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 P
rimary care physicians play an 
important role in identifying chil-
dren with abnormal growth. I n 
most cases, short or tall stature is 

caused by variants of a normal growth pat-
tern; however, serious underlying pathology 
is present in some patients. A comprehensive 
history and physical examination should be 
performed in all children with abnormal 
growth, and laboratory studies should be 
based on these findings.1

Normal Growth Pattern
A newborn’s size is determined by the intra-
uterine environment, which is influenced 
by maternal size, nutrition, general health, 
and social habits (e.g., smoking status). 
The average weight of a newborn is 7 lb, 	
3 oz (3.25 kg), and the average length is 	
50 cm (19.7 in).2 After birth, the growth rate 
becomes more dependent on the infant’s 
genetic background.3 

An important phenomenon, often called 

catch-up or catch-down growth, occurs in 
the first 18 months of life. I n two thirds of 
children, the growth rate percentile shifts lin-
early until the child reaches his or her geneti-
cally determined growth channel or height 
percentile.3 S ome children move up on the 
growth chart because they have tall parents, 
whereas others move down on the growth 
chart because they have short parents. By 18 
to 24 months of age, most children’s lengths 
have shifted to their genetically determined 
percentiles. Thereafter, growth typically 
proceeds along the same percentile until the 
onset of puberty (Table 1).

However, in children with certain condi-
tions (e.g., growth hormone deficiency), nor-
mal birth weight and height may be followed 
by sustained growth deceleration start-
ing at three to nine months of age. Beyond 	
24 months of age, children with constitu-
tional delay of growth and puberty grow at 
a rate parallel to the 3rd percentile, whereas 
children with conditions such as growth hor-
mone deficiency, Crohn’s disease, and renal 
acidosis have a growth pattern that progres-
sively falls further below the 3rd percentile 
or crosses percentiles.1

Approach to the Height Evaluation
Measurements

Accurate serial height measurements docu-
mented over time on a growth chart are key 
in the evaluation of children and serve as the 
foundation for the diagnosis of growth abnor-
malities. The desired tool to measure height 
accurately is a wall-mounted, well-calibrated 	
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Table 1. Normal Growth Velocity at Various Life Stages

Life stage Growth velocity per year

In utero 60 to 100 cm (24 to 40 in)  

First year 23 to 27 cm (9 to 11 in) 

Second year 10 to 14 cm (4 to 6 in) 

Fourth year 6 to 7 cm (2 to 3 in)

Prepubertal nadir 5 to 5.5 cm (2 to 2.2 in) 

Pubertal growth spurt Girls: 8 to 12 cm (3 to 5 in)  
Boys: 10 to 14 cm (4 to 6 in) 
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ruler with an attached horizontal measuring bar fixed at 
90 degrees (e.g., a stadiometer). The child should stand 
erect, with the back of the head, back, buttocks area, and 
heels touching the vertical bar of the stadiometer; the 
horizontal measuring bar is lowered to the child’s head 
to obtain the measurement. Children younger than three 
years should be measured on a firm horizontal platform 
that contains three essential components: an attached 
yardstick, a fixed headplate, and a movable footplate. One 
adult should hold the child’s feet steady while another 
adult obtains the measurement.4 Inaccurate height mea-
surement may result in failure to detect growth disor-
ders or inappropriate referrals for normally growing 
children.4

Growth Charts

Plotting measurements on a growth chart (Figure 1) is 
essential for documenting and monitoring a child’s 
longitudinal progression in size (i.e., the child’s weight 
and height versus established normative data).5 W hen 
properly plotted, a growth chart provides a snapshot of 
a child’s growth pattern over time. The Centers for Dis-
ease Control and Prevention’s growth charts are avail-
able at http://www.cdc.gov/growthcharts.

Children who are growing below the 3rd percentile or 
who cross percentiles after 24 months of age regardless of 
height should be evaluated. Although growth charts are 
designed to reflect continuous and steady growth in chil-
dren, actual growth has been reported to occur in steps 
between stops and starts.6 Growth velocity varies with 
the seasons, accelerating in the spring and summer.7 
Conventionally, growth progression over an extended 

period (e.g., six to 12 months) is more informative than 
that over a shorter period.4

In children two to three years of age, spurious growth 
deceleration may seem to occur if standing height is 
plotted on a supine chart because standing height is 
always shorter than supine length. Therefore, supine 
length should always be plotted on a supine chart (used 
in patients from birth to three years of age), and stand-
ing height plotted on a height chart (used in patients two 
to 20 years of age).8

In children born prematurely, height and weight 
adjusted for gestational age should be plotted in the first 
two years of life. This adjustment is calculated by sub-
tracting the number of weeks premature the child was 
born from the child’s current age (with 40 weeks’ ges-
tation being a full-term birth). For example, the length 
of a three-month-old infant born at 34 weeks’ gestation 
should be plotted at the 1.5-month point (12 weeks of 
age, minus six weeks prematurity).

