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Arch of aorta
Right _ Superior vena cava
atrium B & -

DUCTUS ARTERIOSUS
becomes
Ligamentum arteriosum

Lung
Pulmonary artery
Pulmonary veins

Heart

FORAMEN
OVALE becomes
Fossa ovalis

Left

Right i
ventricle

ventricle

Liver

DUCTUS VENOSUS
becomes
Ligamentum venosum

Hepatic portal vein

UMBILICAL VEIN
becomes
Ligamentum teres

Umbilicus
Inferior vena cava
Abdominal aorta
Common iliac artery

UMBILICAL ARTERIES
become
Medial umbilical ligaments

Urinary bladder

Urethra
UMBILICAL CORD

Placeinis (b) Circulation at birth

Oxygenated blood

(a) Fetal circulation

Mixed oxygenated and
deoxygenated blood

Deoxygenated blood

Copyright @ 2005 John Wiley & Sons. Inc. All rights reserved.



Figure 1.2A. Air replaces fluid in the alveoli.




Constricted blaod Dilated blaod
vassals before birth vessals after birth

Fluid in
alveoli

Pulmenary blood vessels dilate.
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®

Antenatal counseling.
Team briefing and equipment check.

MNo

Warm and maintain normal
temperature, position airway, clear
secrefions if needed, dry, stimulate.

Spog rrmm
Consider ECG monitor.

Stay with mother for routine care:
Warm and maintain normal
temperature, position ainway,

clear secretions if needed, dry,
ongoing evaluation.

Position and clear airway.
Spa, maonitor.

Supplemental O; as needed.
Consider CPAR

Postresuscitation care.
Team debriefing.

Pre-ductal Spo; Target

1min  60%-65%
2min  65%-70%
Imin  70%-75%
4min  75%80%
5min  80%-85%
Yes 10 min  85%-95%
Intubate if not already done.
Chest compressions.
Coordinate with PPV,
100% Q.
ECG monitor.
Yes
IV epinephrine.
If HR persistently below 60 bpm:
consider pneumothorax.
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Flgure 1.3, Neonatal resuscitation team briefing
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Perinatal Risk Factors Increasing the Likelihood of Neonatal Resuscitation

Antepartum Risk Factors

Gestational age less than 36 0/7 weeks

Gestational age greater than or equal to 41 0/7 weeks
Preeclampsia or eclampsia

Maternal hypertension

Multiple gestation

Fetal anemia

Polyhydramnios

Emergency cesarean delivery
Forceps or vacuum-assisted delivery

Breech or other abnormal presentation
Category |l or Il fetal heart rate pattern®
Maternal general anesthesia

Maternal magnesium therapy

Placental abruption

Oligohydramnios

Fetal hydrops

Fetal macrosomia

Intrauterine growth restriction

Significant fetal malformations or anomalies
No prenatal care

Intrapartum Risk Factors

Intrapartum bleeding

Chorioamnionitis

Marcotics administered to mother within 4 hours of delivery
Shoulder dystocia

Meconium-stained amniotic fluid

Prolapsed umbilical cord
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* Preheated warmer

= Warm towels or blankets

* Temperature sensor and sensor cover for prolonged resuscitation
s Hat

* Plastic bag or plastic wrap (<232 weeks' gestation)

* Thermal mattress (<32 weeks' gestation)

Clear * Bulb syringe .
airway * 10F or 12F suction catheter attached to wall suction, set at 80 to 100 mm Hg

* Meconium aspirator

CUTTIN I ETEES o Stethoscope

Ventilate » Flowmeter set to 10 L'min

* Oxygen blender set to 21% (271%-30% if <35 weeks' gestation)

* Positive-pressure ventilation (PPV) device

* Term- and preterm-sized masks

* 8F feeding tube and large syringe

AT ETCE @ Equipment to give free-flow oxygen

» Pulse oximeter with sensor and cover

* Target oxygen saturation table

Intubate * Laryngoscope with size-0 and size-1 straight blades (size 00, optional)

* Stylet (optional)

+ Endotracheal tubes (sizes 2.5, 3.0, 3.5)

» Carbon dioxide (CO,) detector
* Measuring tape and/or endotracheal tube insertion depth table

* Waterproof tape or tube-securing device

* Scissors

* Laryngeal mask (size 1) and 5-mL syringe

Medicate Access to

* 1:10,000 (0.1 mg/mL) epinephrine

= Normal saline

* Supplies for placing emergency umbilical venous catheter and administering
medications

# Electronic cardiac (ECG) monitor leads and ECG monitor
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Low-risk newborn: full-term, good tone, crying.

