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DIAGNOSTIKA A LECBA PERIPARTALNIHO
ZIVOT OHROZUJICIHO KRVACENI

CESKO-SLOVENSKY MEZIOBOROVY DOPORUCENY POSTUP
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1. Uvod

V piedloZeném dokumentu jsou formulovana doporuceni pro diagnosticky a lé&ebny postup u
pacientek s rozvojem Zivot ohrozujiciho krvaceni v souvislosti s t¢hotenstvim a/nebo
porodem se zaméfenim na tzv. peripartalni zivot ohrozujici krvaceni. Jednotliva doporuceni
vychazeji z dostupnych publikovanych odbornych zdrojii k dané problematice a nazort ¢lent
pracovni skupiny, véetné externich oponenti. Implementace v textu formulovanych
doporucéeni musi byt vzdy zvazovana v aktualnim klinickém kontextu a z pohledu poméru
ptinosu a rizika jednotlivych konkrétnich postupti. Dokument nenahrazuje zakladni odborné
zdroje dané problematiky a neuvadi povinnosti zdravotnickych pracovniki uréené zakonnymi
normami.
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EJA Gracne
Eur J Anaesthesiol 2017; 34:332-395

Management of severe perioperative bleeding: guidelines
from the European Society of Anaesthesiology

First update 2016

Sibylle A. Kozek-Langenecker, Aamer B. Ahmed, Arash Afshari, Pierre Albaladejo, Cesar Aldecoa,
Guidrius Barauskas, Edoardo De Robertis, David Faraoni, Daniela C. Filipescu, Dietmar Fries,
Thorsten Haas, Matthias Jacob, Marcus D. Lanceé, Juan V.L. Pitarch, Susan Mallett,

Jens Meier, Zsolt L. Molnar, Niels Rahe-Meyer, Charles M. Samama, Jakob Stensballe,

Philippe J.F. Van der Linden, Anne J. Wikkelse, Patrick Wouters, Piet Wyffels and Kai Zacharowski

1.7. General coagulation management

We suggest assessing fibrinoggndgvels in parturients with
bleeding, as levels less tha l@i 1ay 1dentify those at
risk of severe PPH. 2B
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Resuscitation |[*=| Shock I
Other Diseases i
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‘ COAGULOPATHY \

Adaptovano z Hess et al. J Trauma. 2008;65:748-54
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Changes in fibrinogen synthesis and breakdown in pigs after haemorrhage, hypothermia, and acidosis.

14 - .

Control Hypothermia Acidosis

Breakdown rate

B Synthesis rate

Fries D , and Martini WZ. Br. J. Anaesth. 2010;105:116-121
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Effect of early tranexamic acid administration on mortality, @ ®

CrossMark

hysterectomy, and other morbidities in women with —
post-partum haemorrhage (WOMAN): an international, S o—

50140-6736(17)30638-4

randomised, double-blind, placebo-controlled trial
WOMAN Trial Collaborators*

Summary

Background Post-partum haemorrhage is the leading cause of maternal death worldwide. Early administration of
tranexamic acid reduces deaths due to bleeding in trauma patients. We aimed to assess the effects of early administration
of tranexamic acid on death, hysterectomy, and other relevant outcomes in women with post-partum haemorrhage.

Tranexamic acid Placebo Risk ratio
group deaths group deaths (95% Cl)
<3 hours
WOMAN 89 (1-2%) 127 (1-7%) | 0-69 (0-53-0-90)
CRASH-2 345 (51%) 470 (7-0%) -~ 072 (0-63-0-83)
Overall 434 (3-0%) 597 (4:2%) . 0-72(0-64-0-81)
p=0-75*
>3 hours
WOMAN 66 (2-6%) 63(2-5%) L ] 1.07 (0-76-1:51)
CRASH-2 144 (4-4%) 103 (3-0%) —B— 144(112184)
Overall 210 (3-6%) 166 (2-8%) e 1.27 (0-96-1.69)
p=017* p<0-0000*
0-4 06 08 1.0 12 14 16
.‘—
Favours tranexamic acid Favours placebo

Figure 5: Time to treatment
*Heterogeneity p value.
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Interpretation Tranexamic acid reduces death due to bleeding in women with post-partum haemorrhage with no
adverse effects. When used as a treatment for postpartum haemorrhage, tranexamic acid should be given as soon as
possible after bleeding onset.

Tranexamic Placebo groupt Risk ratic
acid group {95% Cl)

Time from delivery (h) '

=1 40/4846 (10%)  60/4726 (13%) = 0.80 (0.55-1-16)

»1-3 40/2674 (1:5%)  67/2682 (2.5%) 2] : 0-60 (0-41-0-88)

=3 B6/2514 (2-6%) 63/2569 (2-5%) : B 1.07 (0.76-1-51)
p=0-085* :
Type of delivery ‘

Vaginal 110/7083 (1.6%)  135/7108 (1:9%) o 0-82 (0.64-1.05)

Caesarean section 45/2952 (1.5%) 55/2871 (1-9%) 3 0-80 (0:54-1-18)
p-ﬂ-gl* ‘
Primary cause of haemorrhage :

Uterine atony 7716428 (12%)  103/6333 (1-6%) B 074 (0-55-0-99)

Otherfunknown 78/3608 (2.2%) B8/3653 (2.4%) : B 0-90 (0-66-1-21)
p=0-36*
All patients 155/10036 (1.5%) 191/9985 (1.9%) .‘_ 081 (065-1.00)
Two-sided p=0-045 d

