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Foreword

No single person has made a greater contribution to the understand-
ing of neonatal neurology than Claudine Amiel-Tison. I am both hon-
ored and delighted to write the Foreword to the English edition of this
schedule for evaluating neurological development in children from
birth to 6 years.

Shortly after she graduated in medicine, Dr. Amiel-Tison decided to
specialize in pediatrics. Early on, she was influenced by André Thomas,
a specialist in adult neurology, and his assistant, Suzanne Saint-Anne
Dargassies. On retiring, André Thomas said he was going to devote
the rest of his life to understanding the maturation of the central nerv-
ous system. He set up a study of newborns with Julian de Ajuriaguerra,
and later with Suzanne Saint-Anne Dargassies. Dr. Thomas’s first task
was to define the terms passive tone and active tone, then he set out to
devise reproducible methods for measuring them. Claudine Amiel-
Tison and her collaborator, Julie Gosselin, use the same definitions and
methods in their sophisticated schedule, presented in this book.

Dr. Amiel-Tison was impressed by the findings of her study of cerebral
damage in full-term infants in the 1960s, and she published the data
in a paper in 1969.1 She found that if the infant was fully breast or bot-
tle fed by 10 days of age, the outlook was good, no matter how seri-
ously compromised the infant had been at birth; otherwise, one could
not be certain of the outcome until the child was past 9 months of age.
We still cite that paper today. Dr. Amiel-Tison was determined to de-
vise an assessment for clinicians to use at the cotside that would be re-
producible, predictive, and user-friendly.



I first met Dr. Amiel-Tison at a conference in 1972, at which she was
speaking on the follow-up of infants presenting with neurological ab-
normalities in the first days of life. Shortly after, she visited our group
in the Department of Paediatrics, University College London Medical
School, and demonstrated her techniques. We were so impressed with
these techniques that, when we set up a study into the outcome of
brain lesions detected by ultrasound in very preterm infants, we in-
corporated them into our methods.

The assessment schedule has undergone many changes. Dr. Amiel-
Tison published the original assessment, for infants from birth to 1
year, in 19762 and then in 1978 she began a long and fruitful collab-
oration with Albert Grenier. Together, they published the first version
of the assessment schedule in French in 1980 and a revised version in
1985; the latter was translated into English by Roberta Goldberg.3-5

When, in 1979, we began our study in the Department of Paediatrics,
University College London Medical School, on the outcome of brain
lesions detected by ultrasound in the newborn period in very preterm
infants, we used the assessment schedule published by Dr. Amiel-Tison
in 1976. Over the following years we modified the schedule, with the
help of Dr. Amiel-Tison, to include assessments at 30 months and 4
years of age, and we published our findings on the prediction of neu-
rodevelopmental status at 4 years and 8 years of age from neurode-
velopmental status at 1 year of corrected age.6, 7 Together with Dr.
Amiel-Tison, we recently published an abstract on the prediction of
school performance at 14 to 15 years of age from neurodevelopmen-
tal status at 1 year of corrected age.8

Dr. Amiel-Tison had always regretted that the assessment published in
1976 was applicable only up to 1 year of age. She realized that, between
us, we had collected a lot of data on 4 year olds, and we combined these
with the data collected by Suzanne Saint-Anne Dargassies on 2 year
olds to form a single database covering birth to 4 years. We discov-
ered, for example, that in measures of passive muscle tone, the angles
changed gradually up to 18 months and little thereafter up to 4 years
of age. For the first time, we included a scoring system strictly for re-
search purposes. Shortly after this analysis, we were invited to write an
“Experience and Reason” article, published in 1989, which included
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assessments for children up to 5 years old.9 And in 1990 we made a
video in London (English and French versions) with Dr. Amiel-Tison,
demonstrating the methods on children in our ultrasound cohort.10

Dr. Amiel-Tison has long been interested in the effect of subtle neuro-
logical signs and their role in determining eventual outcome. She was
impressed by the paper published by Cecil Drillien,11 which gave the
first description of apparently transient neurological signs. Dr. Drillien
had found such signs were associated with poor school performance,
and Dr. Amiel-Tison postulated that these subtle neurological signs
would predict moderately low IQ and suboptimal school performance
—and she was right.7, 8 We have called the children with this constel-
lation of minor signs “the apparently normal survivors.”12 Dr. Amiel-
Tison believes the subtle neurological signs are actually permanent12

and that examiners can find them if they look for them, at least in ado-
lescents.

Neurological Development from Birth to Six Years is clearly written
and beautifully illustrated by Claudine Amiel-Tison and her sister, An-
nette Tison. The “evaluation grids” in the examination chart are clear
and easy to use. This English translation will allow the schedule to be
used worldwide; it is a great achievement and I wish it every success.

Ann Stewart, F.R.C.P. 
Honorary Senior Lecturer, Department of Paediatrics,

University College London
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A Single Tool Used throughout Infancy and Childhood

This book presents a single tool for the neurological examination of
children from birth to school age, designed to meet the specific needs
of clinicians, researchers, and administrators. Each professional group
has different requirements. Perinatologists need to evaluate the tech-
nical advances in Neonatal Intensive Care Units based on short- and
long-term outcomes of the survivors. Researchers need to thoroughly
explore the correlations between risk factors, brain damage, and se-
quelae. Epidemiologists, in order to identify trends, must be able to
compare results from different facilities and from different countries.
And public health administrators must be able to evaluate results so
as to verify the effectiveness of their health policies.

To meet these various needs, the clinical assessment tool must be both
simple and precise. It must be based on a fixed set of observations and
maneuvers, and results must be scored according to the child’s age, be-
cause cerebral maturation, especially during the first year, constantly
modifies the results.

It is with these goals in mind that we present here a basic neurologi-
cal examination that can be used throughout infancy and childhood,
while trying to avoid the pitfalls of oversimplification and unnecessary
complexity.

We have designed a chart (see “Examination Chart”) on which ex-
aminers can record the results of each observation or maneuver. Ex-
planations for each maneuver are given in Chapter 3, “Technical De-
scriptions of Observations and Maneuvers,” along with instructions
for scoring the results. These maneuvers have been selected based on
the results of previous research.1, 2

The history behind this neurological development examination began
with the method described by André Thomas and Suzanne Saint-Anne
Dargassies for newborns,3 and was further developed with the tech-
nique described by Saint-Anne Dargassies for infants during the first
years of life.4 Claudine Amiel-Tison set out to describe the first year of
life with the help of a monthly examination chart and a didactic indi-
cator of expected development.5-7 The summary of results was based
on the notion of symptomatic clusterings and deviant profiles. Next,
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Amiel-Tison and Ann Stewart extended the method to children 5 years
of age in order to conduct neurological follow-ups in a group of chil-
dren at risk, and they proposed a scoring system.8 This scoring system,
however, was limited to two age groups: 9 to 17 months (an age range
characterized by marked physiological hypotonia) and 18 months to
5 years.

This undertaking had a favorable effect in several important areas:

1. Because the technique was simple and easy to reproduce, pediatri-
cians could use the neurological examination for children’s first year
of life, and whenever the results of repeated examinations were sub-
optimal during these first months, early intervention could be im-
plemented. This alone represented considerable progress in pediatric
practice.

2. The technique allowed a distinction between neurological abnor-
malities and their functional consequences. The sole use of devel-
opmental scales derived from the work of Arnold Gesell does not
allow one to distinguish between neurological impairments, which
are permanent, and functional consequences, which are age-
dependent.

3. With a more precise understanding of moderate and minor abnor-
malities, it was possible to establish a continuum of cerebral dam-
age, a continuum that had often been disputed because of inade-
quate methodology.

4. An objective neurological basis enabled examiners to identify chil-
dren in the first year of life who were at risk of learning disabilities,
even though at kindergarten age they showed no apparent signs of
dysfunction. This neurological marker represented progress in the
analysis of perinatal causes of late dysfunction.9

The new neurological development examination presented in this book
is the continuation of Amiel-Tison’s first endeavor. It allows a single
tool to be used for children from birth to 6 years while standardizing
examination methods and providing a better presentation and easier
interpretation of results. The examination chart itself is presented in
the most aesthetic way possible. With this new project, the pragma-
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tism of occupational therapists has played a significant role in simpli-
fying the approach, making it more accessible for daily pediatric prac-
tice. Our method offers two possibilities: to confirm neurological op-
timality early in life despite the perinatal risk factors, or to detect and
follow up on a set of neurological signs through infancy and child-
hood.

Presentation of Technical Descriptions

A technical description of each observation or maneuver is provided
in Chapter 3. Typical or atypical results are analyzed according to age
and matched with the necessary scoring instructions. The neurologi-
cal assessment techniques are presented in the same order as they ap-
pear in the examination chart. To make these descriptions easier to
use, each maneuver also is listed in the index at the end of the book.

The examination norms were derived from the work of Saint-Anne
Dargassies on normal development between 0 and 2 years4 and from
the results of studies by Amiel-Tison and Stewart and their col-
leagues.10-15 Because of the variations in muscle extensibility at differ-
ent stages of maturation, we have slightly modified the scoring for
muscle extensibility standards. Especially for items related to resist-
ance to slow stretch, variation in muscle extensibility can be due to
genetics or lifestyle or both. These variations are neither related to
perinatal insult nor pathological. We thought it wise to establish ac-
ceptable limits of normalcy based on previous research and the expe-
rience of both authors with diverse populations.

This neurological examination is very traditional, except for the eval-
uation of passive muscle tone, which is more typical of the French
school. The reliability of the passive muscle tone evaluation has been
tested, and results vary for each maneuver: excellent for the scarf sign,
good for both the dorsiflexion and popliteal angles, and poor for the
adductors angle.6 The degree of reproducibility of the maneuvers de-
pends more on the manipulation itself than on visual estimation of the
position or angle.
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Pathophysiological Basis for Interpretation of Results

To remain within the framework of a user manual for neurological de-
velopment assessment techniques, we present here a deliberately sim-
plified pathophysiological approach, which can efficiently guide clini-
cians in interpreting results for normal development and neuromotor
abnormalities.

Interpretation is based on the progressive individualization of two dis-
tinct motor control systems: the subcorticospinal and corticospinal sys-
tems. The subcorticospinal system (or lower system) originates in the
tectum, the reticular formation, and the vestibular nuclei. It therefore
issues from the brain stem and is also referred to as the extrapyrami-
dal system. The corticospinal system (or upper system) originates in
the motor and premotor cortex; it is also referred to as the pyramidal
system.

Each of these systems has a distinct function. The principal role of the
mesencephalic, subcorticospinal system (archaic, because it originates
in the phylogenetically oldest cerebral structures) is to maintain both
erect posture against gravity and flexor tone in the upper limbs. The
corticospinal system (which is, phylogenetically speaking, a more re-
cently developed structure that accounts for the gradual encephaliza-
tion of motor control) is responsible for posture control through in-
hibitory or excitatory effects on lower structures. It therefore
moderates postural hyperextension in the axis and hyperflexion in the
upper limbs. In addition to posture, the corticospinal system plays a
predominant role in the control of fine motor skills, particularly in-
dependent finger movements and rapid, precise, manipulative skills.

These systems also differ in maturation timing (Fig. 1). In the subcor-
ticospinal system, myelination occurs early, between 24 and 34 weeks
of gestation, proceeding in a caudocephalic (ascending) direction. In
the corticospinal system, myelination begins later, proceeding quickly
between 32 weeks of gestation and 2 years of age, then at a consider-
ably slower rate until 12 years, in a cephalocaudal (descending) di-
rection toward the spinal cord.

A knowledge of this maturation schedule helps pediatricians under-
stand normal development. Knowing that the two systems have nei-
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ther the same function nor the same maturation timetable, clinicians
can follow the stages of maturation when evaluating neuromotor func-
tion. In fact, archaic-type neuromotor control prevails in fetal life, fol-
lowed by an “encephalization” phase that continues rapidly through-
out the first two years, proceeding more slowly thereafter. The
transitional phase from one system to the other (around the full-term
period) is of particular interest, because clinicians can monitor devel-
opment of control of the upper system over the lower system from
week to week.

This maturation schedule also helps pediatricians understand the var-
ious clinical signs. Since the topography of perinatal ischemic lesions
depends on the stage of cerebral maturation at the time of the insult,2

it is not surprising that sequelae are clearly different in preterm and
full-term infants. In the preterm newborn, ischemic lesions occur pri-
marily in the hemispheric white matter (periventricular leukomalacia),
altering upper motor control with a severity depending on the extent
of the lesions. Cerebral palsy (CP), usually spastic, sets in gradually
during the first year of life without significantly affecting intellectual
function. In the full-term newborn, asphyxial lesions generally occur
in the gray matter (cortex, basal ganglia, and, in the most serious cases,
brain stem). Severe mental and sensory deficits are usually associated
with CP in these children.

Although admittedly simplified, this description of the maturation
schedule provides clinicians with the basic knowledge necessary to
conduct neurological examinations within the first years of life and
to interpret abnormalities.

8 Neurological Development from Birth to Six Years
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If higher cortical functions have been destroyed, extreme disorganization
is difficult to detect at first and sets in after a variable period of time.



A Summary of Short- and Long-Term Profiles:
Deviant Patterns

We believe the most effective approach is to describe typical abnormal
profiles for each age so as to help clinicians cluster detected abnor-
malities. The goal is to encourage the use of step-by-step synthesis
rather than computerized data, and this method therefore remains en-
tirely within the problem-solving method. It does not lead to a score,
but rather to a pattern of deviancy.

The abnormal sign clusters are presented in tables in Chapter 4, first
for each three-month interval then for each six-month interval up to
the age of 2 years. The clinician should not accept or dismiss the pos-
sibility of CP until a child is at least 2 years old. This helps avoid a pre-
maturely inaccurate diagnosis. Later, between ages 2 and 6 years, a
more comprehensive and schematic profile is vital for a child’s follow-
up and for publishing results. This is why sections are provided in the
examination chart for annual profiles that include neuromotor im-
pairments and disabilities, as well as related deficits and non-neuro-
logical health problems.

This neurological development assessment tool is primarily intended
for long-term follow-up studies of newborns at risk of perinatal cere-
bral sequelae. Risk of this nature is often already identifiable during
pregnancy, at delivery, or in the first few days of life, but in some cases
it is abnormal signs during the neonatal examination that reveal this
risk, despite the lack of any earlier indicative signs. In cases of exten-
sive damage, clinicians can use ultrasound imaging during the first
weeks of life to predict unfavorable development. However, when the
results of ultrasound imaging are within normal limits, precise neuro-
logical evaluations can prove quite valuable.

Introduction 9
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As far as the pattern of changes is concerned, moderate clinical devi-
ations detected in the first three or four months can completely disap-
pear. They can also change during maturation and develop into mod-
erate, persistent neurological abnormalities, similar to those of CP but
milder. Rigorous screening of these moderate deviations is of interest
not only to epidemiologists but also to the infant and the infant’s fam-
ily, so that they can benefit from early, on-time intervention for each
new problem through early childhood.1, 2, 16

This is a minimal, basic examination, intentionally reduced to the es-
sentials. When abnormalities are detected, additional clinical investi-
gations are needed for complete evaluation of the child. A few exam-
ples are listed below.

1. If neuromotor deviations are present during the first months of life,
the Complementary Neuromotor Examination described by Grenier
and colleagues6, 7, 17, 18 and standardized by Gosselin19 can be used
to refine motor assessment.

2. If CP is detected later within the first year, an in-depth analysis of
each factor related to the motor deficit (spasticity, muscle shorten-
ing, paralysis, and central disorganization) should be completed to
help in defining the most appropriate intervention.

3. If swallowing and feeding problems are present, further assessment
should be conducted through specific examination of these func-
tions.
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Cerebral palsy is defined internationally as a persistent (but not un-
changing) disorder of posture and movement caused by a nonpro-
gressive defect or lesion of the immature brain.

NOTE
In the clinical picture of CP, paralysis is underestimated during the first
years of life because it cannot yet be evaluated and is masked by spas-
ticity.



4. This examination does not cover prelinguistic skills and language
development, but the clinician should not omit the assessment of
these skills. For the prelinguistic phase and up to 3 years, the Clin-
ical Linguistic Auditory Milestone Scale (CLAMS)20 can be helpful
in defining normalcy or deviation by asking the mother a few ques-
tions and by making observations during the pediatric evaluation.
If any linguistic abnormalities are observed, more in-depth assess-
ment should be completed by a speech pathologist.

5. If behavioral problems are more conspicuous than the moderate
neuromotor abnormalities, pediatricians can use the screening as-
sessment proposed by Baron-Cohen and colleagues21 for the detec-
tion of autism at 18 months. Extending the examination to include
functions of play, language, and communication is crucial when psy-
chiatric symptoms are suspected.22 In more severe cases, a system-
atic psychiatric assessment should be conducted.
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How to Fill Out the Examination Chart

• Description of the Four Sections of the Examination 
Chart

• Choosing the Appropriate Column or Line

• Use of Corrected Age up to 2 Years

• Scoring and Recording Results

Chapter 2





Description of the Four Sections of the 
Examination Chart

The chart is designed to record results for ten successive examinations
(designated I through X) during the first six years of life. Because cere-
bral maturation is very rapid during the first year of life, scoring stand-
ards change every three months. During the second year, cerebral mat-
uration progresses at a slower rate and the scoring standards change
every six months. After the age of 2 years, cerebral maturation is much
slower and scoring for this age category does not change, except for
acquisition of new motor skills, found under “Motor Development
Milestones” in the examination chart.