An accurate weight measurement should also be 
graphed. Malnutrition (the most common cause of poor 
growth in children) can be diagnosed in a child two years 
or younger whose weight for length is less than the 5th 
percentile or in a child older than two years whose body 
mass index (BMI) for age is less than the 5th percentile. A 
BMI for age greater than the 95th percentile is consistent 
with overweight, and a BMI for age between the 85th and 
95th percentiles indicates a risk of becoming overweight.

Genetic Potential

Because adult stature is usually genetically determined,9 
a child’s adult height potential can be estimated by 	

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References Comments

A comprehensive history and physical examination 
should be completed in all children with 
abnormal growth. 

C 1 The history and physical examination prevents 
unnecessary laboratory studies; children with 
dysmorphic features should be referred to a 
geneticist and an endocrinologist.

Accurate height and weight measurements in children 
should be plotted on a longitudinal growth chart.

C 5 Use of a growth chart is essential for monitoring  
a child’s growth and overall health.

Ideally, accurate height and weight of children 
should be measured for more than six months 
to provide a better assessment of growth trends 
than with a shorter measurement period.

C 4 — 

Midparental height should be calculated to 
determine the relationship of the child’s current 
height to the parents’ heights. 

C 10 Children whose projected height differs from their 
genetic potential by more than 5 cm (2 in) should be 
further evaluated or referred to an endocrinologist.

Bone age radiography should be obtained to 
determine the relationship of the skeletal age to 
the chronologic age. 

C 21 Children with bone age that is advanced or delayed 
by more than two standard deviations should be 
referred to an endocrinologist.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C = consensus, disease-
oriented evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to http://www.aafp.
org/afpsort.xml.
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calculating the midparental height. The midparental 
height is a child’s projected adult height based on the 
heights of the parents: in girls, the father’s height minus 
13 cm (5 in) is averaged with the mother’s height; in 
boys, the mother’s height plus 13 cm is averaged with the 
father’s height (Table 2).

A  rough estimate of the child’s projected height, 
without taking skeletal maturation or pubertal tempo 
into account, can be determined by extrapolating 
the child’s growth along his or her own height per-
centile to the corresponding 20-year point. I f the 
estimated final height is within 5 cm (2 in) of the mid-
parental height, the child’s current height is appro-
priate for the family. However, if the projected height 
differs from the midparental height by more than 	
5 cm, a variant growth pattern or a pathologic cause 
should be considered.10 I t is important to measure 

the parents’ heights in the office, rather than use their 
reported height, to avoid over- or underestimation of 
midparental height.

Body Proportions

The evaluation of upper-to-lower body segment ratios 
in children growing below the 3rd percentile for height 
helps differentiate skeletal dysplasia leading to dispropor-
tionate limb shortening from conditions that primarily 
affect the spine, such as scoliosis.11 The upper-to-lower 
body segment ratio can be determined by measuring the 
distance from the symphysis pubis to the floor (i.e., lower 
body segment) in a patient standing erect against a wall. 
The lower body segment is subtracted from the child’s 
height to obtain the upper body segment value. The 
ratio is then derived by dividing the upper body segment 
value by the lower segment value. A more accurate way 
of determining the upper-to-lower body segment ratio 
is to measure the upper body segment (sitting height). 
The sitting height is subtracted from the patient’s stand-
ing height to obtain the lower body segment value. Body 
proportions vary during childhood. The average upper-
to-lower body segment ratio is 1.7 at birth and decreases 
to 1.0 at 10 years of age with leg growth.

Measuring the arm span is also crucial in the evalu-
ation of body proportions.12,13 The arm span is the dis-
tance between the tips of the left and right middle fingers 
when a child is standing against a flat wall with arms 
outstretched as far as possible, creating a 90 degree angle 
with the torso. In girls and boys, the arm span is shorter 
than height before puberty and greater than height after 
midpuberty. Arm span exceeds height by 5.3 cm (2.1 in) 
in the average adult man and by 1.2 cm (0.5 in) in the 
average adult woman.4 S coliosis and related conditions 
can lead to shortened vertebral growth and an arm span 
disproportionate to height.