04 0'6 0'8 10 12 14 16
—»
Favours tranexamic acid Favours placebo

Figure 3: Death from bleeding by subgroup
*Heterogeneity p value. TOne patient excluded from subgroup analysis because of missing baseline data.
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3.6.6.
V tvodni etapé 1é¢by pacienti se 70K doporucujeme pouziti jednoho ze dvou nasledujicich
postupu:

a) pouziti jednotek Cerstvé zmrazené plazmy (FFP) v poméru k jednotkam erytrocytovych
transfuznich ptipravka (ETP) aspon 1:2. (1B),

b) podani fibrinogenu a ETP podle jejich aktualnich hodnot/hladin. (1C)
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EJA Eur J Anaesthesiol 2017; 34:332-395

1.7. General coagulation management

Fibrinogen concentration of less than 1.5 to 2g 17" is
considered as hypofibrinogenaemia in acquired coagulo-
pathy and 1s associated with increased bleeding risk. 1C

We suggest an initial fibrinogen concentrate dose of 25 to

50mgkg™"'. 2C

juidelines

Cesar Aldecoa,
lietmar Fries,

tt,

balle,

{ai Zacharowski

Plasma transfusion alone is not sufficient to correct hypo-
fibrinogenaemia. C
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Transfusion Medicine, 2012, 22, 350-355 €% “ARIM

National audit of the use of fibrinogen concentrate to correct
hypofibrinogenaemia

N. D. Gollop,! J. Chilcott,? A. Benton,? R. Rayment,2 J.Jones* & P. W. Collins?

IThe School of Medicine, 2Department of Haematology, University Hospital of Wales and School of Medicine, Cardiff University Cardiff,
Department of Haematology, Singleton Hospital, Swansea University Swansea, and *Welsh Blood Service Cardiff UK

Table 2. Effect of fibrinogen infusion on fibrinogen levels
Fibrinogen (gL™") Fibrinogen (gL=") Absolute increment in Adjusted increment in fibrinogen
before infusion after infusion fibrinogen (gL™!) (gL~! increase per mgkg™! infused)
Bleeding patients (n = 46) 1.0 (0-7—1-3) 0-4—3-4 2 (1.4-2.4) 0.5-4.3 0.9 (0-5-1.3) —0-6 t0 2.6 0-02 (0-01-0-03) —0-01 to 0-1
Non-bleeding patients (n1=17) 0.9 (0-5-1.2) 0.3-1.7  1.7(1.3-2.5)0.9-3.7 0.8 (0-6-1.5) 0-1-3-2 00 (0-01—0-03) 0—0-08
i

Fibrinogen levels and observed increment are shown. Data are median, (IQR) and range.

pro zvyseni o 1 g/l
je nutna davka
60 mg/kg
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Maternal Severe Sepsis in the United States

Cases per 100,000 deliveries
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poruchou imunity, vice invazi
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e
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1998-2000 2001-2003 2004-2006 2007-2008
Year

Bauer et al. Anesthesia & Analgesia 2013; 117(4):944-950



Royal College of
Obstetricians &
Gynaecologists

Bacterial Sepsis following Pregnancy

Green—top Guideline No. 64b
April 2012

@ NICE occredited

Ceska gynekologicka a porodnicka spoleénost CLS JEP
Ceski spoletnost mtenzivni mediciny CLS JEP
Ceska spole¢nost anesteziologie, resuscitace a intenzivni mediciny CLS JEP
Ceska spoleénost nemocméni epidemiologie a hygieny CLS JEP 7
Spoletnost pro epidemiologii a mikrobiologii CLS JEP 7
Ceska spoletnost infekéniho lékatstvi CLS JEP 7
Ceska neonatologicka spoleénost CLS JEP 7

MEZIOBOROVY DOPORUCENY POSTUP

DIAGNOSTIKA A LECBA SEPSE
V SOUVISLOSTI S TEHOTENSTVIM

Adamkova Vaclava
Balik Martin
Blaha Jan
Cerny Vladimir
Kolar Milan
Melichar Jan
Paiizek Antonin
Plavka Richard
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The MEOWS observation chart.

Singh S et al. Anaesthesia 2012; 67: 12-8
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A validation study of the CEMACH recommended modified early obstetric warning system (MEOWS)*

S. Singh," A. McGlennan,” A. England® and R. Simons®

1 Consultant Anaesthetist, Barnet Hospital, Herts, UK. 2 Consultant Anaesthetist, Royal Free Hospital, London, UK

The MEOWS was sensitive,speciﬁc,

with a positive predictive value 39% and a negative predictive value of 98%.

Singh S et al. Anaesthesia 2012; 67: 12-8
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International Journal of Obstetric Anesthesia (2013) 22, 124-128
0959-289X/$ - see front matter © 2013 Elsevier Ltd. All rights reserved.

http://dx.doi.org/10.1016/].ijjoa.2012.12.005
CrossMark

ORIGINAL ARTICLE ELSEVIER

www.obstetanesthesia.com

A comparison of the haemodynamic effects of lateral
and sitting positions during induction of spinal anaesthesia
for caesarean section

B.I. Obasuy1 S. Fyneface Ogan C.N. Mato

yuld result in
e caesarean
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Jzvery minute
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Table 3 Haemodynamic data, ephedrine use and intraoperative blood loss

Group L Group S P value

(n=50) (n =50)
Baseline SBP (mmHg) 122.4 + 8.6 124.2+99 0.3
Baseline MAP (mmHg) 93.0+7.8 91.8 +8.9 0.4
Baseline heart rate (beats/min) 914 +8.5 923+ 114 0.6
Incidence of hypotension 17 (34%) 28 (56%) 0.027 |
Time from IT injection to first hypotension (min) 11.8 +10.7 9.8 £8.2 0.5
Lowest SBP within 30 min of IT injection (mmHg) 99.2 +8.9 954 +123 0.08
Lowest MAP within 30 min of IT injection (mmHg) 729 +11.2 68.24+9.6 0.02
Lowest heart rate within 30 min from IT injection (beats/min) 83+ 11 79 +£10 0.05
Incidence of ephedrine use 3 (6%) 5 (10%) 0.4
Total dose of ephedrine (mg) 5+0 5+0 1
SBP <90 mmHg 7 (14%) 14 (28%) 0.08
Blood loss (mL) 631 =171 697 + 241 0.1

Data are mean &+ SD or as number (%). SBP: systolic blood pressure; MAP: mean arterial pressure; IT: intrathecal.