: — .
High-risk newbom: preterm, poor tone, not crying
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CORRECT: “sniffing” position INCORRECT: Hyperextension

— Y

INCORRECT: Flexion

Optional shoulder roll for maintaining the “sniffing”

&osition /
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Shoulder roll used to position the head

and neck




o

ire 2.9, Suction the mouth then nose: “M” before "N”.




gt Dry the baby and remove wet linen to prevent heat loss and
snmulate breathing. Gentle tactile stimulation may also initiate breathing.
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Warm and maintain normal
temperature, position airvay, clear
secretions if needed, dry, stimulate.

Consider ECG monitor.
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Target Pre-ductal Spo;

After Birth
1 min 60%-65%
2 min 65%-70%
3 min 70%-75%
4 min 75%-80%
5 min 80%-85%
10 min 85%-95%
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not effective if the bz

Stay wih mother for routine care:
Warm and maintain normal
temperature, postticn alrway,
clear secrefions if needed, dry,

ongoing evaluation.

Mo

Warm and malrtain normal

temperature, posttion alrway, clear
secretions if needed, dry, stimulate.




Flgure 2.18. Free-flow oxygen given by a flow-inflating bag (A), a T-piece resuscitator (B), and the tail of a
self-inflating baq with an open reservoir (C)




Flgure 2.19. Adjust the oxygen
concentration with compressed air
(inflow from yellow hose), compressed
oxygen (inflow from green hose), an
oxygen blender, a flowmeter, and patient
tubing (outflow from clear tubing). This
image shows 2 flowmeters attached to

the oxygen blender. Your system may
only have 1 flowmeter.
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Flgure 1.20. Administering CPAP using a flow-inflating bag (A) or a T-piece resuscitator (B).
Note: For CPAP, the mask is held tightly against the face to create a seal.
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Gas tubing

Gas inlet

Maximum pressure-relief control
Manometer

Inspiratory pressure control

Gas outlet (proximal)

T-piece gas outlet (patient)

T-piece PEEP adjustment dial

Opening on T-piece cap

Parts of a T-piece resuscitator /
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Flgure 4,22, CPAP administered to a preterm newborn with nasal prongs.




Figure 4.24 Measunngthecorrectlnseruondepﬂ\foran
omgastncnbe In this example, the tube should be inserted 28 cm.
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Consider ECG monitor.

Position and clear airway.

Spo. monitor.
Supplemental O as needed.
Consider CPAP

Post-resuscitation care.
Team debriefing.




Figure 4.2, Self-inflating bag. Fills spontaneously. Does not need
compressed gas or a tight seal to fill.
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Figure 4.2, Flow-inflating bag. Requires compressed gas and a tight seal to fill.




Flgure 4.4, T-piece resuscitator. Requires compressed gas to function. Pressures
are set by mechanical controls on the device.




Flgure 4.77. Round (top) and anatomic
(bottom) face masks




Correct size anatomic  Incorrect (small) anatomic  Incorrect (large) anatomic Incorrect (upside down) anatomic

t
&

Correct size round Incorrect (small) round Incorrect (large) round

Figure 4.12. Correct and
round face masks. The first
mask in each row is correct. The
remaining masks are incorrect.
They are too small, too large, or
upside down.




A
Figure 413, (A) Cup the chin in the mask. (B) Bring the mask over the mouth and nose.
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A
Flgure 415, Two-hand technique with jaw thrust
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A B

Flgure 4.5, Self-inflating bags with a dosed reservoir (A) and an open “tail” reservoir (B). Both bags
reinflate automatically without compressed gas.




