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Physical Examination of the Newborn and Important 
Aspects of Early Newborn Care – An Irish Perspective
Aisling Smith, MD, Robert McGrath, MD, Naomi McCallion, MD, and 
Tom Clarke, MD

Abstract:

Appropriate physical examination technique of the newborn 
infant is vital to ensure the detection of pathology and the timely 
instigation of required management. No infant should be viewed 
as ‘routine,’ and all babies must have a comprehensive physical 
examination completed prior to discharge home. This paper will 
outline an Irish approach to good physical examination technique 
of the newborn for a number of the more challenging and 
error-prone aspects of the physical exam, which non-neonatal 
VSHFLDOLVWV�DQG�PHGLFDO�VWXGHQWV�PD\�¿QG�KHOSIXO��

Introduction

Appropriate physical examination technique of the newborn in-
fant is vital to ensure the detection of pathology and the timely 
instigation of required management or onward referral. Medical 
students are typically instructed on neonatal physical examination 
during their paediatric clerkships and may not receive any addi-
tional neonatal training prior to graduation. The duration of pae-
diatric and neonatal medical student clerkships varies between 
Irish universities. Many medical specialties interact with neona-
tal patients besides neonatal or paediatric departments including 
ophthalmology, orthopaedics, general surgery, dermatology, and 
general practice. In particular, approximately 2,950 family doctors 
(general practitioners, GPs) in Ireland provide essential services 
for newborn care including 2 and 6 weeks checks, monitoring 
feeding, weight gain, head growth, and development. (1) Such 
visits provide a key window of opportunity for the early detection 
of pathology. 

The curriculum of the School of Medicine at the Royal College of 
Surgeons in Ireland (RCSI) is designed to give medical students a 
sound knowledge of the science and art of medicine. RCSI medi-
cal students receive 7 weeks of training in paediatrics during their 
4th of 5 years of medical school, of which one week is dedicated 
VSHFL¿FDOO\� WR� QHRQDWDO� WUDLQLQJ� LQ� D� WHUWLDU\� PDWHUQLW\� KRVSLWDO��
During their week of neonatal clerkship, correct physical exami-
nation technique of the newborn is emphasised. Students attend 
several tutorials detailing neonatal physical examination, have the 
opportunity to perform neonatal physical examination safely on 
well infants on the postnatal wards and also have access to on-
line videos teaching comprehensive assessment of the neonatal 
cardiovascular system, head, face and neck, gastrointestinal sys-
tem, neurological system, and hip examination. At the end of their 
paediatric rotations, the students’ neonatal physical examination 
skills are thoroughly tested via a clinical examination of a well 
newborn, to ensure high standards of clinical practice and safety 
after graduation. One of the authors (TC), a professor of neonatol-
ogy, has noted an improvement in the clinical examination skills of 
RCSI medical students at the end of their rotation assessments in 
recent years. The majority of neonatal medical student education 
is now provided by postgraduate paediatric and neonatal trainees 
who have taken time out of their specialist training schemes to 
pursue full-time research for higher degrees. It is probable that 
education delivered by those pursuing neonatology as a career 
improves the knowledge base of students regarding the newborn 
physical examination.

It is critically important that all professionals involved in newborn 
care, including junior doctors, surgeons, midwives, and advanced 
nurse practitioners are fully versed in the appropriate physical ex-
amination technique of the newborn. No infant should be viewed 
as ‘routine,’ and all babies must have a comprehensive physical 
examination completed prior to discharge home. This paper will 
outline the Irish approach to good physical examination technique 
of the newborn for a number of the more challenging and error-
prone aspects of the physical exam, which non-neonatal special-
LVWV�DQG�PHGLFDO�VWXGHQWV�PD\�¿QG�KHOSIXO��

General Inspection of the Newborn

Doctors performing newborn examinations should position them-
selves so that they easily look at both the parents and baby and 
smile reassuringly, to all, as needed. Well trained doctors will 
quickly observe the colour, respiratory status, level of alertness, 
posture, movement, and nutrition status of the infant. 

