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PREFACE

I'he scope of pediatrics has expanded substantially throughout the years when the
13 editions of Nelson Textbook of Pediatrics have been published. During this time.
progress in biomedical science and in technology and clinical care has advanced our
understanding of the normal biology of children and of the pathophysiology and therapy
of many diseases of childhood. More recently. molecular biology and recombinant
DNA methods have accelerated our basic understanding of genetic disorders and have
better enabled us to diagnose and treat diseases that were previously difficult to identify
or manage. Consequently, we have expanded the Nelson Texthook of Pediatries in
order for it to continue to serve as the major reference text for those who care for
children. But this expansion has made it difficult for most medical students to read the
entire text during their core pediatric clerkship. In publishing our new text, Nelson
Essentialy of Pediatrics. we have focused on essential pediatric problems and have tried
to present some overview material to meet the special educational needs ot the medical
student and the starting house officer.

Nelson Essentials of Pediatrics is primarily intended to introduce important pediatric
problems and diseases. representing both the common illnesses of childhood and the
less common disorders of special educational importance that exemplify pathophysio-
logic mechanisms and disease processes. Nelson Essentials of Pediatrics is not a “primer’”
nor s it a svaopsis of or a companion to the Nelson Textbook of Pediatrics, although
initially our associates dubbed it “Baby Nelson.” “"Half Nelson.”™ and “Junior Nelson.™

We believe. however. that Nelson Essentials of Pediatrics describes this text most
accurately. The term essentials does not mean ““superficial™ or “outlined.” Rather, in
a readable text with a simplified format and an array of tables and figures, it provides
readers with sufficient information to improve their understanding of representative
pediatric problems and clinical decisions. ¢nabling them to gain a basic understanding
of the particular disease process and to develop a clinical approach to a child’s problem.
In addition. the relatively short text can be digested during the usual length of a core
pediatric ¢lerkship.

We have organized each chapter in a way that reflects: the clinical approach to
patients. The student or house officer first should learn to generate a broad differential
diagnosis: based on the data obtained by taking a history and performing a physical
examination: second. to perform an initial analysis of this data. which is facilitated by
thinking about the data in terms of the course of the iliness (acute or chronic). the
organ system involved, and the evidence suggesting that particular pathophysiologic
process may- be present (e.g.. infection or neoplasm): and third, to use this clinical
information and its analysis to determine the kind of laboratory data that will further
modity and narrow the list of diagnostic possibilities and lead to more specific diagnostic
testine
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Besides organizing the chapters to reflect this logical process, we have emphasized
both the physiologic and pathophysiologic aspects of pediatric disease, since the
understanding of these processes is critical for clinical decision making. Each new
contact the student has with a sick child should reinforce the pathophysiologic basis of
disease that was introduced in the first two years of medical school.

Presenting the essentials of pediatric medicine does not always permit detailed
discussion of the range of variations of each pediatric illness or disease or coverage of
all of the less common disorders. We would anticipate that interested and committed
students dedicated to a lifelong career of caring for infants, children. and adolescents
will acquire a classic reference textbook that covers all pediatric issues and diseases in
greater detail and discusses each topic in more depth than space permits in Nelson
Essentials of Pediatrics.

The editors wish to express their gratitude and appreciation to the hard working
and dedicated authors of the individual chapters. We appreciate the time and creative
effort needed to write an original chapter in a new book. In addition. we thank the
many medical students and house officers who read the early drafts of each chapter
and provided constructive criticism that has improved the final text.

We also wish to extend our special thanks to Ms. S. Hazan for her expert
organization and editing of the book and to Ms. C. Svet for her professional preparation
of the edited manuscript.

Richard E£. Behrman
Robert M. Kliegman
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Developmental and
Behavioral Pediatrics

HOWARD FOYE
STEPHEN SULKES

GROWTH AND 2EVELOPMENT

A knowledge of the normal growth and devel-
opment of children is essential for preventing dis-
ease and for detecting disease by recognizing overt
deviations from normal patterns. While the proc-
esses of growth and development are not com-
pletely separable, it is convenient to refer to
“growth™ as the increase in the size of the body as
a whole or the increase in its separate parts, and
to reserve “‘development” for changes in function,
including those influenced by the emotional and
social environments. The development of the hu-
man organism is a very large, complex topic, but
in order to identify and treat underlying disorders,
it is important for all who care for children to be
familiar with normal patterns of growth and de-
velopment so that they can recognize abnormal
variations.

Every individual’s path of growth and develop-
ment through the life cycle is unique, with a range
of complex. interrelated changes occurring from
the molecular to the behavioral level. Further, the
patterns of development may be very different for
individual children within the broad limits that
characterize normal development. One goal of
pediatrics is to help each child achieve his or her
individual potential for growth and development,
thus becoming a mature adult. An important
means of accomplishing this goal involves period-
ically monitoring each child for the normal pro-
gression of growth and development and screening
for abnormalities (Fig. 1-1).