Table 5 Incidence of complications

Group L Group S P value Spinél aplikovan

(n = 50) (n = 50) v s wws
Nausea 2 (4%) 4 (8%) 0.4 vsedeé ma vyssi
Vomiting 0 (0%) 1(2%) 0.3 vyskyt hypotenze
Shivering 7 (14%) 11 (22%) 0.2 .
Dizziness/sleepiness 3 (6%) 5 (10%) 0.4 nez na boku
Respiratory distress 2 (4%) 7 (14%) 0.08

Data are number (%).
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0959-289X/$ - see front matter © 2016 Elsevier Ltd. All rights reserved.
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ORIGINAL ARTICLE ELSEVIER

www.obstetanesthesia.com

The impact of gestational age and fetal weight on the risk
of failure of spinal anesthesia for cesarean delivery

O.A. Adesope, L.M. Einhorn, A.J. Olufolabi, M. Cooter, A.S. Habib
Department of Anesthesiology, Duke University Medical Center, Durham, NC, USA

ABSTRACT

Background: There are limited data about spinal dosing for cesarean delivery in preterm parturients. We investigated the hypoth-
esis that preterm gestation is associated with an increased incidence of inadequate spinal anesthesia for cesarean delivery compared
with term gestation.

Methods: We searched our perioperative database for women who underwent cesarean delivery under spinal or combined spinal-
epidural anesthesia with hyperbaric bupivacaine >10.5 mg. The primary outcome was the incidence of inadequate surgical
anesthesia needing conversion to general anesthesia or repetition or supplementation of the block. We divided patients into four
categories: <28, 28 to <32, 32 to <37 and =37 weeks of gestation. The chi-square test was used to compare failure rates and a
multivariable regression analysis was performed to investigate potential confounders of the relationship between gestational
age and failure.

Results: A total of 5015 patients (3387 term and 1628 preterm) were included. There were 278 failures (5.5%). The incidence of
failure was higher in preterm versus term patients (6.4% vs. 5.1%, P=0.02). Failure rates were 10.8%, 7.7%, 5.3% and 5% for
<28, 28 to <32, 32 to <37 and =37 weeks of gestation, respectively. In the multivariable model, low birth weight (P<0.0001), ges-
tational age (P=0.03), ethnicity (P=0.02) and use of combined spinal-epidural anesthesia (P<0.0001) were significantly associated
with failure.

Conclusions: At standard spinal doses of hyperbaric bupivacaine used in our practice ( = 10.5 mg), there were higher odds of inad-
equate surgical anesthesia in preterm parturients. When adjusting for potential confounders, low birth weight was the main factor
associated with failure.

© 2016 Elsevier Ltd. All rights reserved.
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Table 2 Distribution of failure by gestational age, type of neuraxial block and birth weight

Management of Failure According to gestational age
<28 weeks 28 to <32 weeks 32 to <37 weeks =37 weeks
(n=30) (n=28) (n=50) (n=170)
Block repeated 6 (20.0%) 5 (17.9%) 3 (6.0%) 27 (15.9%)
Converted to GA 7 (23.3%) 6 (21.4%) 12 (24.0%) 16 (9.4%)
Spinal with IV adjuvants/N,O 8 (26.7%) 8 (28.6%) 11 (22.0%) 23 (13.5%)
CSE with epidural lidocaine and IV adjuvants/N,O 3 (10%) 1 (3.6%) 3 (6.0%) 9 (5.3%)
CSE with epidural lidocaine 6 (20.0%) 8 (28.6%) 21 (42.0%) 95 (55.9%)

jiné rozvinuti patere,
vliv progesteronu na
According to birth weight

nervove drahy

p p ° Low birth weight Normal birth weight
u malyCh tydnu... (n=87) (n=183)
Block repeated 12 (13.8%) 26 (14.2%)
Converted to GA 23 (26.4%) 17 (9.3%)
Spinal with TV adjuvants/N,O 22 (25.3%) 27 (14.8%)
CSE with epidural lidocaine and TV adjuvants/N,O 5 (5.8%) 11 (6.9%)
CSE with epidural lidocaine 25 (28.7%) ; Y

Data are number (%0).
GA: general anesthesia; IV: intravenous; N>O: nitrous oxide; CSE: combined spinal-epiduy . .. ’ .
jako rizikovy faktor je

vyznamnejsi mensi
hmotnost plodu
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The extension of epidural blockade for emergency caesarean
section: a survey of Scandinavian practice

K. Wildgaard,” F. Hetmann,” M. Ismaiel®*

A Department of Anaesthesiology, Nestved Hospital, Nestved, Denmark

®Department of Nursing, Oslo and Akershus University College of Applied Sciences, Oslo, Norway
“Department of Anaesthesiology, Malmdé Central Sykehus, Skdnes Universitetssjukukhus, Malmo, Sweden

ABSTRACT

Background: Little is known about drugs and safety precautions used during epidural top-ups for emergency caesarean section in
Scandinavia. We surveyed Scandinavian practice of epidural top-up regimens for emergency caesarean sections.