The examination chart consists of four sections and a profile summary
sheet, which includes a classification at 2 years of age and subsequent
annual profiles up to 6 years of age. The first section, five pages in
length, is general in content and should be completed at each exami-
nation. The next three sections (four pages each) are to be used dur-
ing neurological examinations according to age: 1st to 9th months (ex-
aminations I, II, and III); 10th to 24th months (examinations IV, V,
and VI); and 3rd to 6th years (examinations VII, VIII, IX, and X).

General Section

This section (section 1, pages 1 to 5) is completed at each examination.

• Page 1 summarizes the series of examinations from 0 to 6 years.
Roman numerals I through X correspond to each age category.
Columns or lines are chosen according to the child’s age at the time
of the examination, as indicated by the instructions in Chapter 3.
The child’s life environment and any subsequent changes in the
child’s life should also be noted. If the examination is conducted
under clearly unfavorable conditions, this should be noted under
“Comments.”

• Page 2 provides descriptions of changes in head circumference,
height, and weight.
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• Page 3 enables examiners to record health problems and the mor-
phology of the skull and face.

• Page 4 outlines neurosensory functions, seizures, alertness, atten-
tion, and excitability.

• Page 5 summarizes the neuromotor skills generally acquired in the
first two years of life (the motor milestones correspond to exami-
nations I through VI).

Three Age-Dependent Neurological Sections

Each of the next three sections is made up of four pages and describes
passive tone, motor activity, reflexes, and postural reactions.

• Pages 6 to 9 (section 2) include examinations I, II, and III, conducted
between 0 and 9 months of age at three-month intervals.

• Pages 10 to 13 (section 3) include examinations IV, V, and VI, con-
ducted between 10 and 12 months, 13 and 18 months, and 19 and
24 months, respectively.

• Pages 14 to 17 (section 4) include examinations VII, VIII, IX, and
X, conducted annually between 2 and 6 years of age.

Summary Profiles at 2 Years (Corrected Age) and up to 6 years

• Page 18 includes a classification for cerebral palsy at 2 years (cor-
rected age) and subsequent annual profiles up to 6 years, summa-
rizing examinations VII through X.

Choosing the Appropriate Column or Line

Roman numerals I through X, which appear at the top of columns or
at the left side of lines, correspond to the current month or year. For
each examination, examiners choose the column or line that matches
the child’s age. For example, examiners will use column I from 0 to 3
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months, that is, during the child’s first, second, and third months. Once
the child has begun his or her fourth month, examiners will use col-
umn II.

Use of Corrected Age up to 2 Years

For children born before 37 weeks of gestation, the examiner should
use the age corrected for degree of prematurity until the child is 2 years
old. The corrected age is calculated by subtracting the child’s gesta-
tional age from 40 weeks and then subtracting this difference from his
or her chronological age at the time of testing.

Scoring and Recording Results

Recording the measured value under each heading of the examination
chart will ensure that no information is lost.

The examiner circles a score of 0, 1, or 2, according to the informa-
tion given in the technical descriptions for each maneuver (Chapter 3).
The scoring system is as follows:

• A score of 0 indicates a typical result for that age, within the nor-
mal range.

• A score of 1 indicates a moderately abnormal result for that age.

• A score of 2 indicates a definitely abnormal result.

For certain items scoring is considered inappropriate, and examiners
circle an “X” to indicate examination results (e.g., the plantar reflex
on extension during the first year, or the presence of primitive reflexes
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The use of corrected age up to 2 years is sufficient for evaluating neu-
romotor function, but the use of corrected age should be continued after
2 years of age when evaluating language in extremely preterm children.



during the fourth, fifth, and sixth months). No conclusions should be
made regarding the normal or abnormal nature of these results.

A gray shaded area indicates that the item does not have to be tested
for that particular age column (e.g., comparison of slow and rapid dor-
siflexion angles of the foot during the first three months of life).
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Head Circumference and Growth

Head circumference (HC) is obtained by measuring the maximum oc-
cipitofrontal circumference of the head. A comparison of measurement
values with the norms for children of the same sex and age (e.g., UK
Growth Charts)23 permits statistical definition of a normal range—that
is, the range between two standard deviations (SD) above and 2 SD
below the average (or between the 2nd and 98th percentiles). Mea-
surements that fall beyond these limits, either too high or too low, con-
stitute abnormal findings. Examiners should record results as follows.

SCORING

• Circle 0 if HC is within the normal range for the child’s age and sex,
that is, within ±2 SD.

• Circle 2 if HC is higher than 2 SD above the average (macro-
cephalic) or lower than 2 SD below (microcephalic).

This universal definition of macrocephaly and microcephaly is not en-
tirely adequate because the normal range is very wide and genetic fac-
tors play a significant role (see below). Examiners can use the two fol-
lowing methods to refine their interpretation.

Observation of Concordance or Discordance with Other
Growth Parameters

The examiner should check whether other growth measurements
(height or weight) are concordant or discordant with HC. It is gener-
ally accepted that a significant discrepancy between HC and other an-
thropometric parameters, especially if detrimental to HC, increases the
probability of abnormality, even if HC is within the normal range. A
difference of 2 SD between HC and other growth parameters can be
arbitrarily considered abnormal. In children with hypoxic-ischemic le-
sions, only a relative decrease in HC with respect to weight or length
(not an increase) is worth recording, since it is probably due to cere-
bral atrophy. In such cases, scoring should be recorded as follows.
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SCORING

• If HC is 2 SD below weight or length, relative microcephaly should
be recorded by circling “X.”

Head Growth Profile during the First Two Years

Children with HC values that generally follow the same percentile on
the growth curve have a greater chance of having normal brain func-
tion than children with HC values that either fall below or rise above
the initial percentile. In cases of hypoxic-ischemic lesions, a drop in
brain growth velocity is usually expected, which may or may not catch
up (correct itself) later. Head growth is especially important during the
first two years; this is a very active period for development in the cere-
bral hemispheres. Consequently, scoring should be recorded as follows.

SCORING

• If head growth has been slowing down by at least 1 SD or more and
later catches up to the initial curve, examiners should record this in-
formation by circling “X” next to “Downward profile with catch
up.”

• If head growth has been slowing down and then remains on a curve
lower than 1 SD from the neonatal value, then, despite being within
normal limits, brain growth remains below expected potential. Ex-
aminers should record this information by circling “X” next to
“Downward profile without catch up.”

Development of hydrocephalus is an acute condition; no score
is given when HC values indicate that the brain has grown too
quickly.
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Craniofacial Examination

Ventriculo-peritoneal Shunt

A ventriculo-peritoneal shunt may have been placed as palliative treat-
ment of hydrocephalus. Examiners should indicate the presence of a
shunt with an “X,” whether or not the shunt is still functioning.

Anterior Fontanel

A rapid increase in brain size during the first year of life is a deter-
mining factor in cranial growth. The skull, composed of separate
bones at this age, normally undergoes a significant increase in volume
made possible by the still-open fontanels and unfused sutures. How-
ever, if a deficiency in cerebral growth develops, fontanels may close
quickly and cranial sutures may begin to overlap and fuse too early.
Consequently, these types of cranial signs are often associated with
moderate cerebral atrophy. (Since the size of the anterior fontanel can
vary significantly, it is not of clinical interest here. Examiners should be
concerned only with its appearance, that is, whether open or closed.)

SCORING

• Circle 0 if anterior fontanel is open.

• Circle 1 if anterior fontanel has closed prematurely between 9 and
12 months.

• Circle 2 if anterior fontanel has closed very prematurely before 9
months.

No score is given in cases of delayed closure of the anterior fontanel.

Cranial Sutures

Examination of each cranial suture is done by palpation. This includes
the parietotemporal suture located above the ear (also called the squa-
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mous suture because of its beveled-edge appearance) and the frontal,
coronal, sagittal, and occipital sutures.

SCORING

• Circle 0 if sutures are edge-to-edge (which is normal) and thus
barely palpable.

• Circle 1 if a ridge is detectable, which is due to overlapping of the
bones.

1. A ridge is interpreted as a neurological sign during the first
months of life only when severe malnutrition and dehydration
have been ruled out.

2. No score is given when separated sutures are detected.This
finding suggests an acute transient condition that will either
correct itself or will require neurosurgery for the treatment
of hydrocephalus.

3. A ridge of one or more sutures (especially the squamous
suture) can often be detected despite normal HC values.
Though subtle, this sign indicates the need for careful long-term
follow-up.

Shape of the Skull

Examiners give a score only when there are obvious deformities.
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Palpation of the skull is an integral part of neurological examinations
conducted during the first few years of life; head circumference values
alone are not sufficient for detecting growth abnormalities in the cere-
bral hemispheres.



SCORING

• Circle 0 if the shape of the skull appears normal.

• Circle 1 if the shape of the skull appears abnormal.

In addition to cerebral atrophy, the most common abnormality found
in infants with hypoxic-ischemic lesions is a narrow receding forehead
(frontal bone), which makes the arch of the eyebrows seem to protrude
abnormally.

Some skull deformities immediately suggest the existence of cerebral
malformations. Descriptions of these deformities can be found in neu-
rological textbooks.24 To help in identifying specific syndromes, a brief
description should be recorded on the examination chart.

Shape of the Palate

Lateral palatine ridges disappear during the last three months of ges-
tation owing to fetal tongue movements. This gives the palate its flat
appearance, which is normal in the full-term newborn (Fig. 2). When
lateral palatine ridges are present, the palate has a high-arched ap-
pearance, suggesting weakness or a lack of tongue movements (Fig. 2).
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FIG. 2. HIGH-ARCHED PALATE
Lateral palatine ridges usually smooth out with the development of tongue
movements during the last months of pregnancy.This creates the normal flat
appearance of the palate (dotted line). In cases of abnormal fetal motor activ-
ity, lateral palatine ridges are present, giving the palate a high-arched appear-
ance (solid line).

  Image not available.



SCORING

• Circle 0 if the palate has a flat appearance.

• Circle 1 if the palate has a high-arched appearance.

1. When this abnormality is present at full-term birth, it is a
sign of a prenatal neurological impairment.

2. This abnormality can also appear later if there are intra-
partum or postnatal complications. It is particularly common
with brain stem lesions in children with severe cerebral palsy
(CP).

3. This is not a pathological sign in very preterm newborns
since there has not been sufficient time in utero for the palate
to be shaped by sucking movements. In addition, a high-arched
palate is often seen in extremely preterm infants after pro-
longed intubation, presumably due to the presence of the en-
dotracheal tube.

Neurosensory Examination

In this section of the examination chart, only central nerve deficits are
analyzed and only the results from clinical assessments are given a
score. In cases of uncertain findings or as part of a systematic routine
examination, specialized examinations should be conducted to con-
firm clinical assessments.
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the swallowing of amniotic fluid through rhythmic movements.



Hearing

During the neonatal period, systematic assessments are conducted to
check for hearing loss. This is done by observing the newborn’s re-
sponses to acoustic stimuli such as white noise emitted at a level of
80 to 90 decibels. However, the percentage of false positives and false
negatives is quite high.

From 4 months of age, infants are tested with a series of acoustic toys
(rattles, clickers, bells, music boxes, etc.).

At approximately 9 months of age, probability of deafness becomes
stronger if evidenced by signs observed by the infant’s parents: poor
vocal sounds; little response when the child’s name is whispered or a
noise is produced by acoustic toys. When responses are unclear or ab-
sent, additional tests are necessary.

SCORING

• Circle 0 if responses are within normal limits.

• Circle 1 if hearing loss is moderate.

• Circle 2 if hearing loss is profound.

Results of additional tests should be fully recorded on the chart, such
as audiogram and brain auditory evoked potential (BAEP).

Vision and Ocular Signs

Fix-and-Track. The objects used to elicit “fix-and-track” responses
vary with age. During the neonatal period, examiners use a bull’s-eye
pattern (glossy black and white concentric circles). After the first
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Caution:The babbling sounds of an infant during the first six months are
not related to hearing function.



month, examiners use the Fantz target (black and white face) or their
own faces to attract the infant’s attention. At approximately 6 months
of age, smaller objects (e.g., pellets) are used.

Results of additional tests should be fully recorded on the chart, such
as visual evoked potential (VEP) and electroretinography (ERG).

SCORING

• Circle 0 if fix-and-track responses are present from the first month
of life and easily obtained because of a good level of alertness.

• Circle 1 if fix-and-track responses are difficult to obtain and main-
tain.

• Circle 2 if infant shows no fix-and-track responses.

Nystagmus. Nystagmus, whether horizontal, vertical, or rotatory,
must be evaluated (a few jerky eye movements in lateral gaze are not
taken into account).

SCORING

• Circle 0 if nystagmus is absent.

• Circle 2 if nystagmus is present.

Eye Movements. Erratic eye movements indicate the absence of fixa-
tion.
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difficult.These children should continue to undergo regular follow-up,
with repeated eye examinations as they grow.



SCORING

• Circle 0 if eye movements are synchronous.

• Circle 2 if eye movements are erratic.

Strabismus. Synchronous eye movements are analyzed during the fix-
and-track assessment. Strabismus, whether convergent or divergent,
unilateral or bilateral, may be observed.

SCORING

• Circle 0 if strabismus is absent.

• Circle 1 if strabismus is present.

1. During the first three months of life, strabismus, as long as it
is not constant, is considered normal because convergence has
not yet been achieved.

2. If strabismus is constant before 3 months of age, or if it per-
sists after 3 months, an ophthalmologic examination should be
conducted.

Sunset Sign. The sunset sign results from a downward deviation of the
eyeballs, an indication of a brain stem lesion. The iris is partially cov-
ered by the lower eyelid and the sclera is visible above the iris.

SCORING

• Circle 0 if sunset sign is absent.

• Circle 2 if sunset sign is present, whether constant or intermittent.
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Examiners must not confuse this rare and severe neurological
sign with hypertonia of the upper eyelid, a benign sign of hy-
perexcitability in very young infants (also called false sunset sign).

Observations and Interview

Seizures

Types of seizures will not be described here. Whether generalized or
focal, the clinical aspects are extremely varied. Parents have difficulty
recognizing seizures, particularly in children who are the most seri-
ously affected. Examiners must therefore ask parents simple and
straightforward questions about each episode such as: Was the child
able to respond to you? Were the child’s eyes fixed or turned up? Was
the child rigid or limp in your arms? Were the child’s limbs shaking?
Did the child behave differently the next day?

Seizures that occur when the child has a fever (called febrile seizures)
do not have the same significance as seizures that have no apparent
cause. For this reason, febrile seizures are recorded on the chart but
not scored. If the child’s temperature is 38°C or higher during the
episode, the examiner circles “X.”

SCORING

• Circle 0 if seizures are absent.

• Circle 1 for focal or easily controlled seizures.

• Circle 2 for severe, prolonged, and repeated seizures.

• Circle “X” for febrile seizures.

Alertness and Attention

The quality of alertness and attention is determined by a rough esti-
mation based on information from the mother and on observation of
the child’s behavior during the examination. During the first few
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months, the response to visual tracking is the most objective method
for evaluating alertness and attention. Receptiveness, sociability,
smiles, and vocal sounds are other elements of this subjective evalua-
tion. As the child grows, assessment of alertness and attention becomes
more qualitative; most often, the child is judged by communication
and play during the examination sessions.

SCORING

• Circle 0 if alertness and attention are normal for the child’s age.

• Circle 1 for a moderate deficit, as judged by an excessive need for
stimulation to obtain sustained participation.

• Circle 2 for a severe deficit, as judged by an almost complete lack of
participation despite prolonged encouragement; the mother can con-
firm whether this lack of alertness is frequently observed or is the
result of unusual circumstances.

Hyperexcitability

Hyperexcitability is defined as an excess of excitability. The mother’s
comments and the examiner’s findings during the neurological exam-
ination may reveal the following symptoms: insufficient sleep, excessive
inconsolable crying, frequent startlings, tremors, and clonic movements.

SCORING

• Circle 0 if signs of hyperexcitability are absent.

• Circle 1 if signs are compatible with normal life.

• Circle 2 if the condition is uncontrollable by usual means.

Motor Development Milestones in the First Two Years

For children with normal cerebral development, a schedule can be es-
tablished for neuromotor acquisitions, including average age and ac-
ceptable time limits. Each of these events or motor development mile-
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stones reached within a reasonable time frame is given a score of 0 and
the exact age of the child is clearly indicated. If a delay is observed, the
result is considered moderately pathological and given a score of 1
(gray areas in Figs. 3 and 4). If a more clearly defined delay is observed
or the neuromotor acquisition is absent, a score of 2 is recorded (see
time limits for each acquisition). Figures 3 and 4 illustrate the motor
milestones during the first two years.

