010; 3: 143171153
Hawkins JL, Anesthesiology 1997;86:277-84
Hawkins JL, Clin Obstet Gyn 2003; 46: 679-87
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Oral sodium citrate increases nausea amongst
clective Cesarean delivery patients

[Le citrate de sodium oral augmente les nausées pendant lo césarienne réglée]

Klaus Kjaer MD, Michele Comerford MD, Linda Kondilis BA, Lauren DiMaria BA, Sharon Abramovitz MD,
Michael Kiselev MD, Jon Samuels MD, Farida Gadalla MD, Barbara L. Leighton MD

TABLE I Occurrence of nausea and hypotension

2%

Sodium citrate Control P-value
' 1 min after spinal
Nausea 4/60 (7%) 2/63 (3%) 0.43
1 Hypotension 4/59 (7%) 4/61 (7%)
5 min aftesspirrat

22/60 (37%) 9/63 (14%) 0.0006

Nausea

T
B
gi
]

Hypotension BA6022%—H/63717%) 0.65
Uterine exteriorization
Nausea 14/53 (26%) 7/52 (13%) 0.14
- Hypotension 1/53 (2%) 2/53 (4%) 1
Recovery room
0 — T T Nausea 17/58 (29%) 15/62 (24%) 0.54
i Time Point Hypotension 5,/60 (8%) 9/63 (14%) 0.39

Nausea = 2-5 on a scale of 1-5, with 1 being no nausea and 5
being vomiting. Hypotension = systolic blood pressure < 100.
Compared with Pearson Chi-square test.

FIGURE 1 Average degree of nauseca over time.

Kjaer K et al. Can JAnaesth. 2006 Aug;53(8):776 -80.
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Interventions at caesarean section for reducing the risk
of aspiration pneumonitis

S. Paranjothy,* J.D. Griffiths,” H.K. Broughton,* G.M.L. Gyte,* H.C. Brown.*
J. Thomas®

* Department of Primary Care and Public Health, Clinical Epidemiology Interdisciplinary Research Group,

School of Medicine, Cardiff University, Cardiff, UK

® Department of Anaesthesia, Royal Women's Hospital, Parkville, Australia

¢ Cochrane Pregnancy and Childbirth Group, School of Reproductive and Developmental Medicine,

Division of Perinatal and Reproductive Medicine, University of Liverpool, Liverpool Women's NHS Foundation Trust,
Liverpool, UK

4 Maternity Services Department, Royal Sussex County Hospital, Brighton, UK

Int JObstetAnesth 2011 Apr;20(2):148
ABSTRACT

Background: Various interventions are used as prophylaxis for aspiration pneumonitis in obstetric anaesthesia. This review, based
on a Cochrane systematic review currently being updated, examines whether interventions given before caesarean section reduce
the risk of aspiration pneumonitis.

Methods: Twenty-two studies. involving 2658 women providing data in a usable format for meta-analysis were 1dentified.
Results: Compared to no treatment or placebo, there was a significant reduction in the risk of intra-gastric pH <2.5 with antacids
(risk ratio (RR) 0.17, 95% confidence interval (CI) 0.09-0.32), H2 antagonists (RR 0.09, 95% CI 0.05-0.18) and proton-pump
antagonists (RR 0.26, 95% CI 0.14-0.46). H2 antagonists were associated with a reduced risk of intra-gastric pH <2.5 when com-
pared with proton-pump antagonists (RR 0.39, 95% CI 0.16-0.97), but compared with antacids the findings were unclear. Com-
bined use of antacids plus H2 antagonists was associated with a significant reduction 1n the risk of intra-gastric pH <2.5 when
compared with placebo (RR 0.02, 95% CI 0.00-0.15) or compared with antacids alone (RR 0.12, 95% CI 0.02-0.92).
Conclusion: The quality of evidence was weak and may not reflect a reduction in the risk of aspiration pneumonitis since none of
the studies assessed substantive clinical outcomes or potential adverse effects. Further work is required to validate the suitability of
surrogate markers of pH and gastric volume for clinical outcomes in the context of aspiration pneumonitis.
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Table 1. Lower Esophageal Sphincter, Intragastric, and Barrier Pressures
q Obtained before and after Administration of 0.15 mg/kg Intravenous Metoclopramide

