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asphyxia




Transient & repetitive episodes of
hypoxia & hypoxemia:

Is extremely common during normal
labor.

Is generally well tolerated by the
fetus .



Progressive ¥ in baseline fetal 02 & PH (intrapartum)

'

|_evels of acidemia = Common In normal newborns

~

ominous In infants or adults

Virtually universal

hypoxia metabolic acidemia — at risk of

————>

long — term neurologic Impairment



Hypoxemia = 4 02 in blood
Hypoxia = ¥ 02 in tissue
Acidemia = T “H” ions in blood
Acidosis = T “H” ions in tissue

Asphyxia = Hypoxia with metabolic acidosis



Uterine Blood flow = 02 delivery

Contractions

Maternal position

Conduction anesthesia

Complications (ap, preeclampsia, chorioamnionitis)
Umbilical cord (prolapse — compression common)

Susceptible fetuses (FGR — preterm)



GOALS;

To prevent fetal & neonatal Mb.

To prevent fetal & neonatal Mt.



CP: gmprenatal

Intrapartum: birth asphyxia 9%

post partum



1.

2.

3.

4.

Criteria to define an acute intra partum event sufficient to

cause cerebral palsy: (all 4 should be present)

Metabolic acidosis in fetal UCa: PH<7, base deficit>12mmool<
Early onset of severe or moderate encephalopathy in infants born at > 34%.
Spastic quadriplegic or dyskinetic CP.

R/O of other etiologies: trauma, coagulation, infection, genetic.



0 Profound & prolonged asphyxia —> cell death (death of
organism)
0 Severe asphyxial brain injury —> long term neurologic
deficit.
CP: Major disorder of neurodevelopment

CP: Chronic disability - aberrant control of
movement & posture appearing early in life

No recognized progressive disease

MR: 41%, seizures 23%, cortical visual impairment.



The goal of Ante partum fetal monitoring:
“to identify the fetus at risk™
DD between 3 groups:
1- The fetus that is not affected by labor
2- The fetus that is negatively affected by labor but has
enough reserve to compensate fully: no immediate
danger.

3- The fetus that Is negatively affected by labor with

no reserve to compensate —» Mb/ Mt






Who should be monitored:

Fetal monitoring Is offered to patients at increased
risk of fetal or neonatal Mb/Mt.

* Mat. medical complications: GDM, SLE

* Fetal conditions: FGR, arrhythmia.

* Pregnancy complications: Preeclampsia, PTL,
PROM, Oligo & Polyhydramniosis



What we can monitor:

*FHR

*Uterine activity (direct, indirect)
*Fetal state (tone, movement, breathing)

*AF



FHR monitoring

- Auscultation

- Electronic monitoring (Ext, Int)
- Intermittent

- Continuous



Fetal Heart Tracing

1- Baseline FHR (120 — 160bpm)
2- BTB -V

3- Periodic patterns

(accelerations, decelerations)
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Bradycardia

Basal FHR <120 bpm
Not common
DD :with deceleration (abrupt changes)
Rarely with: mat: 3 blocker Tx
Hypothermia
v glu
Hypothyroidism
Fetal AV block: structural heart disease
Viral CMV
Ro — La Ab.
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FIGURE 6.36 Fetal bradycardia




Tachycardia
Basal FHR >160 bpm

Mostly: (PSS, 'S) > fever, infection anemia, fetal

hypoxia

Other: Mat. hyperthyroidism, fetal tachyarrnythmias,
medications.
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FIGURE 6.35 fetal tachycardia,




Sinusoldal Pattern

— Uncommon
— Smooth sine line, 5 — 15bpm, 2 — 5 cycle/min
little BTB -v, no acceleration
— Assoclated with hypoxia, severe fetal anemia,
feto maternal hemorrhage,
chorioamnionitis, fetal sepsis, narcotic
analgesics.

— Needs immediate evaluation
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FISURE §.37 Sinusoidal patiern seen in a laboring patient with a partial placental abruption. Note uni-
form long-term variability and absent short-term variability.