Methods: Anaesthetic departments in Denmark, Norway and Sweden were identified via National Boards of Health. An electronic
questionnaire was sent to Scandinavian specialist anaesthesiologists performing obstetric anaesthesia asking for information on
anaesthetic practice for emergency caesarean section.

Results: The response rate was 80% (n=145). One hundred and twenty (83%) specialists reported the existence of local guidelines
for epidural top-ups. Fourteen (9.7%) specialists gave a full-dose top-up in the delivery room, 34 (23.4%) initiated the top-up with a
test-dose, and 87 (60%) only administered local anaesthetics in the operating theatre. Twenty-five different drug combinations for
epidural top-ups were reported. Lidocaine was used by 67 (47.9%) and ropivacaine was used by 53 (37.9%). Seventy (50%)
specialists added opioid to the top-up, 15 (10.7%) added bicarbonate and 53 (37.9%) supplemented with adrenaline. Median
top-up volume ranged from 16 to 19 mL for lidocaine, ropivacaine and chloroprocaine. One-hundred-and-eighteen (81%) special-
ists recommended trainees use the same regimen. Forty (83%) of 48 specialists topping-up in the labour unit had ephedrine readily
available. During transport, pulse oximetry was used by nine (19%) and non-invasive blood pressure monitoring by eight (17%).
Conclusions: Epidural top-ups for emergency caesarean section in Scandinavia are used frequently but normally performed in the
operating theatre. Drugs used differ greatly between countries and departments although top-up volumes appear similar. During
transport, available equipment and drugs were limited. Best practice guidelines and national guidelines present little information
on epidural top-ups that could explain the variation found.

© 2015 Elsevier Ltd. All rights reserved.
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48 Epidural top-ups for caesarean section

Table 1 Location of epidural top-up in Denmark, Norway and Sweden

Denmark Norway Sweden Total Trainee recommendation
n=43 n=138

6 (14.0%) 10 (6.9%)

Full dose in labour ward 5(11.6%) 3 (5.1%) 14 (9.7%)

Test dosc 1n labour ward T (20.97%) T(10.370) T8 (30.570) 3T(2347) 76 (17.97)
Transfer to theatre before 22 (51.2%) 29 (67.4%) 36 (61.0%) 87 (60.0%) 95 (65.5%)
giving local anaesthetic
No top-up
Alternative not described 0 0 1 (1.7%) 1 (0.7%) 0
Spinal anaesthesia 2 (4.7%) 1 (2.3%) 0 3 (2.1%) 3 (2.1%)
Unclear 4 (9.3%) 1 (2.3%) 1 (1.7%) 6 (4.1%) 4 (2.8%)

Data are number (%). Dependent on clinical presentation.

Ropivacaine-

— HH

Type of local anaesthetic

o o I—
Lidocaine- |7 4' I—':I:I—I
|_

=
I

Chloroprocaine- o

T T T T T f ¥ T . T . T . T - T . T ' T
0 5 10 15 20 2% o 100 200 300 400 500 600 700

Volume of local anaesthetic [mi] Total top-up dose [mg]

Fig. 3 Drug volumes and doses of the three most frequently used local anaesthetics in Scandinavia when initiating epidural top-
up (n=126). Vertical bar: median; Box: interquartile range; Whiskers: range (excluding outliers); Circles represent outliers




Table 2 Drug combinations for epidural top-ups used in Denmark, Norway

and Sweden

Denmark

Drug combinations

Frequency

2% lidocaine + adrenaline

12 (29.3%)

77 Hldocalne T sulentanil T adrenanne

T L7.17)

IX. KONFERENCE AKUTNE.CZ

2% lidocaine + fentanyl + adrenaline + bicarbonate 6 (14.6%)
2% lidocaine + sufentanil + adrenaline + bicarbonate 5 (12.2%)
2% lidocaine 2 (4.9%)
2% lidocaine + fentanyl + bicarbonate 2 (4.9%)
0.75% ropivacaine 2 (4.9%)
2% lidocaine + adrenaline + bicarbonate 1 (2.4%)
2% lidocaine + 0.5% bupivacaine 1 (2.4%)
2% lidocaine + fentanyl + adrenaline 1 (2.4%)
2% lidocaine + sufentanil 1 (2.4%)
2% lidocaine + sufentanil + bicarbonate 1 (2.4%)
Spinal 2 (4.9%)
Norway
Drug combinations Frequency
3% chloroprocaine 9 (22.0%)
0.75% ropivacaine 8 (19.5%)
2% lidocaine 6 (14.6%)
2% lidocaine + fentanyl + adrenaline 5 (12.2%)
3% chloroprocaine + fentanvl 4 (9.8%)

| 2% lidocaine + adrenaline 3 (7.3%)
U.57 pupivacainc Z13.970)
2% lidocaine + fentanyl 2 (4.9%)
3% chloroprocaine + sufentanil 1 (2.4%)
0.75% ropivacaine + fentanyl 1 (2.4%)
Spinal/not reported 2 (4.9%)

MU BRNO 25. listopadu 2017

Sweden
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Drug combinations

Frequency

0.75% ropivacaine
0.75% ropivacaine + sufentanil

17 (29.3%)
12 (20.7%)

0.75% ropivacaine + fentanyl 9 (15.5%)
2% lidocaine + sufentanil + adrenaline 5 (8.6%)
| 2% lidocaine + adrenaline 4(6.9%) |
b nqocaine T sutentanil 213.27)
0.75% ropivacaine + sufentanil + morphine 2 (3.4%)
1% ropivacaine + fentanyl 2 (3.4%)
0.5% bupivacaine 1 (1.7%)
2% lidocaine + fentanyl + adrenaline 1 (1.7%)
1% lidocaine + adrenaline 1 (1.7%)
2% mepivacaine + adrenaline 1 (1.7%)
2% mepivacaine + fentanyl + adrenaline 1 (1.7%)
Not reported 1 (1.7%)

