


Response to Hypoxia

Hyjpoxial In adult
COI respoensive: to tissue: O3 levels

Hypoexemia results in
Increased CO
Increased gas exchange lungs

HypoxXial In fetus

Hypoxemia resultsiimn
Decreased CO. (decrease in HR)
Slowing placental perfusion
Increase BP
Reguires intact CNS-adrenergic response



Fetal Adaptation to Hypoxia

Unlike the lungs; placenta will not
deliverr more O In response to fetal

hypoexemia
lncrease umbilical Vvenous resistance

Increases fetal placental surface area
Impreves maternoefetal gas exchange



Fetal Adaptation to Hypoxia

Retus/neonate - half of O use IS facultative
Growth, ananelic precesses, thermoregulation
Not essential for: survival

Lami
Fetal lami— 30-40% off O, used for growth
Neonatal lami'—30% of O5 LUsed for growth

Induced maternal hypexemia

Decrease O, delivery Yy 50%
NO anaerobic metabolism, no fetal acidoesis



Fetal Adaptation to Hypoxia

Jlolerance te acute hypoxia
Turn o grewii — NeW?
Decrease unnecessary activity. (fetal breathing)

Tolerance ter chrenic hypoexia

Hypoxia — tolerant cells

Postulated tor have fewer 1on channels

Reguire less energy to prevent Ca leak

Organs withr Righr metakolic activity.

Brain; heart

Smaller % O, used for growtn

Need to maintain O, delivery in face of hypoxemia



Fetal Adaptation to Hypoxia

Decrease CO (decrease HR)

Decrease cardiac O need

BUt Increase BP'— cardiac Work net change
Redistribution off combined ventricular CO

] 0 heart & brain increase from % to 25%
Increase to adrenal circulation



Fetal Response to Hypoxia

Hypoxemia
Carotid body Chemoreceptors Brain, Heart, Adrenal, Placenta
MedU”ary Cardiac Center | ocal response
Medullary Vasomotor Center 1
/ \ Vasodilation
Vasoconstriction Bradycardia 1

Maintain O, delivery



Fetal Response to Hypoxia
Bloed Flow Redistribution

0% distribution Biventricular cardiac output
{ Gut, spleen, carcass
t Brain, heart, adrenals, placenta

Fetalllamb —iPo; = 12-14 mmHg
4 — 7 X tmyocardial flow
No' + 02 delivery,

Myocardial perfermance sustained
¥sympathoadrenal activity
coronary. bleod flow



Fetal Response Hypoxemia

Y
Wi

FHR

IHyjpoxia stressed fetus With compensation

| have slow FHR
| have fewer FHR accelerations

Decompensation — RMypoxIc acidosis
Will'loese central adrenergic response
Develop: persistent tachycardia
Terminal bradycardia



Fetal Cardiac Response
to Hypoxic Stress

Effect of Hypoxia/Acidesis on Cardiac fin
Asileng as adrenergic support (CNS)

0, < 15, pH noermal = normal ventricular fin
20, hormal , pH < 6.8 => normal ventricular fin
P0, <25,pH<6.8 =—> ¥4V ventricular fn

Basis' of hypoxic ISchemic disease



Fetal/neonatal myocardium

Resistant te hypoexic damage

Due to high rate of anaerenic glycolysis

Greater glycogen stores

Resistance of fetal cells te, damage frem lactic acidosis

Resistance to'combined hypoxia/hypercapnia

Resistance to Ischemia dysftunction
After short perieds quickly: recoeVvers
Will'werk as: efficiently as before insult

Resistant toe Ischemic myocardium cell death
More likely to' survive cardiopulmoenary: arrest









th

i1

ks before b

Transition begins wee




Transition days before birth
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Preparation for Resuscitation

Anticipation

IHIgh risk situations
= Ohbyvieus frem: histery
L Intrapartum cCourse
Unexpectea

= 50% of neonates reguiring bIrth
resuscitation

Must always: be’ prepared
= Well'thought out plan
= Readily available eguipment






EXIT

B EX-utero
@& > " Intrapartum
ok Treatment




Development of EXIT




EXIT
Technigue

DUKrRG a dystecia
= |T nares are external
s |F nese in the pelvic canal; palpable

Intubation attempted
= Placement checked
m Bain: Circut

\Ventilation initiatea
x Self inflating bag




EXIT
Technigue

v Carbon dioxide detector:

s Capnegrapn
=asy Cap i

|




EXIT
Capnography.