Fetal Heart Rate variability

Results from constant interplay between S & PS

Short term (beat — to beat)

Long term — broader cyclical fluctuations 3 —5 cycle / min
Normal: short & long are present (6 — 25bpm)

Average variability: non acidotic vagal connection between the fetal CNS
& cardiac conduction system

BTB -V fetal CNS activity: fetal sleep, Mat medications

(Mg, analgesia, phenothiazines, atropine)

Persistent - BTB —V - acidosis + FHR suggestive of hypoxia

Tac
Loss of reactivity

Repetitive dec.



Figure 14-11. Examples of baseline fetal heart rate
variabllity. Panels A and B indicate decreased variabil-
ity (5 beats/min or less), whereas average or accept-
able variabiity is shown In panels C through D, and in-
creased or marked variability in panel £. (Redrawn
from Paul and co-workers, 1975, with permission.)




Accelerations:

Occur with 90% of fetal movements (FM)

Asaresultof S& 'PS

Acc: fetal sleep, medications, prematurity,

acidosis

Acc: fetal scalp, or vibro acoustic stimulation

fallure to induce Acc

suspicion of hypoxia.
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FIGURE 6.43 Fetal heart rate accelerations.




Decelerations:

- Most commonly: during Intrapartum period

- early, late, variable



Early Decelerations:

uniform, shallow dips, rarely <100 bpm
Mirror uterine contractions.

Results from head compression, transient

reflex augmentation of vagal tone.

Cervical dilation 4 — 6cm, clinically benign.

ICP,



Intrapartum Fetal Monidoning ) MOBBLE §

B4303A  ©1978 COROMETRICS MEDICAL SYSTEMS TV B4303A  ©1978 COROMETRICS MEDICAL SYSTEMS - UL

FHR vAnDEx™ a FHR

Vanabi bpm Varlobiity indes bpm
wobi EARLY DECELERATIONS ™% " L,

210 18 0

24 LINE

P

bl b o

SERSSeSS

R

14

=1
VT ————

UAU UA  “SANDERATE
MILD wmtig  MODERATE STRONG

FIGURE .47 Early decelerations, Notice that as the intensity of the contraction improves, the depth of
the early deceleration increases.




Variable Decelerations:

— Abrupt angular dips.

— No relation to uterine contractions.

— Results from unbiblical cord compression.

— Non reassuring: >60sec, depth <70bpm.

— lIsolated & infrequent: little clinical significance.

— Repetitive, severe — hypoxemia (R/O cord prolapse).

— Repetitive, severe: Other causes: nuchal cord, true knot,

uterine rupture, ap, uterine hypertonus.

— Failure to return to baseline > prolonged decelerations.
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An abrupt increase in the FHR. Before 32 weeks of gestation, accelerations An abrupl should last =10 sec and
peak =10 bpm above baseline. As of 32 weeks gestation, accelerations should last =15 sec and peak =15 bpm
Acceleration above baseline.

A prolonged acceleration is =2 minutes but less than 10 minutes. An acceleration of 10 minutes or more is con-

sidered a change in baseline.

A gradual decrease and return to baseline of the FHR associated with a uterine contraction. The deceleration
Late deceleration | is delayed in timing, with the nadir of the deceleration occurring after the peak of the contraction. The onset,

nadir, and recovery usually occur after the onset, peak, and termination of a contraction.

A gradual decrease and return to baseline of the FHR associated with a uterine contraction. The nadir of the

Early
- FHR and the peak of the contraction occur at the same time. The deceleration»s onset, nadir, and termination
deceleration S ' . ) :
are usually coincident with the onset, peak, and termination of the contraction.
5 An abrupt decrease in FHR below the baseline. The decrease is =15 bpm, lasting =15 seconds and <2 minutes
Variable

from onset to return to baseline. The onset, depth, and duration of variable decelerations commeonly vary with
deceleration )
successive uterine contractions.