Data are number (%).
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Remifentanil as an alternative to epidural analgesia for vaginal delivery:
A meta-analysis of randomized trials
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dobra alternativa EDA, dokonce mire

spokojenosti rodicky je u RMF i vyssi (opiat

Pri hodnoceni pomoci VAS je stale ale
lepi EDA in means and 95% ClI

in means limit limit p-VaiC
Stocki,2014 Satisfaction -0.34 -098 029 0.29
Stourac,2014Satisfaction -0.49 -1.31 0.32 0.23
Douma,2011 Satisfaction -0.27 -1.15 061 0.55
Ismail 2012 Satisfaction 0.27 0.12 041 0.00
Freeman.201Satisfaction -0.34 -0.49 -0.18 0.00

-0.18 -0.59 023 0.39

-0.50 -0.25 0.00 025 0.50
I’ = 88%

Remifentanil Epidural

Fig. 3. Standardized mean differences in Maternal Satisfaction Scores for remifentanil PCA
vs epidural analgesia.
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Study name QOutcome Statistics for each study QOdds ratio and 95% CI

Odds LowerUpper
ratio limit limit p-Value
Stocki,2014 itching 0.19 0.04 0.87 0.03 —
Tveit, 2012 itching 0.14 0.01 2.98 0.21
Douma,2011itching 0.58 0.07 4.56 0.61
Ismail, 2012 itching 0.49 0.17 146 0.20 ——+
Freeman.201#8ching 0.65 0.33 1.25 0.20 -
&

!

Rabie, 2012 itching 5.74 0.25 130.37 0.27
0.54 0.32 0.89 0.02

0.01 0.1 1 10 100

Fig. 5. Odds ratio for incide

proti RMF je hlavné pruritus,
proti EDA castéjsSi hypoxie (pokles T

)

Study name Outcome  Statistics for each study Std diff in means and 95% CI

Std diff LowerUpper
in means limit limit p-Value

Stocki,2014 hypoxemia 1.35 048 2.21 0.00 —a
Tveit, 2012  hypoxemia 2.36 0.73 4.00 0.00
Volmanen,20(®poxemia 1.74 0.55 294 0.00 ———
Douma,2011 hypoxemia 0.66 -1.17 2.49 0.48
Freeman.2015ypoxemia 0.82 0.60 1.03 0.00 I
Rabie,2012 hypoxemia 0.86 -0.76 2.69 0.27

111 068 1.54 0.00 <p

400 -200 0.00 200 400

Remifentanil Epidural

Fig. 7. Odds ratio for incidence of hypoxemia for remifentanil PCA vs epidural analgesia.
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Ultrasound to identify the lumbar space in women with
impalpable bony landmarks presenting for elective caesarean
delivery under spinal anaesthesia: a randomised trial

M. Creaney, D. Mullane, C. Casby, T. Tan
Department of Perioperative Medicine, The Coombe Women and Infants University Hospital, Dublin, Ireland

ABSTRACT

Background: Ultrasound can facilitate neuraxial blockade in patients with poorly defined anatomical surface landmarks, but there
are no studies comparing an ultrasound-guided technique with landmark palpation for spinal anaesthesia. The objective of this
study was to compare pre-procedural lumbar ultrasonography with landmark palpation to locate the needle insertion point in
women with impalpable lumbar spinous processes presenting for caesarean delivery.

Methods: After institutional ethics committee approval, 20 women with impalpable lumbar spinous processes presenting for
elective caesarean delivery were recruited. Patients were randomised to palpation or ultrasound. The primary outcome of the study
was the number of needle passes to achieve lumbar puncture. Secondary outcomes were the overall procedural time and patient
satisfaction score.

Results: There was no difference in mean (£SD) body mass index of both groups (ultrasound 39.1 + 5.02 kg/m? vs. palpation
38.3 4 3.77 kg/m?). There were significantly fewer needle passes in the ultrasound group (median 3 [IQR 1.8-3.2]) compared to
the palpation group (median 5.5 [IQR 3.2-7.2] (P=0.03)). More time was required to locate the needle insertion point in the
ultrasound group (ultrasound 91.8 £ 30.8 s vs. palpation 32.6 4= 11.4 s, P <0.001). There was no difference in the total procedural
time between groups (ultrasound 191.8 +49.4 s vs. palpation 192 £ 110.9 s, P=0.99).

Conclusion: The use of ultrasonography to locate the needle insertion point reduced the number of needle passes in women with
impalpable lumbar spinous processes undergoing elective caesarean delivery under spinal anaesthesia. Its use did not prolong
overall procedural time.
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Table 1 Patient characteristics

(O KARIM

Palpation Ultrasound P Value
(n=10) (n=10)
Age (years) 3324+ 1.70 297 +2.12 0.20
Height (m) 1.64 +0.89 1.63 +0.7
Weight (kg) 105 + 17 104 + 8.6
Body mass index (kg/m?) 384+ 1.06 39.1+1.5 0.72
Total body fat (%) 342 +2.64 39.8 o
Data are mean 4 SD.
s UZ navigaci méné pokus
Table 2 Needle passes and procedural times
Palpation Ultrasound P Value
(n=10) (n=10)
Number of needle redirections 5.5[3.2-7.2] 3[1.8-3.2] 0.03
New space attempted 1 0
Total time (s) 192 +110.9 191.8 +-49.4 0.99
Time to mark insertion point (s) 326+ 11.4 91.8 £30.8 <0.001
Time to identification of CSF (s) 159.4 + 104 100 + 54.4 0.127