Moenitor cardiac eutput
= ETCO; correlates with cardiac output

Ventilation
s [ransition - placental to pulmenary. circulation

Initially ETCO; low: (4 — 8 torr)

= Residual tissue levels

ETCO; levels predict viability

x Dead fetus
Initially 4" — 8 torr
Quicklylhecomes 0

x Compromised foal
8 to 20 torr

= Responding to resuscitation
40 to 60 torr



EXIT
Capnography.

Pithalls

= Hyperventilate
Drops to zero
Can be fatal
Slew dewn

m ESsephageal intubation
~ x Capnograph malfunction

When ETCO3 lies

x Respirateny pump
x EJCO; stays low

= T slow ventilation
ETCO; lower

= | Increase ventilation
ETCO; remains low



EXIT
Technigue

Drug therapy.
x Catheter through endotracheal tue
= Epinephrine *
m \/asepressin
= Naloxene

Pulse/ECG

Arterial bleod gas
x Lingual artery.







EXIT

General anesthesia in mare
Redirection of placental bleoad flew te the IUngs

Decrease In placental hloed flow
s Associated with rise in fetal PO,
N 02 RX

Controeyversial

Role i redirection of placental bleod flow
n Faver ef its use during EXI;

a Decrease transfer of anesthetic agents/ether drugs
= Reduction In neenatal depression atter delivery.






EXIT
summalry.

LUxXury. of tine: to correct the dystoecia
Assess; fetal viability,

Rescue foals during dystocia
Increase successtul referral radius
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Apgar Score
1, 5, 10 minutes




APGAR Score

Current Researches in Anesthesia and Analgesia—July-August, 1953

A Proposal for a New Method of Evaluation of the

Newborn Infant.*

Virginia Apgar, M.D., New York, N. Y.
Department of Anesthesiology, Columbia University, College of Physicians and
Surgeonsg and the Anesthegia Service, The Presbyterian Hospital

ESUSCITATION OF INFANTS at birth has been the

\ig subject of many articles. Seldom have there been such

imaginative ideas, such enthusiasms, and dislikes, and

such unscientific observations and study about one clinical

picture. There are outstanding exceptions to these state-

ments, but the poor quality and lack of precise data of the majority
of papers concerned with infant resuscitation are interesting,

There are several excellent review articles' ? but the main em-
phasis in the past has been on treatment of the asphyxiated or apneic
newborn mfant. The purpose of this paper is the reestablishment of
simple, clear classification or “grading” of newborn infants which can
be used as a basis for discussion and comparison of the results of
obstetric practices, types of maternal pain relief and the effects of
resuscitation.

The principle of giving a “score” to a patient as a sum total of
several objective findings 15 not new and has been used recently in
judging the treatment of drug addiction® The endpoints which have
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Equine APGAR Score

Score 0) 1

Heart Rate

Respiratory Rate

Muscle Tone

Reflex
Nasal Stimulation
Ear Tickle




Clear Airway










Free-flow O




Mouth-to-Nose Ventilation

If the neonate
does not breath

spontaneously
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Drug-depressed
Neonate

Alpha2-adreneceptor agonists reversal
x Atipamezule

= Yohimbine

= Not telazoline

Diazepam reversal - flumazenil
Opiate reversal'— nalexone

\/olatiler anesthetic reversal
x \Ventilation



6‘ Sarly in asphyxia ‘1

&/ 30 sec 100% 02 will >HR
flate - myocardium failing
NEEACHESE.COMpPIession




Advanced Life Saving — CPR

Epinephrine \f= — v/
x [Low dese 0.02 mg/kg R
= Highidese 0.1 mag/kg

= Repeat every 3 min

\/asepressin

. 0.2-0.4 Ufkg //
= Once "
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