Prof. MUDr. Antonin Parizek, CSc.

Klinika gynekologie, porodnictvi a neonatologie

HYPOTENZE PO NEUROAXIALNI ANESTEZII
U CiISARSKEHO REZU

1. LEKARSKA
FAKULTA

Univerzita Karlova

VSEOBECNA FAKULTNI
NEMOCNICE V PRAZE

BRNO
20. zZARi 2024



Hypotenze po neuroaxialni anestezii u cisarského rezu

O vyhodach neuroaxialni anestezie u cisarského rezu neni rec.

Hypotenze/definice systolicky krevni tlak pod 100 mm Hg, nebo pokles o vice nez 20 %
oproti vychozi hodnoté matcina krevniho tlaku.

Incidence hypotenze po neuroaxialni blokadé, véetné rizika pro dité, jsou znamé.

Problematika se rozpada na:
1. prevenci

2. é6¢bu hypotenze

A to hlavni...

3. otazka, zda z hlediska plodu okamzité pokraéovat v operaénim porodu (vybavenim plodu),
nebo €ekat na normalizaci hemodymickych parametru.

Pokud cekat, jak dlouho????
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Hypotenze po neuroaxialni anestezii u cisarského rezu

Hemodynamické zmény zpUsobeny:
* mechanicky

» farmakologicky
- sympatikolyticka odezva (vazodilatace)
- chybi kompenzatorni mechanizmy (vazokontrikce)



prsy (1 —1,5kg)

pfirdstek tuku a proteind
4-45kg

elektrolyty, voda |
1-15kg

déloha (0.5 — 1 kg) \

plod a placenta (5 kg) [
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Autonomic nervous system

Sympathetic ) Parasympathetic
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¥ UmbV amino acid uptake
¥ UmbV glucose uptake
¥ UmbV blood flow

Fetal mass
Fetal oxygenation

Nasledky hypoperfuze placenty
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| kdyz se viceméné neuspésné vedou spory,
jestli ma nebo nema smysl lateralizace rodicky po spinalni anestezii pred vybavenim plodu...

Zaver
lateralizace je urcité doporucovana u rizikovych Zen (obezita, velky plod)

Left Lateral Table Tilt for Elective Cesarean Delivery under Spinal Anesthesia Has No Effect on
Neonatal Acid-Base Status: A Randomized Controlled Trial.

Lee AJ, Landau R, Mattingly JL, Meenan MM, Corradini B, Wang S, Goodman SR, Smiley
RM.Anesthesiology. 2017 Aug;127(2):241-249. doi:

10.1097/ALN.0000000000001737.PMID: 28598894 Clinical Trial

Left Lateral Table Tilt for Elective Cesarean Delivery under Spinal Anesthesia
Should Not Be Abandoned. Shayegan B, Khorasani A, Knezevic NN.Anesthesiology.
2018 Apr;128(4):860-861. doi:

10.1097/ALN.0000000000002095.PMID: 29533301

Left Uterine Tilt for Cesarean Delivery Significantly Improves Maternal Hemodynamics and
Should Not Be Considered Outdated Dogma. Riley ET, Dyer RA, Carvalho B.Anesthesiology.
2018 Apr;128(4):858-859. doi: 10.1097/ALN.0000000000002093.PMID: 29533299



https://pubmed.ncbi.nlm.nih.gov/28598894/
https://pubmed.ncbi.nlm.nih.gov/29533301/
https://pubmed.ncbi.nlm.nih.gov/29533299/




Kdy?
Cekat?
Hned?
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Intrauterinni situace plodu neni po kontrolou...

Cas na stabilizaci

Vétsina studii se shoduje, ze pokud se krevni tlak neupravi béhem 3-5 minut po farmakologickém zasahu,
je nutné zvazovat urychleny postup k provedeni cisarského rezu.
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2-4 min.
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Komorbidity

Nutné postupovat s vétsi opatrnosti.
U téchto pacientek miUze byt udrzeni hemodynamickeé stability obtiznéjsi.