Short Stature
Growth disturbances manifest as abnormal absolute 
height or growth velocity. S hort stature is defined as 
height that is two standard deviations below the mean 

Figure 1. Plotted growth chart showing different patterns 
of growth. From top to bottom on the chart: growth pat-
tern of a boy with constitutional tall stature who has tall 
parents; growth pattern of a boy with pathologic growth 
failure, showing cessation of statural growth before nor-
mal epiphyseal fusion; growth pattern of a boy with con-
stitutional delay of growth and puberty, showing parallel 
growth along the 5th percentile and continued growth 
after the normal age of growth cessation.

Adapted from National Center for Health Statistics. National health and 
nutrition examination survey. Clinical growth charts. Hyattsville, Md.: U.S. 
Dept. of Health and Human Services, CDC. http://www.cdc.gov/nchs/about/
major/nhanes/growthcharts/clinical_charts.htm. Accessed Nov. 21, 2007. 

Table 2. Midparental Height Calculations

Midparental height formulas

Boys: [father’s height in cm + (mother’s height in cm + 13 cm)]/2

Girls: [(father’s height in cm – 13 cm) + mother’s height in cm]/2

Sample calculations

Midparental height calculations for a son and a daughter  
of parents with the following heights: father is 172.72 cm, 
mother is 157.48 cm 

Son: [172.72 cm + (157.48 cm + 13 cm)]/2 = 171.6 cm 

Daughter: [(172.72 cm – 13 cm) + 157.48 cm]/2 = 158.6 cm 

NOTE: For midparental height calculation in inches, 1 in = 2.5 cm.
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height for age and sex (less than the 3rd percentile) or 
more than two standard deviations below the midpa-
rental height.4 A growth velocity disorder is defined as 
an abnormally slow growth rate, which may manifest as 
height deceleration across two major percentile lines on 
the growth chart. I n some cases, short stature or slow 
growth is the initial sign of a serious underlying disease 
in an otherwise healthy-appearing child.14

Evaluation of Short Stature in Children

Figure 2 presents an algorithm for the evaluation of chil-
dren with short stature.

History. A comprehensive history starting in the pre- 
and perinatal periods should be obtained (Table 3). 
Emphases of the history include maternal health and 
habits during pregnancy, the duration of gestation, birth 
weight and length, and onset and duration of catch-up 
or catch-down growth. The child’s growth pattern and 
general nutrition should also be evaluated along with a 
detailed review of systems.

Physical and Dental Examination. A thorough physi-
cal examination helps differentiate abnormal growth 
patterns from normal variants and identifies specific 
dysmorphic features of genetic syndromes. Growth 
hormone deficiency from hypopituitarism may cause 

micropenis, midface hypoplasia, and midline defects. 
Cushing syndrome can cause obesity, moon facies, vio-
laceous striae, and cessation of linear growth. Chronic 
renal failure can cause pallor, ashen skin discoloration, 
and edema. Severe hypothyroidism can cause increased 
BMI  from profound growth arrest with continued 
weight gain, sallow complexion, and delayed relaxation 
of the deep tendon reflexes. Girls with classic Turner 
syndrome present with short stature, a webbed neck, 
shield-shaped chest, and a low posterior hairline; 
whereas those with mosaic Turner syndrome may have 
no stigmata. Depending on the age of the child, rickets 
may cause craniotabes, bulbous wrists, and bowing of 
the extremities. Children with fetal alcohol syndrome 
present with short stature, low birth weight, poor 
weight gain, microcephaly, epicanthal folds, smooth 
philtrum, a flat nasal bridge, and a thin upper lip. 
Children with multiple dysmorphic features should be 
referred to subspecialists, including a geneticist and an 
endocrinologist.

Comparing a child’s dental age with established 
norms provides an indirect assessment of skeletal age.15 
Some conditions may cause delayed tooth eruption, 
leading to delayed dental age. The eruption of primary 
and secondary teeth may be delayed for up to 1.3 years 

Evaluation of Children with Short Stature

Figure 2. Algorithm for the evaluation of children with short stature.

Short stature or growth deceleration

History and physical examination

Dysmorphic features?

