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Hypotenze po aplikaci spinalni (subarachnoidélni) anestezie se vyskytuje u vétsiny rodicek podstupujicich cisafsky rez.
Text popisuje mechanismus vzniku hypotenze, shrnuje sou¢asnou evidenci lé¢by této komplikace a pfinasi konsenzualni
stanovisko mezioborového panelu k jejimu feseni. Text ziskal zastitu Ceské spole¢nosti anesteziologie, resuscitace a inten-
zivni mediciny, Ceské gynekologické a porodnické spole¢nosti a Ceské neonatologické spole¢nosti.
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Uvod
Spinalni anestezie (subarachnoidélni; SAB) je pro vétsinu piipadl cisai-
ského fezu, elektivniho i akutniho, metodou volby. Nej¢astéjsi komplikac,
kterd tento typ anestezie provézi, je hypotenze vyskytujici se az u 80 %
pacientek. Hypotenze se mize vyskytnout i po epiduralni blok4ddé, ale jejf
Cetnost, rychlost rozvoje i jejf zavaznost byva vyrazné nizsf nez v pfipadé
SAB.Hypotenze je vétsinou doprovadzena vyraznym diskomfortem matky
(nauzea, zvraceni, dusnost, anxieta) a mlze byt rizikem i pro adaptaci
plodu (acidéza plodu, az neurobehaviordini zmény) [1-3].

Zavaznost dopadl hypotenze pii SAB na plod koreluje se zdvaznosti
a délkou trvani hypotenze, pficemz data ale ukazuji, Ze doba trvanf{
hypotenze je vyznamnéjsim faktorem nez jeji zavaznost (ve studiich
se jako kritickd hranice ukazuje 4 min trvani hypotenze) [3]. Proto z4-
kladnim principem soucasného managementu je zaméfeni se spise
na prevenci hypotenze nez na reaktivni lécbu v okamZiku, kdy se jiz
objevi. Pfi sprédvném postupu by tak mély byt dUsledky hypotenze pfi
SAB pro plod/novorozence klinicky nevyznamné. Vedle kontroly perfuze

placenty je tak ddlezitym cilem tcinné kontroly systémového arteridlni-
ho tlaku (SBP) pfed porodem novorozence i snizenf nauzey a zvracenf
matky, o nichz se predpokladé, ze vznikaji v disledku snizené perfuze
mozkového kmene a ischemie v centru zvraceni [4, 5].

Definice hypotenze

Nejbéznéjsi ve studiich pouzivand definice hypotenze je pokles systolic-
kého tlaku < 80 % vychozi hodnoty nebo systolicky tlak < 100 mmHg.
Praxe ukazuje, Ze vetsina zkusenych porodnickych anesteziolog vnima
jako hranici hypotenze u rodicky SBP < 100 nebo < 90 mmHg [6].

V klinické praxi mize byt vychozi hodnota SBP naméfend na operac-
nim séle stresové zvysena, pfiblizné o 15 mmHg nad hodnotu namére-
nou rano v den cisarského fezu a 0 20 mmHg nad hodnotu naméfenou
pfi posledni navstévé tehotenské ambulance. Doporucujeme proto
zvolit jako vychozi hodnotu SBP hodnotu zméfenou na opera¢nim sale
bezprostredné pred SAB, protoze to spise povede k udrZzeni dostatec-
ného perfuzniho krevniho tlaku po aplikaci SAB [3, 71.
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Patofyziologie hypotenze

