Pediatric Neurologic Examination
Last updatedSeptember 5, 2017
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HISTORY

1 review ofpregnancy, labor, delivery.
1 history of Apgar scorgbirthweight length head circumference
1 jaundice feeding difficulties sleep & cry patterns )
for further detailsy see

OBJECTIVE EXAMINATIO N

seealso for general examination tips!
1 the more examingtn seems like a game, the greater will be degree of cooperation.

CNSat birth is underdevelopeil functions at subcortical level cortical function cannot be tested in
its entirety until early childhood!

1 innewborn+ early infancyperiod normal brainstem and spinal functioning do not ensure intact
cortical systemyice versa abnormalities of brainstem and spinal cord may exist without
concomitant cortical difficulties!

DetermineHAND PREFERENCE (right or leftdominanceshould not be ggsent until age 2before this it
suggests problem with neglected hand)!

MOTOR EXAMINATION

1 most infants havexcess of body fatmusclefasciculations & atrophyare best demonstrated in
tongue
1 tremors at rest after 4 dagignal CNS disease!

1. Put each major joint through its range of motiodeterminevuSCLE TONE.

NB.kT di ki ammBsm.a kineB80O tonusas fizipremadé¢sk aiai
hi p ot (socarf sigh, popliteal angle > 8
T prematureinfant of 28 wk tends textend &l extremitiesat rest, but by 32 wk
there is evidence of lower extremities flexion;
T normalfull -terminfant's posture iflexion of all extremities

Hypotonic infant
T assume$og-leg posturein supine position.
T when suspended in prone position, limbs hedd all hang limply "like rag doll"

floppy i nfanto
normally, arms and legs move out, and head is held in line with body

Head lag(when infant is pulled to sitting position from supine) is sign of weakness, not of low
tone!Must not be present in 6 mthold-infant!

Observe newborns for asymmetry of spontaneous movements!

2. MUSCLE STRENGTH

1) SHOULDER GIRDLE STRENGTH - support baby by axillaepatient with weakness will be
unable to support body weight and Wilip through™ examiner's hands

2) DISTAL POWER - palmar grasp

3) aresuckingandswallowingimpaired?

4) observeyait (walking & running);unequal wear of solesand heedsn chi | dds s
indicate hemiparesis.

5) PELVIC GIRDLE STRENG TH - observeising from floor from supine position

NORMAL | pafentassumes squatting position:
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Gowerssign( Aicl i mbi n g1 pelpic ghdie msaknesteq.)Duchenne muscular dystrophy)
patientturns prone kneels(forming arch with buttocks at apex), pushes against knee with nonfloor
hand, and then slowly pushes erect by usingpaigis to climb up his thighs
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Head-drop sign: the head fails to continue in the
plane of the body when the shoulders are elevated.

SENSORY EXAMINATION

Infarts:
i thresholdshigher,reactionsrelatively slow;
I screening gently touch arms and legs withh T observe movement of stimulated
extremity and concomitant facial expression change;
UMN paralysis- facial change without extremity movement
spinal cordesion- extremity movement without facial change
1 child quickly loses patience and soon begins to disregard stimuli.

CRANIAL NERVES

- tested as in adults; : ,

REFLEXES

are variable in infancyugderdeveloped cticospinal pathwayy-r e f | ex ¢y or Z has

diagnostic significance unless asymmetric
i ininfants usesemiflexed index (or middle) fingenstead of reflex hammer.

f BaBinskisign(ir kiti padgeistO -porami dank@mbkai &0
kibman.i e pasireigkia spontanigkai!!

1 unsustained ankle clonug8-10 rapid, rhythmic plantar flexions in responselioiting ankle
reflexor abrupt foot dorsiflexiopis common in newbornsyustained ankle clonusndicates
severe CNS disease.

1 triceps reflex, abdominal reflexesare absent until after 6 monthen@l reflexis present in
newborns!).

1 crossed adductor respong@pping patellar tendon in one leg causegregtion in opposite
extremity) is not abnormal untit® manthsof age.

i oralinio automatizmo & griebimo refleksaiy r a nor ma ankstyvoje ki
automatismg gr . gemi au) !