Delay in achieving each motor milestone beyond the normal
limits signals a neurological abnormality.Although the neuro-
logical abnormality persists, its effect on function varies with age
(it may be present, then disappear, only to reappear later).Very
rarely, delay in reaching motor milestones may be independent
of neurological abnormality; in this case, one must look for a
cause in the family environment.
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FIG. 3. GROSS MOTOR MILESTONES UNTIL THE AGE OF 2 YEARS
Average age and acceptable time limits are indicated by a double line for the
acquisition of each gross motor skill; gray areas indicate a moderate deviation
(a score of 1). Note: straightening in the standing position is present at first,
then disappears (4 to 6 months), and reappears later when upper motor con-
trol has been mastered (8 to 9 months). (Reprinted with permission from 
C.Amiel-Tison. L’infirmité motrice d’origine cérébrale. Paris: Masson; 1997.)

  Image not available.



Head Control

To simplify the assessment, the stages of maturation leading to head
control are not included in the examination chart. The child’s ability
to hold up his or her head is the first motor milestone that demon-
strates the integrity of higher cortical control. Head control results
from balanced contraction of both the flexor and extensor muscles of
the neck.

TECHNIQUE

The infant is held in a sitting position. If the head is held steady in the
axis of the trunk for at least 15 seconds, head control is present. The
average age of acquisition is 2 months.

SCORING

• Circle 0 if head control is present before 4 months of age.

• Circle 1 if head control is acquired during the fifth or sixth month.

• Circle 2 if head control is acquired or absent after 6 months.

Examiners should stick to the strict definition of head control
in the axis of the trunk (see below for possible abnormalities).

Sitting Position

Sitting independently is the result of previous stages (leaning forward
on arms, as at 5 months, then without arm support). Independent sit-
ting occurs when the child sits alone for 15 seconds or more without
using his or her arms to maintain the posture. The average age of ac-
quisition is 7 months.
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SCORING

• Circle 0 if independent sitting is acquired before 9 months of age.

• Circle 1 if sitting is acquired between the 10th and 12th months.

• Circle 2 if sitting is acquired or absent after 12 months.

Walking Independently

Independent walking occurs when the child can take at least three
steps unaided. The average age of acquisition is 13 months.

SCORING

• Circle 0 if independent walking is acquired before 18 months of age.

• Circle 1 if walking is acquired between the 19th and 24th months.

• Circle 2 if walking is acquired or absent after 2 years.

To a certain extent, falling, or walking with legs wide apart or
on tiptoes, is normal until the age of 2 years.These observations
are therefore not given a score until that age.

Putting a Cube into a Cup (by Imitation)

The voluntary release of a 2.5 cm cube into a cup with a 10 to 12 cm
opening is associated with the gradual disappearance of the grasping
reflex.

TECHNIQUE

With the child seated, the examiner places a 2.5 cm cube and a cup in
front of the child. The examiner then demonstrates the activity. The
child drops the cube into the cup; the wrist should be slightly extended
and the child should not lean on the cup for support.
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SCORING

• Circle 0 if putting a cube in a cup is acquired before 10 months

• Circle 1 if this activity is acquired between the 11th and 14th months.

• Circle 2 if this activity is acquired or absent after 14 months.
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FIG. 4. FINE MOTOR MILESTONES UNTIL THE AGE OF 2 YEARS
The arrows indicate the average age of acquisition, the double lines indicate the
acceptable age limit, and the gray areas indicate a moderate delay for the fol-
lowing three fine motor skills: putting a cube in a cup (by imitation), grasping a
pellet (thumb-index pinch), and building a three-cube tower (by imitation).
(Reprinted with permission from C.Amiel-Tison. Neurologie périnatale. Paris:
Masson; 1999.)

  Image not available.



Grasping a Pellet

Picking up a pellet with the thumb-index pinch requires proper func-
tioning of the corticospinal system. This pinching motion implies dis-
sociation of finger movements and opposition of the thumb.

TECHNIQUE

With the child seated, the examiner places a small 0.5 cm object (such
as a raisin) on the table in front of the child. The child grasps the ob-
ject using thumb-index finger opposition. Slight flexion of the thumb
is observed at the metacarpophalangeal joint, and more pronounced
flexion is observed at the interphalangeal joint. The child should use
the terminal or subterminal surfaces of the thumb and index finger to
grasp the object.

SCORING

• Circle 0 if grasping a pellet is acquired before 12 months.

• Circle 1 if this activity is acquired between the 13th and 15th
months.

• Circle 2 if this activity is acquired or absent after 15 months.

Building a Three-Cube Tower (by Imitation)

Building a tower using cubes requires good visual motor skills and ad-
equate postural control.

TECHNIQUE

The child is seated at a table adjusted to his or her size; five 2.5 cm
cubes are placed on the table in front of the child. The examiner
demonstrates the activity once. The child should stack at least three
cubes.
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SCORING

• Circle 0 if building a tower is acquired before 21 months.

• Circle 1 if this activity is acquired between the 22nd and 24th months.

• Circle 2 if this activity is acquired or absent after 2 years.

Passive Muscle Tone

Definition: Resistance to Slow Stretching

Examiners use slow passive movements to evaluate muscle tone at rest.
In adult neurology, passive tone refers to muscle resistance (apart from
the effects of gravity or an articular disease) that the clinician notes
when moving a joint at rest. By using their own proprioceptive expe-
rience, examiners can determine what is too much or too little resist-
ance to motion. Even without the measurement of precise angles, the
term hypertonia is used when the resistance felt is too strong, and the
term hypotonia when the resistance felt is too weak.

It is essential to evaluate the range of passive movement during early
childhood because of the spectacular changes in tone that occur with
maturation (see below). Consequently, the terms hypertonia and hy-
potonia imply that the range of passive movement is either too limited
or too wide for age standards.

Muscle tone at rest is easy to evaluate in older children and adults, but
more difficult to assess in newborns and very young children. Exam-
iners must be aware of the maturational phenomena that affect pas-
sive tone during early childhood. These physiological changes, which
occur very rapidly at first and more slowly later, indicate the need for
an age-dependent scoring system (see below).
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angle they are estimating and the other eye on the infant’s face, so they
can stop the maneuver if the infant grimaces.



The results of each maneuver are expressed as the angle between two
segments of a limb (e.g., the popliteal angle), or position in relation
to an anatomical landmark (e.g., the elbow in relation to the midline
for the scarf sign), or as the amount of curvature (e.g., of the trunk).

Examiners must do the following:

1. Obtain a state of quiet alertness favorable to the child’s re-
laxation.

2. Ensure that the child’s head is in the midline in order to avoid
eliciting the asymmetric tonic neck reflex.

3. Control the force applied, and stop stretching when the
child’s discomfort becomes noticeable.

Maturation Profile of Passive Tone in the Limbs from 
0 to 6 Years

The development of passive tone in the limbs is illustrated in Figure 5.
At first, the stages of maturation are rapid and spectacular. As dis-
cussed earlier, at 40 weeks term (or 40 weeks of corrected age in
preterm infants), physiological hypertonia of flexor muscles in all four
limbs is very strong and under subcorticospinal control. Hence,
stretching is very limited (first gray area, labeled “T,” in Fig. 5).

During the following months, the descending wave of muscular re-
laxation (cephalocaudal) is one indication that the upper neuromotor
corticospinal system is taking control over the subcorticospinal sys-
tem. This progression results in physiological hypotonia (second gray

38 Neurological Development from Birth to Six Years

NOTE
Cerebral maturation, a central nervous system phenomenon that de-
termines the descending wave of relaxation, is not significantly affected
by the lifestyle of the child.



area, between 9 and 18 months, in Fig. 5). This hypotonia can vary
in intensity: there may be a complete lack of resistance to stretching.
The age of onset can also vary, usually from 6 to 9 months. This hy-
potonia may persist until the age of 18 months. Thus the sequence
from extreme hypertonia to extreme hypotonia, extending over a pe-
riod of approximately nine months, is linked to cerebral maturation.

Later, between 2 and 6 years of age and up, there is a very slow, pro-
gressive increase in resistance to passive stretching. This phenomenon
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FIG. 5. MATURATION OF PASSIVE TONE IN THE LIMBS FROM 
0 TO 6 YEARS

This progression is illustrated by three maneuvers (scarf sign, popliteal angle,
and adductors angle), starting with physiological hypertonia, which is charac-
teristic of the full-term infant (gray area, T). In nine months, the rapid matura-
tion of the corticospinal system leads to physiological hypotonia (gray area at
approximately 1 year of age).After 2 years, resistance to passive manipulation
increases with maturation of the musculo-ligamentous system.The Roman nu-
merals refer to the number of the examination; the Arabic numerals refer to
the age of the child in years. T indicates term (40 weeks gestation).

  Image not available.



depends on extracerebral factors. It is linked to the development of
muscle mass and the strengthening of articular ligaments and, for this
reason, is fairly dependent on the physical activity of the child. A very
physically active child will have a musculo-ligamentous system that is
more resistant to passive stretching.

In order to include passive tone assessment in the neurological exam-
ination of infants and young children, the examiner must do the fol-
lowing:

1. Modify the normal reference values at each three-month in-
terval over the first nine months of life, and at less frequent in-
tervals thereafter.

2. Broaden the definition of normalcy (which is indicated by a
score of 0) so that individual, familial, and ethnic variations are
taken into account.

3. Keep in mind that a complete lack of resistance to stretch-
ing is normal between 9 and 18 months and thus is not given a
score.

4. Know how to recognize the abnormality referred to as be-
nign congenital hypotonia, in which resistance to stretching is very
weak from the first few months of life and remains that way.The
family’s medical history will reveal hyperextensibility in the as-
cendants or siblings and will confirm the absence of neurolog-
ical or muscular disorders, thus denoting an isolated charac-
teristic.
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NOTE
Independent walking is acquired during the period of physiological hy-
potonia. Subsequent maturation of the body (muscles and joints) is vari-
able and depends on the child’s physical activity.The progressive increase
in resistance to passive stretching is therefore a peripheral phenome-
non (due to changes in the musculoskeletal system).



Rapid Stretching and Stretch Reflex Examination:
Definition of Spasticity

Like the slow stretching described above, rapid stretching is used to
identify a deficit in upper motor control. When the entire neuromo-
tor and muscular system is intact, passive rapid stretching of one seg-
ment of a limb should not cause an increase in resistance. The range
of motion is comparable to that obtained with slow manipulation.
When control is altered, the response to rapid manipulation will
change; this is referred to as spasticity. Two abnormal responses en-
able examiners to differentiate between two degrees of severity: the
first response (phasic) is brisk and of short duration; the second (tonic)
is more marked and protracted (see below).

Without providing an extensive pathophysiological explanation of
spasticity, we can summarize it as follows: lack of upper control of the
myotatic reflex constitutes the main abnormality, causing spasticity,
hyperreflexia, and clonus (i.e., rhythmic movements of a segment of a
limb, set off by a rapid stretching). The intensity of these three signs
is usually similar, but small, unexplained variations can be observed.
Spasticity is prevalent in the flexor muscles of the upper limbs and in
the antigravity extensor muscles of the lower limbs. The presence of
all three signs suggests a lesion in either the corticospinal system or the
motor cortical areas.

Adductors Angle

TECHNIQUE

With the child supine, the examiner extends the child’s legs and gen-
tly spreads them as far apart as possible. The angle formed by the two
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NOTE
During rapid stretching, muscles become stiff unless higher cortical con-
trol constantly modulates the action of spinal stretch reflexes.



legs is the adductors angle. The extensibility of the left and right ad-
ductor muscles (evaluated simultaneously) is measured by the degree
of this slow angle (Fig. 6).

PATTERN OF CHANGES

The adductors angle increases progressively over the first nine months.
At 2 months of age, it is 40° to 80°; at 9 months, 100° to 140° or
more, with the lower limbs offering very little resistance. Between 9
and 18 months, the age of physiological hypotonia, the angle can be
limitless. Over the following years, the adductors angle slowly de-
creases until it reaches average adult measurements.
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FIG. 6. ADDUCTORS ANGLE
By placing their index fingers parallel to the femoral diaphysis, examiners can
easily evaluate the maximum width of the adductors angle (approximately 100°
in this diagram).

  Image not available.



SCORING

Scoring is age-dependent. (See the examination chart to record a score
of 0, 1, or 2.) Adductors angles that fall below age-standard meas-
urements help examiners identify abnormal hypertonia of the adduc-
tor muscles.

A complete lack of resistance between 9 and 18 months should be
recorded with an “X.” If it is detected before 9 months or after 18
months, examiners should record a score of 2.

The adductors angle can be asymmetric, even when the total
angle is within the normal range.This information is covered in
the examination chart under “Comparison of the R and L Sides
of the Body.”

Popliteal Angle

TECHNIQUE

While keeping the child’s pelvis on the table, the examiner laterally
flexes both of the child’s thighs at the pelvis to each side of the ab-
domen. With the thighs held in this position, the legs are extended as
much as possible. The angle formed by the legs and the thighs is the
popliteal angle. Both the left and right angles are evaluated at the same
time. The measurement of this angle indicates the extensibility of the
hamstring muscles (Fig. 7).

PATTERN OF CHANGES

The popliteal angle gradually increases over the first nine months. At
2 months of age it is approximately 90°; at 9 months, 120° to 150°.
It can be limitless between 9 and 18 months (the age of physiological
hypotonia). The popliteal angle slowly decreases over the following
years until it reaches average adult values.
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SCORING

Scoring is age-dependent. (See the examination chart to record a score
of 0, 1, or 2.) Popliteal angles that fall below age-standard measure-
ments help examiners identify abnormal hypertonia of the hamstring
muscles. A complete lack of resistance is recorded with an “X” be-
tween 9 and 18 months, because the existence of physiological hypo-
tonia is often quite marked; it should be given a score of 2 before 9
months and after 18 months.

Dorsiflexion Angle of the Foot: Slow Maneuver

The dorsiflexion angle as measured by the slow maneuver is also called
the slow angle. It enables examiners to measure resistance of the rest-
ing triceps surae to slow stretching (gray area in Fig. 8).
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FIG. 7. POPLITEAL ANGLE
With the child’s knees held on each side of the abdomen, the examiner extends
both of the child’s legs as far as possible.The examiner visually evaluates the
angle formed between the thigh and the leg (both left and right angles are 90°
in this diagram).

  Image not available.



TECHNIQUE

The examiner flexes the child’s foot toward the leg by slowly pressing
the plantar surface. The angle formed by the longitudinal axes of the
foot and the leg is the dorsiflexion angle. This maneuver is performed
on each foot in turn, with the examiner’s hand placed on the knee to
keep the leg straight. (This slow angle measures the extensibility of the
triceps surae with the knee extended in order to include the gastroc-
nemius.) The slow angle is the smallest angle obtained by applying
light pressure. When the child is older, the whole foot, including the
heel, is placed in the palm of the examiner’s hand to obtain the max-
imum stretching of the triceps surae.

PATTERN OF CHANGES

Development in the first few months: The starting point varies ac-
cording to gestational age at birth. The dorsiflexion angle of the foot
is close to 0° in the full-term infant, because the in utero pressure dur-
ing the last weeks of pregnancy gradually decreases this angle. In the
preterm infant who has reached the age of 40 weeks, the angle remains
wide, as it was at birth (e.g., 40° to 50° at 28 weeks). Later, during the
first few months, the 0° dorsiflexion angle of the full-term infant grad-
ually increases to match the angle of the preterm infant. This is why
this maneuver is performed only after the fourth month, and only an-
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FIG. 8. DORSIFLEXION OF THE FOOT:
NORMAL RESPONSE
Dorsiflexion of the foot is first performed
slowly (dotted line), then rapidly (solid line).
The angles obtained by both manipulations
should be identical and within the normal
range (white area, 80° or less).

  Image not available.



gles above the normal upper limit are taken into account (more than
80°; gray area in Fig. 8).

Later development: If permanent dystonia is associated with spastic-
ity detected in the triceps surae (see below), a permanent equine de-
formity of the foot may result, leading to the shortening of both the
muscle and the tendon, thus making the slow angle excessively wide.

SCORING

• Circle 0 if the dorsiflexion angle is equal to or less than 80°.

• Circle 1 if the angle is between 90° and 100°.

• Circle 2 if the angle is equal to or greater than 110°.

1. A moderate muscle shortening (90° to 100°) is compatible
with normal gait, because only a limited amount of flexion and
extension is needed.

2. A 90° angle is common in very physically active children be-
tween 2 and 6 years of age, and this should not be considered
“neurological” as long as it is an isolated finding.

Dorsiflexion Angle of the Foot: Rapid Maneuver

The dorsiflexion angle as measured by the rapid maneuver is also
called the rapid angle. It enables examiners to evaluate the spasticity
of the triceps surae.

TECHNIQUE

The same dorsiflexion movement is used as in the slow maneuver, but
done more rapidly. The repetition of the manipulation often makes an
abnormal response more obvious.
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SCORING

• Circle 0 if the dorsiflexion angle obtained with rapid stretching of
the triceps surae is identical to the angle obtained with the slow ma-
neuver (Fig. 8).