Hlavni pricinou hypotenze po aplikaci SAB s potencidlnim ohroze-
nim plodu hypoperfuzi placenty je okamzita a rozsahla arteriolarni
vazodilatace Uc¢inkem pregangliové sympatické blokddy vedouci ke
snizeni systémové cévni rezistence (SVR), potencovand zvysenou citli-
vosti nervovych vldken na lokalnf anestetika béhem téhotenstvi [2, 8].
Komplikujicim faktorem je, ze mira této sympatolytické reakce, ¢asto
nékolik dermatom nad Urovni senzorické blokédy, byvé individudlné
nepfedvidatelnd. Arterioldrni vazodilataci doprovazi i mirny stupen
venodilatace, ale vzhledem k tomu, Ze se objem krve v téhotenstvi
zvétsuje priblizné 0 40-50 %, a za predpoklady, Ze je téhotnd pacientka
ulozena tak, aby se minimalizovaly Ucinky aortokavalni komprese,
nedochazf k podstatné zmeéné Zilniho navratu. To vysvétluje, proc
je pro snizeni vyskytu a rozsahu hypotenze pfi SAB tekutinovd Iécba
v této situaci jen malo efektivni. A soucasné to urcuje, ze zakladem
prevence a lécby hypotenze, které zajisti obnovenf SVR na hodnoty
pred podanim SAB, musi byt predevsim vazopresory s dostate¢nym
alfal-agonistickym ucinkem.

Predikce vzniku hypotenze
Hypotenze po aplikaci SAB se vyskytuje az u 80 % rodicek [2, 6],
pficemz zavazna hypotenze (SBP < 75 % vychozi hodnoty) se vyskytuje
az u 38 % [7]. Nejvyznamneéjsim a dostatec¢nym prediktorem rozvoje
hypotenze je pfedevsim SAB sama o sobé. Jako dalsi pfedoperacnf
prediktory vzniku hypotenze po aplikaci SAB u cisafského fezu je
vzdy tfeba zvazovat pfedevsim zndmky vegetativni nestability a dalsi
rizikové faktory [2, 91:

Vychozi hodnota SBP < 120 mmHg nebo vyssi systolicko-diastolicky

rozdil

Viyssi variabilita srde¢ni frekvence pred aplikaci blokady

Viysokd pfedoperacni tzkost

Viyska senzorické blokddy nad 76

Veék rodicky nad 35 let

Hmotnost ditéte vétsi nez 4 kg

Viyska rodicky < 155 cm

NezkuSenost anesteziologa

Elektivni cisafsky fez (vs. akutni, kde se uplatfiuje vliv porodu a vys-

siho tonu sympatiku)

Prevence a lé¢ba hypotenze

Ve vztahu k feSeni hypotenze po SAB na porodnich salech doslo ke
zmeéné paradigmatu od Ié¢by k prevenci. Tento proaktivni, pfesnéji
profylakticky, management je v soucasnosti obecné upfednostro-
van pred cisté reaktivnim managementem na jiz vzniklou hypotenzi.
Profylaktické zasahy Ize obecné rozdélit na ty, které zvysuji srdec¢nf

Tab. 1. Adaptovdno z Kinsella et al. [3]

preload (tekutinova terapie, prevence aortokavélni komprese a kom-
presivni band&z nohou), a ty, které pUsobi proti snizeni afterloadu
a vazodilataci (podavéni vazopresor() [3].

Pokud sefadime ucinnost jednotlivych metod podle poméru jejich
efektivity na prevenci hypotenze, tak poradf je nasledujici: metaraminol
> noradrenalin > fenylefrin > kompresivni banddz nohou > efedrin > koloid
podany pred SAB > koloid podany po aplikaci SAB > krystaloid podany po
aplikaci SAB > krystaloid podany pred aplikaci SAB [1, 10].

Vazopresory jsou zdkladem ucinné primarni prevence hypoten-
ze. Vzhledem k patofyziologii hypotenze u SAB — primédrné dochéazi
k dilataci arteriol - je zde klicovy predevsim alfal-agonisticky Ucinek
vazopresor(. V nasich podminkach je historicky vazopresorem ¢islo
jedna v porodnictvi efedrin. Efedrin je ale dominantné beta-adrenergni
agonista s pouze slabym alfa-mimetickym Gcinkem. Zkusenosti i pu-
blikovana data tak ukazuji, ze z celosvétové standardné pouzivanych
vazopresor(l — efedrin, fenylefrin, metaraminol, (noradrenalin) — ma
prave efedrin nejhorsi farmakologické i klinické vysledky — nejpomalejsi
a nejslabsi nastup ucinku, potenciace tachykardie, a navic prochazf pla-
centou s pfimymi sympatomimetickymi Gc¢inky na plod s negativnim
vlivem na acidézu plodu [11].