HEAD

NEWBORN

1 size & shape.
1 head circumference- occipitofrontal cireamference (OFC):
I MOLDING , CAPUT SUCCEDANEUM, SUBGALEAL HEMATOMA , CEPHALOHEMATOMA
Y see

INFANTS

1 dilated scalp vein$ long standing C Ptijrombosisof superior sagittal sinus.

1 CRANIOTABES (syphilitic or rachitig i localizedareas of osteoporotic thinning outer table of
cranial flat bone; by pressing firmly on such area you may feel momentarily gipm@gsong
ball would respond to similar pressure).

9 direct finger percussion over parietal bones will producer a-g & & d siar to olasure of
suures.

Asses FONTANELLES (soft concavities) baby is quietly sitting or being held upright:

POSTERIOR FONTANELLE (1-2 cm at birth admits finger tipxloses at birth or by 2 months
persistence suggests hydrocephalus or congenital hypothyroidism.

ANTERIOR:FONTANELLE: (4-6 cm in largest diameter at birttlpses at 9 + 26 montliaverage
i 18); best evaluated when infant is held upright and is asleep or feadingally slightly
depressed and pulsatile.
i anterior fontanell@ulsationsreflect peripleral pulse.
I anterior fontanelléenseness & fullnegsflects ICP:
a) bulging-1 C Pbut also in normal crying, coughing, vomiting.
b) depression| C Pdghydration

N.B. palpate anterior fontanelle before proceeding with any other part of physical
examination on acutely ill baby!

AssessUTURES(slightly depressed ridgesp al pabl e ri dging resol ves

OCCIPITOFRONTAL CIRCUMFERENE (OFC) (gredestheadcircumference) obtainat every
examhation during first 2 years (&iennially thereaftgr- should be recorded on suitable chart
e.g. from Centers for Disease Control and Prevention

1 placenonextendibletape over occipital,grietal androntal prominences:

X
X
LML £y I - S ud
Occipital v_fff‘j*——"—!;l——“—-'"f"_f Frontal
[ > W

measure three times and note largest measurement.
normal head circumference of term infant
at birth- 34-35 cm
at 6 months 44 cm
at 12 months 47 cm
if Z- suspecpremature closure of suturesicrocephaly
if ¥ - suspechydrocephalussubdural hematomaérain tumor
9 childrenwho areabove90-98" percentileor below %" percentile(as well as those whooss
percentilesrather than growing along curve) require evaluatarrcerebral pathology

= =



http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/D.%20Diagnostics/D1-5.%20Neurologic%20Examination/D1.%20Neurologic%20Examination.pdf
http://www.neurosurgeryresident.net/D.%20Diagnostics/D1-5.%20Neurologic%20Examination/D1eye.%20Ophthalmologic%20Examination.pdf
http://www.neurosurgeryresident.net/D.%20Diagnostics/D1-5.%20Neurologic%20Examination/D1ear.%20Otologic%20Examination.pdf
http://www.neurosurgeryresident.net/Ped.%20Pediatrics/Ped9.%20Perinatal%20Period.pdf
http://www.cdc.gov/growthcharts/

\

1 value for head circumference shouldrbited to age, sex, body length
e.g. head circumference of $B,is not abnormal unless body length is <SEL
1 for objective confirmation ofiypertelorism / hypotelorismi measurenterpupillary distance
(vs. inter@anthal distance)!

Assess cranial vault and face f&YMMETRY.

1 in utero positioning may result inansienffacial asymmetriege.g. micrognathiaue to head
flexion on sternum).

1 head ofpremature infantat birth is relatively long in occipitofrontal diameter and narrow
bitemporally this continues for first year.

1 plagiocephaly(cranial vault asymmetry) occurs when infant sleeps constantly on one side;
disappears as baby becomes more active and spesdisies one position.

SKULL TRANSILLUMINATI ON (not routinely used since advent of QTin completely darkened room,
with standard dattery flashlight (with soft rubber collar).