• Circle 1 if a sudden yet brief contraction is noted during the rapid
maneuver. The resistance quickly dissipates, allowing the foot to at-
tain the position obtained by the slow maneuver. (A few clonic
movements often occur with increased resistance.) This response to
rapid manipulation is called phasic (Fig. 9).

• Circle 2 if the resistance is strong and sustained, if it almost imme-
diately prevents rapid manipulation, and if the movement can only
be completed slowly. In this case, the abnormal response to rapid
manipulation is called tonic. This is the stretch reflex, characteris-
tic of the spastic muscle (Fig. 10).

1. The combination of spasticity and shortening of the triceps
surae is typical of spastic diplegia (Little’s disease).Muscle short-
ening is secondary to permanent dystonia and often associated
with spasticity (which is speed-dependent). Permanent dysto-
nia of the triceps surae causes a permanent equine deformity
of the foot and therefore pulls the triceps surae insertions
closer together.

2. For scoring purposes, rapid manipulation is systematically
tested only in the triceps surae since moderate spasticity is al-
ways distal: if moderate spasticity is absent in the triceps surae,
it will also be absent in the other muscles. However, if the
stretch reflex is present in the triceps surae, the examination
should be extended to include the other muscle groups in the
lower limbs in order to analyze spasticity muscle by muscle.
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Candlestick Posture

Shortening of the trapezius can be due to prolonged abnormal postures
in intensive care units. It is also maintained by almost exclusive use
of the ventral and dorsal decubitus positions without particular at-
tention being paid to the upper extremities. Muscular shortening is
caused by the medial and external insertions (clavicle, acromion, and
the upper ridge of the scapula) being closer to one another. When the
child is observed from behind in a sitting or dorsal decubitus position,
the arms are seen to be externally rotated and the forearms flexed in
such a way that the upper limbs form a two-armed candlestick. Ex-
aminers should indicate the presence of this posture by circling “X.”
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FIG. 9. DORSIFLEXION OF THE FOOT:
PHASIC STRETCH
The slow angle (dotted line) is within the
normal range (80° or less).The rapid 
angle (solid line) is identical, but a short
stop will be felt with or without clonus
shortly after starting the maneuver.When
this contraction relaxes, the rapid maneuver
can be completed to the same extent as the
slow maneuver.

FIG. 10. DORSIFLEXION OF THE FOOT:
TONIC STRETCH
The slow angle (full dotted line) is indicated
in the gray area (greater than 80°) and
suggests a shortening of the triceps surae.
The rapid maneuver (lower solid line) is
prevented by a very strong contraction of
the triceps surae, and dorsiflexion can be
continued only slowly (upper dotted line).

  Image not available.

  Image not available.



SCORING

• Circle 0 if the candlestick posture is absent.

• Circle “X” if the candlestick posture is present.

1. The candlestick posture (shoulder girdle retraction) is often
so marked that it creates a deep crease in the posterior aspect
of the arm below the deltoid insertion, resembling a deep gash
made by an axe.

2. This posture is abnormal because it results in inactivity of
the upper limbs during the critical phase of development when
the hands normally join at the midline to manipulate objects.

3. If this posture has been allowed to develop, it can be cor-
rected with physical therapy and by placing the child in appro-
priate positions during sleep.The candlestick posture is not due
to a central neurological disorder, but it should be noted be-
cause it prevents a proper neurological examination and im-
pedes the development of manipulative skills.

Hand and Finger Movements

The posture and spontaneous movements of the fingers can be ob-
served from the first neurological examination (Fig. 11).
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FIG. 11. HAND AND FINGER MOVEMENTS AND POSTURES
Shown from left to right: fine finger movements; closed hand,but can be opened
easily; adducted thumb held inside tight fist.

  Image not available.



SCORING

• Circle 0 if an open hand and fine finger movements are observed;
this activity is normal when the infant is awake.

• Circle 1 if the hands are constantly closed with no visible finger
movements at examination I, conducted between the first and third
months, even if the fingers can be spread apart easily.

• Circle 2 if the hands are constantly closed from examination II
(fourth to sixth months) onward; and circle 2 at any age if no
movement of the thumb is observed and if it remains permanently
adducted inside a fisted hand.

1. Abduction of the thumb is a pyramidal function, and inactiv-
ity of the thumb is a sign of problems with higher cortical con-
trol.When the examiner opens the infant’s hand, this posture
with the thumb flexed over the palm (shown in Fig. 11) is called
adducted or cortical thumb.

2. Prolonged inactivity results in atrophy (or underdevelop-
ment) of the thenar eminence and in musculo-ligamentous con-
tracture.This must be treated.

3. When thumb adduction is observed from birth, it is highly
indicative of a prenatal cerebral lesion.The greater the con-
tracture and atrophy, the older is the lesion.
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NOTE
The speed of independent finger movements develops over the first
years with the maturation of upper motor control. An intact corti-
cospinal tract is necessary to play the piano.



Scarf Sign Maneuver

This maneuver evaluates the extensibility of the trapezius, the abduc-
tors, and the external rotators of the shoulder (the neck is maintained
while the acromial insertion of the trapezius is moved).

TECHNIQUE

For infants in the first few months of life, this maneuver is performed
as follows. With his or her elbow resting on the examination table, the
examiner supports the head and neck of the infant in a semi-supine po-
sition with one hand. One of the infant’s hands is taken and the arm
is pulled across to the opposite shoulder as far as possible. The exam-
iner then observes the position of the elbow in relation to the midline.
Later, when the infant can sit independently, the maneuver can be per-
formed with the child in the sitting position, with the observer either
behind or in front of the child. At any age, the infant’s head must be
kept in the midline.

RESULTS

To help examiners with their observations, three elbow positions are
illustrated in Figure 12.

• Position 1: elbow does not reach the midline

• Position 2: elbow passes the midline

• Position 3: elbow reaches very far across with little resistance
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FIG. 12. SCARF SIGN
Position 1: the elbow does not reach the midline; position 2: the elbow passes
the midline; position 3: the elbow reaches well past the midline.

  Image not available.



If the examiner feels no resistance (NR), this is also noted on the ex-
amination chart.

SCORING

Scoring is age-dependent. (See the examination chart to record a score
of 0, 1, or 2.) At term, resistance to stretching is very strong and then
gradually dissipates. At 2 months, the elbow almost reaches the mid-
line (this is the first indication of the descending wave of relaxation
when upper control is intact). At or before 9 months, there is little or
no resistance and the arm can be wrapped around the neck. Examin-
ers should give a score for complete lack of resistance only before 9
months or after 18 months of age, not for any age in between, because
hypotonia is physiological at this stage of development (9 to 18
months).

Comparison of the Right and Left Sides of the Body:
Asymmetry within the Normal Range

As explained above, definition of a wide normal range of passive tone
in the limbs is necessary because of individual variations. Asymmet-
ric findings noted during the examination will become evident when
comparing the scores of the left and right sides of the body. The ex-
aminer should note the following points, however.

1. Asymmetry can be present even when all values (both left and right)
have been given a score of 0. This asymmetry represents an abnor-
mality in itself, which is clearly visible and significant within the
normal range. It is easier to detect a moderate abnormality when it
is unilaterally predominant.

2. Asymmetry can be an important orientation marker for a particu-
lar type of cerebral lesion, and therefore the examiner may use in-
formation as a diagnostic clue.

52 Neurological Development from Birth to Six Years



SCORING

• Circle 0 if asymmetry is absent or cannot be categorized.

• Circle 1 if one side (left or right) is more tonic than the other.

It is possible to confuse asymmetry originating in the central
nervous system (CNS) with asymmetry in the musculoskeletal
system due to prolonged abnormal postures.Multiple births and
prolonged intensive care are two instances in which positional
asymmetry is particularly likely.

Passive Extension of the Body Axis (Dorsal Curvature)

Slow dorsal extension of the trunk evaluates the extensibility of the
anterior axial muscles (all the prerachidian and abdominal muscles).
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FIG. 13. DORSAL EXTENSION OF THE 
BODY AXIS
This is evaluated with the child in the lateral
decubitus position, with one of the examiner’s
hands maintaining the lumbar region. Dorsal
extension can be absent or minimal (above),
moderate (middle), or excessive (below).

  Image not available.



TECHNIQUE

With the infant lying on his or her side, the examiner maintains the
lumbar region with one hand and pulls the lower limbs backward with
the other hand (Fig. 13).

SCORING

• Circle 0 if dorsal curvature is absent, minimal, or moderate.

• Circle 2 if dorsal curvature is excessive, resulting in arching (also
called opisthotonos).

Passive Flexion of the Body Axis (Ventral Curvature)

Slow ventral flexion of the trunk evaluates the extensibility of the poste-
rior axial muscles (trapezius and all the paravertebral extensor muscles).

TECHNIQUE

With the infant lying on his or her back, the examiner grasps both the
legs and pelvis and pushes them toward the head to test the maximum
curvature of the spine (Fig. 14).

SCORING

• Circle 0 if ventral curvature is moderate but easy to obtain.

• Circle 1 if ventral curvature is absent or minimal.

• Circle 2 if ventral curvature is unlimited, indicating extreme hypo-
tonia.

Comparison of Dorsal and Ventral Curvatures of the Body Axis

A precise definition of the degree of passive flexion and extension of
the trunk is impossible. Curvature is evaluated visually, not measured;
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resistance to passive manipulation is felt through the examiner’s hands,
not measured. Flexion and extension vary with age, and both values
are greater during the period of physiological hypotonia. They also
vary with articular and individual factors, as well as poor tolerance for
manipulation when the child is in the supine position. It is by com-
paring both curvatures that examiners arrive at the best interpretation
of passive tone of the axis and its deviations. Comparative scoring at
any age should be as follows.

SCORING

• Circle 0 if flexion is greater than or equal to extension—that is, there
is a certain degree of anterior curvature and little or no dorsal ex-
tension. (Flexion and extension are given a score of 0.)

• Circle 1 if flexion is more limited than extension. (Flexion is scored
1 because it is minimal or absent, and extension is scored 0 or 2.)
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FIG. 14.VENTRAL FLEXION OF THE 
BODY AXIS
This is evaluated with the child in the dorsal de-
cubitus position.Ventral flexion can be moderate
(above), absent or minimal (middle), or unlimited
(below).

  Image not available.



This situation indicates a lack of upper control of the antigravity
muscles.

• Circle 2 if both curvatures are unlimited. (Both are scored 2.) Com-
paring the scores of the two maneuvers offers no benefit, and find-
ings are interpreted as extreme axial hypotonia (sometimes called
rag doll).

Diffuse Rigidity

Rigidity cannot be evaluated in the same way as hypotonia or hyper-
tonia—that is, by measuring muscular extensibility (angles or curva-
tures). Rigidity is detected as an abnormal sensation during passive
manipulation. Slow manipulation gives the examiner a feeling of in-
creased resistance over the whole movement, such as the resistance felt
when trying to bend a lead pipe. The detected resistance includes both
the agonistic and antagonistic muscles involved in the joint being ma-
nipulated.

SCORING

• Circle 0 if rigidity is absent.

• Circle 2 if rigidity is present.
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NOTE
Passive tone of the axis is permanently affected in children who lack
higher cortical control. If the cerebral lesion is minor, the imbalance in
the flexor and extensor muscles is latent and becomes apparent only
when the curvatures of the trunk are compared.



Rigidity is one of the extrapyramidal signs (subcortical tract)
and is therefore present in children with CP with very exten-
sive lesions. Rigidity is most often diffuse and can be combined
with speed-dependent spasticity; it is rarely an isolated occur-
rence in the infant.

Motor Activity

Facial Expression

Observation of facial mimicking is part of the neurological examina-
tion. Facial expressions are normally greatly diversified and contribute
to showing pleasure, pain, and various discomforts.

SCORING

• Circle 0 if facial expressions appear normal, symmetric, and varied.

• Circle 1 if the infant does not show much facial expression, which
indicates insufficient facial motility.

Drooling

Constant drooling is a sign similar to facial expression, but it is too in-
significant before the age of 1 year to be recorded as abnormal.

SCORING

• Circle 0 if drooling is absent during the first year.

• Circle 1 if drooling is present during the second year.

• Circle 2 if drooling persists significantly after 2 years of age. If this
occurs, it is one of a series of severe signs.

• Circle “X” if drooling is present during the first year.
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Facial Paralysis

Unilateral or bilateral facial paralysis is scored, and the affected side
is indicated.

SCORING

• Circle 0 if facial paralysis is absent.

• Circle 2 if facial paralysis is present.

Fasciculation of the Tongue

Fascicular movements of the tongue are abnormal if they occur at rest
and on the sides of the tongue. This is an indication of a lesion in the
nucleus of the 12th cranial nerve.

SCORING

• Circle 0 if fascicular tongue movements are absent.

• Circle 2 if fascicular tongue movements are present.

Fascicular movements observed only during crying or only in
the central part of the tongue are insignificant and are not given
a score.
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NOTE
A common misdiagnosis must be noted here. Congenital hypoplasia of
the depressor anguli oris muscle (autosomal dominant), resulting in a de-
formation of the mouth, is visible only when the child cries and is not
to be confused with facial paralysis.



Spontaneous Limb Movements

Spontaneous limb movements are observed in the supine position dur-
ing the first few months of life. Later, all gestures are observed. It is dif-
ficult to quantify spontaneous motor activity precisely, but a global es-
timation can be scored.

SCORING

• Circle 0 if limb movements are smooth and varied at all ages.

• Circle 1 if limb movements are insufficient, uncoordinated, or
stereotypical.

• Circle 2 if limb movements are barely present or very uncoordi-
nated.

Involuntary Movements

Involuntary movements may appear or increase during the second year.
They can be described as rapid, involuntary movements that affect vol-
untary movements (as in chorea) or as slow, writhing, involuntary
movements that interfere with resting postures (as in athetosis). In-
voluntary movements are an indication of extensive lesions in the ex-
trapyramidal system and hence are often associated with diffuse rigid-
ity. Stereotypical hand movements are very specific to Rett syndrome.

SCORING

• Circle 0 if involuntary movements are absent.

• Circle 2 if involuntary movements are present, and describe the type.

Dystonia

Relatively constant abnormal posture, known as dystonia, is due to con-
tractions of the antagonistic muscles, caused by a lack of higher cortical
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control. Dystonia causes the trunk, the neck, or part of a limb to remain
fixed in an extreme position, resulting in a major functional problem.

SCORING

• Circle 0 if dystonia is absent.

• Circle 2 if dystonia is present.

Deep Tendon and Cutaneous Reflexes

Deep Tendon Reflexes

A rough quantitative system has been designed to permit consistency
between examiners. In fact, detecting left/right asymmetry is more use-
ful than precisely quantifying the response itself. As far as possible,
deep tendon reflexes are tested when the infant is calm and relaxed.
Only bicipital and patellar reflexes are scored.

SCORING

• Circle 0 if the deep tendon reflex consists of a few movements with
average amplitude.

• Circle 1 if this reflex is very strong.

• Circle 2 if this reflex is accompanied by significant clonus and/or ex-
tends to other muscle groups or if there is no response during fa-
vorable examination conditions.
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NOTE
The terms spasticity (speed-dependent) and dystonia (abnormal pos-
ture) are borrowed from adult neurology and they do not perfectly
apply to the clinical description of CP. Central disorganization of neu-
romotor function is specific to lesions inflicted on a developing brain.



Plantar (Cutaneous) Reflex

The results of plantar reflexes cannot be interpreted during the first
year. Results of normal flexion of the big toe after cutaneous stimula-
tion of the outer edge of the foot are inconsistent. If stimulation is too
strong, it elicits an extensor reflex, considered meaningless at this age.
Because standardization of the stimulation does not seem to be possi-
ble, the extensor reflex is not scored until the age of 1 and is indicated
with an “X” for younger children.

SCORING

• Circle 0 if flexion of the big toe is observed.

• Circle 2 if extension of the big toe is observed in children over 1 year
of age (Babinski sign).

• Circle “X” if extension of the big toe is observed during the first
year.

Primitive Reflexes

Primitive reflexes are indicators of subcortical cerebral functioning.
The presence of primitive reflexes is physiological during the first
months of life, indicating the absence of CNS depression and an intact
brain stem. Testing a few of these reflexes will suffice; it is not neces-
sary to check them all. After the first few months, when cerebral func-
tioning is normally under the control of the upper hemispheric struc-
tures, the persistence of these same reflexes becomes pathological.
However, the time required for these primitive reflexes to disappear
varies substantially, and this must be taken into account when scoring.
Evaluating primitive reflexes is no longer beneficial after 9 months of
age, with the exception of the asymmetric tonic neck reflex—often the
only primitive reflex that shows subtle persistence.
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If the infant is examined during the second or third month, the
Moro, finger grasp, or automatic walking reflexes may already
be absent if the child’s development has been particularly ad-
vanced and rapid.Therefore, the absence of these three reflexes
should not be considered abnormal except in a clinical case of
CNS depression.