The normal baby is typically a pale pink colour. Skin colour should 
be observed for cyanosis, pallor, jaundice, and plethoric appear-
ance. Central cyanosis should be assessed under the infant's 
WRQJXH�� LV�DOZD\V�DQ�DEQRUPDO�¿QGLQJ�DQG�PD\� LQGLFDWH�D�FRQ-
genital heart lesion or lung pathology. Acrocyanosis, cyanosis of 
the extremities, particularly of the soles of the feet and palms of 
WKH�KDQGV��LV�D�QRUPDO�¿QGLQJ�DQG�W\SLFDOO\�FDXVHG�E\�WKH�LQIDQW�
being cold. Neonatal pallor warrants a prompt assessment for po-
WHQWLDO�VHSVLV�RU�DQDHPLD��1HRQDWDO�MDXQGLFH�LV�D�FRPPRQ�¿QGLQJ��
particularly in breastfed infants. Jaundice which appears before 
24 hours of age is pathological until proven otherwise, and ap-
propriate investigations for immune-related haemolysis (Rhesus 
or ABO incompatibility), congenital infection, sepsis, and biliary 
obstruction should follow. A plethoric, or ‘ruddy,’ appearance to 
the baby is usually related to polycythaemia. Polycythaemia is de-
¿QHG�DV�D�FHQWUDO�KDHPDWRFULW�!�����DQG�LV�FRPPRQO\�DVVRFLDWHG�
with maternal gestational diabetes mellitus, trisomy 21 and recipi-
ents of twin-to-twin transfusion. 

General inspection of the baby’s respiratory system includes ob-
servation for signs of respiratory distress, including tachypnoea 
�UHVSLUDWRU\�UDWH�RYHU����EUHDWKV�SHU�PLQXWH���QDVDO�ÀDULQJ��LQWHU-
FRVWDO��DQG�VXEFRVWDO�UHFHVVLRQ��*UXQWLQJ��GH¿QHG�DV�IRUFHG�H[-
SLUDWLRQ�DJDLQVW� D�SDUWLDOO\� FORVHG�JORWWLV�� LV� D� VLJQL¿FDQW� VLJQ�RI�
respiratory distress as the baby is attempting to generate their 
own positive airway pressure. 

The level of consciousness of the baby should be automatically 
assessed during the general inspection. There are 5 levels of 
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consciousness (LOC) that a newborn may assume; alert, hy-
peralert, lethargic, stuporous, and comatose. An ‘alert’ baby is a 
QRUPDO�EDE\��WKH�EDE\�ZLOO�DVVXPH�D�VHPL�ÀH[HG�SRVWXUH��PRYH�
their limbs symmetrically and spontaneously, have spontaneous 
eye-opening, interact with their environment, and be consolable. 
A ‘hyperalert’ baby is baby hyperalert to environmental stimuli, 
often inconsolable, requires frequent soothing, has exaggerated 
SULPLWLYH�UHÀH[HV�DQG�IHHGLQJ�GLႈFXOWLHV��$�EDE\�H[KLELWLQJ�VLJQV�
of hyperalertness may potentially be withdrawing from maternal 
medication, prescribed or illicit, or developing central nervous sys-
tem pathology such as meningitis or encephalitis. The decreased 
LOC states include lethargy, stuporous and comatose and always 
require immediate attention. A lethargic baby will be active on 
handling but will be quiet and non-responsive when not stimu-
lated. A stuporous baby will only respond to noxious stimuli, such 
DV�¿UP�VWHUQDO�UXE��ZKLOH�D�FRPDWRVH�EDE\�ZLOO�QRW�UHVSRQG�WR�QR[-
LRXV�VWLPXOL�DW�DOO��7KH�GLႇHUHQWLDO�GLDJQRVLV� IRU�GHFUHDVHG�/2&�
of the newborn is large and includes sepsis, hypoxic ischaemic 
encephalopathy, meningitis, encephalitis, hypoglycaemia, and in-
born errors of metabolism.

Head Circumference (HC)

The head circumference should be measured at its maximum by 
positioning the measuring tape around the most prominent part 
of the forehead and the most prominent part of the occiput. The 
measuring tape should be tight, so as not to over-estimate the 
HC, with the numbers facing out. The HC should be taken at the 
intersection of the blue lines on the measuring tape, in this case, 
36.8cm (Figure 1). The normal range of HC in a term infant is 
32cm to 37 cm. The HC should be plotted on an appropriate cen-
tile chart and considered in tandem with the weight and length 
of the baby as well as its growth trajectory. The most common 
cause of macrocephaly is familial macrocephaly. However, rarer 
causes include hydrocephalus, Fragile X, and Sotos syndromes, 
PXFRSRO\VDFFKDULGRVHV�� DQG� QHXUR¿EURPDWRVLV�� 0LFURFHSKD-
O\� LV� W\SLFDOO\� D�PRUH� VLQLVWHU� HQWLW\�� WKH�GLႇHUHQWLDO� GLDJQRVLV� RI�
which includes intrauterine growth restriction, congenital infection 