Vazopresory zprostfedkovavajf své kardiovaskuldrni Ucinky prede-
véim plsobenim na adrenergni receptory alfa -, beta - a beta -, pficemz
stimulace kazdého receptoru vede k odlisnym fyziologickym ucinkdm
a reflexnim kardiovaskuldrnim reakcim.

Fenylefrin je Cisty pfimy al-agonista. Celosvétove je povazovan
za standard 1é¢by i prevence hypotenze v porodnictvi. Na rozdil od
smisenych agonistl ale mize vyvolat (a vyvolava) baroreceptory
zprostifedkovanou bradykardii s ndslednym sniZzenim srde¢niho vydeje
matky [12]. Jedna se o fyziologickou reakci, proto aktivace barore-
ceptorll i bradykardie je pouze pfechodné, ale mlze byt vyznamna.
U vegetativné nestabilnich rodicek tak mdze byt vhodné soucasné
podani atropinu.

Efedrin ma spise nepfimy Ucinek na adrenergnich receptorech, ale
také ma slaby pfimy al Ucinek, coz vysvétluje pomérné pomaly nastup
a dlouhé trvani Ucinku. Efedrin obvykle zvysuje i srde¢ni frekvenci
a kontraktilitu stimulaci srde¢nich betal-adrenergnich receptor(i [3]. Je
proto vhodny predevsim u rodicek s pomalejsi srdecni frekvenci nebo
tam, kde je s vyhodou jeho inotropni efekt.

Metaraminol je smiseny alfa- a beta-agonista, ale v klinicky po-
uzivanych davkach prevazuji alfa-Ucinky. Oproti fenylefrinu maze mit
vyhodnéjsi profil pro zachovani srde¢niho vydeje tim, ze podporuje
srdecni pozitivni inotropii a udrzuje srdecnf frekvenci. Pfi bolusovém
podani mUze byt spojen s vyskytem reaktivni hypertenze (pfilis prud-
kého vzestupu TK), je proto nutna opatrnejsi titrace nez u fenylefrinu
[13]. Metaraminol nenfi v tuto chvili u nas zatim dostupny.

Pocatecni
Receptor Mechanismus tG¢inku | Nastup u¢inku | Trvani uc¢inku | Srdecnifrekvence |Bolus kontinudlni davka
Efedrin 31,2, slaby a | nepiimy, slaby primy pomaly (2-5 min) | prodlouzené zvysend vyznamné | 5-10mg | x
Fenylefrin al ptimy rychly (1 min) stfedni snizend 50-100 pg | 0,25-0,5 pg/kg/min
Metaraminol | al, slaby {31 ptimy i nepfimy okamzity prodlouzené zvysena 0,5-1mg | 0,6-2 pg/kg/min
Noradrenalin | al, 31 ptimy okamzity kratké zvysena 5ug 0,02-0,1 pg/kg/min
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Noradrenalin je primarni katecholamin uvolfovany postgan-
gliovymi adrenergnimi nervy. Je to silny alfal-adrenergni agonista
s pomérné dobrou beta-agonistickou aktivitou. ZpUsobuje vyraznou
vazokonstrikci s nékterymi pfimymi inotropnimi Ucinky. Podavanf ve-
de k vyssi srdecni frekvenci nez u srovnatelnych déavek fenylefrinu [3].
CAVE: bezpecné zkusenosti s jeho preventivnim poddvdnim na porodnim
sdle jsou spojeny predevsim s jeho kontinudini aplikaci, nikoli bolusovou!
Soucasné existuji obavy z nekrozy tkdné po extravazaci noradrenalinu pfi
perifernim kontinudInim poddvdni a fada pracovist povoluje jeho infuzni
aplikaci pouze pres centrdini Zilni katetr. Navic jeho velmi silny, ale velmi
krdtky Ucinek vede pri bolusovém poddni k rychlym vykyvim a kolisdni TK
a tim k diskomfortu rodicky. V porodnictvi je proto noradrenalin stéle
vyhrazen pfedeviim pro emergentni stavy hypotenze nedostatecné
reagujici na ostatnf vazopresory [6].

