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OBJECTIVES

*Discuss the modality used to monitor fetal
wellbeing in labor

*How to read a normal CTG?
o _ist causes of abnormal CTG 1n labor



Fetal Heart Rate (FHR) Monitoring

* Fetal heart rate (FHR) monitoring can be
done by: T o & LA
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e Structured ﬁltermittent Auscultation
@%Iontinuous Electronic Fetal Monitoring (EFM) = 3",
1) External =y <

® 2) Intirnal ThE e walf of e ‘o-&j

wlbid Ql’s


Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa


External Electronic Continuous Fetal
Monitoring
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CTG

*The CardioTocaoGraph (CTG) has two
components:

e Contractions
eetal Heart
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Normal CTG
<0

A normal cardiotocograph (CTG), showing a baseline fetal heart rate of
approximately 120 bpm, frequent accelerations, baseline

\nob™
15 bpm and no decelerations. ooy

The uterus is contracting approximately ogﬁ%c“é‘%very 5 minutes [ x40

1iiio~ l + 180 1
"i’o ! { 1650 i I ‘
A 140 : : : \/\ 140 \‘\/\ S l !
A W A NANA A AN AW An A AR A A
' t t 100 } | 1
T | ! | = i 1 ‘
& | + |
L | 1 i ! !
e e e e e o e e s . (07— ) = - = WA
Preas ] 1 ] 1 ( ] i ' 2 2 .
Essm=se======k 2 =
__.,//-\L s e b I SR e e e, i, < o= = [ ~
: : = ofe


Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa

Esraa


How to read a CTG?

« Name of the patient & Date

* Define the risk

» Contractions (frequency & duration)

 Baseline FHR (normal 110 bpm — 160 bpm)

* FHR variability (beat to beat variation)s- 22\
 Acceleration (present or absent)

* Deceleration (EENJNEGE & NENSRIENRIOIONNED)
« Assessment & plan of management

* The overall impression can be described as either reassuring,
suspicious or abnormal.
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Assessment of uterine contractions

* The lowest Intrauterine pressure between
contractions Is called

* Normal resting tone 1$ 5-10'mmHg, but during
labor 1t may rise to 10-15.mmHg. i«

* Pressure during contractions rises to [N

mmHg (HENESENNSIENE)

* Aresting pressure above 20 mmHg causes
decreased uterine perfusion.
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Montevideo Units

* Montevideo Units (MVUs) are a standardized way to quantify the
BHEREEA of uterine contractions EENNGHER0E.

* [t is calculated by NGRSO Measuring IS8R uterine

pressure amplitude (in mmHg).

e MVVUs = The@f contraction intensities (in mmHg) ERENEIESENNE
IBRE during a HOENSENIRCeN

e Subtracting the resting tone of the contraction, and adding up the
numbers in a 10-minute period. . .

Generally, above 200 MVﬂconsidered necessary for adequate

labor during the active phase |
J P € las b effast TTB v g e
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Contractions

* The number & duration of contractions in a 10-minute period is
recorded.
— ez owlse &

* Hyperstimulation : o
« Hyperstimulation can result in hypoxia, acidosis & abnormal feta

neart rate
~—~  —
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CTG .o
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*Comment on:

» Baseline (110-160 bpm) o s
» Variability (5-25 bpm) e
 Acceleration ol e s e

* Deceleration (Early (1), Variable (I1), Late (111),
Prolonged

Sl Ad
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BASELINE RATE

* Normal fetal heart rate: Between 110-160 bpm



Accelerations: Abrupt increase in the'fetal heart rate)above t
o
%

Gestational Age Specific: ‘
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The presence of accelerations is reassuring Ll
The absence of accelerations with an otherwise normal CTG Is
of uncertain significance e st bR o
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Variability

* It refers to the fluctuations in the baseli@
 Variability occurs as a result of the interaction between the nervous

system, chemoreceptors, baroreceptors and cardiac responsiveness.

e Persistent y’rj Inimal or absent FHR variability ):ppears to be theumaost

significant intrapartum sign of fetal compromise. yues e oy o g (o me ;
* Normal variability Is between 5-25 bpm. o 7

 Absent variability = Amplitude range undetectable
e Minimal =<5 BPM ./

 Moderate = 6 to 25 BPM.”