Sucking

TECHNIQUE

Non-nutritive sucking is easily analyzed by inserting the examiner’s
little finger curled downward on the middle part of the tongue. This
contact alone stimulates the sucking reflex. Sucking is not a continu-
ous phenomenon; it includes bursts of movements separated by rest
periods. In the full-term infant, there are usually eight or more suck-
ing movements in a burst; the rhythm is rapid and bursts last for five
to six seconds. A strong negative pressure is felt (infant sucks the fin-
ger) when facial motility is normal, ensuring a good seal of the lips
over the finger.

SCORING

• Circle 0 if characteristics of normal sucking are present (rhythmic
movements with adequate negative pressure).

• Circle 1 if the number of repetitions and negative pressure are in-
sufficient.

• Circle 2 if sucking is absent or completely inadequate (owing to lack
of closure of the infant’s mouth on the examiner’s finger or weak
tongue movements).
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Moro Reflex

TECHNIQUE

With the child lying in a dorsal decubitus position, the examiner gen-
tly raises the child a few centimeters off the table by both hands, with
the infant’s upper limbs in extension. When the examiner quickly lets
go of the child’s hands, the child falls back onto the examination table
and the Moro reflex appears. The first observation is abduction of the
arms with extension of the forearms (arms open), followed by adduc-
tion of the arms and flexion of the forearms (arms embrace). During
the first part of the reflex, the infant’s hands open completely. Crying
and an anxious expression are part of the response.

SCORING

• Circle 0 if the Moro reflex is present during the first three months.

• Circle 2 if this reflex is present after 6 months of age.

• The presence of this reflex is insignificant between 3 and 6 months
of age and is indicated with an “X.”

Grasping Reflex of the Fingers

TECHNIQUE

The examiner places his or her index fingers in the palms of the infant’s
hands. This palmar stimulation causes strong flexion of the fingers,
known as the grasping reflex. This maneuver can evaluate both hands
at the same time.

SCORING

• Circle 0 if the grasping reflex is present during the first three months.

• Circle 2 if this reflex is present after 6 months of age.

• The presence of this reflex is insignificant between 3 and 6 months
of age and is indicated with an “X.”
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The examiner will be able to lift the infant once he or she has
grasped the examiner’s fingers.This is made possible as the re-
sponse spreads to all of the flexor muscles in the upper limbs.
Once lifted off the examination table, the infant can support all
or part of his or her own weight. If the infant is very alert and
participating well in the examination, his or her head will pass
through the body axis and the flexed lower limbs will lift up.This
maneuver is more spectacular than useful because it is caused
by a primitive reflex (grasping) and a stretch reflex of the flexor
muscles of the upper limbs,which contract in response to rapid
stretching.However, since the harmonious nature of the motor
reflex involves the whole body, and since this maneuver can be
perfectly performed only when the infant is very alert and in-
teracting well with the examiner, this manipulation (called re-
sponse to traction) remains a good indicator of the optimal state
of the neonate.

Automatic Walking Reflex

TECHNIQUE

In the first few months, the infant is held in a vertical position, the ex-
aminer placing one hand in the upper thoracic region, with the thumb
and middle finger under each armpit (the index finger is kept free to
prevent the head from moving too much, if necessary). After the first
few months, the infant is held in a vertical position by placing one
hand under each armpit. The examiner observes the straightening of
the legs and trunk. The infant should support most of his or her own
body weight for a few seconds. The infant is then gently tilted forward
and should take a few steps.
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NOTE
Automatic walking implies a rhythmic contraction of the antigravity mus-
cles elicited by cutaneous contact on the sole of the foot. Newborns
can climb up stairs but cannot climb down stairs.



SCORING

• Circle 0 if the automatic walking reflex is present during the first
three months.

• Circle 2 if this reflex is present after 6 months of age.

• The presence of this reflex is insignificant between 3 and 6 months
of age and is indicated with an “X.”

Asymmetric Tonic Neck Reflex (ATNR) (or Fencing Posture)

TECHNIQUE

During the first few months, spontaneous asymmetric tonic neck re-
flex (ATNR) can be observed when the infant is lying in a dorsal de-
cubitus position. If the infant’s head is rotated to either side, a partic-
ular posture of the limbs is observed. In its obvious form (Fig. 15), the
infant extends the upper limb on the side toward which his or her face
is turned (facial side) and flexes the upper limb of the opposite side (oc-
cipital side). A similar but less prominent response may also be elicited
in the lower limbs. This posture is called evident ATNR (see the ex-
amination chart). Like other primitive reflexes, this fencing posture (fa-
cial arm extended and occipital arm flexed) is normal in preterm and
full-term newborns during the first few months of life. After the age of
6 months, evident ATNR is a sign of insufficient upper control over
subcortical cerebral function. It remains present in severe CP and se-
riously restricts voluntary motor activity.

After 4 years of age, subtle persistence of this posture is evaluated. (Be-
fore 4 years, this reflex is too difficult to elicit because the child does
not understand the instructions.) The child is placed on hands and
knees with arms extended. To avoid the elbows being locked in ex-
tension, the child’s hands are turned inward, with fingers facing each
other. The examiner passively rotates the child’s head. Normally, this
passive rotation does not change the support of the arms and they re-
main extended. If flexing of the occipital arm is observed (Fig. 16),
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ATNR is present, but it will barely, if at all, interfere with voluntary
motor activity. In the chart, a positive result is noted as elicited ATNR.

SCORING

• Circle 0 if ATNR is absent at 6 months of age.

• Circle 2 if ATNR is markedly present after 6 months.
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FIG. 15. SPONTANEOUS/EVIDENT
ASYMMETRIC TONIC NECK REFLEX
(ATNR)
During the first few months, this reflex is
observed with the child in the decubitus
dorsal position.The fencing posture (oc-
cipital arm flexed, facial arm extended)
indicates that passive tone of the limbs is
not yet independent of the position of
the head.

NOTE
Strong deep tendon reflexes, the Babinski sign, and primitive reflexes are
not abnormal in the newborn or during the first few months.The very
young infant can be described at this age as “physiologically spastic.”

  Image not available.



• Circle 1 if, after the age of 4 years, flexing of the occipital arm is ob-
served when the infant is on all fours (elicited ATNR).

Before 6 months of age, the presence or absence of this reflex is in-
significant and is indicated with an “X.”

Right/Left Asymmetry in Primitive Reflexes

Asymmetry in reflex responses can be observed when responses are
normally present at the infant’s age (i.e., scored 0). In this case, the ex-
aminer should indicate the affected side (sluggish or absent response).
Asymmetry is particularly observed in the Moro reflex and the grasp-
ing reflex.
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FIG. 16. ELICITED ASYMMETRIC TONIC NECK REFLEX (ATNR)
With the infant on all fours (arms extended, head in the axis), the examiner
passively rotates the head. If this maneuver causes the occipital arm to flex, the
ATNR reflex is still present.

  Image not available.



Postural Reactions

Postural reactions appear during the first year in response to rapid move-
ments felt by the infant. Once they appear, they persist throughout life.
The absence of postural reactions is interpreted according to age.

Lateral Propping Reaction While Seated

TECHNIQUE

With the infant sitting independently, the examiner briskly pushes the
child laterally at shoulder level. The child should extend his or her arm
to the opposite side to avoid falling (Fig. 17). This postural reaction
is elicited only after a solid sitting position is acquired. It is normally
present between 6 and 8 months of age, as soon as the child can sit
independently, and is therefore not tested during the first six months.
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FIG. 17. LATERAL PROPPING REACTION (WHILE SEATED)
When the sitting child receives a brisk push at shoulder level, he or she avoids
falling by extending the opposite arm.

  Image not available.



SCORING

• Circle 0 if the lateral propping reaction is present from 6 months
of age.

• Circle 1 if this reaction is incomplete between 9 and 24 months.

• Circle 2 if this reaction is absent after 9 months (even if the test can-
not be performed because of the child’s inability to sit independ-
ently) or if the response is incomplete after 24 months.

If the lateral propping reaction is incomplete or absent between 6 and
9 months of age, this cannot be interpreted and the examiner should
circle “X.”

Parachute Reaction

TECHNIQUE

While held in a ventral suspension position against the examiner’s
body, the child is quickly pushed with the head forward toward the
examination table. The infant should rapidly extend the upper limbs
with open hands, as if to protect himself or herself from falling (Fig.
18). This reaction appears in a precise form only between 8 and 9
months and is therefore not tested during the first six months.

SCORING

• Circle 0 if the parachute reaction is present from 6 months of age.

• Circle 1 if this reaction is incomplete between 9 and 24 months or
absent between 9 and 12 months.
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NOTE
The parachute reaction is very useful in daily life for catching one’s bal-
ance, which is why it is dangerous for people to walk with their hands
in their pockets.



• Circle 2 if this reaction is absent after 12 months or incomplete after
24 months.

If the parachute reaction is incomplete or absent between 6 and 9
months, this cannot be interpreted and the examiner should circle
“X.”

Qualitative Abnormalities in Gross Motor Function and
Acquired Deformities

Certain abnormal signs preceding the acquisition of a motor function
are interesting to note since they often provide clues about the most
likely pathophysiological mechanism. However, these signs can also be
misleading and cause the examiner to wrongly conclude that a motor
function has been acquired. The most common examples are analyzed
and scored, if necessary, according to age. Only after 2 years of age
(examinations VII, VIII, IX, and X) does scoring become more precise.
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FIG. 18. PARACHUTE REACTION (FORWARD)
The child is quickly pushed forward toward the examination table; the child
protects himself or herself by extending both arms and opening both hands.

  Image not available.



Head Control

Holding the Head behind the Axis. Head control behind the axis com-
monly occurs during the first six months. The head does not fall for-
ward when the trunk is leaned forward, and the chin points upward
in a typical chin-forward position (Fig. 19). The examiner can feel that
the trapezius muscles are short and stiff. This false control of the head
can be the result of hypertonia of the extensors (a CNS problem) or
shortening of the trapezius muscles due to abnormal postures. Because
the interpretation is uncertain, head control behind the axis is not
scored before 2 years of age.

After 2 years and depending on the circumstances, the CNS nature of
this sign is easier to establish and is scored on the examination chart.

SCORING

• Circle 0 if head control behind the axis is absent.

• Circle 2 if this abnormality is present.
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FIG. 19. HEAD HELD BEHIND THE AXIS BY HYPERTONIC OR 
SHORTENED TRAPEZIUS MUSCLES

Head control seems to be present, but the head is not in the axis and the chin
points upward.At the nape of the neck, the trapezius muscles feel short and
stiff.

  Image not available.



Before 2 years of age, the presence of this abnormality is indicated with
an “X.”

Poorly Maintained Head Control Due to Fatigue. Poor head control
when fatigued is an indicator of a partial disability affecting both the
flexors and the extensors. The child can voluntarily lift his or her head
on request, but can support it for only a relatively short time owing to
fatigue or lack of attention. This abnormality is not scored before 2
years of age. If still present after 2 years, the significance of this ab-
normality is very serious.

SCORING

• Circle 0 if poor head control when fatigued is absent.

• Circle 2 if this abnormality is present.

Before 2 years of age, the presence of this abnormality is indicated with
an “X.”

Sitting Position

Failure to Sit Due to Falling Forward. At this most insignificant stage
in the acquisition of independent sitting, falling forward is a result of a
certain degree of axial hypotonia. It is not scored until 9 months of age
(because it is a simple exaggeration of a physiological phenomenon).

SCORING

• Circle 0 if failure to sit due to falling forward is absent.

• Circle 1 if this abnormality is present between 9 and 12 months of age.

• Circle 2 if this abnormality is present after 12 months.

Between 6 and 9 months of age, the presence of this abnormality is in-
dicated with an “X.”
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Failure to Sit Due to Falling Backward. Falling backward is caused
partly by an inability to adopt the tripod position because hypertonia
of the flexor and adductor muscles in the legs keeps the knees too high
and close to one another, and partly by unbalanced axial tone in favor
of the extensor muscles. Falling backward is therefore unavoidable
(Fig. 20). The presence of this abnormality is scored from 6 months of
age (because it is not an exaggeration of a physiological phenomenon).

SCORING

• Circle 0 if failure to sit due to falling backward is absent.

• Circle 1 if this abnormality is present between 6 and 12 months of
age.

• Circle 2 if this abnormality is present after 12 months.
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FIG. 20. FALLING BACKWARD WHEN SITTING AND EXCESSIVE 
EXTENSION WHILE STANDING

These abnormalities are often linked together and are an indication of a lack
of upper control. (The mother indicates that her child cannot maintain a sit-
ting position and always wants to stand.) (Reprinted with permission from 
C.Amiel-Tison and A.Grenier.Neurological Assessment during the First Year of Life.
New York: Oxford University Press; 1986.)

  Image not available.



Falling backward is very often observed in cases of spasticity
since it is an indicator of insufficient upper control in axial tone.
It is often associated with an arching response to standing on
the floor (Fig. 20), through the same mechanism.

Poorly Maintained Sitting Position Due to Fatigue. Poor maintenance
of the sitting position when fatigued has the same significance as that in-
dicated for head control when fatigued. It is scored after 2 years of age.

SCORING

• Circle 0 if poor sitting due to fatigue is absent.

• Circle 2 if this abnormality is present after 2 years of age.

Before 2 years of age, the presence of this abnormality is indicated with
an “X.”

Acquired Deformities. Scoliosis is a common complication of CP in
cases of unilateral or predominantly unilateral lesions, according to
the distribution of paralysis, spasticity, and orthopedic problems in the
pelvic region and lower limbs. This deformity is scored after 2 years
of age.

SCORING

• Circle 0 if scoliosis is absent.

• Circle 1 if this deformity is present after 2 years of age.

Kyphosis is a common deformity caused by spasticity and the short-
ening of the hamstring muscles. When in a sitting position, the ischium
slides forward to draw the hamstring insertions closer together.
Kyphosis worsens when the child is seated on the floor. This deformity
is scored after 2 years of age.
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SCORING

• Circle 0 if kyphosis is absent.

• Circle 1 if this deformity is present after 2 years of age.

Standing Position

Excessive Extension While Standing. Excessive extension while stand-
ing is an excessive reaction of the antigravity muscles that creates an
opisthotonos (or arched) posture. This is abnormal at any age (Fig. 20).

SCORING

• Circle 0 if arched posture while standing is absent.

• Circle 2 if this deformity is present.

Lower Limb Deformities. Scissoring of the lower limbs, crossing of the
legs in extension, is most often associated with an equine deformity of
the foot, making standing difficult. The presence of scissoring is ab-
normal at any age.

SCORING

• Circle 0 if scissoring of the lower limbs is absent.

• Circle 2 if this deformity is present.

Scissoring is a strong indicator of spastic diplegia.One symptom
of spastic diplegia is spasticity in the adductor muscles of the
thigh. However, early shortening of these muscles due to ab-
normal postures in the neonatal period most often precedes
spasticity. In the absence of immediate attention in the intensive
care unit, scissoring is partly a sign of a posture-induced deform-
ity and partly a symptom of a CNS disorder due to a lack of
upper control.
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Some additional lower limb deformities include the following:

Permanent flexion of the hip: a limitation of full extension.

Permanent flexion of the knee: a limitation of full extension.

Equine deformity of the foot: a permanent and irreducible extension
of the foot.

Dislocation of the hip: a serious complication of spasticity that
should be prevented by adapted positioning from birth.

The presence of each of these deformities is indicated with an “X.”

Only the most common deformities have been mentioned here. Other
abnormal standing postures should be clearly described according to
dystonic muscle groups and acquired muscular shortenings.

Gait

Only a clinical analysis of walking (not a laboratory assessment) is in-
cluded in the examination chart. Gait analysis requires keen observa-
tion for defining specific types of limping. The most common of these
abnormalities observed in infants with CP are the following:

Spastic gait: linked to spasticity in the antigravity muscles with toe-
walking and lifting of the body each time the foot touches the floor
(skipping).

Ataxic gait: linked to a balance problem with broad-based stance
and frequent falls.
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NOTE
With immediate and constant adapted positioning of the child from
birth, “classical” spastic diplegia becomes “modern” diplegia or diplegia
without scissoring.



Hemiplegic gait: linked to a muscular disability that makes the child
circumduct a leg (like a scythe).

Walking with assistance (tripod, walker, etc.): this should also be
noted.

The presence of each of these abnormalities is indicated with an “X.”
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Clinical Profiles According to Age

• Step-by-Step Profiles up to 2 Years

• Short-Term Profile at 2 Years (Corrected Age)

• Annual Profiles up to 6 Years

Chapter 4





Step-by-Step Profiles up to 2 Years

General Comments

The detailed descriptions and scoring instructions for each observa-
tion or maneuver of the pediatric neurological examination (as given
in Chapter 3) increase objectivity and promote the use of a common
language. This analytical approach is the basis of all neurological fol-
low-ups. However, using this information is not as simple as it may
seem, because the data from three age periods (before, at, and after the
age of 2 years) must be treated differently.

Before 2 Years of Age. Examiners must be extremely careful when in-
terpreting the scoring results of a single examination in children under
2 years of age. As we have seen, individuals vary greatly in muscle tone
and motor development. What should examiners do about abnor-
malities observed during the first two years of life? Some sound advice
is to conduct step-by-step profiles based on groupings, or clusters, of
abnormalities.