\

9 in normal infant2 cm haloof \
light is present around
flashlight when placed over
frontoparietal area, andcm
haloi over occipital area;

9 uniform transillumination of
entire head thinned / absent
cortex advanced
hydrocephal( + fAs et
sign):

i decreased area of
transillumination - acute
subdural hematoma

AUSCULTATION (with stethoscope diaphragryeranterior fontanellendtemporal areas
systolic / continuous bruit is normal in < 5 years;
bruit after5years si gni fi cant anemia, | CPy, AV malf

SPINE

- turn baby over and feel along length of vertebral column starting at neck

1 note that sacrum and coccyx are preseati@l agenesis associated with maternal diabetes).

1 hairy / pigmented patclover lower spine may indicatgina bifida occulta

¢ if you findsacrococcygealpi¥ vi sualize bottom of it by se
light (if pit is lined with dry skin, it excludes pathological communication with spinal cord).

INFANTILE AUTOMATISM S (PRIMITIVE REFLEXES)

- normal developmenal reflex phenomenapresent at birth and disappearing in early infancy

N.B. absence in neonatasymmetryor persistence beyond expected disappearance
(delayed neuromaturatioin)nonspecific indicator odevere CNS dysfunction!

Not fully developedn premature infants!

In preferred order

1. Blinking (dazzle) reflexi eyelids close in response to bright light.
i disappearsafter F'year
I absence may indicatéindness

2. Acoustic blink (cochleopalpebral audiopalpebral) reflex
i difficult to elicit during first 23 days.
I may disappear temporarily after it is elicited (habituation).
i disappearance timeariable
I absence may indicateecreased hearifaut it is crude test and does not indicate
deafness!

3. Darwinian (graspinq) reflex

1) PALMARGRASP: Wi t h babyés head positioned in mid
index fingersfrooul nar side into babydés hands and
al | babybs fingers to grasp your fingers

offering bottle (sucking facilitates grasping).

I startsat 28 wk gestation and is well estabked by 32 wk.

i disappearsat 34 months persistence beyond 4 months suggests cerebral dysfunction.
N.B. newborns normally hold hands clenchebut persistence of fisted hand
beyond 2 months suggestsastic diplegia

i light stroking of hand ulnar surface&5"f i nger Y f i digta respenset e n

reflex).
2) PLANTAR GRASP-st roke sole Y toes will flex and

N.B. make sure response is not inhibited by inadvertently stimulating dorsal aspects of feet and har

4. Pull to sit - hold baby's hands and gently pull to-sitatch sternocleidomastoid muscles which
should bilaterally anticipate pull to sit; head flexes for moment before head lag occurs:
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5. Galant (trunk incurvation) reflex -gul i nt kr |
tirianl| iusjiaudelenrd ikal i o]
pirgtu | ygiagreliai stubu
l i emens i1 gbzZz¥Y¥ magylio ki

i disappearsat 2 months
T used to detedtansverse spinal cord lesions

6. Rotation testi hold baby under axillae,
at arm length facing you, and rotate hirr
in one direction a
babyds head turns .
you turn baby; if you restrain head with | *
your thumbs, his eyes will open and turi
in direction in which he isurned.

i disappearance timeariable

T early detection oftrabismugs
absence indicatesstibular
dysfunction

(@)
o

7. Vertical suspension positioningu g pagast

nauj agi mDZ (rodomai siais pi
pakeliantijDinmagyti kabul enk
sNnarius, o nuleidgiant an-
"stovi" ant pusiau sul enkt
I disappearsafter 4 months
i fixed |l eg extension an

indicatesspasticparaplegia

8. Placingresponsel ai kant naujagi mbDZig nugaros ug pa
prilaikant gal vN):
a) allow dorsal surface of one foot to touch

b)pastalius ant st al
undersurface of table top (do not plantarflex KinN DZpriekDZ Kkoj
foot!) Y baby f placeses judesius

stimulated foot on table top.

— & | -
[
o

i bestafter the first 4 daygjisappearancéime variable(replaced by voluntary action).
I absence indicatesaresisor breech delivery.