Prolonged A decrease in FHR below the baseline of 15 bpm or more, lasting at least 2 minutes but <10 minutes from onset
deceleration to return to baseline. A prolonged deceleration of 10 minutes or more is considered a change in baseline.
-1 Defined as taking< 30 second from the onset of deceleration/acceleration to its nadir/peak.
-2 Defined as taking = 30 second from the onset of deceleration/acceleration to its nadir/peak.
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Medication Change in Fetal Heartrate
Narcotics Decrease in Variability, decrease in frequency of accelerations
Transient sinusoidal fetal heart rate pattern, slight increase in baseline
Butorphanol
rate
Cocaine Decrease in FHR variability

- Decrease in FHR variability with betamethasone, but not
Corticosteriods
dexamethasone

| | Decrease in FHR variability, clinically insignificant decrease in baseline
Magnesium sulfate| =~ ‘ |
rate, inhibition of increasing accelerations as gestational age advances

Terbutaline [ncrease in baseline rate

Zidovidine No change




|_ate Decelerations:

- Smooth, uniform decelerations
- During & after contractions
- Results from inadequate uteroplacental transfer of O,

- Occurs when: - placental O, transfer or ' fetal O,
demand

- Uterine hypertonus (drugs, ap), hypertension, . Mat.
CO, Mat. hypoxia, anemia & fever
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FIBURE 6.49 Late decelerations,







Types of Anteparum Fetal Assessment

A. Fetal Movement Counts (Fetal Kick Counts)
B. Non-Stress Test

C. Contraction Stress Test
D. Biophysical Profile
E. Doppler Studies



Accuracy OF Testing

A. Tests with high sensitivity and specificity
1. Biophysical Profile (BPP)

B. Tests with high sensitivity (but high false positives )
1. Nonstress Test (NST)

2. Contraction Stress Test (CST or OCT)



Types of Intrapartum Fetal Assessment

A. Continuous Electronic fetal Monitoring (CEFM)
B. Structured Intermittent Auscultation (SIA)

C. Fetal Scalp PH Sampling

D. Fetal Acoustic Stimulation

E. Manual Fetal Scalp Stimulation



Fetal Movement Counts

Test sensitive for fetal well-being after 28 weeks
Physiology of normal third trimester fetal movement

A. Fetus spends 10% of its time making gross movements
1. Active fetal periods last 40 minutes
2. Inactive fetal periods last 20 minutes (<75 minutes)

B. Fetal activity peaks with maternal Hypoglycemia
1. Usually Occurs between 9 pm and 1 am
2. Activity (FMC) increased after meals or glucose load



Technique

A.Patient self monitors kick counts daily at home
B.Count performed at same time every day

1.Choose a time of day that fetus is most active

2.Consider performing after stimulating activity

a. After walking or Exercise
C. Lie on left side in comfortable location

D. Count fetal movements to a count of 10 Iin one hour



Management Of Inadequate Kick Count

<10 kick /2h or <4 kick /30 min

A. Fetal Assessment (Nonstress Test) needed immediately






e LUy s IS5 e plon!

e S gl 05 s8I

s 5101 ,;.;)}fﬂ & da

NS'F non reactive

Sl s 5 2SS
CJL‘J—*‘;):—-:S JL&'—A\) BL

Olesly 5 olela

o sasl e el N

[ el e Lol s gilak
\ st pds Sy g0 3 S 6ipm ) N\ oS
S A S s S N\

I,-:l;v_' awoaa VY J..'L.of yod
£is 3 Las NST 4 BPP

~lsl ;
LR oy \

N g azin TY

[ sl A s S Ao _|'L..a' 3

I 7

Silowiodias 42an ;5 \les NST 4 BPP |
: : his AL . ain VY o | )

oajeel jolodsdm s YA dzan il o> OIS > |25 % AVlgaaa TV ool o

7

\ > P 1 \ sl A |
ol e OS5 = oS whes! Ol 3100 0 sdb v A sl Sl Ll
O [ 7 7 &, J J ST
” . = , { 1= AN N
el Y 2y 0 Slgosillys > sl 4l saasl Obesly stall: 3V
855 o <R APTEY )

J v 7 -
S cadul S = rals ol wlaslcS =V
7 (% R ’ ~ ~ ”

Slde J msv
B

NST ploulV’