Dopliikova profylakticka opatireni

Prevence aortokavalni komprese délohou — pouzitim naklonéni stolu
nebo klinu s cilem doséhnout alespon 15° sklonu panve, nejlépe s na-
klonénim vlevo. Recentni data sice ukazuji, Ze preventivni efekt néklonu
panve, respektive operac¢niho stolu, se zejména u zen s nadvahou
nebo obezitou pfecenuje, ale pfesto by se nemél opomijet [14-16].
Nepotvrzujf se ani pfedchozi doporuceni pro nizsi vyskyt hypotenze pfi
aplikaci SAB v leze versus v sedé, idedIni poloha pro aplikaci by tak méla
byt volena predevsim na zakladé preferenci a individualnich okolnostf
rodi¢ky a anesteziologa [17].

Intravendzni aplikace tekutin — data jasné ukazuji, ze profylaktické
podavéni krystaloidd pred SAB (tekutinovy preload) je ve srovnani co-
-loadem pro sniZzovani hypotenze malo ucinny [18]. Nejucinnéjsi teku-
tinovou prevenci by byl preload koloidnimi roztoky, existuje viak fada
ddvodu, pro¢ tyto rutiné nepodévat automaticky vsem [1]. Souc¢asnym
standardem tak je aplikovat rychlou infuzi 1000 ml krystaloidd bezpro-
stfedné po subarachnoidaini aplikaci a béhem néastupu SAB, v pfipadé
potfeby s pouzitim pretlakového vaku [19].

Stanovisko mezioborové pracovni skupiny

k Feseni hypotenze po spinalni anestezii na
porodnim sale

Proces vzniku stanoviska

Z ddvodu zavedené bézné praxe, neodpovidajici souc¢asnym dopo-
ru¢enim a evidenci, povazovali autofi textu za vhodné formulovat
nazor k sprdvnému feseni hypotenze po SAB u rodicek na porodnim
séle. Na vétsing porodnickych pracovist v CR nenf k feseni hypotenze
na porodnim séle dostupna odpovidajici alternativa k dominantné
pouzivanému efedrinu. V soucasnosti tak existuje relativné nizka kli-
nicka zkusenost s jinymi vazopresory a alternativnimi postupy, coz
neumoznilo nominovat dostatecny pocet Iékaft s expertnimi zkuse-
nostmi pro formulovani stanoviska napfiklad metodou Delphi. Proto byl
zvolen format reflektujici soucasny limitovany stav expertnich dtkazd.
Mezioborové pracovni skupina byla sestavena z pfedstavitelll Sekce
porodnické anestezie a analgezie a oslovenim relevantnich sekci odbor-
nych spolecnosti a dalsich oborové respektovanych osobnost, a tvorili
ji v3ichni autofi ¢lanku. Text, véetné stanoviska, byl predloZzen Ceské
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spole¢nosti anesteziologie, resuscitace a intenzivni mediciny, Sekci
perinatologie a fetomaterndlni mediciny a Sekci analgezie a intenzivni
mediciny v porodnictvi Ceské gynekologické a porodnické spolecnosti
a Ceské neonatologické spole¢nosti se zadosti o udéleni formalni zastity
textu. Udélend zastita oslovenych odbornych spole¢nosti tak umoznuje
povazovat v ¢lanku formulované stanovisko k pouziti fesenf hypotenze

po SAB na porodnich salech za jimi podporené.

STANOVISKO
Preventivni opatreni

1) Doporucujeme aktivni prevenci hypotenze po SAB u cisarského
fezu, nikoli pouze reaktivni lé¢bu. Cilem je zabranit poklesu systo-
lického tlaku pod 80 % vychozi hodnoty.

2) Doporucujeme profylaktické podanivazopresoru, v soucasnosti je
lékem prvni volby fenylefrin.