Data are median [IQR] or mean + SD.
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The use of ultrasound in planned cesarean delivery under spinal
anesthesia for patients having nonprominent anatomic landmarks
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Mursel Ekinci, MD #*!, Hac1 Ahmet Alici, MD *2, Ali Ahiskalioglu, MD *3, Ilker Ince, MD ** Mehmet Aksoy, MD?,
Erkan Cem Celik, MD ", Aysenur Dostbil, MD?, Mine Celik, MD 2, Pinar Karaca Baysal, MD ©,
Birzat Emre Golboyu, MD“’, Ayse Nur Yeksan, MD %#

@ Department of Anesthesiology and Reanimation, Ataturk University Medical Faculty, 25030 Yakutiye, Erzurum, Turkey
b Clinic of Anesthesiology and Reanimation, Palandoken State Hospital, 25080 Palandoken, Erzurum, Turkey

¢ Kars State Hospital, Clinic of Anesthesiology and Reanimation, 36100 Merkez, Kars, Turkey

4 Department of Anesthesiology and Reanimation, Kafkas University Medical Faculty, 36100 Merkez, Kars, Turkey

ARTICLE INFO ABSTRACT

Article history: Study objective: The aim of the study was to compare conventional landmark method with ultrasound-guided
Received 10 May 2016 spinal anesthesia in cesarean delivery cases where spinous processes and interspinous spaces were not promi-
Received in revised form 22 September 2016 nent on physical examination.

Accepted 27 October 2016 Design: Randomized controlled clinical trial.

B - Setting: Operating rooms of university hospital of Erzurum, Turkey.

Uz- ‘:S‘)Orufl' 4 Patients: Sixty-four 18- to 45-year-old American Society of Anesthesiologists I-1l patients scheduled for cesarean
Vertebral column delivery under spinal anesthesia having hardly palpated anatomic landmarks on vertebral column.

Landmark Interventions: Palpation difficulty of vertebral column landmarks was scored as 0, 1, 2, or 3 from easy to difficult

Spinal anesthesia for all patients in sitting position. The patients with score 2 or 3 were randomly allocated into 2 groups as group C
(conventional, n = 32) and group U (ultrasound, n = 32) in which ultrasound guidance was used.
Measurements: The number of skin punctures, the number of needle steering, the number of puncture tried ver-
tebral levels, and procedure time were all recorded.

Main results: The number of skin punctures was significantly lower in group U (P<.001). Successful subarachnoid
puncture on first attempt was also significantly higher in group U (P<.01). The duration of procedure in the pa-
tients with score 2 was determined to be significantly longer in the ultrasound-guided group (P <.001).
Conclusions: Ultrasound guidance is an effective and safe method to reduce the number of puncture attempts, im-
prove the success rate of subarachnoid access on the first attempt, and reduce the need to puncture multiple
levels, although it prolongs procedure time in patients with score 2 according to our scoring system designed
for this current studv.
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Fig. 1. Lumbar sagittal sonogram, spinous process (SP), and interspinous space (ISS).

Table 2
Comparison of the data related to the spinal block intervention
Ultrasound Conventional P
group group
(n = 32) (n = 32)
No. of punctures® 1.19 + 0.47 1.84 + 0.85 .000"
No. of needle steering® 2.66 4+ 1.38 3.50 + 2.05 .058
No. of puncture tried vertebral 1.09 4+ 0.30 1.28 + 046 .056
levels®
Procedure time (s)? 24234 + 63.17 204.59 4+ 113.21 .105

4 All data are stated as mean = SD.
* P> .05 according to the independent-sample t test.
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Ultrasound-guided spinal anaesthesia in obstetrics: is there an
advantage over the landmark technique in patients with cas

palpable spines?

T. Ansari, A. Yousef, A. El Gamassy, M. Fayez

platitoiu

) . . S . H Y ({4 A
Department of Anaesthesia, Corniche Hospital, Abu Dhabi, United Arab Emirates ,’lEandUChyCh pun kC| 4

Table 2 Outcome data for landmark and ultrasound groups

Landmark  Ultrasound P value
(n=175) (n=75)

Procedure time (s) 52.5+558 4141447 0.18

Number of skin punctures 1.31 K7 1.12+ 0.4 0.07

Number of passes 1.99 + 1.5 1.67 +1.2 0.20

Successful spinal anaesthesia 61 (81.3%) 69 (92%) 0.153
after one puncture

Successful spinal anaesthesia 47 (62%) 49 (65%) 0175
after one pass

Headache VRS (0-10) 0 04+03 0.32

Backache VRS (0-10) 027 0.9 0.11£0.5 0.23

Patient satisfaction VRS (0-10)  9.69 £0.7  9.75+0.6 0.65

1 Data are mean + SD or number (%). VRS: verbal rating scale.
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Influence of needle diameter on spinal anaesthesia puncture failures @CmssMark
for caesarean section: A prospective, randomised, experimental study

Fausto Fama’™"*, Cecile Linard ”!, Damien Bierlaire ®, Maria Gioffre’-Florio "

Jacques Fusciardi®, Marc Laffon*®

2 University Hospital of Tours, Department of Anaesthesiology and Intensive Care, Hopital Bretonneau, 2, boulevard Tonnellé, 37044 Tours cedex 9, France
b University Hospital of Messina, Department of Human Pathology, Via Consolare Valeria, 1, 98125 Messina, Italy

ARTICLE INFO ABSTRACT

Article history: Objectives: Spinal anaesthesia represents the technique of choice for elective caesarean section. The

Available online 6 October 2015 purpose of this study was to compare the puncture failure rates with 25, 26 or 27 gauge (G) pencil-point,
Whitacre type (with introducer) needles during spinal anaesthesia for caesarean section.