-

. Before Metoclopramide After Metoclopramide
|-
@ Cricoid Pressure
Baseline Baseline Applied
2mL Single-dose  NDC 04%

M'ﬁgfgﬂ’ﬁﬂ;d“ o Lower esophageal pressure @2.9 19.6@ 5.0 + 4.3*

e CRADI i Intragastric pressure 46 14 57+1.9 58 +23
f‘f.'o'_;,‘;;;?'-,'g;,use- | Barrier pressure 9.6 =34 141 = 5,571 —0.2 £ 5.1*
E————

Data are in mmHg = SD.

* P < 0.05 vs. respective baseline value. 1 P < 0.05 vs. respective pre-metoclopramide value.

Salem et al. Anesthesiology 2008; 109:8061 10
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TABLE 9. Side effects of

succfny!cho! me.

e Massive hyperkalemia in
susceptible patients

e Cardiac arrhythmias

e Muscle fasciculations

e Myalgias

e Rhabdomyolysis

e Increased intracranial SUCCINYLCHOLINE

LORIDE INJECTION, USP

1000 mg TOTAL {100 mg/m)

Hressy
Increased intragastric
Hressure

Increased m

aocular

pressure
e Malignant hyperthermia
e Masseter muscle spasm or

jaw rigidity

e Prolonged apnea (14 hours),
if atypical plasma
cholinesterase

From Bevan DR. Complications of mus-
cle relaxants. Semin Anesth. 1995;14:63.
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THE LANCET

Preliminary Communications

CRICOID PRESSURE TO CONTROL
REGURGITATION OF STOMACH CONTENTS
DURING INDUCTION OF ANASTHESIA

WHEN the contents of stomach or cesophagus gain
access to the air-passages during ansesthesia the conse-
.quences are disastrous. In spite of modern anzsthetic
techniques-—or sometimes, regrettably, because of them—
regurgitation is still a considerable hazard during the
induction of anzsthesia, particularly for operative
obstetrics and emergency general surgery.i—?

By a simple manceuvre during induction of anz=sthesia,
regurgitation of gastric or cesophageal contents can be
controlled until intubation with a cuffed endotracheal
tube is completed. The same manceuvre may also be used
to prevent inflation of the stomach (a potent cause of
regurgitation) resulting from positive-pressure ventilation

1. De Lee, J. B

2. ﬁ;ﬁm%&ellfh:uﬁﬂ Obsrer. Gynec. 1946, 191

3. Morton, H. J. V. Wyhe,g'r' D. Anasthena, 1951, &, 190.
5

Coleman, D. J., L. Lancer, 1956, i, 708,
. Edwlrds, G., Moﬂon, H. L.V, &t "al. AM:I.IMM, 1956, ii, 194.

6. Lances, lDSﬁ
4 R”aeporu éﬁn"ﬁ‘: %’tnu"d 2 inte’ Maternal Deaths in England
. t .
and de 1952- ﬂmmd. 195??'??{ aDSut::::"am e L NE SellickB. TheLancet 1961;2:404

J. P. Principles and Practice of Obstetrics;
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Cricoid cartilage

Cricoid pressure
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cartilage

£ %) Esophagus

W

.| kongres Ceské spoleénosti anesteziologie, resuscitace a intenzivni mediciny Brno

Fig. 3. (4) Magnetic resonance image of the neck without cricoid
pressure. (B) Magnetic resonance image of the same subject
demonstrating 12.1 mm of lateral esophageal displacement to
the left with application of cricoid pressure. C = cricoid carti-
lage, E = esophagus, VB = vertebral body.