- Marked = > 25 BPM «~
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Normal Variability
Normal: (5-25 bpm)
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Reduced variability
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Reduced variability

* Reduced variability can be caused by any of the following:

«Fetal sleeping: this should last no longer than 40 minutes (this Is the
MOost common cause) u.

* Fetal acidosis (due to hypoxia): more likely if @l decelerations are
also present

* Fetaltachycardia»y> » e ~oobily N
N : : _”
%g-: opiates, benzodiazepines, methyldopa, dexamethasone and

OSSR - - - e P ) o
 Prematurity: variability is reduced at EEllISHSSINEN (<28 weeks)
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Fetal Tachycardia
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Fetal Tachycardia
. Tachicardia: A baseline value above 160 bpm IR
o = bacione iectos of e ot membrange "

+ Causes of fetal tachycardia include: ﬁ choron s s, it i, sertnes
~>Maternal pyrexia (infection, chorioamnionitis) WC especially with prolonged rupture of membranes.

o~ : -
“" « Fetal hypoxia. sk Qe bl L

+ Medications: (befa-agonist (Ritodrmrbutaline (Bricanvl) (druas
gsed f)or tocolysis) (Atropine) (Sympathomimetic drugs) (Parasympatholytic
rugs

Fetal arrhythmias (SVT ).
Fetal or maternal anemia.
Fetal hypoxia
Hyperthyroidism
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Chorioamnionitis (also called intra-amniotic infection) is a bacterial infection of the fetal membranes (chorion and amnion), amniotic fluid, and sometimes the placenta. It typically occurs before or during labor, especially with prolonged rupture of membranes.
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Fetal Bradycardia

* Bradycardia: A baseline value below 110 bpm lasting
more than 10 minutes.

* Values between 100 and 110 bpm may occur in normal fetuses, especially in

postdate pregnancies. o

 Causes of fetal tachycardia include:

« Maternal hypothermia, Hypotension, Hypoglycemia

« Administration of beta-blockers

» Fetal arrhythmias such as atrioventricular block

* (SSA/Ro positive pregnancies (systemic lupus erythematosus (SLE) and
Sjogren's syndrome (SS)) associated with heart block)

» Fetal metabolic acidosis |\ oy At ek
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Decelerations

* Decelerations are an abrupt decrease in the
baseline fetal heart rate
of greater than 15 bpm for greater than 15 N

Early (Typel) o -1 O
* Variable (Type I1)

 Late (Type III)

* Prolonged decelerations
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» Early deceleration caused by head

compression rectla—,
It Is considered to be physiological and not

pathological .. . .o s >F5P o o shotiion s biolyats
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Early decelerations - - -

— Ve acculnbor L‘“’" q‘n(v““ﬂ)
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Variable decelerations caused by umbilical

cord compression  *7,n"
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Variable Decelerations
* Variable decelerations are NESHEEEEN Variable in SESEl, BERENEH and

depth. They may occur with contractions or between contractions.
/\(ow&\q/\’\‘

w0
* Typically, they have an abrupt onset and [EIEISIEEENER] (in contrast to
other types of decelerations which gradually slow and gradually
recover).


Esraa

Esraa

Esraa

Esraa

Esraa

Esraa


Variable Decelerations

D et
T he acceleratio fore and after.a variable deceleration
are 3@41 Qn :b/\kc baby 'S canlertaltd)
o hya

G\\J n ol' !

 Thelr presence indicates the fetus Is not yet hypoxic and Is
adapting to the reduced blood flow. ¢

* The presence of persistent variable decelerations indicates
the need for close monitoring.