To analyze and define these clusters, examiners must use the scores of
0, 1, and 2 recorded in each section of the examination chart for the
first six examinations (I to VI) to gather together the most important
signs and symptoms.

1. For each section: Examiners should assign the highest score to the
entire section—that is, individual scores for each item are not
summed.

2. Overall interpretation of the examination at each age period: Severe
deficit is defined by the predominance of a score of 2 based on the
total number of sections indicated in the tables in this chapter (Ta-
bles 1 to 4). Moderate deficit is defined by the predominance of a
score of 1 based on the total number of sections indicated in each
table. Note that a few scores of 2 are acceptable for the moderate
deficit category.

These profiles serve as provisional conclusions for medical records, al-
lowing precise indications for possible interventions. The profiles
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should not be used in any other way for children under 2 years of age.
This is why the profiles described in the tables are not incorporated
in the examination chart. Any system based on calculation of an over-
all score would result in distorted interpretations of neurological or
maturative events. The purpose of analyzing these successive abnor-
mal profiles is to identify a trend rather than a cut-off point.

Only the most frequent and typical clinical profiles are described here.
The following criteria are taken into account for each age period:

1. The nature of the observed neuromotor abnormalities, their group-
ing, and their functional consequences.

2. The fixed nature or progressive trend of the observed signs (de-
scribed as static or dynamic).

3. The emergence of specific neuromotor signs with cerebral maturation.

4. Concomitant changes in brain growth, as evidenced by measure-
ment of head circumference (HC) growth and examination of the
fontanels and cranial sutures.

5. The detection of related sensory or cognitive deviations or epilepsy.

During the first nine months, observed signs are still nonspecific. In
other words, with the exception of extensive and severe brain damage,
this is a “wait and see” period. Great care must be exercised in dis-
cussions with parents during this time.

At approximately 9 months of age, neuromotor abnormalities become
specific and related sensory or cognitive deviations become progres-
sively more evident.

So as to remain simple in our descriptions of some of the most typical
profiles, we assume that prevention of secondary muscular shortening
by adapted positioning has been successfully applied from the first day
of life and pursued thereafter. In other words, the current results of the
neuromotor examination are not, or at least are only slightly, con-
taminated by secondary orthopedic consequences of the CNS insult
(particularly for the trapezius in the upper limbs and adductor mus-
cles in the lower limbs).
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At 2 Years (Corrected Age). At 2 years of age the situation becomes
clearer. Children with neurological signs who have not acquired the
ability to walk independently are diagnosed as having cerebral palsy
(CP). A symptomatic and topographical diagnosis, as well as an etio-
logical diagnosis (if possible), allows the analysis of short-term results
for a cohort of children.

After 2 Years of Age. Annual profiles allow further clarification about
the severity of neuromotor dysfunction in children with CP and an
evaluation of related abnormalities of cerebral functions other than
neuromotor function.

Classification for children 2 years of age and the annual profiles are
found on page 18 of the examination chart. Follow-ups should be con-
tinued until the age of learning disabilities for children who show per-
sisting neurological abnormalities even though they have not been di-
agnosed as having CP (because they walked before the age of 2 years).
These children are also included on page 18 of the chart.

First Trimester—Neonatal Period and 
First Three Months of Life

At the end of the first three months of life, a provisional profile per-
mits the clinician to determine two clinical characteristics: severe
deficit and moderate deficit. The characteristics of severe and moder-
ate deficits are summarized in Table 1. If these children could be ex-
amined repeatedly throughout the first few weeks and months of life,
another clinical characteristic could be determined: static or dynamic
profile.

Static Profile. A static neurological profile of CP is defined by little ob-
servable change during the first weeks after birth. Signs already pres-
ent at birth change very little during the following weeks, suggesting
the damage occurred before birth (Fig. 21). Certain signs present from
the first few days of life—including cortical thumb, high-arched palate,
and overlapping cranial sutures (Fig. 22)—serve as strong indicators
that the insult is of prenatal origin. It is very important that these signs
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be noted immediately because they soon lose their significance in al-
lowing a precise determination of the chronology of events.

Dynamic Profile. A dynamic neurological profile of CP is defined by
rapid improvement, especially in alertness, sucking, swallowing, and
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TABLE 1
Definition of Severe and Moderate Deficits at the End of Three Months

FIG. 21. CHANGING PROFILES DURING THE FIRST WEEKS OF LIFE
Negative numbers indicate weeks before birth; positive numbers indicate weeks
after birth.N: normal profile, no CNS depression.A: dynamic profile secondary
to a recent lesion, occurring around birth. CNS depression worsens, then sta-
bilizes. B: static profile secondary to a prenatal lesion. CNS depression is al-
ready stabilized at birth, the acute stage having preceded birth. (Reprinted with
permission from C.Amiel-Tison.Correlations between hypoxic-ischemic events
during fetal life and outcome. In: P.Arbeille, D. Maulik, R. Laurini, eds. Fetal Hy-
poxia. London: Parthenon Press; 1999.)

  Image not available.

  Image not available.



spontaneous movements. In the weeks following a serious event such
as an epileptic seizure, a return of the ability to suck efficiently well
to take in adequate amounts of nutrition has always been considered
an indicator of a favorable outcome: a return of this ability at the end
of the first week is a good sign; a return at the end of the third week
or later is a poor sign; a return during the in-between period is diffi-
cult to interpret. The dynamic profile indicates that the lesion occurred
very close to birth. Following a moderate deficit, a rapid improvement,
which after a few weeks results in optimum alertness and acquisition
of head control (typically acquired at 2 months of age), indicates a fa-
vorable outcome.

Head Circumference Growth. Growth in HC is an important factor
in defining static and dynamic profiles.
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FIG. 22. NEONATAL SIGNS INDICATING A PRENATAL INSULT
Shown here are 1: high-arched palate; 2: cortical thumb; 3: overlapping sutures.
These three signs are often associated.When present at birth, they indicate a
lesion that is several or more weeks old. (Reprinted with permission from C.
Amiel-Tison. Correlations between hypoxic-ischemic events during fetal life
and outcome. In: P.Arbeille, D. Maulik, R. Laurini, eds. Fetal Hypoxia. London:
Parthenon Press; 1999.)

NOTE
There is little evidence of neurological development during the first
three months until head control is acquired. Perfect control of the head
in the axis is a major event often ignored in medical records, and like-
wise not often remembered by parents.

  Image not available.



A typical situation in CP with a static neurological profile is an HC
measurement that is already lower on the growth curves than other
growth parameters. This situation remains the same during the fol-
lowing few weeks and months, without catching up.

A typical situation in CP with a dynamic neurological profile is an ini-
tially normal HC measurement, possibly followed by a secondary de-
cline in the rate of growth.

Unclassified Minor Abnormalities. Some abnormalities are not in-
cluded in Table 1 because of their heterogeneity; they include hyper-
excitability and various abnormalities in muscle tone. The most com-
mon minor abnormalities are associated with excessive motor activity,
insufficient sleep, inconsolable excessive crying, tremors, clonic move-
ments, and a tendency toward muscular hypertonia. The absence of
alertness-related problems and the lack of primitive reflex depression
are important factors in arguing against CNS depression, establish-
ing the difference between these minor abnormalities and the moder-
ate deficits described in Table 1. The most frequent trend is toward
normalization, in a few weeks or a few months.

Second Trimester—From 4 to 6 Months of Age

At the end of six months, the provisional profile consists of two clin-
ical aspects: severe and moderate deficits (described in Table 2). In
most cases, abnormalities remain nonspecific and include signs simi-
lar to those seen in the first three months, but they tend to cluster with
other abnormalities indicating a deficit in upper motor control. The
cephalocaudal (descending) wave of relaxation does not progress to
the limbs. Insufficient progress of active muscle tone in the neck flex-
ors results in the absence of head control before 4 months of age.
Lastly, cranial signs often manifest as a decline in the rate of head
growth or as ridges at cranial sutures. In the most severe cases only, an
unfavorable outcome may appear unavoidable at the end of six
months, based on the following indicators:
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1. A marked decline in the rate of head growth

2. Specific neuromotor abnormalities, already suggesting CP

3. Infantile spasms (West syndrome)

Third Trimester—From 7 to 9 Months of Age

At this stage of development, neuromotor abnormalities become more
specific and related disabilities (especially cognitive and sensory im-
pairments) become more evident. However, related disabilities are not
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TABLE 2
Definition of Severe and Moderate Deficits between Four and Six Months

NOTE
The second three-month period of life represents a time of hesitation
and hope for pediatricians, because maturation can lead to the acquisi-
tion of skills despite neurological abnormalities. Examiners who primarily
see children with severe brain injury in their practice can forget how
amazing normal development looks.

  Image not available.



yet included in the provisional profile (as outlined in Table 3) because
they are usually uncertain.

Severe Deficit. Neuromotor abnormalities can already be character-
ized according to the predominance of major hypotonia or spasticity
or rigidity, which most often affects all four limbs and the trunk. In
many cases, in which any hope of normalization has disappeared, the
diagnosis of CP may already be possible.

Moderate Deficit. At this age, it is almost impossible to differentiate
between the onset of spastic diplegia and a specific set of “spastic-like”
symptoms. If the descending wave of relaxation does not progress nor-
mally to the limbs and if antigravity reactions are still marked, this in-
dicates a problem in the establishment of upper motor control. How-
ever, examiners must be very careful before deciding on the diagnosis
of spastic diplegia (Little’s disease) because the spastic-like symptoms
may disappear quite abruptly at 9 months of age as a result of matu-
ration. The child will be able to walk before 2 years of age, but this
does not mean that all traces of minor cerebral damage have disap-
peared.
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TABLE 3
Definition of Severe and Moderate Deficits between Seven and Nine Months

  Image not available.



Fourth Trimester—From 10 to 12 Months of Age and during
the Second Year

Severe or Moderate Neurological Deficits. If severe or moderate ab-
normalities are present at the end of the first year, they will remain per-
manently. Several factors influence the severity of these deficits dur-
ing the second year:

1. Functional consequences, when the child is well past the normal age
for acquiring head control and independent sitting skills.

2. Orthopedic consequences of spasticity and rigidity—that is, mus-
cular shortening and bone/joint deformities—despite attempts to
prevent these by the orthopedist and physical therapist.

3. The association of involuntary movements and dystonia, which af-
fect voluntary movements.

4. The association of nonmotor deficits (i.e., communication, devel-
opment of prelanguage, vision, hearing).

5. Seizures.

These factors, outlined in Table 4, allow examiners to differentiate be-
tween severe, moderate, and mild deficits during the second year of life.

Minor Neurological Anomalies. Passive overextension of the trunk is
generally noticed in the first months of life and remains unchanged.
A squamous ridge may also appear early in life and may still be pres-
ent at 2 years of age (though it may disappear over the next few years
as the skull remolds itself). In addition, mild distal spasticity may ap-
pear during the second year only, most often revealed as a phasic
stretch of the triceps surae during rapid dorsiflexion of the foot; the
later it appears, the milder it is considered to be. Since this type of spas-
ticity often goes unrecognized, it can eventually lead to a slight mus-
cle and tendon shortening. (A slow 90° angle will have little or no ef-
fect on walking but will make running difficult.) For these children,
the ability to walk independently will be acquired slightly late—either
within acceptable normal limits (before 18 months) or between 18
months and 2 years.
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TABLE 4
Definition of Severe, Moderate, and Minor Deficits between 10 and 24 Months

NOTE
In favorable cases, only these three neurological and cranial signs remain
at the end of the first year. On rare occasions, the phasic stretch ap-
pears during the second year. Examiners must therefore continue a sys-
tematic search for this sign.

  Image not available.



These three abnormalities, which appear early in life or during the sec-
ond year, form a triad of symptoms (Fig. 23) that serve as indicators
for monitoring the child’s future development, and thus are part of the
profile for the second year of life (Table 4). These mild signs are par-
ticularly relevant when they are found together, as a cluster.
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FIG. 23. INDICATORS OF A MINOR
PERINATAL LESION
Shown here are 1: imbalance in passive
muscle tone of the trunk with excessive
extension; 2: phasic stretch during rapid
dorsiflexion of the foot; 3: squamous ridge
(may disappear after the age of 2 years).
These three signs (or at least the first two)
are only significant when clustered together.
(Reprinted with permission from C.Amiel-
Tison. Correlations between hypoxic-
ischemic events during fetal life and out-
come. In: P.Arbeille, D. Maulik, R. Laurini, eds.
Fetal Hypoxia. London: Parthenon Press;
1999.)

  Image not available.



Head Growth Abnormalities. After 2 years of age, abnormalities in
skull development permit the observation of several gradual profiles:

1. Relative microcephaly (compared with other growth parameters) or
absolute microcephaly (–2 SD) observed at birth and persisting after
birth, attributable to prenatal lesions.

2. Relative or absolute microcephaly observed later (during the first six
months), attributable to perinatal lesions and resulting in an ab-
normal head growth profile without catch up.

3. Moderate decline in the rate of head growth, followed by a catch
up. A period of “inertia” from 2 to 3 months of age is followed by
stabilization for a few months at about –1 SD, then a catch up at the
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FIG. 24. ABNORMAL HEAD GROWTH WITH CATCH UP
This diagram shows a moderate decline in growth, followed by a catch up at 9
months of age.Measurements are recorded on the Nelhaus Growth Chart (for
boys). (Reprinted with permission from G.Nelhaus.Pediatrics 1968;41:106-112.)

  Image not available.



end of the first year (Fig. 24). This profile is often associated with
the minor neurological abnormalities described above.

Other Specific Clinical Syndromes

Unilateral Impairment. Unilateral impairment is easily observed clin-
ically at an early age. With the normal side of the body used as the con-
trol for evaluation of passive tone in the limbs, the large variability
within normal limits is therefore neutralized. The challenge at this pe-
riod is to determine which side of the body is abnormal; this is not al-
ways obvious in the first few months. The signs of spastic hemiplegia
develop in the same way as signs of spastic diplegia: an initial phase of
CNS depression leads to hypotonia, which in a few months is followed
by the onset of spasticity. If the lesion (most often a prenatal infarc-
tion of the middle cerebral artery) is very recent, occurring shortly be-
fore birth, the abnormal side is the hypotonic side at first. A few
months later, the abnormal side becomes the hypertonic side, with
spasticity and increased deep tendon reflexes. However, if the prena-
tal lesion occurred several months before birth, the abnormal side is
already hypertonic at birth.

• A suggestion: For the best guarantee of objectivity, it is advisable not
to look at the brain imaging before conducting the examination.

• An observation: Although still often referred to in the literature on
congenital hemiplegia, an interval between lesion and signs is rare.
Abnormalities will change, but they are present from the first weeks
of life.

• A remark: Spastic hemiplegia is classified as a clinical variety of CP
even though independent walking is most often observed before 2
years of age (between 18 and 20 months, on average). This is a rea-
sonable departure from the norm. The dysfunction predominates in
the upper limb, while moderate spasticity in the lower limb often
permits relatively normal gait.
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Benign Congenital Hypotonia. Benign congenital hypotonia often
causes examiners some hesitation in making a diagnosis during the first
few months. Passive tone is very relaxed throughout the body, while
active tone is sufficient. Independent sitting is acquired within normal
time limits, yet walking is often delayed (to shortly before or shortly
after 18 months). The diagnosis of benign congenital hypotonia is
based on two factors: observation of the absolutely isolated charac-
teristics of the muscle tone problem and an interview with the parents
to determine whether any family members have the same hypotonia,
which may still be present at an advanced age, but with no other signs.

Short-Term Profile at 2 Years (Corrected Age)

Diagnosis of Cerebral Palsy

The diagnosis of CP is possible at 2 years of age when neuromotor ab-
normalities are serious enough to make independent walking impos-
sible. The clinical subtype of CP can be confirmed at this time, because
any neurological sign present at 2 years will persist throughout life.
Only functional consequences will change, and other cerebral func-
tional deficits will possibly interfere with motor function. For topog-
raphy and symptomatology, examiners should clearly indicate the clin-
ical subtype on the profile summary sheet (page 18 of the examination
chart).

Topographical Classifications

Topographical variations of spasticity are described in Table 5.

Symptomatic Clusters

Spastic Cerebral Palsy. Pyramidal signs predominate in spastic CP.
These signs include spasticity (abnormal response to rapid stretching),
exaggerated deep tendon reflexes, and the Babinski sign, but few if any
involuntary movements.
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Dyskinetic (or Hyperkinetic) Cerebral Palsy. Dyskinetic CP is defined
by diffuse rigidity and involuntary movements, which interfere with
the child’s (very limited) voluntary movement. Subtypes of dyskinetic
CP depend on the nature of the associated movements rather than their
topography, because all four limbs and the face are affected. Motor
function is severely affected.

Ataxic Cerebral Palsy. Ataxic CP is characterized by a broad-based
stance, unsteadiness of the trunk, frequent falls, dysmetria, and ab-
normal eye movements. Muscle tone is hypotonic throughout the
body. Pure ataxic CP is rare and indicates the need for clinical inves-
tigation into a cerebellar disorder, most often genetic in origin.