Vék
Koureni
Obezita
Hypertenze



VEk :
a tehotenstvi

Co rikaji data?

l—j-ZIS Ustav zdravotnickych informaci a statistiky CR
Institute of Health Information and Statistics of the Czech Republic




Veék rodicek

: g 5 Iet - o tolik se zvysil vék prvorodicek, a to z 25 na 30 let.
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=== Pryorodicka === Vijcerodicka == celkem

@ Primérny vék rodicek stale stoupa, v roce 2022 to bylo 31 let.
@ Primérny vék prvorodicek v roce 2022 byl necelych 30 let, u vicerodicek pak 32 let.

(®, S vyssim vékem narlista riziko vyskytu komplikaci v téhotenstvi a pfi porodu. e

Institute of Health Information and Statistics of the Czech Republic
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Praha - BMI zen v I. trimestru (2018 -05/2023)

6 627
n =10 359 (64 %)
413
(4 %)
<18,5 18.5-24.9
Podvaha Normalni

2237
(21.6 %)

25-29.9
Nadvaha

32 %

253 98
(2.4 %) . 12
- (0.9 %) (0.1 %)

30-34.9 35-39.9 40 - 49.9 250

Obezita l.stupné Obezita Il.stupné Obezita lll.stupné Superobezita

Zdroj: Centrum prenatdlni diagnostiky Praha, MUDr. M. Bfestdk, Ph.D.
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Olomouc - BMI zen v I. trimestru (2018 -2022)

n=7327
3931
(53.7 %)
231
(3.2 %)
<18,5 18.5-24.9
Podvaha Normalni

1842
(25.1 %)

25-29.9
Nadvaha

43,1 %

337
(4.6 %) 142

. (1.9 %)
I

30-34.9 35-39.9 40 - 49.9

Obezita l.stupné  Obezita ll.stupné Obezita lll.stupné Superobezita

Zdroj: Centrum fetdIni mediciny FN Olomouc, prof. MUDr. M. Lubusky, Ph.D.






Velky plod

Predispozice

* multiparita

* genetika

* vék zeny > 35 let

e vysSka Zeny >170 cm
* hmotnost v tehotenstvi > 70 kg

hmotnostni pfirtistek v tehotenstvi > 20 kg
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Remadeling of distal
uterine artery branches

Trophoblast health and
secretion of growth factors

Cc

Fetoplacental
angiogenasis

Uncomplicated pregnancy

Severe, early-onset FGR
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Original Research

OBSTETRICS

Time from neuraxial anesthesia placement to delivery is

ajog.org

M) Check for updates

inversely proportional to umbilical arterial cord pH at

scheduled cesarean delivery

Rebecca R. Rimsza, MD; William M. Perez, MD; Shilpa Babbar, MD, MS; Megan O'Brien, DO; Laura K. Vricella, MD

BACKGROUMD: Meuraxial block-related hypotension and maternal
obesity contribute to uterine hypoperfusion and decreased umbilical
arterial pH at cesarean delivery. Between the time of anesthesia placement
and delivery, the fetus may be exposed to a hypoperfused utering envi-
ronment without surgeon awareness of fetal compromise.
OBJECTIVE: We sought to evaluate neonatal umbilical arterial pH
according to predelivery time intervals at scheduled term cesarean.
STUDY DESIGN: We performed a retrospective cohort study of cesarean
deliveries between September 2014 and February 2017. Singleton gestations
undergoing scheduled cecarean delivery under spinal anesthesia betwesn 37
and 41 weeks with a reassuring preaperative nonstress test were included.
Time intervals befween operative room entry, spinal anesthesia placement,
skin incision, uterine incision, and delivery were calculated. The primary
outcome was umbilical arterial pH. Demographic data, matemal blood pres-
sures, predelivery time intervals, and delivery outcomes were analyred ac-
cording to umbilical arterial pH intervals of <7.0, 7.01—7.10, 7.11-7.20,
7.21—-7.30, and =7 .30. Umbilical cord gas analytes and neonatal outcomes
were analyzed by spinal to defivery time. Stepwise linear regression was
performed to identify predictors of decreasing umbilical arterial pH. Receiver-
operator charactenstic curves were calculated for spinal to delivery time and
umbilical arterial pH <7.0 and 7.1.

