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TOPICS

•Hyperbilirubinemia

•Head Injuries

•Whole Body Cooling



NEONATAL HYPERBILIRUBINEMIA

Types: 

•Physiological jaundice

•Breast milk jaundice

•Breastfeeding jaundice

•Pathologic jaundice 

•Hemolytic jaundice 

•Unconjugated (indirect) vs. 
Conjugated (direct)



PHYSIOLOGIC VS PATHOLOGIC 

Physiologic:

•Does not present in the first 24 hours of life

•Usually peaks on day 3-4

•Contributing Factors: polycythemia, 
shortened erythrocyte life span, immature 
hepatic uptake and conjugation process, and 
higher entrohepatic circulation

•Risk factors: sibling with jaundice, AMA, 
cephalohematoma or bruising, isoimmune, or 
other hemolytic anemia, ethnicity

Kenner et al, 2020

Pathologic:
• Dx if presents in first 24 hours of life, 
after the first week of life, or last > 2 
weeks

• Babe’s blood type and Coombs test done 
at birth if mom Rh – or O blood type

• Rh incompatibility 

• ABO incompatibility

•Glucose-6-phosphate dehydrogenase 
(G6PD) deficiency 



BILIRUBIN TYPES

Characteristics Found Phototherapy Effects

Indirect 
(unconjugated 

bilirubin)

Lipid soluble, 

unbound or 

bound to 

albumin

• Free bilirubin 

(unbound)

circulating in 

blood stream

• Needs to be 

bound to albumin 

to get to liver 

(where the 

enzymes are)

Yes • Free bilirubin 

can cause 

kernicterus or 

brain staining

• Deposits in 

fatty tissues 

(sclera & skin)

• JAUNDICE

Direct 
(conjugated 

bilirubin)

Water soluble • Found in the liver 

• If not water 

soluble, cannot be 

excreted without 

enzyme help 

No Build up in the 

liver and can 

cause 

gallbladder 

sludge



HYPERBILIRUBINEMIA NEUROTOXICITY RISK 
FACTORS

(AAP, 2022)



COMPLICATIONS

Acute Bilirubin Encephalopathy

Kernicterus

Hydrops Fetalis

Glucose-6-phosphate dehydrogenase (G6PD) 
deficiency



HYDROPS FETALIS

Abnormal accumulation of fluid in 
2 or more fetal compartments

10% complication from severe 
form of Rh incapability

90% disease or medical condition 
affects the babe’s ability to 
manage fluid.

Can present with:

Ascites, pleural effusion, 
pericardial effusion and skin 
edema



ESCALATION OF CARE FOR THE INFANT WITH 
HYPERBILIRUBINEMIA

(AAP, 2022)



PHOTOTHERAPY
& EXCHANGE 
TRANSFUSION
NOMOGRAM 
FOR PREEMIES

Guidelines for 

hospitalized infants 

less than 35 weeks’ 

gestation:

(AAP, 2004)



TREATMENTS

•Phototherapy 

•Facilitates biliary excretion of 
unconjugated bilirubin

•Intravenous Immunoglobulin 
(IVIG)

•Used with newborns 
diagnosed with Rh 
incompatibility hemolytic 
disease

•Exchange Transfusion

•Withdrawal and replacement of 
newborn's blood with donor

•Used to treat infants

•Whose serum bilirubin continues to rise 
despite phototherapy

•With severe hyperbilirubinemia (i.e. 
hemolytic disease)

•Diagnosed with acute bilirubin 
encephalopathy



HEAD INJURIES



NEONATAL EXTRACRANIAL INJURIES



SCALP SWELLING



CAPUT 

CEPHALOHEMATOMA



SUBGALEAL 
HEMORRHAGE

HTTPS://WWW.Y
OUTUBE.COM/S
HORTS/MNEUT8
CLMSY

Rupture of emissary veins

Can occur during vacuum delivery

Subaponeurotic space located above periosteum

No barrier to stop bleeding

Subgaleal space can hold up to 240 – 260 ml of blood

Entire blood volume of a 3 kg infant

Extends from eyebrow to nape of neck

https://www.youtube.com/shorts/MnEuT8cLmSY


RISK FACTORS

Nulliparous mother

Failed vacuum extraction

Sequential use of vacuum and forceps

Apgar score less then 8 at 5 minutes following vacuum assist delivery



MONITORING SUBGALEAL HEMORRHAGE

Close monitoring of vital signs

Physical assessment of scalp, neck and face

Head circumference

Lab work

• CBC

• Blood gasses

Treatment

• Close monitoring

• Treat hypotension



WHY DO WE DO WHOLE BODY COOLING?

https://www.youtube.com/w

atch?v=Tbsa-OPMni4

https://www.youtube.com/watch?v=Tbsa-OPMni4




CANDIDATES FOR WHOLE BODY COOLING

• ≥ 36 0/7 weeks gestational age

• ≥ 1,800 grams at birth

• Less than 6 hours of age (preferred) 

• No severe congenital anomaly or known major chromosomal 
abnormalities



TO COOL OR 
NOT TO COOL



NEUROLOGICAL 
EXAM



WARMING AFTER WBC

Rewarm after 
72 hours of 

cooling

1

Increase by 
0.5°C per hour

2

Avoid 
hypothermia 
for 24 hours

3



REWARMING

• Do not exceed 0.5°C per hour to avoid sudden 
vasodilation and hypotension

• Have volume expanders and blood pressure medications 
available

• Adjust rewarming speed to infant’s stability and tolerance
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