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Neonatal resuscitation is a critical emergency intervention required by approximately 10% of newborns who fail to

transition spontaneously from intrauterine to extrauterine life. While the vast majority of infants require only basic

support, roughly 1% necessitate intensive resuscitative measures, including chest compressions, intubation, and

the administration of emergency medications. The complexity of this medical procedure demands a rigorous

understanding of physiological transitions, equipment management, and standardized clinical algorithms. This

guide provides a technical deep-dive into neonatal resuscitation protocols, tracing the evolution from the pivotal

2012 WHO and ILCOR guidelines to contemporary practices, with a specific focus on the technical mechanics of

ventilation and vascular access.

The Physiological Transition: Womb to Air

To understand the necessity of resuscitation, one must first grasp the physiological shift that occurs during birth. In 

utero, the fetus relies on the placenta for gas exchange. The lungs are filled with fetal lung fluid, and pulmonary 

vascular resistance (PVR) is high, causing most of the right ventricular output to bypass the lungs via the ductus 

arteriosus. At birth, several critical events must occur within the first 60 seconds, often referred to as the Golden 

Minute:

•  Lung Expansion: The first few breaths generate high negative pressure to clear fetal lung fluid.

•  PVR Reduction: Oxygenation and lung expansion trigger a rapid decrease in pulmonary vascular resistance.

•  Circulatory Shunting: As PVR drops, the flow through the ductus arteriosus reverses and eventually ceases, 

while the foramen ovale closes due to increased left atrial pressure.

When this transition fails—often due to birth asphyxia, prematurity, or maternal complications—the neonate

remains in a state of persistent pulmonary hypertension, leading to hypoxia, hypercarbia, and eventual cardiac

arrest if not addressed immediately.

Preparation and Risk Stratification

Effective resuscitation begins before the infant is delivered. Technical preparation involves identifying high-risk 

factors and ensuring the readiness of the resuscitation environment. According to the 2012 and subsequent 2020 

updates, every birth should be attended by at least one person whose primary responsibility is the newborn and 

who is capable of initiating Positive Pressure Ventilation (PPV).

The Neonatal Resuscitation Checklist

A standardized equipment check is mandatory prior to delivery. This involves the T-ABCframework (Temperature,

Airway, Breathing, Circulation):



Category Required Equipment / Action Technical Specification

Warmth Radiant warmer, towels, plastic wrap Pre-warmed to 36.5–37.5°C

Airway Suction catheter, bulb syringe Suction set to 80–100 mmHg

Breathing PPV device (T-piece or Bag), Masks Flow set to 10 L/min; PIP 20-25 
cmH2O

Oxygen Blender, Pulse Oximeter Start at 21% (term) or 21-30% 
(preterm)

Intubation Laryngoscope, ET Tubes Sizes 2.5, 3.0, 3.5 mm ID

The Resuscitation Algorithm: A Step-by-Step Technical Workflow

The core of neonatal resuscitation follows a strict chronological sequence. Deviating from this sequence can lead to

ineffective care and increased risk of neurological injury.

1. Initial Assessment and Stabilization

Immediately upon birth, the clinician must ask three questions: Is the infant term? Is the infant breathing or 

crying? Does the infant have good muscle tone?If the answer to any of these is "no," the infant is moved to the

radiant warmer.

•  Thermal Regulation: Drying and stimulating the infant. For preterm infants (&lt;32 weeks), they should be 

placed in a polyethylene wrap without drying to prevent evaporative heat loss.

•  Airway Clearance: Positioning the head in the "sniffing position" to align the oropharynx, laryngeal, and 

tracheal axes. Suctioning is reserved for infants with obvious airway obstruction.

2. Ventilation: The Most Critical Step

The 2012 guidelines and the MSF medical guidelines emphasize that ventilation of the lungs is the single most 

important and effective stepin neonatal resuscitation. If the heart rate is below 100 beats per minute (bpm) or

the infant is gasping/apneic, PPV must be initiated immediately.