S5 5 3 ploilV




Non-Stress test

Interpretation
A. Reactive (Normal)
1. Two or more Fetal Heart Rate increases in 20 minutes
2. Accelerations increase by 15 beats for 15 seconds
3. Related to fetal movement
B. Non-reactive
1. Monitoring for two 20 minute periods
2. Neither period yields adequate accelerations
3. Adjuncts to assist fetal activity fail
a. Acoustic stimulation
b. Manual stimulation
c. Glucose drink
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Management

A. Reactive Nonstress test
1. Reassuring for fetal well being for 3-4 days
2. Follow daily Fetal Kick Counts

B. Non-Reactive Nonstress test

1. Perform Oxytocin Challenge Test (OCT)
2. Perform Biophysical Profile



NST

FNR 19/1000 woimen teSted Weekly(freeman 1982)

6.4/1000 (19s3)

FPR: 50%, PROBLEM
Low cost, easy use & Interpretation ,needs little time



Biophysical Profile
BPP
Criteria(2 points for each)

A. Fetal Breathing

1. Thirty seconds sustained breathing in 30 minutes
B. Fetal Tone

1. One episode extremity extension and flexion
C. Body movement

1. Three episodes body movement over 30 minutes
D. Amniotic Fluid Volume

1. More than 1 pocket amniotic fluid >2 cm in depth
E. Non-Stress test

1. Reactive



Interpretation

A. Biophysical Profile: 8-10
1. Low risk or Normal result
2. Repeat Biophysical Profile Weekly
3. Indications to repeat Biophysical Profile twice-weekly
a. Gestational Diabetes
b. Gestational age >42 weeks
B. Biophysical Profile: 8
1. Delivery Indications : Oligohydramnios
C. Biophysical profile :6
1. Suspect asphyxia
2. Repeat Biophysical Profile in 24 hours
3. Delivery Indications
a. Repeat Biophysical Profile <=6
D. Biophysical Profile: 4
1. Suspect asphyxia
2. Delivery Indications
a. Gestational AGE >36 Weeks
b. Lung Maturity Tests Positive (L/S ratio > 2)
E. Biophysical Profile :0-2
1. Likely asphyxia
2. Continue Monitoring for 2 hours
3. Delivery Indications
a. Biophysical Profile < 4
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BPP Management

Result

Asphyxia (%)

Fetal death

10110

0/565

Expectant

AF < 819

0/565

Expectant

AFY 8

20-30

>37V — Del
<37 —>2/V

AF < 6,19

50

>32% — Del

Immat — repeat with in
24hr < 6,,,—> Del

AF Y 6

>50

>32W — Del
<32% _5 daily BPP

AF < 4,

>32% — Del
<32 _ daily BPP

AF Y 4,

>26" — Del

AF < 24,

>26" — Del




BPP

FNR: 0.7/1000 (abruption — cord accidents — Feto

maternal — hemorrhage)

FPR: 6/, — 75%

0,19 —><20%

Weekly test, low FNR, excellent sensitivity

Limitation: needs trained personnel in U/S



Modified BPP

NST+ AF volume: increased sensitivity
decreased FNR
FNR: 0.8/1000, FPR: 80%
FNR for MBPP= BPP or CST
Limitations: needs backup testing in10-50%

Increased FPR



Contraction Stress Test

Technigue

A. Oxytocin (Pitocin)
1. Start: 0.5 to 1.5 mU per minute
2. Titrate : increase 1 mU every 20 minutes
3. Goal : 3 contractions very 10 minutes

B. Nipple Stimulation



Contraindications

A. Absolute

1. Placenta Previa

2. Preterm Prolonged Rupture of Membranes (PPROM)
3. Cerclage

4. Incompetent cervix

B. Relative

1. Multiple Gestation
2. History of classic cesarean section



OCT

| Unsatisfactory Equivocal
|

00T

2 i g gyl g ol L S
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Interpretation

A. Negative (normal)
1. Adequate contractions:

a. Three contractions in 10 minutes

b. Each contraction lasts 40 seconds

2. No Late Decelerations

B. Positive
1. Repetitive persistent Late Decelerations

2. Decelerations with more than half of contractions
3. Not due to uterine hyperstimulation
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FIBURE 6.49 Late decelerations,




Uterine Activity

Basline tonus between contractions: 10mmHg
Frequency: d 2 — 3min or 5-7/15 min ,
>6/10 min: tachysystole
Duration: 40 — 60 sec.
Prolonged: hyperstimulation, ap or rupture.