Mixed-Type Cerebral Palsy. Mixed CP occurs frequently, as opposed
to extrapyramidal CP, which does not. It is common to find subtle
signs of spasticity and rigidity in a “dyskinetic” child. It is also com-
mon for a “spastic” child to experience involuntary movements. There
are, of course, countless variations of mixed CP, and this classification
is left to the examiner.

these categories of cp are useful because they indicate different
pathophysiologies (either more pyramidal or more extrapyramidal in
nature) as well as various etiologies and a distinct prognosis.
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TABLE 5
Topographical Classifications of Spastic Cerebral Palsy

  Image not available.



Classification of Cerebral Palsy according to Age Variations in
the Ability or Inability to Walk Independently

Cerebral palsy can be classified into three levels depending on the abil-
ity to walk independently:

1. Ability to walk between 2 and 3 years of age:moderate deficit.

2. Ability to walk between 3 and 5 years: severe deficit.

3. Ability to walk independently still not acquired at 5 years:
profound deficit.

Classification of Cerebral Palsy according to the Severity of
Related Disabilities

The related disabilities can be cognitive, visual, or auditory, but can
also include epilepsy or hydrocephalus. These disabilities are defined
as moderate or severe based on all clinical data and complementary
investigations.

Annual Profiles up to 6 Years

Cerebral Palsy

The diagnosis of CP established at the age of 2 years will not change.
However, its effects on motor function do change, as do the related
disabilities, which will have a variable impact on an individual’s life as
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NOTE
Examiners should never predict the time when a child will walk inde-
pendently; even the most experienced examiners can be wrong.They
should try to encourage parents not to put all their hope in the child’s
ability to walk.



a child and as an adult. These long-term aspects give the impression
that this disorder evolves, even though, by definition, the cerebral le-
sion is nonprogressive.

Though not completely satisfactory, the label cerebral palsy does allow
some distinctions between “central” and “peripheral” motor deficits
(either neurological or muscular), on the one hand, and between pre-
dominantly motor and predominantly other central deficits (e.g., iso-
lated mental deficiency, epilepsy, isolated sensory deficit, or even seri-
ous behavioral problems), on the other. These latter conditions are
rarely due to hypoxic-ischemic lesions (as is CP) but are most often ge-
netic. Consequently, such diagnoses are rarely made during long-term
follow-ups of children considered at risk because of unfavorable cir-
cumstances at birth.

Moderate Neuromotor Abnormalities Compatible with Walking
before 24 Months (Hemiplegia Excluded)

As previously discussed, the symptomatic triad of the following neu-
rological and cranial signs can serve as a clue for interpreting learn-
ing problems:

1. A phasic stretch of both triceps surae, with increased deep
tendon reflexes.

2. An imbalance of passive tone of the trunk, with more ex-
tension than flexion.

3. A palpable ridge at both squamous sutures.
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NOTE
This symptomatic triad allows the detection of a group of children at
risk for learning difficulties.These later dysfunctions are not guaranteed
to occur, but they frequently do, and so interventions should be avail-
able to help these children.



These neuromotor abnormalities are permanent markers of perinatal
lesions. The squamous ridge is the only abnormality that may disap-
pear over time. Because these three signs are so subtle, they can be de-
tected only through systematic neurological examinations. The pur-
pose of this analysis is to permit further specialized follow-ups and
future education-based intervention, since the risk of learning disabil-
ities seems to be higher in this group than in the general population.

It is also interesting to note that these minor neurological signs are
often present in children whose disabilities are mainly psychiatric. This
is particularly true for many autistic children: neuromotor abnormal-
ities are evident; the ability to walk is delayed (acquired, on average,
near the age of 2 years); and, after 2 years of age, the abnormal be-
havior becomes the major sign. As these observations demonstrate,
such psychiatric problems clearly point to a cerebral lesion.
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Conclusion

The purpose of the evaluation tool presented in this book is to
educate pediatricians and other health care professionals (such
as occupational therapists and physical therapists) in the practice
of neurological follow-ups. This practice enables health care
practitioners to collect the results of repeated analytical exami-
nations of children between birth and 6 years by using a single
evaluation tool.

Once these results are collected, caregivers must begin to syn-
thesize clinical profiles. Even if the identification of a typical ab-
normal profile is not possible, as is sometimes the case, the clus-
tering of signs usually enables the examiner to follow a trend,
which allows a diagnosis to be made at 2 years (corrected age).

Because this manual is limited to the explanation of a clinical
tool, no complementary examinations have been included. How-
ever, the results of such assessments also form an integral part
of the ultimate profile, and examiners can use additional proto-
col sheets if they wish.

The use of transfontanel ultrasound imaging plays a major role
in pediatric neurological examinations. In preterm infants, as-
sessing the extent of a lesion at 1 month of age is directly linked
to prognosis for the long-term future, especially in cases of severe
damage. However, the absence of damage visible by ultrasound
imaging does not indicate that no damage exists. Obtaining nor-



mal ultrasound imaging results does not preclude systematic neuro-
logical follow-ups.

This manual is not intended to determine which results or observations
should or should not be shared with the parents. Often the parents
have seen the ultrasound imaging in the Neonatal Intensive Care Unit
and have been informed about the probability of severe sequelae. Clin-
ical follow-ups may indeed provide parents with some hope if the ma-
turative changes are discussed in a positive manner. By temporarily
withholding medical-based predictions, the pediatrician gives the child
time to become part of the family. When it comes time to reveal the
disappointing news (by the end of the first year), magnetic resonance
imaging may help to give a more realistic estimation of the outcome.

The goal of these systematic examinations is to organize future inter-
vention for the child: initial and subsequent orthopedic treatment in the
case of CP, appropriate stimulation, neurodevelopmental rehabilitation,
speech therapy, psychotherapy, special education, and so forth. All
these interventions should precede specific diagnoses and allow for
proper follow-up of child and family. Pediatricians rarely receive crit-
icism from parents for a delayed announcement about neurological se-
quelae, as long as all the possible interventions have been provided.
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Life Environment

PERSONAL INFORMATION

Examination

1st– 3rd Month

4th– 6th Month

7th– 9th Month

10th–12th Month

13th–18th Month

19th–24th Month

3rd Year

4th Year

5th Year

6th Year

I

II

III

IV

V

VI

VII

VIII

IX

X

Mother Father

Date of Birth

Education

Profession

Changes in the child’s life during follow-up:

NEUROLOGICAL DEVELOPMENT FROM BIRTH TO 6 YEARS
CLAUDINE AMIEL-TISON AND JULIE GOSSELIN

Name:

Date of Birth:

File No.:

Length of Gestation:

Date of Age Corrected Comments
Examination Age

1st–9th Month

10th–24th Month

3rd–6th Year



I

II

III

IV

V

VI

VII

VIII

IX

X

2

© 1998 Hôpital Sainte-Justine

Growth

Normal profile                                                                                                                 
Downward profile with catch up                                                                                                 
Downward profile without catch up                                                                                            

Head Growth Profile from 0 to 2 Years (Examinations I to VI)

Head Circumference  Height Weight HC/Growth Discordance

1st–9th Month

0

X

X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant        0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related         
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC  X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC X

HC: cm ± 2 SD 0 ± 2 SD 0 ± 2 SD 0 HC is concordant 0
Height: cm > 2 SD  2 > 2 SD  2 > 2 SD  2 Growth - related   
Weight: kg < 2 SD  2 < 2 SD  2 < 2 SD  2 deficit of HC  X

10th–24th Month

3rd–6th Year
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Refraction disorder and/or retinopathy

Transmission hearing loss

Chronic pulmonary disease

Chronic digestive problems

Growth problems

Malformation

Other Specify: ____________

Health Problems 
(Check appropriate boxes) 

Ventriculo-peritoneal shunt

Anterior fontanel
Open
Closed

Sutures
Edge-to-edge

Overlapping (ridge)
Parietotemporal suture (squamous)
Frontal
Coronal
Sagittal
Occipital

Shape of skull
Normal
Abnormal Describe:__________

Shape of palate
Flat
High-arched

0
2

0

1
1
1
1
1

0
1

0
1

0
2

0

1
1
1
1
1

0
1

0
1

0
2

0

1
1
1
1
1

0
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

0

1
1
1
1
1

0
1

0
1

I II III IV V VI VII VIII IX X

I II III IV V VI VII VIII IX X

Craniofacial Examination 
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Normal
Moderate hearing loss
Profound hearing loss

Fix and track
Easy to obtain
Difficult to maintain
No response

Nystagmus
Absent
Present

Eye movements
Synchronous
Erratic

Strabismus
Absent
Present

Sunset sign
Absent
Present

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

0
1
2

0
1
2

0
2

0
2

0
1

0
2

Neurosensory
Examination

Seizures
Absent
Febrile seizures
Focal and/or easily controlled seizures
Severe, prolonged and repeated seizures

Alertness and attention
Normal for age
Moderate deficit
Severe deficit

Hyperexcitability
No signs
Signs compatible with normal life
Uncontrollable

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

0
X
1
2

0
1
2

0
1
2

Observations and
Interview 

Diagnostic tests

Hearing (audiogram, BAEP):

Vision (VEP, ERG):

I II III IV V VI VII VIII IX X

I II III IV V VI VII VIII IX X

Vision and ocular signs

Hearing



Months

0
1
2

Months

0
1
2

Months

0
1
2

Months

0
1
2

Months

0
1
2

Months

0
1
2
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Head control

Present before 4 months
Acquired during 5th or 6th month
Acquired after 6 months or absent 

Sitting position

Acquired before 9 months
Acquired between the 10th and 12th month
Acquired after 12 months or absent     

Walking independently

Acquired before 18 months
Acquired between the 19th and 24th month
Acquired after 2 years or absent 

Putting a cube into a cup (by imitation)

Acquired before 10 months
Acquired between the 11th and 14th month
Acquired after 14 months or absent 

Grasping a pellet (thumb-index pinch)

Acquired before 12 months
Acquired between the 13th and 15th month
Acquired after 15 months or absent 

Building a three-cube tower (by imitation)

Acquired before 21 months
Acquired between the 22nd and 24th month
Acquired after 2 years or absent 

Motor Development Milestones in the First 2 Years of Life



Angle Norm Score Angle Norm Score Angle Norm Score

I (1st–3rd Month) II (4th–6th Month) III (7th–9th Month)

R
+
L

R

L

R

L

R

L

≥40 0
≤30 1
NR* 2

≥80 0
≤70 1
NR 2

≥80 0
≤70 1
NR 2

≥70 0
≤60 1
NR 2

≥90 0
≤80 1
NR 2

≥90 0
≤80 1
NR 2

≤ 80 0
90–100 1
≥ 110 2  

≤ 80 0
90–100 1
≥ 110 2 

Identical 0
Phasic str. 1
Tonic str. 2

Identical 0
Phasic str. 1
Tonic str. 2

≥100 0
80–90 1
≤70 2
NR 2

≥110 0
90–100 1
≤80 2

NR 2

≥110 0
90–100 1
≤80 2
NR 2

≤ 80 0
90–100 1
≥ 110 2  

≤ 80 0
90–100 1
≥ 110 2  

Identical 0
Phasic str. 1
Tonic str. 2

Identical 0
Phasic str. 1
Tonic str. 2
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Adductors

Asymmetry        

Popliteal angle

Dorsiflexion of the foot

SLOW angle

Dorsiflexion of the foot

RAPID angle

Lower Limbs

Passive Muscle Tone (Choose column I, II, or III according to corrected age)

1st–9th Month

*NR : no resistance

R>L
R<L

X
X

X
X

X
X



Dorsal extension

Ventral flexion

Comparison of curvatures

Absent or minimal
Moderate
Excessive (opisthotonos)

Moderate
Absent or minimal
Unlimited

Flexion ≥ Extension
Flexion < Extension
Excessive flexion and extension

7
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0

1

1

0

1

1

0

1

1

I II III
Comparison of the R and L Sides of the Body:
Asymmetry Even Within the Normal Range

0
0
2

0
1
2

0
1
2

0
0
2

0
1
2

0
1
2

0
0
2

0
1
2

0
1
2

I II IIIBody Axis

Asymmetry absent or not categorized

Right side more tonic

Left side more tonic

0

2

0

2

0

2

I II IIIDiffuse Rigidity 

No rigidity

Similar to the resistance felt when bending a lead pipe 

(independent of angles)

1st–9th Month

Candlestick posture

Hand

Scarf sign

Absent
Present/fixed

Finger movements present
Constantly closed hand
Inactive thumb

Finger movements present
Constantly closed hand
Inactive thumb

Position 1
Position 2
Position 3
No resistance

Position 1
Position 2
Position 3
No resistance

0
X

0
1
2

0
1
2

0
0
2
2

0
0
2
2

0
X

0
2
2

0
2
2

1
0
0
2

1
0
0
2

0
X

0
2
2

0
2
2

2
0
0
2

2
0
0
2

I II IIIUpper Limbs

R + L

R

L

R

L

(rag doll) 
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Facial expressions
Varied and symmetrical
Insufficient

Drooling
Absent
Present

Facial paralysis
Absent
Present Side of face: ________

Fasciculations of the tongue (peripheral, at rest) 
Absent
Present

Spontaneous movements (quantitative and qualitative) 
Coordinated and varied
Insufficient, uncoordinated, stereotyped
Barely present and/or very uncoordinated

Involuntary movements
Absent
Present Describe: ________

Absent
Present

0
1

0
X

0
2

0
2

0
1
2

0
2

0
2

0
1

0
X

0
2

0
2

0
1
2

0
2

0
2

0
1

0
X

0
2

0
2

0
1
2

0
2

0
2

I II IIIMotor Activity

Bicipital reflex

Patellar reflex (knee jerk)

Cutaneous reflex 

Normal
Very brisk
+ clonus
Absent

Normal
Very brisk
+ clonus
Absent

Flexion
Extension

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
X X

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
X X

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
X X

I II IIIDeep Tendon and Cutaneous Reflexes 

R L R L R L

1st–9th Month

Face

Limbs

Dystonia



0
X

0
X

0
2
0
2

0
X

0
X

0
2
0
2

0
X

0
X
0
X
1
0
2
0
2
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Sucking

Moro reflex

Grasping reflex

Automatic walking reflex

Asymmetric tonic neck reflex
(ATNR)

Present
Insufficient
Absent or completely inadequate

Present
Absent

Present
Absent

Present
Absent

Present, evident
Absent

0
1
2

0
2*

0
2*

0
2*

x
x

0
1
2

x
x

x
x

x
x

x
x

0
1
2

2
0

2
0

2
0

2
0

I II IIIPrimitive Reflexes

Lateral propping reaction while seated

Parachute reaction (forward)

Present

Incomplete/absent

Present

Incomplete/absent

0 0

X X

0 0

X X

I II IIIPostural Reactions

R L R L R L

I II III
Qualitative Abnormalities in Gross Motor
Function and Acquired Deformities

1st–9th Month

R/L asymmetry (Indicate affected side)

Holding head behind
the axis

Poorly maintained head
control due to fatigue

Sitting position

Standing position

Lower limb
deformities 

Abnormality absent
Abnormality present

Abnormality absent
Abnormality present

Abnormality absent
Falls forward (global hypotonia)
Falls backward (hypertonia of the extensor muscles)
Adequate reaction to standing 
Excessive extension in standing (opisthotonos)
Deformity absent
Scissoring of the legs

*These observations are given a score of 2 only if other signs of CNS depression are present.