3) Doporucujeme kontinudlni infuzi fenylefrinu (inicidlné 0,25-0,5
1g/kg/min) zahdjenou soucasné s aplikaci SAB. Pokud kontinudIni
aplikace nenf dostupna, doporucujeme titrované bolusy fenylefrinu
(napt. 50 pg kazdych 20-305).

4) Zvazte pouziti efedrinu (bolusy 5 mg) u rodicek s bradykardii nebo
tam, kde je zadouci jeho inotropni efekt. Alternativné Ize kombino-
vat fenylefrin s atropinem.

5) Pti selhdnf fenylefrinu i efedrinu Ize zvazit bolus noradrenalinu
(10 pg), nasledovany co nejdfive kontinudlnf aplikaci.

Tekutinova terapie a polohovani

6) Doporucujeme podani 1000 ml balancovanych krystaloidd jako
tekutinovy co-loading. U vyssiho rizika rozvoje nebo zavaznéjsiho
prabéhu hypotenze zvazte podani syntetického koloidu (Zelatina,
500 ml).

7) Doporucujeme se vyhnout nadmerné volumoterapii u pacientek
se zndmkami preeklampsie a kardidlni dysfunkce.

8) Zvazte pouziti pretlakové manzety a zavedeni druhého Zilniho
vstupu.

9) Doporucujeme prevenci aortokavalni komprese levostrannym
naklonem stolu ¢i klinu (~15°). U rodicek s nizkym inicidlnim TK je
vhodna aplikace SAB v poloze vleZe na levém boku.

10) Zvazte kompresivni bandaz dolnich koncetin jako doplnhkového
opatfen.

11) Doporucujeme elevaci dolnich koncetin jako rychly a dostupny
manévr ke zlepseni srde¢niho preloadu.

Dalsi opatreni

12) Po normalizaci TK je vhodné vyckat cca 5 minut pred vybavenim
plodu, umozni-li to situace, pro fyziologickou intrauterinni resusci-
taci. O kazdé epizodé hypotenze je nutné informovat neonatologa
a uvést ji v dokumentaci novorozence.

13) Pokud lé¢ba hypotenze nevede k dostate¢né normalizaci TK
(v fadu nizdich jednotek minut), je nutno zvaZit urgentni vybavenf
plodu.

14) Po porodu Ize vétsinou fenylefrin vysadit, ale je nutné pocitat
s hypotenznim Ucinkem oxytocinu a karbetocinu.
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15) U rodi¢ek s preeklampsii se hypotenze rozviji méné vyrazné,
prevence proto vyzaduje individudIni pfistup a nizsi davky vazo-
presord.

16) Pretrvavajici hypotenze po vybaveni plodu mdze signalizovat
skrytou krvécivou ztrdtu, dehydrataci nebo kardidlni komplikaci

a vyzaduje komplexnf diferencidlni diagnostiku.
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Introduction

Spinal anaesthesia (subarachnoid anaesthesia; SAB) is the method
of choice for most cases of caesarean section, both elective and
acute. The most common complication associated with this type
of anaesthesia is hypotension, occurring in up to 80% of patients.
Hypotension can also occur after epidural blockade, but its frequency,
rate of development and severity are much lower than in the case
of SAB. Hypotension is usually accompanied by significant maternal
discomfort (nausea, vomiting, dyspnoea, anxiety) and can also be
a risk for foetal adaptation (foetal acidosis, or even neurobehavioural
changes) [1-3].

The severity of the effects of hypotension in SAB on the foetus
correlates with the severity and duration of hypotension. However,
data show that the duration of hypotension is a more significant
factor than its severity (four minutes of hypotension have been
shown as the critical threshold in studies) [3]. Therefore, a fundamen-
tal principle of the current management is to focus on preventing
hypotension rather than on reactive treatment once it has occurred.
Hence, with proper management, the consequences of hypotension
in SAB for the foetus/newborn should be clinically insignificant. Thus,
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in addition to controlling placental perfusion, an essential goal of
effective control of systemic arterial pressure (SBP) before delivery of
the newborn is to reduce maternal nausea and vomiting, which are
thought to result from reduced brainstem perfusion and ischaemia
in the vomiting centre [4, 51.