Here is also convenient to tédbro reflex. see belove>

9. Rooting reflexiwi t h babydés he
midline and his hands held against his anterior
chest, stroke with your index finger perioral skil

atmouth cornersY mout h wi | |
to stimulated side;

at midline of upper lipY head wi |
at midline of lower lipY j aw wi | |

T disappearsat 34 months may be present longer
during sleep.
T absence may indicate cerebral dysfunction

10.Straubliuko -st ukt el dj us pirgtu per | 1pas.
11.Suckingi D&l 4j us DZ burnN pirgtN ar |iulptukN, opr

12.Tonic neck reflexi baby in supine position; turn head to one side (holding jaw over his shoulder
Y ar tegan this side extend, while opposite arm & leg flex.

i present at birtigfrom 37" week
gestatiol; most intensive at 1 month;
disappearsat 6 months

N.B. reflex normally must not
occur each time it is elicited!!!

T if persists beyond 6 montlos occurs
each time is elicitedat any age) ois
asymmetricor is obligatory (posture
maintained beyond 30 set.)najor
cerebral damage

13.Bab ki no-butndsp-pba®paudus del nN, nauj agi mi s | gsi

14.Gal vos +jpoaggiudidaji us ant pilvo, jis pasuka ga
kvapavimo takus.

15.Baueri o J-gluilamdgi mmt pilvo ir pridajus prie

Mass reflexes
i disappeaby 39 month
i absence indicatesrebal + muscular lesian
absent Moro refl ex + @se@RMCITERUg SuNnoO
i persistence beyond 6 monthslearly abnormalr{eurologic diseage
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16.Perezreflex-padati s kaip Galanto, spaudgiant nyk¢
ki kaklo Y head & spine extension, truput |
nauj agi mi ams pai mti gl api mo maginiuil).

17. Startle reflex (s. Moro reflex)-baby és arms briskly abduct an
fingers extended + legs Reslightly and abduct (but less so than arms); arms then return forward

over body in clasping maneuver (sukrygiuoj :
i itis phylogenetic remnant of movements used by subhymarate infants to cling to their
mothers

i reflexbegins by 2832 wk gestationrad is well established by 37 wk; may occasionally
occur in term newborns during handling.
i reflex is elicited by any stimulus that suddenly moves head in relation to spine:
a)lift supine baby by suyppsouddergl yhirse lheeaasde
allowing head to fald 1 backward(into your hand)

2

b) hol d baby in supine position (supporti ng
2 feet and stop abruptly;

c) support baby in vertical position; suddenly tip upper body downward (as if child were to
fall) - child spontaneously extends upper extremities (as protective mechanism)
parachute reflex

d) produce sudden loud noise (e.g. strike examining table with pdlyasiohands on either
side of babyds head).

ASOFTo NEUROGNSGI C S

- consideredhormal in younger children, but when still present in scheaged child suggest
neuromaturational delay.

N.B. specific soft signkck association with particular disabiitand can occur in normal
child - it is unwise to label child who manifests several soft neurologic signs!

1. Dystonic posturing of arms & handswhen walking on heels.

2. Mirror movements of opposite hand while performing rapid alternating movements with thumb &
fingers.

3. Substantial movements of tongue or moutkwvhile writing.

MENINGEAL SIGNS

1 nuchal rigidity is most reliable sign of meningeal irritation; infants may lieMBTHOTONUS
position:

— g 4
LA et

1 ask child to sit with legs extended; normally he is ableto gitr i ght and touch
I

gai sl i uk Nivaanitk asst eprantusm DZ j DZ pasi i I r @&spagp i n

POSITION

T kT didk id@mioconjeon &8 s opl ti mas ir pul sacij a
f LEsacpakel tas ug pagastO vaikas pritraukia

NEONATES- 25-75% will not havenuchal rigidity *; tense bulging fontan& more reliable sign
(but may be absent in dehydration).
*Kernig's and Brudzinski's signs appear at or shortbr af' year of life

SPASMOPHILIA SIGNS

1. Chvosteksignipl akt uku / pirgtu sudavus t a
auditory meatusn(facialisy , t oj e pusaje truktel:
Normal in newborns and some infants!

2. Trousseausignr3 mi n u g.brachialispd sa gDfjaakuan a " akugeri o r at
(carpopedal spasmflexion of wrists and metacarpophalangeal joints and extension of phalangea
joints; feet are dorsiflexed at ankles and toes plantar flexed

3. Liusto - stuksenanh.peroneus r i t DZ pada DfHauna "arklio pac

p skruc
u

r
bur nos,

PSYCHOMOTOR DEVELOPM ENT
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