PEDIATRICS

Chapter 1

The Neonate
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Deﬁnitions

• Newly born (immediately after delivery)
• Neonate < 30 days

Normal chief complaints

• History and PE ﬁndings
• Diagnostic work up: None
• Treatment required: None
• Normal vital signs: Heart rate 120-160 beats per minutes, respiratory rate 40-60
breaths per minute and systolic BP 60 to 90 mmHg
• Fever > 100.4 rectally

Growth

Figure 1.1
APGAR Score

• Normal-term neonates generally lose 5 to 8% of birth weight in the days after
delivery but regain their birth weight within 2 weeks. They then gain 14 to 28 g/day
until 3 months of age
• APGAR scores are routinely obtained at 1, 5 minutes and rarely at 10 minutes
If the APGAR is less than 7 at 5 minutes it should be repeated every 5 minutes up to 20
minutes. 0 and 5 minute APGARS are not predictive of outcome
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Normal Head

The newborn's skull consists of ﬁve major bones (two frontal, two parietal, and one
occipital) that are separated by cranial sutures. The sutures allow movement and
molding of the cranium through the birth canal during labor and also allow for rapid
postnatal growth and development of the brain. Two fontanelles are present, the
anterior and posterior fontanelles. The anterior fontanelle is the largest and closes
between 15 months and 24 months. The posterior fontanelle is smaller and closes
between 6-8 weeks after birth.
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Metopic Suture

Figure 1.2
Scull of the newborn
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Deformational posterior plagiocephaly is not present at birth and characteristic
physical examination ﬁndings include a parallelogram when viewed from above,
ipsilateral ear displaced anteriorly, and no bony ridge over the lambdoid suture. It
usually presents as unilateral occipitoparietal ﬂattening but can be bilateral. All sutures
are open!
In contrast, an infant with lambdoid craniosynostosis has a trapezoid shape when
viewed from above and the ipsilateral ear is displaced posteriorly and inferiorly. A bony
ridge is palpable over the closed lambdoid suture, and there is unilateral
occipitoparietal ﬂattening posteriorly. Posteriorly, there is an ipsilateral occipitomastoid
bulge and the skull base appears tilted. Diagnostic imaging is usually performed to
conﬁrm physical examination ﬁndings and includes a head CT scan with 3-dimensional
reconstruction, CT scan with bone windows, and/or Towne's view.

PEDIATRICS

Normal Chest

Figure 1.3
Pulse Oximetry

• Newborn gynecomastia - Up to 90 percent of newborn boys have palpable breast
tissue secondary to transplacental transfer of maternal estrogens which usually
resolves spontaneously within four weeks of birth.
• Pulmonary - check for normal breath sounds
• Transient tachypnea of the newborn is seen in infants born by cesarean delivery or
precipitous delivery, resulting in ﬂuid in lungs. Typically resolves in 12-24 hours.
• Cardiac
Pulse Oximetry to Screen Newborns for Congenital Heart Disease

Timing

Pulse Oximetry
Reading

24 hrs of life or later
(or shortly before
discharge, if earlier)

≥ 95% in right hand
or foot, with 3%
or less absolute
difference in oxygen
saturation between
the right hand and
foot

Interpretation

Negative screening
result

Next Steps

Plan for discharge

• Normal abdomen - Round and symmetric.
• Umbilical stump – one vein and 2 arteries
• Normal GU – check for normal male/female genitalia, normal anus
• In male newborns, both testes should be descended into the scrotal sac. Retractile
testes can be milked down into the scrotum and do not require intervention.
• Vaginal discharge - white discharge or small amount of blood may be present and
is a normal response to maternal estrogen withdrawal

PEDIATRICS

Extremities

Hips
• Newly born and neonates need to be checked for developmental dysplasia of the
hips. The maneuvers to check are Barlow and Ortalani. In a completely normal
exam you will not feel a click or a clunk.
• Barlow maneuver - adduct the hip (ie, the knee is drawn across the body) while
pushing the thigh posteriorly.
• Ortolani maneuver - the hip being tested is abducted (ie, the knee is moved away
from the midline toward the examining table into a frog-leg position) and gently
pulled anteriorly.
Feet
Positional deformity of the foot is easily corrected with straightening the foot into a
normal position - requires no further management.