Keywords: Study design: Prospective, randomised, experimental study in healthy subjects.

Spinal anaesthesia Patients and methods: We recruited 330 adults, consecutively scheduled parturients, randomised into

Caesarean section three groups. The subarachnoid puncture procedure was standardised. The flexibility of the three needle

3 Laer(rjl]eeter types was assessed in vitro, and a force was applied using a dynamometer. The occurrence of postdural
Eailijia puncture headache was also evaluated.

Postdural puncture headache Results: The number of spinal puncture failures was significantly higher in the 27 G group, than in the

25 G (P=0.006) group and the 26 G (P < 0.001) group, but did not differ between the 25 G and 26 G
groups (P =0.606). Ten postdural puncture headaches were observed without significant differences
among the groups.
Conclusions: This prospective study showed that puncture failures occur less frequently with the use of
25 G or 26 G pencil-point needles as compared to 27 G needles, probably due to the higher flexibility of
the latter. This characteristic was demonstrated in vitro, in a reproducible model. This experiment
suggests that a 26 G pencil-point needle is the optimal gauge for performing spinal anaesthesia for
scheduled caesarean sections.
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Table 2

Spinal puncture failures and incidence of postdural puncture headache. The number
of puncture failures was statistically significant in the 27 G group (P=0.006 versus
the 25G group, P<0.001 versus the 26G group). No statistically significant
difference was found between the 25G and 26 G groups (P=0.606). Only 2 general
anaesthesia procedures were carried out after 25G attempt failures.

Group 25G 26G 27G
Number of patients: n 109 121 98
Failure: n (%) 2 (1.8) 1(0.9)° 12 (10.9)
Headache: n (%) 5(4.6) 3(2.5) 2 (2.0)
Blood patch: n 1 1 0

4 P<0.05, 27G vs. 25G and 26G.

27 G vice selhani,
26 G vice PDPH
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Figure 1. Biochemical structure of basic vasopressors.
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Heesen et al. | Prophylactic phenylephrine for spinal anaesthesia Anaesthesia 2014, 69, 143-165
PE infusions E infusions Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ngan Kee, 2009 * 2 45 13 45 6.9% 0.15 [0.04, 0.64]
Das, 2011® 14 31 18 29 28.2% 0.73 [0.45, 1.18) Bl |
Ngan Kee, 2008 * 1 24 8 25 3.8% 0.13 [0.02, 0.96]
Cooper, 2004 # 12 30 19 30 26.6% 0.63 [0.38, 1.06] —
Cooper, 2002 * 23 48 34 50 34.5% 0.70 [0.50, 1.00] L
Total (95% CI) 178 179 100.0% 0.58 [0.39, 0.88] L
Total events 52 92
The pe 2= N 2 o = = R = I $ t i
Heterogeneity: Tau® = 0.09; Chi* = 7.94, df = 4 (p = 0.09); I = 50% 0.01 01 1 10 100
Test for overall effect: Z = 2.60 (p = 0.009) Favours PE Favours E

Figure 4 Forest plot for the rate of hypotension during caesarean section before fetal delivery: prophylactic phenyl-
ephrine (PE) infusion vs ephedrine (E) infusion. M-H, Mantel-Haenszel; Random, random-effects model.

PE+E infusions E infusions Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Das, 2011 > 14 33 18 29 27.2% 0.68[0.42, 1.11] —
Mercier, 2001 * 7 19 15 20 16.8% 0.49 [0.26, 0.93) -
Cooper, 2002 * 28 49 34 50 56.0% 0.84 [0.62, 1.14] =
Total (95% Cl) 101 99 100.0% 0.73 [0.55, 0.96] L
Total events 49 67
Heterogeneity: Tau? = 0.01; Chi? = 2.38, df = 2 (p = 0.30); I* = 16% 050 - n’ - 3 1%0 ” 30
Test for overall effect: Z = 2.28 (p = 0.02) Favours PE+E inf. Favours E inf.

Figure 5 Forest plot for the rate of hypotension during caesarean section before fetal delivery: prophylactic ephe-
drine (E) infusion with or without phenylephrine (PE). inf, infusion; M-H, Mantel-Haenszel; Random, random-

effects model.
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ORIGINAL ARTICLE

High-Frequency Oscillation for Acute
Respiratory Distress Syndrome

Duncan Young, D.M., Sarah E. Lamb, D.Phil., Sanjoy Shah, M.D.,
lain MacKenzie, M.D., William Tunnicliffe, M.Sc., Ranjit Lall, Ph.D.,
Kathy Rowan, D.Phil., and Brian H. Cuthbertson, M.D.,

for the OSCAR Study Group* N Engl J Med 2013; 368:806-813

ABSTRACT

BACKGROUND
Patients with the acute respiratory distress syndrome (ARDS) require mechanical
ventilation to maintain arterial oxygenation, but this treatment may produce sec-
ondary lung injury. High-frequency oscillatory ventilation (HFOV) may reduce this
secondary damage.

Conventional
ventilation

0.75

METHODS

In a multicenter study, we randomly assigned adults requiring mechanical ventila-
tion for ARDS to undergo either HFOV with a Novalung R100 ventilator (Metran) or
usual ventilatory care. All the patients had a ratio of the partial pressure of arterial
oxygen (Pao,) to the fraction of inspired oxygen (Fio,) of 200 mm Hg (26.7 kPa) or
less and an expected duration of ventilation of at least 2 days. The primary outcome
was all-cause mortality 30 days after randomization.

0.50- HFOV

0.25+

Probability of Survival

RESULTS 0.00
There was no significant between-group difference in the primary ou f i : 1'0 lIS 2'0 2'5 3'0

occurred in 166 of 398 patients (41.7%) in the HFOV gro
(41.1%) in the conventional-ventilation group (P=
adjustment for study center, sex, score on the
Evaluation (APACHE) II, and the initial Pa
in the conventional-ventilation group wa:
1.40; P=0.87 by logistic regression).