Smith KJ et al. Anesthesiology 2003; 99:60-4
Rice et al. Anesth Analg 2009;109:1546-52
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Haslam et al. Anaesthesia2005; 60: 41 -47




Effect of Cricoid Pressure on the Success of

Endotracheal Intubation with a Lightwand

R. Eric Hodgson, M.B., Ch.B.(Hons.), F.C.A.(S.A.)(Crit. Care),” P. Dean Gopalan, M.B., Ch.B., F.C.A.(S.A.),”
Richard C. Burrows, M.B., Ch.B., F.C.A.(S.A.)(Crit. Care),t Khangelani Zuma, M.Sc.t

30 7 .
''''' - Cricoid pressure
— No Cricoid pressure
24
18
Patients
12 -
Fig. 1. Kaplan-Meier plot of time to successful intubation for the
sixty patients. Thirty patients were intubated with cricoid pres-
6 - - sure, with values for four patients requiring multiple attempts
b censored. Thirty patients were intubated without cricoid pres-
oo = sure. Time to successful intubation was significantly prolonged
'''''''''''''''''' in the cricoid pressure group (P = 0.0001, log-rank test).
0 -

Hodgson. Anesthesiology 2001; 94:259i 62
e 50 100 150

Time To Success |In Seconds
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DAS Difficult intubation guidelines — overview

Plan A: i Succeed ) )
Facemask ventilation and Laryngoscopy ——- Tracheal intubation
tracheal intubation
Failed intubation
{ . .
STOP AND THINK
Plan B: Options (consider risks and benefits):
) ic Ai s d i
Maintaining oxygenation: Supraglott_lc Airway uccee 1. Wake the patient l..lp
SAD insertion Device ’ 2. Intubate trachea via the SAD
3. Proceed without intubating the trachea

Failed SAD ventilation \4' Tracheostomy or cricothyroidotomy
Plan C:

Final attempt at face Succeed

Facemask ventilation Wake the patient up

mask ventilation

Cico

Plan D:

Emergency front of neck Cricothyroidotomy
access

This flowchart forms part of the DAS Guidelines for unanticipated difficult intubation in adults 2015 and should be used in conjunction with the text.

kongres Ceské spolegnosti anesteziologie, resuscitace a intenzivni mediciny Brn




CELKOVANESTEZIE

'The salient characteristics of RSI were delineated by
Stept and Safar in 1970 [3].

©  Thiopental
— Preoxygenation I L
— Predetermined doses ot thiopental and SCh
o PROPOFOL
— Ciricoid force ma/ml.

— Avoidance of ventilation by bag and mask
— "I'racheal intubation

Sharp LM, Levy DM Current Opinion in Anaesthesiology 2009, 22:3578361




CELKOVANESTEZIE

'The salient characteristics of RSI were delineated by
Stept and Safar in 1970 [3].

— Preoxygenation

— Predetermined doses ot thiopental and SCh
— Cricoid force

— Avoidance of ventilation by bag and mask
— "I'racheal intubation

Sharp LM, Levy DM Current Opinion in Anaesthesiology 2009, 22:3578361




The Response of Newborns to Succinylcholine
and d-Tubocurarine
Leonard F. Walts, M.D.,* and John B. Dilion, M.D.}