Newborn Reﬂexes

Figure 1.4
Newborn Reﬂexes A

Stimulation

Response

Flash of light, puff of air

Blinking

Closes both eyes

Sole of foot stroked

Babinski

Fans out toes, twists foot in

Palms touched

Grasping

Grasps tightly

Sudden stimulation, such as
hearing loud noise or being
dropped

Moro
(startle)

Cheek stroked or side of mouth
touched

Rooting

Startles, arches back, throws
legs, then rapidly closes them to
center of body
Turns head, opens mouth, begins
sucking

Held above surface and
feet lowered to touch surface

Stepping

Moves feet as if to walk

Object touching mouth

Sucking

Sucks automatically

Face put down in water

Swimming

Placed on back

Tonic neck

Makes coordinated swimming
movements
usually turns head to the right
(called “fencer’s pose”)
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Figure 1.5
Newborn Reﬂexes B

Development Pattern
Blinking

Permanent

Babinski

Disappears after 9 months to 1
year

Grasping

Weakens after 3 months,
disappears after 1 year

Moro (startle)

Disappears after 3 to 4 months

Rooting

Disappears after 3 to 4 months

Stepping

Disappears after 3 to 4 months

Sucking

Disappears after 3 to 4 months

Swimming

Disappears after 6 to 7 months

Tonic neck

Disappears after 2 months
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Common Skin Findings in Newborns

Characteristics
Macular pink-red capillary dilations,
often bilateral that fades over time

Red or dark purple capillary
malformation that does not
fade, ophthalmology referral
needed (if near eye)

Figure 1.6
Common Skin Findings

Benign vascular tumor caused by increased
growth of endothelial cells on blood vessels,
often self-involutes
Flesh-colored papules with erythematous
base that contains eosinophils and resolves
Pustules without erythema that
contain neutrophils, rupture and leave
hyperpigmented macules, may persist for
months
White papules, consist of epidermal cysts
with keratinous material, sudden rupture in

Blue-gray macules up to 10-cm diameter
(common among black, Native American,
Hispanic populations), fade by 4 years of age
Light-brown macule, likely benign that may
McCune-Albright syndrome
Reticular mottled skin caused by vascular
response to cold,
usually resolves with warmth

< Finding >
Salmon patch
(nevus simplex)

Port-wine stain
(nevus

Location
Forehead, upper
eyelid, nape of the
neck (stork bite)
Sturge Weber
syndrome - port
wine stain over
trigeminal nerve,
associated with
seizures and glaucoma

Hemangioma

Erythema
toxicum

Diffuse
(face and neck)

Pustular
melanosis

Diffuse (forehead,
chin, neck, back)

Milia

Mongolian spots
(dermal
melanocytosis)

Nose

Common in
sacral region

Café au lait
spots
Cutis
marmorata

Usually close to
lower limbs
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Newly born Infant Abnormalities

Head abnormalities
• Caput succedaneum - scalp edema not limited by suture lines, which usually
resolves within 48 hours of delivery.
• Cephalohematoma - results from injury of a blood vessel in the subperiosteal layer
of the calvaria during delivery, usually after forceps or a vacuum extraction. It is
limited by suture lines and is a risk factor for jaundice and may get worse over 48
hours.
HEENT abnormalities
• Dacryostenosis - a blocked tear duct, excessive watering from the eye, may
become secondarily infected. Treatment is duct massage 4-5X day, and usually
resolves by 6-9 months of age. Refer if not resolved by 1 year of age.
• Ophthalmia neonatorum

Etiologies of Ophthalmia Neonatorum

Etiology

Figure 1.7
Etiologies of Ophthalmia
Neonatorum

Chemical
irritant

Timing/Clinical
Presentation

Uncommon with use
First 24-36 hours,
of erythromycin
injection and erythema
ointment

HSV

Treatment
None

Gram-negative
diplococci bacteria
Full septic evaluation,
including LP

Admission
Eye irrigation/
ophthalmology
consult
Amp and Gent or
Amp and cefotaxime

5-14 days post
delivery
Mild hyperemia to
severe hyperemia
with chemosis

Obligate intracellular
bacteria
May develop staccato
cough at 4-6 weeks,
Eosinophilia

Macrolide

First two weeks of life,
Vesicles around eye
to keratoconjunctivitis

Enveloped, doublestranded, DNA viruses
Full septic evaluation
including LP

Acyclovir

2-5 days post delivery,
Gonococcal bilateral hyperpurulent
discharge

Chlamydia

Diagnostic
Findings
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HSV

Diagnostic ﬁnding of HSV may present one of three ways:
- Disseminated disease involving multiple organs
- Localized central nervous system (CNS) disease, with or without skin involvement
- Disease limited to the skin, eyes, and/or mouth

Choanal atresia

• Congenital disorder - nasal choanae occluded by soft tissue (membranous), bone,
or a combination of both, due to failed recanalization of the nasal fossae during fetal
development.
› Unilateral - unilateral mucopurulent discharge
› Bilateral - unable to breathe, since newborns are obligate nasal breathers
With crying they are pink and when they suck on a paciﬁer they are blue

› Otolaryngologist consult immediately, intubation required if bilateral
• Ankyloglossia - a short frenulum attaches the tongue to the ﬂoor of the mouth

Neck

• Torticollis – usually from birth trauma to the sternocleidomastoid muscle resulting in
swelling or hematoma formation within the muscle. Requires stretching and PT to
avoid plagiocephaly and ear misalignment.
• Webbing - associated with Turner syndrome
• Cystic hygroma - a congenital lymphatic malformation in the neck region.
• Thyroglossal duct cyst is a midline neck mass that shifts with movement of the
tongue.
• Brachial Cleft Cyst - incomplete involution of branchial cleft structures (5 branchial
arches) Most common is second branchial cleft cyst with the external punctum
found anterior and medial to the sternocleidomastoid (SCM) on the neck skin.