Definition of hypotension

The most common definition of hypotension used in studies is a fall
in systolic blood pressure <80% of baseline or a systolic blood pres-
sure <100 mmHg. Practice shows that most experienced obstetric
anaesthesiologists perceive SBP <100 or <90 mmHg [6] as the limit of
hypotension in the parturient.

In clinical practice, the baseline SBP measured in the operating
theatre may be stress-elevated, approximately 15 mmHg above the
value measured on the morning of the caesarean section and 20
mmHg above the value measured at the last visit to the antenatal
clinic. Therefore, we recommend choosing the value measured in the
operating theatre immediately before SAB as the baseline SBP value,
as this is more likely to maintain adequate perfusion blood pressure
after SAB administration [3, 7].
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Pathophysiology of hypotension

The leading cause of hypotension after the administration of SAB, with
the potential risk of foetal placental hypoperfusion, is the immediate
and extensive arteriolar vasodilation by the effect of preganglionic
sympathetic blockade, leading to reduced systemic vascular resistance
(SVR), potentiated by the increased sensitivity of nerve fibres to local
anaesthetics during pregnancy [2, 8]. A complicating factor is that the
degree of this sympatholytic response, often several dermatomes above
the level of sensory blockade, tends to be individually unpredictable.
Arteriolar vasodilation is accompanied by a mild degree of venodilation,
but because blood volume increases approximately by 40-50% during
pregnancy, and provided the pregnant patient is positioned to minimise
the effects of aortocaval compression, there is no significant change
in venous return. This explains why fluid therapy is only marginally
effective in reducing the incidence and extent of hypotension in SAB
in this situation. Furthermore, at the same time, it determines that
vasopressors with sufficient alphal-agonist action must be the mainstay
for preventing and treating hypotension to ensure that SVR is restored
to pre-SAB values in the first place.

Predicting the onset of hypotension
Hypotension after SAB administration occurs in up to 80% of parturients
[2, 6], with severe hypotension (SBP <75% of baseline) occurring in up to
38% [7]. SAB itself is the most significant and sufficient predictor of the
development of hypotension. Signs of autonomic instability and other
risk factors should always be considered as additional preoperative
predictors of hypotension following SAB in caesarean section [2, 9]:

Baseline SBP <120 mmHg or a higher systolic-diastolic difference

Higher heart rate variability before administration of the block

High preoperative anxiety

Sensory block level above T6

Maternal age over 35 years old

Infant weight greater than 4 kg

Maternal height <155 cm

Inexperienced anaesthesiologist

Elective caesarean section (vs. acute, where the influence of labour

and higher sympathetic tone is applied)

Prevention and treatment of hypotension

There has been a paradigm shift from treatment to prevention in
relation to the management of hypotension after SAB in the deliv-
ery room. Proactive, or more precisely prophylactic, management is
generally preferred to purely reactive management of pre-existing
hypotension. Prophylactic interventions can be broadly divided in-
to those that increase cardiac preload (fluid therapy, prevention of

Tab. 1. Adapted from Kinsella et al. [3]

aortocaval compression, and compression leg bandaging) and those
that counteract afterload reduction and vasodilation (administration
of vasopressors) [3].

If we rank the efficacy of each method according to their effective-
ness in preventing hypotension, the order is as follows: metaraminol >
noradrenaline > phenylephrine > compression leg bandage > ephedrine
> colloid given before SAB > colloid given after SAB > crystalloid given after
SAB > crystalloid given before SAB[1, 10].

Vasopressors are the basis of effective primary prevention of hy-
potension. Given the pathophysiology of hypotension in SAB - pri-
marily arteriolar dilation — the alphal-agonist effect of vasopressors
is crucial. In our setting, ephedrine has historically been the number
one vasopressor in obstetrics. However, ephedrine is predominantly
a beta-adrenergic agonist with only a weak alpha-mimetic effect. Thus,
experience and published data show that of the standard vasopressors
used worldwide — ephedrine, phenylephrine, metaraminol, (noradren-
aline) — ephedrine has the worst pharmacological and clinical results:
the slowest and weakest onset of action, potentiation of tachycardia,
and, in addition, it crosses the placenta with direct sympathomimetic
effects on the foetus with adverse effects on foetal acidosis [11].