* Variable decelerations without the shoulders are more
worrying, as It suggests the fetus i1s becoming hypoxic
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Management of Variable Decelerations

» Changing maternal position to improve uterine blood flow

. |V to increase maternal blood volume, presumably leading to
Increased uterine blood flow

« Administering to the mother to try to get some additional oxygen

through to the fetus. (The Legst useful).

* Decreasing or discontinuing oxytocm Infusion to slow down or stop
contractions that are provoklng the decelerations. o cmse

NS iwect  PAGugh Sagva o~ Yood comPlecgion

* We may consider Amnioinfusion to improve oligohydramnios =

* We may consider Tocolytic drugs to slow down or stop contractions that are

comPleksion

(ehb et Poskan ratelial  Oo e
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Management of Variable Decelerations

» Occasional mild or moderate variable decelerations are common and [

» Severe variable decelerations SiiECIoNIGIERN N GERIEESHcRECEonas
("60 x 60").

o |If and not correctable by simple means, they can be threatening to
fetal well-being. re  erppet —3 (T accken

7 —_—
use Sac o

* Like persistent, non-remediable late decelerations, fetuses demonstrating
persistent, non-remediable severe variable decelerations should be delivered
promptly.
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Late decelerations

Uteroplacental insufficiency is a failure of

the placenta to deliver enough oxygen
{W’ﬁ" O"'ﬂ‘[ and nutrients to the fetus.

‘q{'/ojm i<
195 PG E [ O¥Yyhocin

* Insufficiency Is caused by uterine tachysystole (uterine

hyperstimulation), GIEESNNYPOIENSION. SRSNREN0N
oo ENSSINGSIS, MOSR, MVPBRSNSION & preclampsia,

JJ,,,H Intraamniotic infection, or placental abruption. | ...

* |_ate decelerations begin at the peak of the uterine contraction
and recove@m contraction ends | 5Ly eatlehan A=

» Severe, repetitive late decelerations usually indicate fetal
metabolic acidosis— __,
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Uteroplacental insufficiency is a failure of the placenta to deliver enough oxygen and nutrients to the fetus.
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|_ate Deceleration
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Management of Late decelerations

poessde o Tae =2 Ko RO oo cd by
~Maternal left lateral position to improve uterine blood flow
.~ Correct maternal hypotension with IV fluids
< Administer O2 by mask ::;4,3 °:f ":‘(
/< Stop oxytocin infusion
/. Consider tocolytic drugs to slow down or stop contractions that

are provoking the decelerations it o el i
(QbVaginal examination (To evaluate cervical condition & descent)
- If persistent perform fetal scalp PH
- If persistent consider immediate delivery s Crsealer

Q._\ a L\k"’“)
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*Prolonged deceleration:

If It lasts between 2-3 minutes it IS classed as non-reassurina.
If it lasts longer than 3 minutes it is immediately classed as abr@%
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Causes of prolonged decelerations

» Severe bradvcardia: FHR less than 80 beats per minute. lastina lonaer than 3
minutes Is an ominous finding and may be associated with fetal acidosis.

» Could be HESNISISNN due to:

1. Supine hypotension —= abels  compess  Te< ]
2. Paracervical block

3. I and spinal anesthesia

Other important possible causes:

Prolonged cord compression v {fdsef)

Cord prolapse //  _, g gb ——— L wietasi

Tetanic uterine contractions (Hyper stimulation of the uterus with oxytocin or prostaglandin)

Maternal seizures
- Rapid fetal descent may cause strong vagal response
# |
A
« If associated with | \/c have to think of: Major abruptio placenta, rupture uterus

and vasa prewvia.
3) preva. tncelially  (zgatan
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A sinusoidal pattern usually indicates one or more of the following:

q S e V e r e I e t a I _ erm Definition Stage of Labor  Description
rolonged labor General term for labor 1st or 2nd stage Includes all slow-progress
e V e r e I that's longer than normal isorders
L& S
X rotraction disorder  Slow cervical dilation or st or 2nd stage  Pro: ing,
slow ecter
i in dilati

Fetal/maternal haemorrhage oy hoce 2SO
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Causes of Sinusoidal Pattern

* Sinusoidal pattern is very | as It 1s assoclated with
high rates of fetal morbidity and mortality.