Chest/ Pulmonary Abnormalities

• Pulmonary
• Diaphragmatic hernia – intestines migrate into chest during intrauterine
development – newly born infant presents with respiratory distress and a scaphoid
abdomen
• Respiratory Distress Syndrome (RDS) - Pulmonary surfactant deﬁciency (newborns
born < 37 weeks gestation- risk increases the more premature) – present with
tachypnea, grunting, ﬂaring and using accessory muscles – Chest x-ray-ground
glass appearance- treatment -surfactant therapy and supportive care
• Meconium aspiration – may cause inﬂammatory pneumonitis-infants have history
of meconium followed by tachypnea, rales and rhonchi, cyanosis and poor
oxygenation- treatment focuses on respiratory distress and treating underlying
physiologic stressors
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Pulse Oximetry to Screen Newborns for Congenital Heart Disease
Timing

Pulse Oximetry
Reading

24 hrs of life or later
(or shortly before
discharge, if earlier)

90% to 94% in right
hand or foot, or 3%
or less absolute
difference in oxygen
saturation between
the right hand and
foot

Repeat screening
needed in 1 hr

If repeat results are
in this range, repeat
screening again in
1 hr;
3 readings in this
range warrant
echocardiography

24 hrs of life or
later (or shortly
before discharge, if
earlier) or on repeat
screening

< 90% in right hand
or foot

Positive screening
result

Echocardiography

Interpretation

Next Steps

Abdominal Abnormalities

• Omphalocele - protrusion of abdominal viscera from a midline defect at the base of
the umbilicus, associated with chromosomal abnormalities.
• Gastroschisis – protrusion of the abdominal viscera through a full-thickness
abdominal wall defect, usually to the right of the umbilical cord.

Omphalocele

Figure 1.8
Abdominal Abnormalities

Gastroschisis

• Umbilical hernia - Congenital – present as an easily reducible bulge at umbilicusmost resolve spontaneously within several years
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GU

Figure 1.9
Types of hypospadias

• Hypospadius - failure of tubularization and fusion of the urethral groove. It occurs in
boys, the urethra opens onto the underside of the penile shaft, at the penoscrotal
junction, between the scrotal folds, or in the perineum. No circumcision
(tissue used for repair).

Subcoronal

Midshaft

Penoscrotal

• Ambiguous genitalia - bilateral undescended testes, a micropenis (penile length for
a term newborn is 2.5 to 3.5 cm), or a biﬁd scrotum
• Inguinal hernia – processus vaginalis fails to close and leads to a bulge in the
inguinal canal that may extend to the scrotum.
• Hydrocele - occurs when the processus vaginalis fails to close and allows only ﬂuid
to pass through and usually transilluminates with light (resolve within the ﬁrst one to
two years of life).

Musculoskeletal

Clavicle fracture – palpate clavicles in infants, especially LGA with difﬁcult deliveries
Hips
• DDH - Barlow maneuver -adduct the hip while pushing the thigh posteriorly. A clunk
indicates that the head of the femur has moved out of the acetabulum; the
Ortolani maneuver (the hip being tested is abducted and gently pulled anteriorly).
A palpable clunk of the femoral head with abduction signiﬁes movement of an
already dislocated femoral head into the acetabulum and relocates it..

Figure 1.10
Barlow-Ortolani maneuver
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Barlow
Maneuver

Ortolani
Maneuver

• Girls born breech – increased risk of dysplasia- perform imaging (ultrasonography
at six weeks of age or plain radiography at four months of age)
• Family history of dysplasia or boy born breech – consider imaging
Feet
• Talipes equinovarus (clubfoot) - inversion and adduction of the forefoot, inversion
of the heel and hindfoot, limited extension of the ankle and subtalar joint, and
internal rotation of the leg.
› necessitates an orthopedic consultation and usually casting

PEDIATRICS

C5
C6
C7

Figure 1.11
Brachial plexus

C8
T1

• Brachial plexus injuries - more common in newborns who are large for gestational
age, especially those with shoulder dystocia or a prolonged delivery.

C1
C2

Figure 1.12
Brachial plexus

C3
C4
C5
C6
C7
C8
T1

• An Erb palsy - traction injury to C5 to C7 spinal nerve roots- waiter’s tip - hold his or
her arm medially rotated to the side with the hand pronated- may require PT
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C1
C2
C3

Figure 1.13
Klumpke Paralysis

C4
C5
C6
C7
C8
T1

• A Klumpke palsy - C8 and T1 = paralysis of the entire arm with absent reﬂexes.
Klumpke paralysis (variant) produces a claw hand - may require physical therapy