No

Yes
Consider genetic syndromes:

Down syndrome: flat nasal bridge, folded or 
dysplastic ears, transverse palmar crease, 
upward-slanting palpebral fissures

Noonan syndrome: triangular-shaped face,  
downward-slanting eyes, ptosis, low-set 
ears with thickened helices, high nasal 
bridge, pectus carinatum or excavatum

Prader-Willi syndrome: obesity, hypogonadism

Russell-Silver syndrome: normal head 
circumference, blue sclerae, small triangular 
facies, micrognathia, prominent nasal 
bridge, downward-turning mouth

Skeletal dysplasia: skull changes  
(e.g., craniosynostosis), disproportionately 
large head, congenital cataracts, clubfoot, 
hypoplastic nails, long bone fractures

Turner syndrome: short and stocky build, 
shield-shaped chest, webbed neck, widely 
spaced nipples, high palate, short fourth 
metacarpal, low posterior hairline

Perform initial screening tests: basic 
metabolic panel, complete blood count, 
erythrocyte sedimentation rate, liver function 
test, and urinalysis; assess bone age

Test results abnormal/bone 
age significantly delayed

Consider focused diagnostic 
testing for celiac disease, Cushing 
disease, growth hormone 
deficiency, hypothyroidism, and 
other systemic illnesses

Test results 
abnormal/bone 
age normal

Additional testing 
to look for systemic 
causes of abnormal 
blood test results 

Test results 
normal/bone age 
minimally delayed

Constitutional 
delay 

Test results 
normal/bone 
age normal

Genetic short 
stature

Referral to an endocrinologist
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in children with growth hormone deficiency,16 up to 	
1.5 years in children with constitutional delay of growth 
and puberty,17 and more than two years in children with 
severe hypothyroidism.18

Laboratory Studies. A  complete diagnostic evalua-
tion should be performed, and certain patients should 
be referred to a pediatric endocrinologist (Table 4). The 
aim of the diagnostic evaluation is to confirm or rule 
out specific conditions based on history and physical 
examination findings.19 This approach prevents unnec-
essary laboratory studies because many disorders can 
cause short stature.

General screening tests (Table 5) assess the major 
organ systems, such as the liver, kidneys, and gastroin-
testinal tract, whereas specific concerns require more 
focused testing (Table 6). In addition to screening tests, 
thyroid function tests and karyotyping should be per-
formed in all girls with short stature, even in the absence 
of clinical stigmata of Turner syndrome. In general, most 
children with short stature will have constitutional delay 
of growth and puberty or familial short stature, and few 
will need referral to a subspecialist.

Bone Age. A bone age assessment provides an estimate 
of a child’s skeletal maturation by assessing the ossifica-
tion of the epiphyseal centers.20 Bone age helps estimate 
the child’s growth potential based on established norms 
and more accurately predicts adult height.21 The most 
widely used method for predicting adult height based on 
skeletal maturation involves comparing a frontal radio-
graph of the left hand and wrist with standards from the 
Greulich-Pyle atlas.22,23 An inaccurate bone age estima-
tion and difficulty in predicting pubertal tempo may 
lead to an incorrect final height prediction.20 Generally, 
bone age is considered delayed if it is two standard devia-
tions below the chronologic age.

The pattern of skeletal maturity helps differentiate 
various types of short stature.21 I n patients with famil-
ial short stature, bone age is normal for chronologic 
age4; in patients with constitutional delay of growth 
and puberty, bone age corresponds with height age and 
is typically delayed by two standard deviations24; and 
in patients with pathologic short stature, bone age is 
severely delayed (usually more than two standard devia-
tions), and the delay worsens over time.19

Table 3. Emphases of the History in the Evaluation of Abnormal Growth in Children

Type of history Emphases Comments

Maternal pregnancy 
history

Medication use, infections, nutrition Infections, placental insufficiency, poor nutrition, and medication 
adverse effects can impair fetal growth and development

Perinatal and birth 
history

Duration of gestation, perinatal 
information, growth (weight and 
length)

Perinatal history may point to specific pathologies, such as 
hypopituitarism or hypothyroidism; birth measurements reflect 
intrauterine conditions; duration of gestation determines pre- or 
postmaturity

Growth pattern in 
the first three years

Establish pattern of growth Many children have catch-up or catch-down growth between 18 
and 24 months of age; growth rate percentile shifts linearly (up or 
down, depending on parents’ heights) until the child reaches his or 
her genetically determined growth channel or height percentile

Growth pattern after 
three years of age

Prepubertal and pubertal growth 
velocity

Most children with normal growth usually do not cross percentiles 
after two years of age; peak height velocities typically occur at 
Tanner stage III in girls and Tanner stage IV in boys