Days

Doporucujeme tuto R
metodu nepouzivat! 0 23 Ml 2
The use of HFOV had no significant ef]

g mechanical ventilarini for ARDS. TFinted by the Natin gier Survival Estimates during the First 30 Study Days.
Research Health Technology Assessment Programme; OSCAR Current CoI
I Trials number, ISRCTN10416500.) !




METHODS

Study Design

We conducted a randomized, contro
ventilation. Patients were recruited fn

hospitals

4 university-affiliated hosp

(O KARIM

Pouze 3 nemochnice méli zkusenost s HFOV,
6 castecnou a 20 zadnou zkusenos

OV, as compared with conventional mechanical
general intensive care units (ICUs) in 12 university

“and 13 district general hospitals in England. \Wales. and

Scotland

Three hospitals had previous experience with HFOV with the use of SensorMedics 3100B

ventilators (CareFusion), and the remainder had limited experience (In 6 hospitals) or No experience
(in 20 hospitals) with HFOV. Details regarding HFQV training are provided in the Supplementary
Appendix, available with the full text of this article at NEJM.org. The full protocol is also available at
NEJM.org.

Study Treatments

Patients in the HFOV group were treated with the use of a Novalung R100 ventilator

Metran)’

-
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ORIGINAL ARTICLE

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

Anders Perner, M.D., Ph.D., Nicolai Haase, M.D.,
Anne B. Guttormsen, M.D., Ph.D., Jyrki Tenhunen, M.D., Ph.D.,
Gudmundur Klemenzson, M.D., Anders Aneman, M.D., Ph.D.,

Kristian R. Madsen, M.D., Morten H. Mgller, M.D., Ph.D., Jeanie M. Elkjeer, M.D.,
Lone M. Poulsen, M.D., Asger Bendtsen, M.D., M.P.H., Robert Winding, M.D.,
Morten Steensen, M.D., Pawel Berezowicz, M.D., Ph.D., Peter Sge-Jensen, M.D.,
Morten Bestle, M.D., Ph.D., Kristian Strand, M.D., Ph.D., Jargen Wiis, M.D.,
Jonathan O. White, M.D., Klaus J. Thornberg, M.D., Lars Quist, M.D.,
Jonas Nielsen, M.D., Ph.D., Lasse H. Andersen, M.D., Lars B. Holst, M.D.,
Katrin Thormar, M.D., Anne-Lene Kjaeldgaard, M.D., Maria L. Fabritius, M.D.,
Frederik Mondrup, M.D., Frank C. Pott, M.D., D.M.Sci., Thea P. Mgller, M.D.,
Per Winkel, M.D., D.M.Sci., and Jgrn Wetterslev, M.D., Ph.D.,
for the 6S Trial Group and the Scandinavian Critical Care Trials Group*

N ENGL ) MED 367;2 NEJM.ORG JULY 12, 2012
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ORIGINAL ARTICLE

N ENGLJ MED 367;2 NEJM.ORG JULY 12, 2012

Hydroxyethyl Starch 130/0.42 versus
Ringer’s Acetate in Severe Sepsis

castejsi dialyza
HES 130/0.42 Ringer's Acetate  Relative Risk

Outcome (N=398) (N=400) (95% Cl) P Value
Primary outcome

Dead or dependent on dialysis at day 90 — no. (%) 202 (51) 173 (43) 1.17 (1.01-1.36)  0.03
Dead at day 90— no. (%) 201 (51) 172 (43) 1.17 (1.01-1.36)  0.03

vyssi 90" denni mortalita
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Sepsis in European intensive care units: Results of the SOAP
study*

Jean-Louis Vincent, MD, PhD, FCCM; Yasser Sakr, MB, BCh, MSc; Charles L. Sprung, MD;

V. Marco Ranieri, MD; Konrad Reinhart, MD, PhD; Herwig Gerlach, MD, PhD; Rui Moreno, MD, PhD;
Jean Carlet, MD, PhD; Jean-Roger Le Gall, MD; Didier Payen, MD; on behalf of the Sepsis Occurrence in
Acutely Ill Patients Investigators

Mortality, %
40+
Y =0.51 x-0.11 ¥ Portugal
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Figure 2. Relationship between intensive care unit mortality rates for all patients and frequency of
sepsis in the various European countries.
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Long-term outcomes in patients with severe

sepsis randomised to resuscitation
with hydroxyethyl starch 130/0.42 or Ringer’s
acetate

Ringer's acetate
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Time to Treatment and Mortality
during Mandated Emergency Care for Sepsis

Christopher W. Seymour, M.D., Foster Gesten, M.D., Hallie C. Prescott, M.D.,
Marcus E. Friedrich, M.D., Theodore J. Iwashyna, M.D., Ph.D.,
Gary S. Phillips, M.A.S., Stanley Lemeshow, Ph.D., Tiffany Osborn, M.D., M.P.H.,
Kathleen M. Terry, Ph.D., and Mitchell M. Levy, M.D.

N Engl J Med 2017;376:2235-44
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Figure 3. Crude In-Hospital Mortality and Predicted Risks
of In-Hospital Death.

Shown are the crude in-hospital mortality and predicted
risks of in-hospital death, with adjustment for covariates
across a range of time after protocol initiation, for the
completion of the 3-hour bundle of sepsis care (Panel A),
the administration of broad-spectrum antibiotics (Panel B),
and the completion of the initial bolus of intravenous
fluids (Panel C) in a typical patient. I bars represent 95%
confidence intervals.
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