* It occurs In association with:
« Severe fetal hypoxia
* Severe fetal anemia
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Remember

 Uterine hyper-contractility is the most frequent cause of a
pathological CTG

- BESEIREERENENERINE arc the most important features on a
CTG — they are [ EISERNEIORNVOEN

* Remember a fetus will protect its heart muscle as a

* Interpret the CTG in the full clinical context and
understanding of the fetal reserve.


Esraa

Esraa

Esraa


ategoryl: Strongly predictive of normal fetal
acld-base status at the time of observation.
Requires no specific management

\
holwa (//)6

Category | (Normal)

Category I FHR tracings include all of the following:
e Baseline rate: 110-160 beats/min

Baseline FHR variability: moderate

Late or variable decelerations: absent

Early decelerations: present or absent
Accelerations: present or absent
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Category Il FHR (Intermediate)

 The fetal heart rate tracing shows ANY of the following:

 Tachycardia, bradycardia without absent variability, minimal
variability, absent variability without recurrent decelerations, marked
variability, absence of accelerations after stimulation, recurrent
variable decelerations with minimal or moderate variability, prolonged
deceleration > 2minute but less than 10 minutes, recurrent late
decelerations with moderate variability, variable decelerations with
other characteristics such as slow return to baseline, and "overshoot".

 Not predictive of abnormal fetal acid-base status, but requires
continued surveillance and reevaluation.



Category Il FHR (Intermediate)

* Not predictive of abnormal fetal acid-base status, so
management depends on clinical circumstances.

» Search for the underlying cause (ex: maternal hypotension)
and correct It.
* Some Interventions:
* Change the mother’s position to the left lateral recumbent.
* Reduce the infusion rate of oxytocin
* Increase intravenous fluids.
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ategory 3: Predictive of abnormal fetal acid-base status.

In addition to measures In category Il treatment, may
consider:

~etal scalp blood sampling

Ultrasound doppler velocimetry
Delivery

Category Illl (Abnormal)

Category III FHR tracings include either of the following:
e Absent baseline FHR variability and any of the
following:
e Recurrent late decelerations
e Recurrent variable decelerations
e Bradycardia
e Sinusoidal pattern
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Secondary Tests of Fetal Wellbeing

Fetal Scalp Sampling -« & & *
*Scalp stimulation
* Acoustic stimulation sgassesm:

Fetal pulse oximetry
Fetal Electrocardiogram Analysis
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Esraa
 the use of sound or auditory stimuli to elicit specific responses or effects in individuals


Fetal Blood Sampling (Fetal Scalp PH)

* FBS may be used in cases of abnormal CTG.

* A vaginal examination needs to be performed prior to the
procedure to assess the nature and position of the presenting
part.

» Contraindications : [CISEEINEESHEN \women seropositive
to hepatitis B, C, or to HIV, suspected fetal blood disorders,

uncertainty about the presenting part, preterm fetus.
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Fetal Scalp PH s e

e Light source

FIGURE 9-6 This technique of fetal scalp blood sampling via an amnioscope is still used in many centers. After making a small stab inci-
sion in the fetal scalp, the blood is drawn off through a long, heparinized capillary tube.
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Fetal Blood Sampling (Fetal Scalp PH)

Interpretation |[pH Lactate
(mmol/L)

Normal = 725 Rh<4.2
Repeat in 30 |7.21 — 4.2 — 4.8
mins 7.24

{Birth ) <720 |>4.8

O{WJw’\\ © expedited

Urgent <7.15 > 5.0
delivery
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Dr Amal Barakat

Thank you

The End of Intrapartum
Fetal Monitoring
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