Mormal Growth Patterns

Deviations in growth patterns are nonspecific
but very important indicators of serious medical

disorders. They often provide the first clue that
something is wrong. occasionally even when the
parents do not suspect a problem. An accurate
measurement of height and weight should be ob-
tained at every health supervision visit. In addition.,
head circumference should be measured at each
visit in the first year of life. Serial measurements
are much more useful than single measurements
because deviations from a particular child’s growth
pattern can be detected even if the value remains
within arbitrarily defined normal limits (e.g.. be-
tween the 3rd and the 97th percentile).

Normal growth patterns have spurts and pla-
teaus, so one can expect some shifting on percen-
tile graphs, but large shifts warrant attention.
Large discrepancies among height, weight, and
head circumference percentiles also deserve atten-
tion. For example, when caloric intake is inade-
quate the weight percentile falls first. then the
height, and last the head circumference. A head
circumference that is disproportionately large may
occur when there is familial megalencephaly. hy-
drocephalus, or merely “catch-up” growth in a
neurologically normal premature infant. Serial
measurement of head circumference along with the.
history (knowing the size of the parents’ heads is
essential) and the current physical examination
would help distinguish among these possibilities.

Whenever possible, growth should be assessed
by plotting accurate measurements on growth
charts (Figs. 1-2 to 1-14), and comparing them
with previous measurements. The most common
reasons for deviant measurements are technical
(faulty equipment and human errors in measure-
ment or plotting), so the first step in investigating
a deviant measurement should be to repeat it. It
is also helpful to know some rough rules of thumb,
as presented in Table 1-1.
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RECOMMENDATIONS FOR PREVENTIVE PEDIATRIC HEALTH CARE
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Figure 1-1. Recommendations for preventive pediatric health care. Pediatrics 81(3), Mar 1988.



Figure 1-2. Length by age percentiles for giris, ages birth
to 36 mo. including highest and lowest values at each age.
(From Pomerance HH: Growth Standards in Children. New
York, Harper and Row, 1979, p 30.)
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4 DEVELOPMENTAL AND BEHAVIORAL PEDIATRICS

PERCENTILES OF WEIGHT FOR INFANT GIRLS
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Figure 1-4. Above, head circumference by age percentiles
for girls, ages birth to 36 mo. Below, weight by length
percentiles for girls, ages birth to 36 mo. (From Behrman RE,
Vaughn VC: Nelson Textbook of Pediatrics. 13th ed. Phila-
delphia, WB Saunders Co.. 1987, p 25. Adapted from NCHS
Growth Charts by Ross Laboratories.)

Variability in body proportions occurs from fetal
to adult life (Fig. 1-15). In addition. there are
individual variations in body forms of normal chil-
dren (physiques or somatotypes). Ectomorph so-
matotype is characterized by relative linearity. light
bone structure, and small mass relative to body
length. The endomorph has a relatively stocky
build. with large amounts of soft tissuc. and ma-
tures eariier than the ectomorph. The mesomorph
physique lies in between that of the ectomorph
and the endomorph and is often relatively muscu-
lar. Other ditferences in body proportions depend
on variations in the growth rates of parts of the
body or organ systems. Certain growth distur-
bances result in characteristic changes in the pro-
portonal sizes of trunk. extremities. and head.

There are distinctive patterns of proportionate
growth rates for several body systems that correlate
closely with tuncuon. Growth of the nervous svs-

tem 1s most rapid in the first 2 yr. whereas the,

growth rate for lvmphoid tissue peaks at about 12
vr. Osseous maturation (bone age) is determined
from roentgenograms on the basis of (1) the num-
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ber and size of epiphyseal centers: (2) the size.
shape. density. and sharpness of outline of the
ends of bones. and (3) the distance separating the
epiphyseal center from the zone of provisional
calcification. Functional correlations also exist be-
tween growing systems. Thus. bone age corre-
sponds more closely to sexual maturity. which is
dependent on the growth and development of the
endocrine system. than to chronologic age. The
heart is relatively large at birth. and a pubertal
growth spurt in its size parallels the general growth
spurt. Pulse rate and blood pressure vary with age
and growth. as do a great many metabolic and
nutritional changes.

Behrman REL Vaughan VO 1T (eds): Nelson Texthook of
Pediatrics. 13th ed. Philadelphiz. WB Saunders. 1987, Sec.
2 k=200

Knoblock H. Pasamanick B (cds): Gesell and Amatruda’s
Developmental Diagnosis. 3rd ed. New York. Harper and
Row. 1974

Lowrev GiH: Growth and Development of Children. 8th ed.
Chicago. Year Book Medical Publishers. 1986,
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PERCENTILES OF HEIGHT FOR GIRLS
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Figure 1-5. Stature by age percentiles
for girls, ages 3-12 yr, including lowest
and highest values at each age. (From
Pomerance HH: Growth Standards in
Children. New York, Harper and Row,
1979, p 32.)
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re 1-6. Weight by age percentiles for girls, ages 3-12 yr. (From Pomerance HH: Growth Standards in Children. New York,
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