A
Flgure 4.6, How-inflating bag inflated with compressed gas and a tight seal against the baby’s face (A). If
compressed gas is not flowing into the bag or the outlet is not sealed, the bag collapses (B).




Flgure 4.7, AT-piece resuscitator (A). The T-piece resuscitator’s pressure is controlled by adjustable valves. Inspiratory pressure is
adjusted by a dial on the machine (B) and PEEP is controlled by a dial on the T-piece cap (C).
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Table 4-2. The & Ventilation Comective Steps: MR. SOPA

Corrective Steps Actions

M | Mask adjustment. Reapply the mask. Consider the 2-hand technique.
R. | Reposition airway. Place head neutral or slightly extended.
Try PPV and reassess chest movement.
S Suction mouth and nose. Use a bulb syringe or suction catheter.
0 Open mouth. Open the mouth and lift the jaw forward.

Try PPV and reassess chest mavement.

P Pressure increase. Increase pressure in 5 to 10 cm H,0 increments, maximum 40 cm H,0.

Try PPV and reassess chest movement.
A | Alteative Airway Place an endotracheal tube or laryngeal mask.
Try PPV and assess chest movement and breath sounds.




First Assessment

Heart Rate After 15 Seconds of PPV

Increasing

« Announce “Heart rate
is increasing.”

« Continue PPV

- Second HR assessment
after another 15
seconds of PPV,

Not Increasing
Chest IS Moving

Not Increasing
Chest NOT Moving

+ Announce “Heart rate
NOT increasing, chest IS
moving.”

« Continue PPV that
maves the chest.

* S5econd HR assessment
after another 15
seconds of PPV that
moves the chest.

« Announce “Heart rate
NOT increasing, chest is
NOT moving.”

- Ventilation corrective
steps until chest
movement with PPV,

* Intubate or laryngeal
mask if necessary.

- Announce when chest
Is moving.

* Continue PPV that
moves the chest.

- Second HR assessment
after 30 seconds of
PPV that moves the
chest.




Second Assessment

Heart Rate After 30 Seconds of PPV That Moves the Chest

At least
100 beats per minute (bpm)

- Continue PPV 40-60 60-99 bpm
breaths/min until * Reassess ventilation.
spontaneous effort. *Ventilation corrective

steps if necessary.

<60 bpm

* Reassess ventilation.

- Ventilation corrective
steps if necessary.

* Insert an alternative
airway.

* If no improvement,
100% oxygen and
chest compressions.




© Gas outlet
@ PEEP valve (optional)
© Manometer

@) Pressure-release valve

© Gasinlet
@® Gastubing

@ (A) Oxygen reservoir (closed type),
(B) Oxygen reservoir (open type)

@ Valve assembly

N
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1

Pressure
from bag \
Patient outlet ,

Exhaled

T

From patient

Valve assembly within a
seff-inflating bag

Y




Testing a self-inflating bag

Block the mask or gas outlet. ' If no,

* Do you feel pressure * |s there a crack or leak in
against your hand? the bag?

« Does the manometer » |s the manometer missing,
register pressure when you = resulting in an open
squeeze the bag? attachment site?

* Does the pressure-release | « Is the pressure-release
valve open when the valve missing or blocked?

manometer registers 30 to

. 40amHO pressure?

|/ 3. Testing a self-inflating bag * Does the bag reinflate
quickly when you release
your grip?




Flgure 44.6. Testing a flow-inflating bag

Testing a flow-inflating bag

Block the mask or gas outlet.

* Does the bag fill properly?

* Adjust the flow-control valve to read
5 cm H,0 PEEP.

Squeeze the bag 40 to 60 times per

minute.

* Does the bag reinflate quickly when
you release your grip?

» Adjust the flow-control valve to read
30 to 40 cm H,0 when squeezed
firmly.

* Check to be sure that the pressure
still reads 5 cm H,0 when not being
squeezed (PEEP).

If the bag does not fill correctly,
* Is there a crack or hole in the bag?

« Is the flow-control valve open too
far?

* Is the manometer attached?

* Is the gas tubing connected
securely?