(TORCH infection, Zika virus), genetic abnormalities, metabolic 
disease, periventricular leukomalacia, neuronal migration disor-
ders, and craniosynostosis. (2,3)

Eye Examination

The newborn eyes should be structurally assessed for the pres-
ence of hypertelorism, hypotelorism, epicanthic folds, and colo-
boma, all of which may form part of a dysmorphic phenotype. Of 
great importance for each newborn is examination with an oph-
WKDOPRVFRSH�WR�FRQ¿UP�WKH�SUHVHQFH�RI�ELODWHUDO�UHG�UHÀH[HV��7KH�
ophthalmoscope is held in the examiner's hand, and the baby’s 
eye is gently opened with the other hand, as shown in Figure 2, to 
LQVSHFW�IRU�WKH�UHG�UHÀH[��$Q�DEVHQW�UHG�UHÀH[�LQGLFDWHV�FRQJHQL-
tal cataract secondary to a congenital infection, genetic disorders 
including trisomy 21 or metabolic disease such as galactosemia. 

Figure 1: Measuring the Head Circumference 

)LJXUH����([DPLQDWLRQ�RI�WKH�H\H�IRU�WKH�UHG�UHÀH[
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(4) On very rare occasions, intraocular tumours may cause an 
DEVHQW�UHG�UHÀH[�

Examination of the Cardiovascular System & Palpation of the 
Femoral Pulses

On examination of the cardiovascular system, the infants co-
ORXU��UHVSLUDWRU\�VWDWXV��FDSLOODU\�UH¿OO�WLPH��DQG�SUHFRUGLDO�DFWLYLW\�
should be assessed. An active precordium may indicate the pres-
ence of left-to-right shunting. A thrill is a palpable murmur while 
palpation of a heave indicates right ventricular hypertrophy. Inno-
FHQW��WUDQVLHQW�KHDUW�PXUPXUV�DUH�RIWHQ�GHWHFWHG�LQ�WKH�¿UVW�GD\V�
following delivery and are commonly related to the closure of the 
patent ductus arteriosus. On auscultation of a heart murmur, the 
PXUPXU�VKRXOG�EH�FODVVL¿HG�DFFRUGLQJ�WR�LWV�JUDGH��ORFDWLRQ��UHOD-
tion to systole, radiation, and whether the infant is symptomatic 
or asymptomatic. Clinical symptoms and signs associated with 
congenital heart disease include cyanosis, lethargy, tachypnoea, 
poor feeding, slow weight gain, hepatomegaly, and low oxygen 
saturations. Bilateral palpation of the femoral pulses forms an in-
tegral part of the neonatal cardiovascular examination. The femo-
ral pulses are located halfway between the anterior iliac spine and 
WKH�SXELF�V\PSK\VLV��3DOSDWLRQ�RI�WKH�IHPRUDO�SXOVHV�PD\�EH�GLႈ-
cult when the baby is crying, tachypnoeic, or tensing their abdomi-
nal wall musculature. Placing the infant into a ‘diamond’ position, 
with both legs abducted and the soles of their feet opposed, as per 
Figure 3, can alleviate these issues and allow easier palpation of 
the femoral pulses. Absent or weak femoral pulses are a concern-
ing clinical sign and may indicate a left-sided obstructive heart 

lesion including a left hypoplastic heart, aortic coarctation, aortic 
stenosis or interrupted aortic arch. (5) 

Palpation of the liver

Palpation of the neonatal liver should begin in the right iliac fossa 
and progress to the right costal margin. Steady pressure should 
be applied to the abdomen, and it is normal for up to 1cm of the 
liver edge to be palpable below the right costal margin. With the 
hand that is not being used for abdominal palpation, the abdomen 
can be relaxed by grasping the ankles and holding the legs at right 
angles to the abdomen. The abdomen should relax if you wait 
SDWLHQWO\�LQ�WKLV�SRVLWLRQ��'LႇHUHQWLDO�GLDJQRVLV�RI�QHRQDWDO�KHSD-
tomegaly includes congestive heart failure, congenital infection, 
haemolytic disease of the newborn, and metabolic disease. (6)