Adductors R ≥ 110 0 ≥ 110 0 ≥ 110 0
+ 80–100 1 80–110 1 80–100 1
L ≤70 2 ≤ 70 2 ≤ 70 2

NR* X NR X NR 2

Asymmetry R>L X X X

R<L X X X

Popliteal angle R ≥ 110 0 ≥ 110 0 ≥ 110 0
90–100 1 90–100 1 90–100 1
≤ 80 2 ≤ 80 2 ≤ 80 2
NR X NR X NR 2

L ≥ 110 0 ≥ 110 0 ≥ 110 0
90–100 1 90–100 1 90–100 1
≤ 80 2 ≤ 80 2 ≤ 80 2
NR X NR X NR 2

Dorsiflexion of the foot R ≤ 80 0 ≤ 80 0 ≤ 80 0
90–100 1 90–100 1 90–100 1
≥ 110 2 ≥ 110 2 ≥ 110 2

SLOW angle L ≤ 80 0 ≤ 80 0 ≤ 80
90–100 1 90–100 1 90–100 1
≥ 110 2 ≥ 110 2 ≥ 110 2 

Dorsiflexion of the foot R Identical 0 Identical 0 Identical 0
Phasic str. 1 Phasic str. 1 Phasic str. 1
Tonic str. 2 Tonic str. 2 Tonic str. 2

RAPID angle L Identical 0 Identical 0 Identical 0
Phasic str. 1 Phasic str. 1 Phasic str. 1
Tonic str. 2 Tonic str. 2 Tonic str. 2
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IV (10th– 12th Month) V (13th–18th Month) VI (19th– 24th Month)
Lower Limbs

Angle Norm Score Angle Norm Score Angle Norm Score

Passive Muscle Tone (Choose column IV, V, or VI according to corrected age)

10th–24th Month

*NR: no resistance



Candlestick R + L Absent 0 0 0
posture Present/fixed X X X

Hand R Finger movements present 0 0 0
Constantly closed hand 2 2 2
Inactive thumb 2 2 2

L Finger movements present 0 0 0
Constantly closed hand 2 2 2
Inactive thumb 2 2 2

Scarf sign R Position 2 or 3
Position 1
No resistance

L Position 2 or 3
Position 1
No resistance 

0
2
X

0
2
X

0
2
X

0
2
X

0
2
2

0
2
2

IV V VIUpper Limbs
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10th–24th Month

0
1
1

0
1
1

0
1
1

IV V VI

Comparison of the R and L Sides of
the Body: Asymmetry Even Within the
Normal Range

Dorsal extension

Ventral flexion

Comparison of curvatures

Absent or minimal
Moderate
Excessive (opisthotonos)

Moderate
Absent or minimal
Unlimited

Flexion ≥ Extension
Flexion < Extension
Excessive flexion and extension

0
0
2
0
0
2

0
1
2

0
0
2
0
0
2

0
1
2

0
0
2
0
0
2

0
1
2

IV V VIBody Axis

Asymmetry absent or not categorized
Right side more tonic
Left side more tonic

0
2

0
2

0
2

IV V VIDiffuse Rigidity 

No rigidity
Similar to the resistance felt when bending a lead pipe
(independent of angles)

(rag doll)
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Deep Tendon and
Cutaneous Reflexes 

10th–24th Month

Bicipital reflex

Patellar reflex (knee jerk)

Cutaneous reflex 

Normal
Very brisk
+ clonus
Absent

Normal
Very brisk
+ clonus
Absent
Flexion
Extension

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
X X

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
2 2

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
2 2

IV V VI

R L R L R L

Facial expressions
Varied and symmetrical
Insufficient

Drooling
Absent
Present

Facial paralysis
Absent
Present Side of face: ________

Fasciculations of the tongue (peripheral, at rest) 
Absent
Present

Spontaneous movements (quantitative and qualitative) 
Coordinated and varied
Insufficient, uncoordinated, stereotyped
Barely present and/or very uncoordinated

Involuntary movements
Absent
Present Describe: ________

Absent
Present 

0
1

0
X

0
2

0
2

0
1
2

0
2

0
2

0
1

0
1

0
2

0
2

0
1
2

0
2

0
2

0
1

0
1

0
2

0
2

0
1
2

0
2

0
2

IV V VIMotor Activity

Face

Limbs

Dystonia
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Postural Reactions

10th–24th Month

Lateral propping reaction
while seated

Parachute reaction(forward)

Present
Incomplete
Absent

Present
Incomplete   
Absent

0 0
1 1
2 2

0 0
1 1
1 1

0 0
1 1
2 2

0 0
1 1
1 1

0 0
1 1
2 2

0 0
1 1
1 1

IV V VI

R L R L R L

0
X
0
X
0
1
1

0
2
0
2

0
X
0
X
0
2
2

0
2
0
2

0
X
0
X
0
2
2

0
2
0
2

IV V VI
Qualitative Abnormalities in Gross Motor Function and
Acquired Deformities

Holding head behind
the axis
Poorly maintained head
control due to fatigue
Sitting position

Standing position

Lower limb deformities

Abnormality absent
Abnormality present
Abnormality absent
Abnormality present
Abnormality absent 
Falls forward (global hypotonia)
Falls backward (hypertonia of the extensor
muscles)
Normal reaction  to standing
Excessive extension in standing (opisthotonos)
Deformity absent
Scissoring of the legs

Primitive Reflexes

Asymmetric tonic neck
reflex (ATNR)

Absent
Present, evident

0
2

0
2

0
2

IV V VI
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Adductors

Asymmetry

Popliteal angle

Dorsiflexion of
the foot

SLOW angle

Dorsiflexion of
the foot

RAPID angle

≥100
40–90
≤30
NR*

120–160
100–110
≤90
≥160
NR

120–160
100–110
≤90
≥160
NR

≤ 80
90–100
≥ 110

≤ 80
90–100
≥ 110

Identical
Phasic str.
Tonic str.

Identical
Phasic str.
Tonic str.

0
1
2
2

0
1
2
1
2

0
1
2
1
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2
2

0
1
2
1
2

0
1
2
1
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2
2

0
1
2
1
2

0
1
2
1
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2
2

0
1
2
1
2

0
1
2
1
2

0
1
2

0
1
2

0
1
2

0
1
2

VII
(3rd Year)

VIII
(4th Year)

IX
(5th Year)

X
(6th Year)

Lower Limbs

R
+
L

R

L

R

L

R

L

Norm Angle Score Angle Score Angle Score Angle Score

Passive Muscle Tone (Choose column VII at 2 years corrected and column V, VIII, IX, or X 
according to chronological age)

3rd–6th Year

* NR: no resistance

R>L X X X X
R<L X X X X
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3rd–6th Year

0
1
1

0
1
1

0
1
1

0
1
1

Comparison of the R and L Sides
of the Body: Asymmetry Even Within
the Normal Range

Dorsal extension

Ventral flexion

Comparison of curvatures

Absent or minimal
Moderate
Excessive (opisthotonos)

Moderate
Absent or minimal
Unlimited

Flexion ≥ Extension
Flexion < Extension
Excessive flexion and extension

0
0
2
0
0
2

0
1
2

0
0
2
0
0
2

0
1
2

0
0
2
0
0
2

0
1
2

0
0
2
0
0
2

0
1
2

Body Axis

Asymmetry absent or not categorized
Right side more tonic
Left side more tonic

0
2

0
2

0
2

0
2

Diffuse Rigidity 

No rigidity
Similar to the resistance felt when bending a lead pipe                     

(independent of angles)

Candlestick posture

Hand

Scarf sign

Absent
Present/fixed

Finger movements present
Constantly closed hand
Inactive thumb

Finger movements present
Constantly closed hand
Inactive thumb

Position 2 or 3
Position 1
No resistance

Position 2 or 3
Position 1
No resistance

0
X

0
X

0
X

0
X

0
2
2

0
2
2

0
2
2

0
2
2

0
2
2

0
2
2

0
2
2

0
2
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2

0
1
2

VII VIII IX X

VII VIII IX X

VII VIII IX X

VII VIII IX X

Upper Limbs

R+L

R

L

R

L

(rag doll)



0

2

0

2

0

1

2

0

1

2

Primitive Reflexes

Asymmetric tonic neck reflex
(ATNR)

Absent

Present (elicited)

Present evident

VII VIII IX X

R L R L R L R L
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Deep Tendon and Cutaneous
Reflexes 

3rd–6th Year

Bicipital reflex

Patellar reflex (knee jerk)

Cutaneous reflex

Normal
Very brisk
+ clonus
Absent

Normal
Very brisk
+ clonus
Absent

Flexion
Extension

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
2 2

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
2 2

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
2 2

0 0
1 1
2 2
2 2

0 0
1 1
2 2
2 2

0 0
2 2

VII VIII IX X

Facial Expressions
Varied and symmetrical
Insufficient

Drooling
Absent
Present

Facial paralysis
Absent
Present Side of face: ________

Fasciculations of the tongue (peripheral, at rest) 
Absent
Present

Spontaneous movements (quantitative and qualitative) 
Coordinated and varied
Insufficient, uncoordinated, stereotyped
Barely present and/or very uncoordinated

Involuntary movements
Absent
Present Describe: ________

Absent
Present

0
1

0
2

0
2

0
2

0
1
2

0
2

0
2

0
1

0
2

0
2

0
2

0
1
2

0
2

0
2

0
1

0
2

0
2

0
2

0
1
2

0
2

0
2

0
1

0
2

0
2

0
2

0
1
2

0
2

0
2

VII VIII IX XMotor Activity

Face

Limbs

Dystonia
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3rd–6th Year

Holding head behind the axis

Poorly maintained head control due 
to fatigue 

Sitting position

Poorly maintained sitting position 
due to fatigue

Acquired deformities 

Standing position

Lower limb deformities

Gait

Abnormality absent
Abnormality present

Abnormality absent
Abnormality present 

Abnormality absent
Falls forward (global hypotonia)
Falls backward (hypertonia of the 

extensor muscles)

Abnormality absent
Abnormality present 

No deformities
Scoliosis
Kyphosis

Normal reaction to standing 
Excessive extension in standing

(opisthotonos)

None
Scissoring of the legs
Permanent flexion of the hip
Permanent flexion of the knee
Equine deformity of the foot
Dislocation of the hip
Other     Specify: ________

No abnormalities
Spastic gait
Ataxic gait
Hemiplegic gait
Walks with assistance

Qualitative Abnormalities in Gross Motor
Function and Acquired Deformities

Postural Reactions

Lateral propping reaction
while seated      

Parachute reaction (forward)

Present
Incomplete
Absent

Present
Incomplete
Absent

0
2

0
2

0
2
2

0
2

0
1
1

0
2

0
2
X
X
X
X
X

0
X
X
X
X

0
2

0
2

0
2
2

0
2

0
1
1

0
2

0
2
X
X
X
X
X

0
X
X
X
X

0
2

0
2

0
2
2

0
2

0
1
1

0
2

0
2
X
X
X
X
X

0
X
X
X
X

0
2

0
2

0
2
2

0
2

0
1
1

0
2

0
2
X
X
X
X
X

0
X
X
X
X

0 0
2 2
2 2

0 0
2 2
2 2

0 0
2 2
2 2

0 0
2 2
2 2

0 0
2 2
2 2

0 0
2 2
2 2

0 0
2 2
2 2

0 0
2 2
2 2

VII VIII IX X

VII VIII IX X

R L R L R L R L
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Motor Function

Cognitive 

Visual

Hearing

Epilepsy

Behavioral problems

Moderate

Severe

Moderate

Severe

Moderate

Severe

Well controlled

Severe

Moderate

Severe

Deficits Other Than Neuromotor 

Growth

Respiratory

Digestive

Retinopathy

Other

Problems Other Than Neurological 

Favorable

Unfavorable

Very unfavorable

Socio-familial Conditions

SUMMARY PROFILE AT 2 YEARS (CORRECTED AGE)
AND ANNUAL PROFILES UP TO 6 YEARS

No neuromotor signs

Neuromotor signs, isolated or + cranial signs

Topographical subtype

Symptomatic subtype

Walks unassisted

Walks a short distance with assistance

Unable to walk

2–3 Years 3–4 Years 4–5 Years 5–6 Years

Confirmed CP (Clearly indicate type below)
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Adductors angle, 41–43 
Alertness, 30, 31, 64, 

deficit, 61, 62, 83–90 
sociability, smiles, and vocal

sounds, 27, 31 
state of quiet alertness, 38

Attention. See Alertness
Autism, 11, 98

Behavioral problems, 11
detection, 11 

Body axis (trunk), 53–56, 73, 74
comparison of curvatures, 54–56 

passive extension, 54 
passive flexion, 53–55 

Candlestick posture (of the upper
limbs), 48, 49

Cerebral palsy (CP), 8–10, 60, 83
clinical subtypes, 75, 93–96 
definition, 10
diagnosis at 2 years (corrected age),

9, 83, 94
related disabilities, 9, 83, 96

Clonus, 41, 60, 86
Corrected age, 17
Cranial sutures. See Skull and face

Deep tendon reflexes, 41, 60, 61
bicipital reflex, 60
excessive response (hyperreflexia), 41
patellar (knee jerk) reflex, 60

Deformities (acquired), 74–76, 82
dislocation of the hip, 76
equine deformity of the foot, 46,

47, 75
kyphosis, 74, 75
permanent flexion of the hip, 76 
permanent flexion of the knee, 76
scissoring of the lower limbs, 75, 76
scoliosis, 74

Developmental progress and
problems, 9, 70–77, 81–98 

annual profiles up to 6 years, 83,
96–98

profile at 2 years, 83, 94–96 
provisional profiles, 81–93 

Dorsiflexion angle of the foot, 44–48 
rapid maneuver, 46–48 
slow maneuver, 44–46 

Dystonia, 46, 59, 60
definition, 59
and deformities, 46
and muscular shortening, 46, 47



Feeding problems, 10
Fontanels. See Skull and face

Gait, 46, 76, 77
abnormalities, 76, 77
observations up to 2 years, 34

Grasping, 34–37 
cube into a cup, 34, 35
pellet (thumb-index pinch), 35, 36
three-cube tower, 35–37 

Hands and fingers, 49, 50
finger movements, 49, 50 
manipulation, 49 
opening of the hand, 49, 50
thumb adduction (cortical), 49, 50,

83–85
Head circumference, 21, 22, 82, 85,

86, 92
concordance, discordance, 21, 22 
growth, 21, 22 
macrocephaly, 21
measurements, 21, 92
microcephaly, 21, 92

Head control, 32, 33, 85, 86
age of acquisition, 32, 33
head held behind the axis, 71, 72
poorly maintained due to fatigue, 72

Hearing loss (CNS cause), 27
Hydrocephalus, 22, 24

head growing too quickly, 22
separated sutures, 24
ventriculo-peritoneal shunt, 23

Hyperexcitability, 31, 86
excessive crying, 31, 86
insufficient sleep, 31, 86
startlings, 31
tremors and clonic movements, 31, 86

Hypertonia, 37
in body axis (trunk), 53–56 
definition, 37

in limbs (see under each individual

maneuver)
physiological (normal), 38–40 

Hypotonia, 37
benign congenital, 40, 94 
in body axis (trunk), 53–56 
definition, 37
in limbs (see under each individual

maneuver)
physiological (normal), 38, 39, 42,

43, 52

Independent walking, 32, 34, 40, 83
age of acquisition, 32, 34
with deformities, 76, 77 
with functional abnormalities, 77, 96

Involuntary movements, 59, 89, 95
athetosic, 59 
choreic, 59
stereotypical hand movements, 59

Kyphosis. See Deformities

Left/right asymmetry, 52, 53, 60
in passive tone, 43, 52, 53
in primitive reflexes, 67

Maturation, 6, 7, 9, 15, 37–40, 82
of corticospinal system, 6–8 
of joints and muscles, 39, 40, 46 
of subcorticospinal system, 6–8, 61

Motor development milestones, 31–37 
in first 2 years, 15, 81

Muscular shortening, 48, 49, 53, 71,
82, 89

Neonatal neurological findings, 9,
83–86

dynamic profiles, 83, 85 
of prenatal origin, 83–86 
static profiles, 83, 84
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Opisthotonos, 53, 75
Orofacial motor development, 57, 58

drooling, 57 
facial expressions, 57
facial paralysis, 58
fasciculations of the tongue, 58

Palate. See Skull and face
Passive muscle tone, 37–41 

definition of extensibility, 37, 38
maturation profile, 6–8, 38–40 
rapid stretch (stretch reflex), 41
slow stretch, 37–41 

Persisting minor signs (of perinatal
lesion), 89–91, 97, 98

imbalance of passive axial tone, 89
phasic stretch of the triceps surae, 89
significance, 97, 98
squamous ridges, 23, 24, 83–85, 97

Popliteal angle, 43, 44
Postural reactions, 68–70 

lateral propping reaction, 68, 69
parachute reaction, 69, 70

Plantar reflex (Babinski sign), 61, 66
Primitive reflexes, 61–68, 83–90 

asymmetric tonic neck reflex
(ATNR), 38, 61, 65–67 

automatic walking reflex, 62, 64, 65
grasping reflex of the fingers, 62–64 
Moro reflex, 62, 63
sucking, 62, 84, 85

Profiles. See Developmental
progression and problems

Rigidity, 56, 57, 95

Scarf sign maneuver, 51, 52
Scissoring of the lower limbs. See

Deformities

Scoliosis. See Deformities
Scoring, 17, 18

system, 5, 17, 18
use for clinical profiles, 81

Seizures, 30, 83–90 
Sitting position, 32–34, 68, 69, 72–75 

age of acquisition, 32–34, 94
falling backward, 73, 74
falling forward, 72, 73, 94
poorly maintained due to fatigue, 74

Skull and face, 23–26 
anterior fontanel, 23
high-arched palate, 25, 26, 83–85 
shape of skull, 24, 25
sutures, 23, 24

Spasticity, 41, 57, 60, 74, 93–95 
definition, 41, 60
spastic-like symptoms, 87, 88 
of triceps surae, 46–48, 89

Speech and language development, 11,
27, 89

Spontaneous movements, 59
of hands and fingers (see Hands and

fingers)
of limbs, 59

Standing position, 75, 76
Stretch reflex (rapid stretch), 41, 

47, 48
normal response, 41
phasic stretch, 41, 47, 48
tonic stretch, 41, 47, 48

Vision (main problems), 27–30 
erratic eye movements, 28, 29 
fix-and-track, 27, 28, 31
nystagmus, 28
strabismus, 29
sunset sign, 30
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