3. Technical Mechanics of Positive Pressure Ventilation (PPV)

The effectiveness of PPV is measured by a rising heart rate and visible chest rise. The technical parameters are as

follows:

•  Rate: 40 to 60 breaths per minute.

•  Pressure: Initial Peak Inspiratory Pressure (PIP) of 20–25 cm H2O. Term infants may occasionally require 30–

40 cm H2O for the first few breaths to displace lung fluid.

•  PEEP: Positive End-Expiratory Pressure (PEEP) of 5 cm H2O is recommended to maintain Functional 

Residual Capacity (FRC).

If the heart rate does not increase, the clinician must perform the MR. SOPA corrective steps:

1.  Mask adjustment

2.  Reposition airway

3.  Suction mouth and nose

4.  Open mouth



5.  Pressure increase

6.  Alternative airway (Endotracheal tube or Laryngeal Mask Airway)

Neonatal Resuscitation Lines: Vascular Access and Pharmacotherapy

When ventilation fails to restore a heart rate above 60 bpm, circulatory support via chest compressions and 

medications becomes necessary. This requires the establishment of neonatal resuscitation lines, specifically

Umbilical Venous Catheters (UVC).

Umbilical Venous Catheterization (UVC) Procedure

The umbilical vein is the preferred route for emergency access due to its size and ease of cannulation in the

delivery room. The technical steps include:

•  Preparation: Clean the cord with antiseptic. Place a sterile tie at the base of the cord.

•  Identification: The umbilical vein is a single, large, thin-walled vessel, whereas the two umbilical arteries are 

smaller and thick-walled.

•  Insertion: Insert a 3.5F or 5F catheter 2–4 cm until blood return is noted. It should be just deep enough to 

allow free flow of blood; inserting it too far (into the liver) can lead to hepatic injury if hypertonic solutions are 

administered.

Pharmacological Management

The primary drug used in neonatal resuscitation is Epinephrine. Its alpha-adrenergic effects cause peripheral

vasoconstriction, improving coronary perfusion pressure and oxygen delivery to the myocardium.



Medication Concentration Dosage (IV/UVC) Dosage (Endotracheal)

Epinephrine 1:10,000 (0.1 mg/mL) 0.01 to 0.03 mg/kg 0.05 to 0.1 mg/kg

Normal Saline 0.9% NaCl 10 mL/kg over 5-10 min N/A

Note: Endotracheal epinephrine is less effective than the IV route and is only used as a stop-gap while UVC access

is being established.

Chest Compressions: Technical Execution

Chest compressions are indicated if the heart rate remains below 60 bpm after 30 seconds of effective PPV 

(demonstrated by chest rise). The 2012 and 2020 guidelines both strongly recommend the two-thumb technique

over the two-finger technique.

The Two-Thumb Technique

The clinician encircles the infant's torso with both hands, placing the thumbs on the lower third of the sternum (just

below the inter-mammary line) and the fingers supporting the back. This method is preferred because it provides

higher coronary perfusion pressure and is less tiring for the rescuer.

•  Depth: One-third of the anterior-posterior diameter of the chest.

•  Ratio: 3 compressions to 1 ventilation (3:1). This results in 90 compressions and 30 breaths per minute.

•  Coordination: Compressions and ventilations should be coordinated to avoid simultaneous delivery, which 

reduces ventilation efficacy.

Comparative Analysis: 2012 Guidelines vs. 2020 Updates

The science of resuscitation is constantly evolving based on ILCOR (International Liaison Committee on

Resuscitation) systematic reviews. Significant shifts occurred between the 2012 WHO recommendations and the

2020 AHA/AAP updates.



Feature 2012 WHO/ILCOR Standard 2020/Current Update

Initial Oxygen (Term) Room Air (21%) Room Air (21%)

Initial Oxygen (Preterm) 21% to 30% 30% (strongly emphasized)

Meconium Management Routine suctioning for non-vigorous No routine suctioning; focus on PPV

Cord Clamping Immediate clamping (often) Delayed cord clamping (30-60s) 
recommended

ECG Monitoring Pulse oximetry mainly Early use of ECG for accurate heart 
rate

Epinephrine Timing After 30s of compressions Emphasis on IV/UVC route within 3-5 
mins

Technical Challenges and Troubleshooting

In high-pressure clinical environments, errors in neonatal resuscitation often stem from equipment failure or

communication breakdowns. Effective troubleshooting requires a systematic approach.