RESULTS: Among 527 included parficipants, median umbilical arterial
pHwas 7 27 [interguartile range, 7.23—7 .29] and body mass index was 35
Ivcn;.fm2 [interquartile range, 30—41]. Both maternal body mass index and
hypotensive episodes increased with decreasing umbilical arterial pH (P

<001, P < .02). Al predelivery time intervals (operative room to delivery,
spinal toskin, spinal to delivery, and uterine incision to delivery) increased as
umbilical arterial pH interval decreased (F < .05 for all). In a stepwise linear
regression, matemal body mass index, noncephalic presentation, spinal
start to delivery interval, uterine incision to delivery interval, and maximum
reduction in blood pressure from baseline were predictive of decreasing
umbilical arterial pH after controfling for confounding variables (F [5,442] =
17.7, P = .0001), adjusted R of 0.157. When evaluated by spinal to
delivery time, both umbilical arterial and venous pH and partial pressure of
carbon diwdde decreased (P < 001 for all), but base deficit and neonatal
outcomes were similar (P = .7 for all). There were 2 cases of hypoxic-
ischemic encephalopathy (0.38%). A recefver-operating characteristic
curve demonstrated that a spinal start to delivery time greater than 27
minutes was associated with an umbilical arterial pH < 7.1 (area under the
curve, 0.74, 100% sensitivity, 21% specificity), and an interval greater than
30 minutes was associated with an umbilical arterial pH < 7.0 (area under
the curve, 0.80, 100% sensitivity, 33% specificity).

COMNCLUSION: Longer spinal-to-defivery and uterine incision—to-
delivery time intervals were associated with decreasing umbilical arterial
pH at scheduled term cesarean delivery. Efforts to minimize predelivery
time following spinal placement could reduce the frequency of unantici-
pated neonatal acidemia.

Key words: cesarean, hypotension, obesity, time interval, umbilical
arterial pH

APRIL 2019 American Journal of Obstetrics & Gynecology 389.el




Backround

Hypotenze spojena s neuroaxialnim blokem a obezitou matek mohou vést k nedostatecné
perfuzi délohy a naslednému snizeni hodnot pH v pupecnikové arterii béhem cisarského rezu.

V obdobi mezi podanim regionalni anestezie a samotnym porodem muze byt plod vystaven
hypoperfuzi, aniz by mél operatér povédomi o mozném ohrozeni plodu.

Time from neuraxial anesthesia placement to delivery is inversely proportional to umbilical arterial cord pH at scheduled
cesarean delivery.Rimsza RR, Perez WM, Babbar S, O'Brien M, Vricella LK.Am J Obstet Gynecol. 2019 Apr;220(4):389.e1-389.e9.
doi: 10.1016/j.ajog.2019.01.006. Epub 2019 Jan 8.PMID: 30633919



https://pubmed.ncbi.nlm.nih.gov/30633919/

Cil
Vyhodnoceni hodnoty pH v pupecnikové arterii novorozence v zavislosti na ¢asovych intervalech
pred porodem v neuroaxialni anestezii pri planovaném cisarském rezu v terminu.

Vysledky
Ze 711 pldnovanych cisarskych rez( splfiovalo kritéria 527 ptipadd.

Median hodnoty pH v pupecnikové arterii byl 7,27 (IQR 7,23-7,29) a median BMI matek byl 35 kg/m? (IQR 30—41).

Nizsi hodnoty pH byly spojeny s vyssimi hodnotami BMI.
Delsi casové intervaly pred porodem cisarskym rezem (od podani spinalni anestezie)
byly spojeny s nizSimi hodnotami pH v pupecnikové arterii.