Nutritional history Source and quantity of nutrition Malnutrition is the most common cause of poor growth worldwide; 
thus, a detailed history of quality and quantity of nutrition is critical 
in the evaluation of abnormal growth; a 24-hour food recall or 
three-day food diary is important in the evaluation

Family history Father’s height and age during pubertal 
growth spurt; mother’s height and 
age at menarche; heights of siblings, 
grandparents, uncles, and aunts; 
medical conditions of family members

The heights of parents determine the heights of their children; most 
children also follow their parents’ pubertal tempos; certain genetic 
disorders can lead to short or tall stature

Review of systems Energy level; sleep patterns; headaches; 
visual changes; vomiting; abdominal 
pain; diarrhea and constipation; status 
and progress of sexual maturation; 
medical conditions, such as polyuria, 
polydipsia, oliguria

A thorough systemic review evaluates the functional capacity of 
various body systems

Social history Home and school situations; stressors; 
social habits, such as tobacco use

Psychosocial dwarfism can be caused by severe stress from a poor 
home or school environment
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Tall Stature
Tall stature is defined as a height that is two standard devia-
tions above the mean for age and sex (greater than the 95th 
percentile).9 E xcessive growth, defined as an abnormally 
rapid growth velocity, could manifest as height acceleration 
across two major percentile lines on the growth chart. It is 
important to distinguish tall patients who are otherwise 
healthy from those who have underlying pathology. Most 
children whose height is greater than the 95th percentile 
are part of a normal distribution curve, and few have a 
defined abnormality.9 However, tall stature or height accel-
eration may be the initial manifestation of serious underly-
ing diseases, such as congenital adrenal hyperplasia.25

Evaluation of TALL STATURE in Children

Figure 3 presents an algorithm for the evaluation of chil-
dren with tall stature.

History. A comprehensive history should be obtained 
for the evaluation of tall stature. The areas of empha-
sis are the same as for short stature. I n infants with 	
macrosomia, a history of maternal gestational diabe-
tes and family history of dysmorphology should be 
explored.

Physical Examination. As with short stature, a thorough 
physical examination differentiates abnormal growth 
patterns from nonpathologic variants. A ccurate height 
measurements over time plotted on a growth chart is the 
best tool for assessing abnormal growth velocity.

Assessment of genetic potential helps differentiate 
familial from pathologic tall stature. I n familial tall 
stature, a child’s height is consistent with the midpa-
rental height. I n pathologic tall stature, such as that 
caused by growth hormone excess, the child’s projected 
height greatly exceeds the midparental height.24

The evaluation of body proportions is essential in the 
differential diagnosis of tall stature or growth accelera-
tion. Children with constitutional tall stature have a nor-
mal upper-to-lower body segment ratio and arm span, 

whereas most children with Klinefelter syndrome have 
an increased arm span and eunuchoid proportions (i.e., 
disproportionately long limbs with an arm span exceed-
ing the height by 5 cm).26

Patients may demonstrate clinical signs that point to a 
particular etiology. For example, soft tissue overgrowth 
from growth hormone excess may cause coarse facial 
features, mandibular prominence, and enlargement of 
hands and feet.27 Patients with Klinefelter syndrome 
have small, firm testes.26 S lit lamp examination may 
reveal an inferior subluxation of the lens in patients with 	
homocystinuria and superior subluxation in patients 
with Marfan syndrome.1

Assessment of sexual maturity helps detect tall stature 
caused by precocious puberty. Conventionally, preco-
cious puberty is defined as the onset of breast develop-
ment before eight years of age in girls or the onset of 
testicular enlargement (3 mL or more) before nine years 
of age in boys.28 A controversial study suggests that nor-
mal puberty could start as early as six years of age in 
black girls and seven years of age in white girls.29 Obe-
sity is the most common cause of tall stature in children. 
Children who are obese usually have slightly advanced 
pubertal status for age, modest overgrowth, and mini-
mally advanced skeletal maturation.1,27

Advanced skeletal maturation occurs with precocious 
puberty and some overgrowth syndromes such as Sotos 
syndrome, M arshall-Smith syndrome, and Beckwith-
Wiedemann syndrome.9 Sotos syndrome is a rare genetic 
disorder that is associated with excessive physical growth, 
large head size, and advanced bone age. Marshall-Smith 
syndrome is characterized by unusually quick physical	
growth, advanced bone age, and abnormal facies. 	
Beckwith-Wiedemann syndrome is associated with pre- 
and postnatal overgrowth, advanced bone age, macro-
glossia, omphalocele, and hypoglycemia.