* Is the gas outlet sufficiently
blocked?
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Figure 5.7, Endotracheal tubes (size
25, 3.0, 3.5)

Start

20 Seconds

Figure 5.2, Examples of neonatal
laryngeal masks (supraglottic devices)




Table 5-1. Endotracheal tube size for babies of various weights and gestational ages

Gestational Age Endotracheal Tube
(wks) Size (mm ID)
Below 1,000 Below 28 25
1,000-2,000 28-34 3.0

Greater than 2,000 Greater than 34 35




C. Measuring the NTL




Epiglottis

Vocal cord

“igure 5.5, Laryngoscopic view of vocal cords and surrounding structures







Preparing for insertion




Mo

Check chest movement.
Ventilation corrective steps if
needed.

ETT or lanyngeal mask if needed.

b (=53

Intubate if not already done.
Chest compressions.
Coordinate with PPV,

100% Os.
ECG monitor.

i

IV epinephrine.
ﬂrﬂpﬁs_jstﬂmybelnwﬁﬂhpm:

consider pneumothorax.




Indications for Chest
Compressions

+ (Chest compressions are
indicated when the heart rate
remains less than 60 bpm after
at least 30 seconds of PPV that
inflates the lungs, as evidenced
by chest movement with
ventilation.

* In most cases, you should have
given at least 30 seconds of
ventilation through a properly
inserted endotracheal tube or
laryngeal mask.




Sternum

Y
Nipple
line )
N
Xiphoid Compression area

Flgure 6.3, Landmarks for chest
compressions







Coordinated Compressions and Ventilations
3 compressions + 1 ventilation every 2 seconds

+ One-third

Figure 6.5, Compression depth is approximately one-third of the antenor-posterior
diameter of the chest.




Gl A g g3 g S e
L cnl i Sle caad il Siale il il Slie o

3:1 Compression:Ventilation Rhythm
One-and-Two-and-Three-and-Breathe-and ;
One-and-Two-and-Three-and-Breathe-and ;
One-and-Two-and-Three-and-Breathe-and ...
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» Is the chest moving with each breath?
» Are bilateral breath sounds audible?
» Is 100% oxygen being administered through the PPV device?

» Is the depth of compressions adequate (one-third of the AP
diameter of the chest)?

+ Is the compression rate correct?

» Are chest compressions and ventilations well-coordinated?




IV epinephrine.
If HR persistently below E-D bpm:
consider pneumothorax.




When is epinephrine indicated and how should it be
administered?

Indication

Epinephrine is indicated if the baby’s heart rate remains below 60 bpm
after

» At least 30 seconds of PPV that inflates the lungs (moves the chest),
and

« Another 60 seconds of chest compressions coordinated with PPV
using 100% oxygen.
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Epinephrine Summary

Concentration
1:10,000 epinephrine (0.1 mg/mL)

Intravenous (preferred) or Intraosseous

Option: Endotracheal only while intravenous or intraosseous access is being
obtained

Preparation
Intravenous or Intraosseous = 1-mL syringe labeled "Epinephrine-IV"

Endotracheal = 3- to 5-mlL syringe labeled “Epinephrine-ET only”

Intravenous or Intraosseous = 0.1 to 0.3 mU/kg
Endotracheal = 0.5 to 1 mLkg

Administration
Rapidly—as quickly as possible
Intravenous or Intraosseous: Flush with 0.5 to 1 mL normal saline
Endotracheal: PPV breaths to distribute into lungs

Repeat every 3 to 5 minutes if heart rate remains less than 60 bpm.




L

Emergency volume expansion is indicated if the baby is not responding
to the steps of resuscitation AND has signs of shock or a history of
acute blood loss.




Volume Expander Summary

Normal saline (0.9% Nacl)
Suspected anemia: 0-negative packed red blood cells

Intravenous or Intraosseous

Preparation
30- to 60-mL syringe (labeled)

Administration

Over 5 to 10 minutes
(Use caution with preterm newborns fess than 30 weeks’ gestation.)




Liver f L
Umbilical ey
vein “*

Umbilical ‘.; \ :
arteries A —
/\., T
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Flgure 7.3, The umbilical vein travels

through the liver to join the central
venous circulation.




Flgure 7.15. Needle insertion site along the flat anteromedial surface of
the tibia