Doba od zahajeni spinalni anestezie do porodu delSi nez 27 minut = spojena se snizenym arterialnim pH
v pupecniku.

Vyskytly se 2 pripady (HIE) hypoxicko-ischemické encefalopatie (0,38 %).

Time from neuraxial anesthesia placement to delivery is inversely proportional to umbilical arterial cord pH at scheduled
cesarean delivery.Rimsza RR, Perez WM, Babbar S, O'Brien M, Vricella LK.Am J Obstet Gynecol. 2019 Apr;220(4):389.e1-389.e9.
doi: 10.1016/j.ajog.2019.01.006. Epub 2019 Jan 8.PMID: 30633919



https://pubmed.ncbi.nlm.nih.gov/30633919/
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Rate of decline of fetal base excess after [R)_Gheak forupsates|
neuraxial anesthesia for scheduled cesarean
delivery

Alessandro Ghidini, MI); Kelly Vanasche, BSN; Anna Locatelli, MD

BACKGROUMND: In scheduled cesarean deliveries, the rate of decrease in the umbilical artery pH is related to the severity of maternal hypo-
tension and the interval from spinal placement to delivery. Base excess values have greater use than umbilical artery pH values to time the dura-
tion of fetal acidemia because they demonstrate a linear rather than logarithmic correlation with the degree of acidosis.

OBJECTIVE: This study aimed to evaluate the rate of decline in the fetal base excess in scheduled cesarean deliveries that were converted to
emergency cesarean delivery owing to fetal bradycardia following spinal anesthesia

STUDY DESIGN: All cases of scheduled cesarean deliverias in gestations at >34 weeks' gestation under spinal anesthesia that were con-
verted to emergency cesarean defiveries owing to fetal bradycardia in the period May 2019 to May 2021 were reviewed. Included were those
with (1) a preaperative reactive nanstress test and (2) fetal acidemia (umbilical artery pH <7 .20). Excluded were those with anesthesia other than
spinal and a birthweight below the 10th percentile for gestational age. Time intervals between the completion of spinal anesthesia and delivery
wiere calculated and related to umbilical cord gas analytes.

RESULTS: From a cohort of 1064 scheduled cesarean deliveries, 7 fulfilled the study criteria yielding 8 neonates. Mean * standard
grror of the mean interval of spinal anesthesia to delivery was 15.0+1.9 minutes, and the decrease in mean blood pressure after spinal
anesthesia was 39.1x3.0 mm Hy. Umbilical artery base excess ranged from —5.2 to —16.6 mmaol/L (median, —8.0). Based on published
normative data of prelabor fetal umbilical artery base excess (—2+0.6 mmol/L), the mean rate of base excess decrease was 0.38+
0.25 mmol/minute.

CONCLUSION: The rate of decrease in base excess when scheduled cesarean deliveries are converted to emengency cesarean deliveries
owing to fetal bradycardia related to spinal anesthesia (1 mmol2.6 min) matches the estimated rate of loss of base excess (1 mmol2-3
minutes) reported in cases of severs bradycardia or sentinel events during labor.

Key words: cesarean delivery, fetal gas analysis, fetal metabolic acidemia, neuraxial anesthesia, spinal anesthesia, umbilical artery base
EXCESS

November 2023 AJOG Global Reports



Background
Pokles hodnot pH v pupecnikové arterii pri planovaném cisarském rezu je uzce spojen s mirou
materské hypotenze a casovym intervalem mezi podanim spindlni anestezie a porodem.

Hodnoty base excess (BE) jsou v tomto kontextu vyhodnéjsi nez hodnoty pH, protoze maji
linearni korelaci se stupném aciddzy.

Cil studie
zhodnotit rychlost BE u plod( pti planovaném cisarském rezu,
ktery byl kvuli bradykardii plodu konvertovan na akutni cisarsky rez.

Vysledky

8 novorozencl z 1064

Prdmérny interval mezi podanim anestezie a porodem byl 15 £ 1,9 minut,

pokles TK po anestezii ¢inil 39,1 £+ 3,0 mm Hg.