Failure to Achieve Chest Rise

If PPV is not resulting in chest rise, clinicians must evaluate the Airway-Interface-Pressure triad:

•  Airway: Is there meconium or thick mucus? Use a 10F or 12F suction catheter. Is the neck overextended or 

flexed? Re-adjust to the neutral "sniffing" position.

•  Interface: Is there a leak around the mask? Re-apply the mask using the "C-and-E" grip.

•  Pressure: Is the PIP sufficient? In cases of stiff lungs (e.g., RDS or pneumonia), pressures up to 30–35 cm 

H2O may be required.

Case Study: The Extremely Preterm Infant

An infant born at 26 weeks gestation presents a unique technical challenge. Their skin is highly permeable, and 

their lungs are structurally immature. Thermal management is the first priority; use a chemical warming mattress 

and plastic wrap immediately. Ventilatory supportshould prioritize PEEP to prevent alveolar collapse. High-

concentration oxygen (above 30%) should be titrated carefully using a blender to meet target SpO2 levels, avoiding

oxygen toxicity and retinopathy of prematurity (ROP).

The Timeline of Treatment: Data Capture and Quality Improvement

Recent technical studies emphasize the importance of capturing treatment timelinesin the delivery room. Using

video debriefing and digital timestamps allows medical teams to analyze the "latency to first breath" and "time to

first compression."

Target Oxygen Saturation (SpO2) Post-Birth

Resuscitation success is not just about a heart rate &gt;100 bpm; it is about reaching physiological SpO2 targets

without hyperoxia. The following timeline is used for technical assessment:

•  1 Minute: 60% – 65%

•  2 Minutes: 65% – 70%



•  3 Minutes: 70% – 75%

•  4 Minutes: 75% – 80%

•  5 Minutes: 80% – 85%

•  10 Minutes: 85% – 95%

Clinicians must resist the urge to increase FiO2 to 100% simply because the infant appears cyanotic in the first

three minutes; this is a normal physiological state during the transition.

Post-Resuscitation Care and Long-term Implications

Successful resuscitation is merely the first phase of care. Infants who require significant intervention are at risk for 

Hypoxic-Ischemic Encephalopathy (HIE), multi-organ dysfunction, and metabolic acidosis. Post-resuscitation

management includes:

•  Therapeutic Hypothermia: For infants &gt;35 weeks with moderate-to-severe HIE, cooling the core 

temperature to 33.5°C for 72 hours can significantly reduce neurodevelopmental disability.

•  Glucose Management: Monitoring for hypoglycemia, as the metabolic stress of resuscitation rapidly depletes 

glycogen stores.

•  Respiratory Support: Transitioning from manual PPV to mechanical ventilation or CPAP in the Neonatal 

Intensive Care Unit (NICU).

The technical landscape of neonatal resuscitation has shifted from a "one-size-fits-all" approach to a highly

nuanced, data-driven discipline. From the 2012 focus on basic newborn care in resource-limited settings to the

advanced technological monitoring of the 2020s, the goal remains consistent: the rapid and safe establishment of

pulmonary gas exchange. Mastery of these protocols, combined with technical proficiency in procedures like UVC

insertion and T-piece ventilation, remains the cornerstone of neonatal emergency medicine. As guidelines continue

to be updated with new evidence regarding cord clamping and oxygen titration, the emphasis on the Golden Minute

and effective ventilation remains the most vital factor in ensuring positive outcomes for the world’s most vulnerable

patients.
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