Palpation of the Testes

7KH� WHVWHV�DUH�SUHVHQW� LQ� WKH�VFURWXP� LQ�����RI� IXOO�WHUP�PDOH�
infants. The inguinal canal should be obliterated by placing the 
LQGH[�¿QJHU�RYHU�LW�GXULQJ�SDOSDWLRQ�RI�WKH�WHVWLFOH�LQ�WKH�VFURWXP��
This is to ensure that retractile testicles cannot ascend the ingui-
nal canal during the examination. Failure of the testes to descend 
by 6 weeks of age is abnormal. (7) As per Haid et al., persistent 
undescended testes at 6 months of age in a term boy should be 
actively treated with orchidopexy performed to ensure the testes 
are in a scrotal position by 12 months of age. (8) Delayed man-
agement of undescended testes may promote future infertility with 
lower sperm concentrations inversely associated with the age of 
correction. (9)

“ Absent or weak femoral pulses are a 
concerning clinical sign and may indicate 
a left-sided obstructive heart lesion 
including a left hypoplastic heart, aortic 
coarctation, aortic stenosis or interrupted 
DRUWLF�DUFK�����´
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Figure 3: Palpation of the femoral pulses

Figure 4: Palpation of the liver
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Examination of the Hips

“If a baby is found to have a positive 
Barlow or Ortolani test, a hip ultrasound 
should be performed prior to discharge 
KRPH�WR�DVVHVV�IRU�GLVORFDWLRQ��,I�ULVN�
factors for Developmental Dysplasia 
RI�WKH�+LSV��''+��H[LVW�RU�D�KLS�FOLFN�
is found on hip examination, a hip 
ultrasound should be arranged for the 
infant at 6 weeks corrected gestational 
DJH�WR�GHWHUPLQH�KLS�VXEOX[DWLRQ�YV��KLS�
G\VSODVLD�´

�

�

�

Figure 5: Palpation of the left testicle with obliteration of the left ingui-
nal canal

Figure 6: Barlow Test (1): One hip is tested at a time (the left hip in this case). 
7KH�SHOYLV�LV�VWDELOLVHG��DQG�WKH�NQHHV�DQG�KLSV�DUH�ÀH[HG�WR����GHJUHHV

)LJXUH����%DUORZ�7HVW������7KH�H[DPLQHUV�¿QJHUV�DUH�SODFHG�RYHU�WKH�IHPRUDO�
head and the hip is gently adducted downward to assess for hip dislocation
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The hips are examined for evidence of developmental dysplasia 
of the hip (DDH) with the Barlow and Ortolani manoeuvres. The 
Barlow test assesses whether the hip is dislocatable. To perform 
WKH�%DUORZ�PDQRHXYUH� WKH�EDE\¶V�NQHHV�DQG�KLSV�DUH�ÀH[HG�DW�
90 degrees, the pelvis is stabilised, and one hip is tested at a 
WLPH��)LJXUH�����7KH�H[DPLQHU�SODFHV�WKHLU�¿QJHUV�RYHU�WKH�IHPR-
ral head of the hip to be tested and gently adducts it downward 
(Figure 7). Dislocation is palpable as the femoral head slips over 
the posterior lip of the acetabulum. (7) The Ortolani test exam-
ines if a dislocated femoral head, either congenitally dislocated or 
dislocated secondary to the Barlow test, may be reduced into the 
DFHWDEXOXP��:LWK�WKHLU�¿QJHUV�VWLOO�SODFHG�RYHU�WKH�IHPRUDO�KHDG�
of the hip being assessed, the examiner gently abducts the thigh 
(Figure 8). The test is positive if the examiner senses reduction 
of the femoral head into the acetabulum by palpating a ‘clunk’ 
and movement forward of the femoral head. Risk factors for DDH 
LQFOXGH�EUHHFK�SUHVHQWDWLRQ��D�SRVLWLYH�IDPLO\�KLVWRU\�LQ�D�¿UVW�GH-
JUHH�UHODWLYH��DQG�¿[HG�WDOLSHV��,I�D�EDE\�LV�IRXQG�WR�KDYH�D�SRVLWLYH�
Barlow or Ortolani test, a hip ultrasound should be performed prior 
to discharge home to assess for dislocation. If risk factors for DDH 
exist or a hip click is found on hip examination, a hip ultrasound 
should be arranged for the infant at 6 weeks corrected gestational 
age to determine hip subluxation vs. hip dysplasia. 