Anesthesiology. 1969 Jul;31(1):3&

Results

Mean age of the G0 adult patients was 41
vears. The group given succinvicholine re-
ceived an average of 63 mg (range 54-83) of
drug. All patients had 100 per cent depres-
sion in twitch force. Recovery times to 10, 50
and 90 per cent of control values averaged
7.0, 8.5, and 10 minutes, respectively.
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Table 3. Onset Times and Durations of Neuromuscular Succinylcholine Dosage (mgikg)
Block Figure 1. Intubating conditions with different doses of succinylcho-
e . j L line (n = 30 in. each group). The incidence of excellent intubating
Succinylcholine anet Dumtlono of conditions was significantly more frequent (*P < 0.001) in patients
dose (mg/kg) time(s) block (min) n receiving succinylcholine than in those of the control group and in
cticeinvlcholi #p ‘ :
03 77 + 30 44+ 14 13 the 2.0 mg/kg succinylcholine group ("P < 0.05) than in the
- 0.3 mg/kg succinylcholine group (Kruskal-Wallis test for multiple
0.5 68 = 44 52+18 27 comparisons). ©
1.0 53 = 23 59 = 1.9+ 30 parmons)
1.5 56 = 31 72 £ 2% 30
20 5221 75 £ 1.7¢ 30 _
Naguib M et al. AnesthAnalg2006;102:15&5
Values are means * SD.
*P < 0.01 versus succinylcholine 0.3, 0.5, and 1.0 mg/kg groups; tP < 0.05
versus succinylcholine 0.3 mg/kg group.
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Figure 4. Panel A shows the recovery of the twitch height and train-of-four (TOF) ratio after administration of 1.2 mg/kg
rocuronium followed 3 min later by 16 mg/kg sugammadex, both given IV. Recovery to a first twitch height (T1) of 90% and
a TOF ratio of 0.94 occurred 110 s later. The onset-offset time with this sequence (i.e., the time from the end of the injection
of rocuronium to a T1 recovery to 90%) was 4 min 47 s. Panel B shows the effects of administering 1.0 mg/kg succinylcholine

(Sch) with spontaneous recovery to a T1 of 90% occurring after 9 min and 23 s.

Naguib M. Anesth Analg 2007;104:5757 81
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Figure 2. Kaplan-Meyer curve of the probability of the completion
of the endotracheal intubation sequence including succinylcholine
or rocuronium as the neuromuscular blocking drug. Time 0 denotes
the beginning of the injection of the induction drug propofol. The
endotracheal intubation sequence was defined to be completed
upon the first appearance of end-tidal carbon dioxide after intuba-
tion. Curves differ significantly (P < 0.0001; logrank test).
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Figure 2 Intubating times. Kaplan-Meyer curve of the probability
of the completion of the endotracheal intubation sequence
including succinylcholine or rocuronium in patients successfully
intubated in the first attempt. The x-axis denotes the time interval
after the beginning of the injection of the induction drug. The
intubation sequence was defined to be completed upon the first
appearance of end-tidal carbon dioxide after intubation.

Stephan CMarsch, et al. Crit Care. 2011;15(4):R199-R199
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Desaturation following rapid sequence induction using
succinylcholine vs. rocuronium in overweight patients

L. Tanc', S. Li', S. Huang', H. Ma' and Z. WaNG?
Dey of ! Anesthesiology and *Pain

Shanghai First People’s Hospital, Shanghai Jiaotong University, Shanghai, China

Background: Rapid sequence induction may be associated
with hypoxemia. The purpose of this study was to inves-
tigate the possible difference in desaturation during rapid
sequence induction in overweight patients using either
succinylcholine or rocuronium.

Methods: Sixty patients with a body mass index (BMI)
between 25 and 30kg/m?, American Society of Anesthesiolo-
gists class I or II, undergoing general hesia were randoml
divided into a succinylcholine group and a rocuronium group.
After a 3-min preoxygenation, patients received rapid sequence
induction of general hesia with midazolum-fentanyl
propofol and succinylcholine (1.5mg/kg) or rocuronium
(0.9 mg/kg). Ventilation was not initiated until oxygen satura-
tion declined to 92%. We measured the times when oxygen
saturation reached 98%, 96%, 94% and 92%. Safe Apnea
Time was defined as the time from administration of neuro-
muscular blocking drugs to oxygen saturation fell to 92%. The
recovery period was defined as the time from initiation of

until oxygen was 97%. Arterial blood
gases were taken at baseline, after preoxygenation and at 2%
oxygen saturation.

Results: The mean Safe Apnea Time (95% CI) was 283
(257-309) s in succinylcholine vs. 329 (303-356) s in rocuro-
nium (P = 0.01). The mean recovery period (95% CI) was 43
(39-48) s in succinylcholine vs. 36 (33-38) s in rocuronium
(P =0.002). Blood gas analysis showed no difference be-
tween the two groups.

Conclusions: Succinylcholine was associated with a sig-
nificantly more rapid desaturation and longer recovery of
oxygen saturation than rocuronium during rapid sequence
induction in overweight patients.
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