Table 4. Abnormal Growth Findings 
Suggesting the Need for Referral

Height: growth less than the 3rd percentile or greater than the 
95th percentile for height 

Growth velocity: decreased or accelerated growth velocity for 
age (see Table 1 for normal growth velocities)

Genetic potential: projected height varies from midparental 
height by more than 5 cm (2 in)

Multiple syndromic or dysmorphic features: abnormal facies, 
midline defects, body disproportions

Bone age: advanced or delayed by more than two standard 
deviations

NOTE: Patients with these findings should be referred to a pediatric 
endocrinologist.

Table 5. General Screening Tests in the 
Evaluation of Abnormal Growth in Children

Test Function

Complete blood count 
with differential

Evaluates for anemia, blood dyscrasia, 
and infections

Basic metabolic panel Rules out renal disease and electrolyte 
abnormalities that could occur with 
Bartter syndrome, other renal or 
metabolic disorders, and diabetes 
insipidus

Liver function testing Assesses metabolic or infectious 
disorders associated with liver 
dysfunction

Urinalysis and urine  
pH level

Assesses kidney function and rules 
out renal tubular acidosis

Erythrocyte 
sedimentation rate

Evaluates for chronic inflammatory 
states
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Laboratory Studies. The choice of laboratory studies 
for the evaluation of tall stature or accelerated growth 
velocity should be dictated by history and physical 
examination findings. A s with short stature, general 
screening studies evaluate the functional capacity of 
organ systems, and focused diagnostic testing evaluates 
specific concerns.
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Inflammatory disorders Sedimentation rate, C-reactive protein Endoscopy
Iron deficiency Ferritin Iron, TIBC

Turner syndrome Karyotype Echocardiography, renal ultrasonography

Vitamin D deficiency 25-hydroxyvitamin D, 1,25-dihydroxyvitamin D, 
parathyroid hormone, ALK-P

Wrist radiography

Tall stature

Beckwith-Wiedemann syndrome Insulin, glucose Renal ultrasonography

GH excess GH, IGF-I, IGF-binding protein 3 Pituitary MRI

Homocystinuria Homocysteine, methionine —

Infant of a mother with diabetes Insulin, glucose —
Klinefelter syndrome LH, FSH, testosterone Karyotype

Marfan syndrome Clinical diagnosis using Ghent nosology* Fibrillin-1 gene mutation, genetic consultation

Precocious puberty   

Central LH, FSH, estradiol, testosterone, bone age GnRH analog stimulation test

Peripheral 17α-hydroxyprogesterone, HCG, DHEAS, estradiol, 
testosterone, bone age

Cosyntropin (Cortrosyn) stimulation test

ALK-P = alkaline phosphatase; DHEAS = dehydroepiandrosterone sulphate; FSH = follicle-stimulating hormone; GH = growth hormone; GnRH = 
gonadotropin-releasing hormone; HCG = human chorionic gonadotropin; IGF = insulin-like growth factor; LH = luteinizing hormone; MRI = magnetic 
resonance imaging; TIBC = total iron-binding capacity; TSH = thyroid-stimulating hormone.

*—The clinical criteria for the diagnosis of Marfan syndrome, which requires a combination of findings in different organ systems.
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Evaluation of Children with Tall Stature

Tall stature

Stigmata?

History and physical examination

Proportionate?

Yes

Evaluate for:

Beckwith-Wiedemann syndrome: 
macroglossia, anterior abdominal 
wall defects, pre- and postnatal 
overgrowth, advanced bone age, 
hypoglycemia

Weaver syndrome: advanced bone 
age (evident at birth), unusual 
craniofacial appearance

Evaluate for:

Klinefelter syndrome: sparse facial, 
body, or sexual hair; high-
pitched voice; female pattern fat 
distribution, increased arm span, 
eunuchoid proportions

Sotos syndrome: facial flushing; 
abnormally prominent forehead 
(frontal boss); downward-slanting 
palpebral fissures; prominent, 
narrow jaw; long, narrow face 
and head, excessive physical 
growth, advanced bone age

Estrogen deficiency and resistance

No Yes

Precocious puberty Growth hormone excess

Constitutional delay 

No

Accelerated

Assess bone age

Normal

Assess body mass index

Nonobese

Pubertal status

Obese

Exogenous obesity

Advanced Normal

Figure 3. Algorithm for the evaluation of children with tall stature.