Strength: 30 — 80mmHg



U/A Doppler

=18 . ZBcm’s




MCA - Doppler




Ductus Venosus
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Ficure 3-1

A, Auscultation of FHR with 22 Pinard stethoscope. Vertex
Ileft occipitoanicrior. B, 7, Ultrasound feioscope. 2,
Ultrasound stethoscopco. 3, Docloco-Hillis fertoscope.

(A from Beoennetzs VR, Brown LK, cds: Afyfes soevtbhook for pmidvives, od 13,
Londorn, Churchull Eivingstaons. B, Courtesy MNMichaoaol S, fcmoent. NI, NMesa
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Tocotransducer
Ultrascund transducer




Figure 5-6
Diagrammatic representation of internal mode ol monitoring
with intrauterine catheter and spiral clectrode in place.




Indications for Continuous Electronic Fetal
Monitoring

| abhor Abnormaliti
‘||1‘ll<‘L'(| |1.|‘)()|'
“»?II['HIL‘HU',({ labor
rolonged labor
Protonged membrane rupture
Legional analgesia
Previous cesarean delivery
\bnormal uterine activity

d Fetal Distress in Labor
ynivm staining ol the amniotic el
uspicious fetal heart rate on auscultation
Dnormal fetal heart rate on admission cardiotocography
inal bleeding during labor
Intrauterine infection

leial Problems
Vialtiple pregnancies (all fetus
mall fetus
reterm fetus
Hreech presentation
Oligohydramnios

Viaternal !
I lypertension
I hiabetes
wrdine disease (especially eyanotic)
emoglobinopathy
GVere anend
| lyperthyroidism
Collagen dis
Henal disease
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Goals: Ante partum testing

1- Dx of fetus In jeopardy

2- Dx of healthy fetus: no intervention

FNR: 0.4 —0.9/1000 (incidence of fetal death/1%)
FPR: 30 — 90%
GA to begin: 32 — 34%

In fetuses of increased risk for hypoxia or asphyxia



Indication; -

No consensus regarding indications -

In Preterm , low Apgar scores, severe -
IUGR, meconium-stained amniotic fluid, or
a nonreassuring fetal heart rate.

Maternal thyroid disease, intrapartum -
fever, and multiple gestation.
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What i1s the APGAR Score?

»



THE 5 SIGNS:
1. COLOR

a. Pale or blue =0

b. Normal color body, but blue extremities
(arms and/or legs) = 1

c. Normal color = 2 — completely pink



2. RESPIRATORY EFFORT

Respination:

a. Not breathing = 0

b. Weak cry, irregular breathing = 1
Cc. Strong cry = 2

2 points for a strong cry
| point for a slow or weak cry
O points for no cry at all




3. HEART RATE
Feartt Rate:

a. Absent heartbeat = 0
b. Slow heartbeat (less than 100 beats/minute) =
]

c. Adequate heartbeat (more than 100
beats/minute) = 2

good strong heartbeat
slow but steady heartbeat

S = N
|

little or no heartbeat



4. MUSCLE TONE

Muscle I one:
a. Limp, flaccid =0 _*T\\
b. Some flexing or bending = 1 \\; 8

7‘ ()

c. Active motion = 2 &yj
2 points for vigorous motion

| point for small flexing
O points for no movement



S.REFLEXES

Response to Stimulation (also called
Reflea jwta&z&ty,)
a. No response =

b. Grimace (taual expression) = 1
c. Vigorous cry or withdrawal = 2

2 points 1f the baby cries
1 point if the baby grimaces (facial expression)
O points for no movement or sound



RESULTS

10 out of 10 1s a perfect score

The higher the score, the better the condition
A score over 7 indicates good condition

A score of 10 1s unusual

A score less than 7 may indicate some medical
assistance



LIMITATIONS

Quick assessment

Does not necessarily
indicate a baby’s
long-term behavior
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