Vasopressors mediate their cardiovascular effects primarily by
acting on alpha, -, beta -, and beta,- adrenergic receptors. Stimulation
of each receptor leads to distinct physiological effects and reflex car-
diovascular responses.

Phenylephrine s a pure direct al-agonist. It is considered the stan-
dard for treating and preventing hypotension in obstetrics worldwide.
However, unlike mixed agonists, it can (and does) induce barorecep-
tor-mediated bradycardia with a consequent reduction in maternal car-
diac output [12]. This is a physiological response; therefore, baroreceptor
activation and bradycardia are only transient but can be significant.
Thus, concomitant administration of atropine may be appropriate in
vegetatively unstable parturients.

Ephedrine has a rather indirect effect on adrenergic receptors but
also a weak direct al effect, which explains the relatively slow onset and
long duration of action. It usually also increases heart rate and contrac-
tility by stimulating cardiac betal-adrenergic receptors [3]. Therefore, it
is particularly suitable in parturients with slower heart rates or where
its inotropic effect is preferable.

Metaraminolis a mixed alpha-and beta-agonist, but in clinically used
doses, alpha effects predominate. When compared with phenylephrine,
it may have a more favourable profile for preserving cardiac output by
promoting cardiac positive inotropy and maintaining heart rate. It may be
associated with the occurrence of reactive hypertension (too rapid a rise
in BP) when given as bolus, so more careful titration is required than with
phenylephrine [13]. Metaraminol is not currently available in our country.

Mechanism Onset Duration Initial continuous
Receptor of action of action of action Heart rate Bolus dose
Ephedrine B1,32, weaka | indirect, weak direct slow (2-5min) | prolonged | increased significantly | 5-10 mg X
Phenylephrine |al direct rapid (1 min) medium reduced 50-100 ug 0.25-0.5 pg/kg/min
Metaraminol al, weak B1 direct and indirect immediate prolonged | increased 05to1mg | 0.6-2 pg/kg/min
Noradrenaline | al, f1 direct immediate short increased 5ug 0.02-0.1 pg/kg/min
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Noradrenalineis the primary catecholamine released by postgan-
glionic adrenergic nerves. It is a potent alphal-adrenergic agonist with
relatively good beta-agonist activity. It causes marked vasoconstriction
with some direct inotropic effects. Administration results in a higher
heart rate than with comparable doses of phenylephrine [3]. Note:
safe experiences with its prophylactic administration in the delivery room
is mainly associated with its continuous administration, not bolus! At the
same time, there are concerns about tissue necrosis following extravasation
of norepinephrine with peripheral continuous administration, and many
departments only allow its infusion via a central venous catheter. In addition,
its powerful but very brief effect leads to rapid fluctuations in BP during
bolus administration and thus to discomfort for the parturient. In obstet-
rics, therefore, noradrenaline is still reserved primarily for emergent
hypotensive states inadequately responsive to other vasopressors [6].

Adjunctive prophylactic measures

Prevention of aortocaval compression through the uterus by using a tilt
table or wedge to achieve at least a 15 degree pelvic tilt, preferably
with a leftward tilt. Although recent data show that the preventive
effect of pelvic tilt or operating table tilt is overestimated, especially in
overweight or obese women, it should not be neglected [14-16]. Previous
recommendations for a lower incidence of hypotension when SAB is
administered in the supine versus sitting position are not confirmed; thus,
the ideal position for administration should be chosen primarily based
on the preferences and individual circumstances of the parturient and
the anaesthesiologist [17].

Intravenous fluid administration: data clearly show that prophylactic
administration of crystalloids prior to SAB (fluid preload) is ineffective
compared with co-loading for reducing hypotension [18]. The most
effective fluid prophylaxis would be preloading with colloid solutions,
however, there are several reasons for not automatically administer-
ing them routinely to everyone [1]. Thus, the current standard is to
administer a rapid infusion of 1000 ml of crystalloids immediately
after subarachnoid administration and during the onset of SAB, using
a pressurised bag if necessary [19].