Newborn Screening Assessments

All physicians involved in neonatal care should be fully versed on 
the newborn screening assessments in place for infants born in 
their jurisdiction, their utility, limitations, and appropriate manage-
ment of babies with positive screens. Every baby in Ireland under-
goes several newborn screening assessments prior to discharge 
KRPH�� 7KH� XQLYHUVDO� KHHO� SULFN� WHVW� VFUHHQV� IRU� F\VWLF� ¿EURVLV��
congenital hypothyroidism, phenylketonuria, classical galactosae-
mia, glutaric aciduria type 1, medium-chain acyl-CoA dehydroge-
QDVH�GH¿FLHQF\��KRPRF\VWLQXULD��DQG�PDSOH�V\UXS�XULQH�GLVHDVH��
(10) Early detection of these rare disorders is essential to insti-
gate appropriate management and minimise associated morbid-
ity. A newborn hearing screening programme (NHSP) was imple-
mented in Ireland in April 2011 to detect permanent childhood 
hearing impairments and facilitate enrolment in early intervention 
programmes by 6 months of age. (11) Pulse oximetry to evalu-
ate for the presence of congenital heart disease is performed on 

DOO� ,ULVK� LQIDQWV�SULRU� WR�GLVFKDUJH�KRPH�� LGHDOO\�DIWHU� WKH�¿UVW����
hours of age. Although newborn pulse oximetry screening has 
D�VSHFL¿FLW\�RI��������LW� LV�LPSRUWDQW�WR�QRWH�WKDW�FHUWDLQ�FDUGLDF�
defects including coarctation of the aorta, interrupted aortic arch 
and some forms of total anomalous pulmonary venous return may 
not be detected by this screening tool. (12) Many Irish maternity 
hospitals also perform a transcutaneous bilirubin check prior to 
discharge home; this is especially relevant for those babies of Af-
rican or Asian ethnicity where jaundice may be more challenging 
to assess visually. 

Useful Advice for New Parents 

The newborn physical examination is an excellent opportunity 
to form a good rapport with parents, provide advice for newborn 
care, answer questions, and provide reassurance. Breastfeeding 
VKRXOG�EH�HQFRXUDJHG��DQG�WKH�EHQH¿WV�RI�EUHDVWPLON�SURPRWHG�WR�
parents; breastfeeding encourages maternal bonding with baby, 
provides natural and complete nutrition, prevents infection via 
maternal immunoglobulin and protects against future obesity. (13) 
The importance of appropriate sleeping practices should be em-
phasised. The ‘Back to Sleep’ campaign was launched in 1994, 
DQG�VLQFH�WKHQ��D�UHGXFWLRQ� LQ�RYHU�����RI�VXGGHQ� LQIDQW�GHDWK�
syndrome (SIDS) cases in the United States has been achieved.
(14) As such, all infants should be placed on their backs when 
going to sleep, with their feet at the bottom of the cot, one breath-
able blanket to cover them and no pillows or toys in the cot around 
the baby. Smoking in the household should be discussed as a 
VLJQL¿FDQW�ULVN� IDFWRU� IRU�6,'6�DQG�SDUHQWV�GLUHFWHG�WR�DSSURSUL-
ate supports for smoking cessation. Many neonatal units and ma-
ternity hospitals implement an infant ‘car seat challenge’ prior to 
discharge home to assess safe positioning of the infant in the car 
seat. This is especially relevant for infants born prematurely, who 
may experience apnoea, bradycardia, and oxygen desaturations 
if malpositioned in a car seat. (15) The newborn examination may 
also provide time to mention the value of immunizations, inform 
parents of the immunization schedule, and correct misconcep-
tions they may have regarding vaccination. 

In conclusion, a comprehensive physical examination of the new-
born is essential. Appropriate training in neonatal physical ex-
amination technique for medical students and physicians working 
outside of neonatology is vital to ensure that newborns interacting 
with such services are examined thoroughly, and any pathology 
SUHVHQW�SURPSWO\�LGHQWL¿HG��:H�KDYH�RXWOLQHG�VRPH�RI�WKH�PRUH�
challenging aspects of the newborn physical exam, which are 
often performed incorrectly. We hope these tips may ameliorate 
VXFK�GLႈFXOWLHV�RU�HUURUV�LQ�WHFKQLTXH�DQG�EH�KHOSIXO�IRU�WKH�QRQ�
neonatologist reviewing a newborn infant.
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