Hodnoty BE v pupeénikové arterii se pohybovaly od -5,2 do -16,6 mmol/L (median -8,0).
Pramérna rychlost poklesu bazalniho nadbytku byla 0,38 + 0,25 mmol/min.

Rate of decline of fetal base excess after neuraxial anesthesia for scheduled cesarean delivery,
Alessandro Ghidini~ Kelly Vanasche , Anna Locatelli- AJOG Glob Rep., 2023 Feb 4;3(4):100170., doi:
10.1016/j.xagr.2023.100170. eCollection 2023 Nov



https://pubmed.ncbi.nlm.nih.gov/?term=Ghidini+A&cauthor_id=37771975
https://pubmed.ncbi.nlm.nih.gov/?term=Vanasche+K&cauthor_id=37771975
https://pubmed.ncbi.nlm.nih.gov/?term=Locatelli+A&cauthor_id=37771975

Zaver

Rychlost poklesu BE pFi konverzi planovanych cisarskych fezt na akutni kvali bradykardii plodu
odpovida odhadované rychlosti poklesu BE pfi tézké bradykardii béhem porodu (1 mmol/2-3 min).
Monitorovani srdecni frekvence plodu po podani spinadlni anestezie je proto nezbytné,

aby bylo mozné v pripadé bradykardie co nejrychleji pfistoupit k porodu/chirurgické intervenci.

Klinické dusledky

Navzdory tomu, Ze planované cisarské rezy jsou povazovany za bezpecény zpusob porodu pro plod,

ma anestezie v téchto pripadech vyznamné duisledky.

Neonatalni acidémie byla zaznamendana u 12 - 20 % donosenych novorozencl po planovaném cisarském
rezu se spinalni anestezii, pricemz neékteré pripady byly spojeny se zavaznymi komplikacemi,

jako je hypoxicko-ischemicka encefalopatie a krece.

Rychlejsi interval mezi podanim anestezie a porodem by mohl snizit riziko neonatalni aciddzy,
zejména u Zen s obezitou nebo pri podezreni na makrosomii plodu.

Rate of decline of fetal base excess after neuraxial anesthesia for scheduled cesarean delivery,
Alessandro Ghidini~ Kelly Vanasche , Anna Locatelli- AJOG Glob Rep., 2023 Feb 4;3(4):100170., doi:
10.1016/j.xagr.2023.100170. eCollection 2023 Nov



https://pubmed.ncbi.nlm.nih.gov/?term=Ghidini+A&cauthor_id=37771975
https://pubmed.ncbi.nlm.nih.gov/?term=Vanasche+K&cauthor_id=37771975
https://pubmed.ncbi.nlm.nih.gov/?term=Locatelli+A&cauthor_id=37771975

Prace se shoduiji,

nemélo by se vyCkavat s operacnim ukoncenim, resp. vybavenim ditéte pokud srdecni frekvence
jde do bradykardie, coz znamena baseline pod 110/minutu.

Jenze...

z provozniho/praktického hlediska je velmi slozité sledovat nitrodélozni stav plodu/srdecni frekvence,
zejm. u obézni zeny.






Planované cisarské rezy 2021-2023
Celkem: 1947 cisaiskych fezt

Spindlni anestezie: 1328 (68,2 %)
Epiduralni anestezie: 224 (11,5 %)

Celkova anestezie: 322 (16,5 %)




Spindlni anestezie

Pocet porodu:

ASTRUP - pupecnik
pH arterie < 7.20

Pocet:

APGAR skore
5. minuta<5

Pocet:

Planované cisarské rezy 2021-2023
Celkem: 1947 cisafskych ezt

Epiduralni anestezie

Pocet porodu:

ASTRUP - pupecnik
pH arterie < 7.20

Pocet:

APGAR skore
5. minuta<5

Pocet:

Celkova anestezie

Pocet porodu:

ASTRUP - pupecnik
pH arterie < 7.20

Pocet:

APGAR skore
5. minuta<5

Pocet:




Spindlni anestezie

Pocet porodu: 1328

ASTRUP - pupecnik
pH arterie < 7.20
Pocet: 47 (3,5 %)

APGAR skore
5. minuta<5

Pocet: 2 (0,2 %)

Planované cisarské rezy 2021-2023
Celkem: 1947 cisafskych ezt

Epiduralni anestezie

Pocet porodu: 224

ASTRUP - pupecnik
pH arterie < 7.20
Pocet: 12 (5,3 %)

APGAR skore
5. minuta<5

Pocet: 1 (0,4 %)

Celkova anestezie

Pocet porodu: 322

ASTRUP - pupecnik
pH arterie < 7.20
PocCet: 0

APGAR skore
5. minuta<5

Pocet: 4 (1,2 %)




Kdo muze
za muj problém?




Prisna
individualizace

Shoda vsech recentnich studii



Obezita

Preeklampsie

Diabetes mellitus

SGA/FGR > 10 perc.

Jinak kompromitovany plod

Zdravy plod

Intrauterinni restrikce




Management

* vyuzit vSechny preventivnée lécebné postupy
* monitorovat plod

e orchestrizace porodnicko-anesteziologického tymu
(pfipravenost k operaci/vybaveni plodu)



Home / Medical and Hospital
Equipment / Physiotherapy / Vaso Pneumatic

compression devices (complete set) electronic

Medical and Hospital Equipment,
Physiotherapy

Vaso Pneumatic compression
devices (complete set)
electronic
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Kazuistika 1



Vyvoj TK v ¢ase
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Vysledek

Apgar 1- 4-7
pH 6.88
Laktat 13,6 mmol/I

Hypoxicko ischemicka encefalopatie I. st.

® do 6 hodin zahajeno chlazeni
podan phenobarbital (jednorazové)
potom EEG ok

hypotonie



Po roce...

od 10. mésice se stavi a chodi kolem nabytku
umi 10 slov

pekny socialni kontakt

vyvoj s abnormalitami

povsechna hypotonie



Kazuistika 2



10:20 privezena RZS na porodni sal, bez dokumentace véetné TP

Odebrana anamnéza:

krvaci intenzitou menzes 2-3 hodiny, insult neguje, pri cilenych dotazech na abusus,
postupné priznava nikotinismus 20+/den, alkohol pravidelné

a predchozi vecer heroin + pervitin

Doplnéno z NIS Medea (disp. na FP): 28+0, 1/0, st.p. LPSK myomektomii, interné zdrava



10:25 zahajeno vysetreni spec.+vag.+UZ:

In spec.: hrdlo formované, v pochvé malé mnozstvi tmavsi krve

UZ abd.: ppHL, 1 Zivy plod s nizsi srdecni frekvenci 90-100/min, placenta v pravé hrané
délozni, dosahuje do DDS, ale ne k VB, hematom ani koagula v okoli placenty presvédcivé
nevidim

UZ vag.: cervikometrie 29mm, hrdlo délozni mirné dilatované polotuhym obsahem
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10:45 indikace k ukonceni porodu per SC
10:50 pacientka na OS
11:11 zahajeni SCv CA, jelikoz SA s nedost. efektem
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Déloha s prokrvacenou predni stéenou vzhledu Couvelairovy délohy

Plod vybaven nekomplikované - rizovy kolorit kiize, pupecnik nebyl otocen kolem plodu a
nebyl zkolabovany, ovsem dité bez dechové Ci pohybové aktivity

Pritomny neonatolog pozaduje opozdény podvaz pupecniku a po 10 vtefindch zména,
pozaduje milking, ten proveden a plod odpojen od pupecniku.



Astrup

ABR - krev
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Hemoglobin

Bilirubin

pH

pCD2

pOZ

02 saturovany

Typ krve

CaZ+ korg. na pH7 4

ABR prepocty

pOZ

Pina krev

Laktat

Sodik

Draslik

Chlaridy

Vapnik ionizovany

CaZ+ korg. na pH7 4
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