Interdisciplinary Task Force Statement on
the management of hypotension after spinal
anaesthesia in the delivery room.

The process of developing the statement

Due to the established common practice, which does not align with
current recommendations and evidence, the authors of the text consid-
ered it appropriate to formulate an opinion on the correct management
of hypotension after SAB in parturients in the delivery room. In the
majority of maternity units in the Czech Repubilic, there is no adequate
alternative to the predominantly used ephedrine for the management
of hypotension in the delivery room. Thus, there is relatively little clinical
experience with other vasopressors and alternative procedures, which has
made it impossible to nominate a sufficient number of physicians with
expert experience to formulate an opinion using, for example, the Delphi
method. Therefore, a format reflecting the current limited state of expert
evidence was chosen. The interdisciplinary working group was formed
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from members of the Obstetric Anaesthesia and Analgesia Section of
CSARIM and, after inviting relevant sections of medical societies and other
professionally recognised experts, included all authors of the article. The
text, including the position paper, was submitted to the Czech Society of
Anaesthesiology, Resuscitation and Intensive Care Medicine, the Section
of Perinatology and Foetomaternal Medicine, and the Section of Obstetric
Analgesia and Intensive Care Medicine of the Czech Gynaecological and
Obstetric Society and the Czech Society of Neonatology, with a request
to grant formal endorsement of the text. The endorsement granted by
the addressed professional societies allows us to consider the opinion
formulated in the article on the use of hypotension management after
SAB in labour wards as supported by them.

OPINION
Preventive measures

1) We recommend active prevention of hypotension after spinal
anaesthesia during caesarean section, not just reactive treatment.
The goal is to prevent systolic pressure from falling below 80% of
the baseline value.

2) We recommend prophylactic administration of a vasopressor;
currently, phenylephrine is the drug of first choice.

3) We recommend continuous infusion of phenylephrine (initially
0.25-0.5 pg/kg/min) initiated along with SA administration. If con-
tinuous administration is not available, we recommend titrated
phenylephrine boluses (e.g., 50 ug every 20-30 s).

4) Consider the use of ephedrine (5 mg boluses) in parturients with
bradycardia or where its inotropic effect is desirable. Alternatively,
phenylephrine can be combined with atropine.

5) If both phenylephrine and ephedrine have failed, a bolus of nor-
epinephrine (10 pg) can be considered, followed by continuous
administration as soon as possible.

Fluid therapy and positioning
6) We recommend administering 1000 ml of balanced crystalloids as
fluid co-loading. In cases of higher risk of the development or more
severe course of hypotension, consider administration of synthetic
colloid (gelatine, 500 ml)
7) We recommend avoiding excessive volume therapy in patients
with signs of preeclampsia and cardiac dysfunction.
8) Consider using a pressure infusion cuff and placing a second venous
access.
9) We recommend tilting the table or wedge to the left (~15°) to pre-
vent aortocaval compression. For women in labour with low initial
BP, SA administration in the left lateral position is recommended.
10) Consider compression bandaging of the lower extremities as an
additional preventive procedure.
11) We recommend elevating the lower extremities as a quick and easy

manoeuvre to improve cardiac preload.

Further measures
12) After BP has normalised, it is advisable to wait approximately
5 minutes before delivering the foetus, if the situation allows, for
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physiological intrauterine resuscitation. Each episode of hypoten-
sion must be reported to the neonatologist and recorded in the
newborn’s documentation.

13) If treatment of hypotension does not lead to sufficient normalisation
of BP (within a few minutes), urgent delivery of the foetus should
be considered.

14) After delivery, phenylephrine can usually be discontinued, but the
hypotensive effect of oxytocin and carbetocin must be considered.

15) Hypotension develops less severely in women with preeclampsia;
therefore, prevention requires an individual approach and lower
doses of vasopressors.

16) Persistent hypotension after delivery may indicate occult blood loss,
dehydration, or cardiac complications and requires a comprehen-
sive differential diagnosis.
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