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Growth and Growth DisordersGrowth and Growth Disorders

All of the following statements about short 
stature are true except:  Short stature is...

(a)  A common clinical problem
(b)  A symptom, not a disease
(c)  May represent a variant of normal 

growth
(d)  Always indicative of an

underlying pathology



Monitoring GrowthMonitoring Growth

�� Accurate measurements at regular Accurate measurements at regular 
intervalsintervals

�� Plot correctly on appropriate growth Plot correctly on appropriate growth 
chartchart

�� Plot to closest month/year of agePlot to closest month/year of age
�� Give equal attention to both sexesGive equal attention to both sexes
�� Avoid transposing height and weightAvoid transposing height and weight
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Growth and Growth DisordersGrowth and Growth Disorders

A 5-1/2 yr male is seen for a routine 
preschool physical.  Since his visit one year 
ago, you expect his height to increase 
approximately:

(a)  2.5 cm
(b)  4.0 cm
(c)  6.0 cm
(d)  8.0 cm





Unlikely growth curve

� Seasonal growth

� Variations in measurement

Unlikely growth curve

� Seasonal growth

� Variations in measurement



Hypothyroidism

Feeding problems

Illness - congenital or 
acquired

“Normal” growth pattern

Hypothyroidism

Feeding problems

Illness - congenital or 
acquired

“Normal” growth pattern



Familial Short Stature

Constitutional Delay

Dysmorphic Syndrome

Familial Short Stature

Constitutional Delay

Dysmorphic Syndrome



Acquired Hypothyroidism

GH deficiency

Cushing’s Syndrome

Iatrogenic - e.g. use of steroids

Acquired Hypothyroidism

GH deficiency

Cushing’s Syndrome

Iatrogenic - e.g. use of steroids

Be concerned if children begin 
to cross growth percentiles
Be concerned if children begin 
to cross growth percentiles



Sexual Precocity may 
result in early closure 
of the growth plates, 
resulting in adult 
short stature.



Consider an eating disorder

in adolescent females

Consider an eating disorder

in adolescent females



A 5 y/o male is 38 inches tall.  His father is 
5’10”, the mother 5’5”.  

What is hismidparental height?
(a)  62.5 inches
(b)  65 inches
(c)  70 inches
(d)  72 inches
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The child’s calculated mid 
parental and target height is 

closest to:

Boys:Father’s height + Mother’s height + 5 inches

2

Boys:70 + 66 + 5 inches =  70.5 + 4 inches

2
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Midparental Height
(In Inches)

Girls: Father’s height + Mother’s height - 5 inches
2

Boys:Father’s height + Mother’s height + 5 
inches

2

Target Height = Midparental Height ± 2 SD
(1 SD = 2 inches)



Diagnostic Work-Up

Initial screening tests
� Complete blood cell count (CBC)
� Erythrocyte sedimentation rate (ESR)
� Electrolytes
� Chemistry panel
� Urinalysis
� T4/TSH
� IGF-I (Somatomedin C) / IGF-BP3
� Dietary evaluation

Growth and Growth 
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Diagnostic Work-Up

Specialized tests

� Karyotype (girls)

� Antigliadin

� Folate and carotene

� 24 - hour urinary free cortisol

� GH stimulation tests

Growth and Growth 
Disorders



Bone Age

8 years 14 years



Other Imaging Studies

MRI

CT Scan



Classification of Short Stature

SHORT SHORT 
STATURESTATURE

PATHOLOGICPATHOLOGIC
PROPORTIONATEPROPORTIONATE

NORMAL VARIANTSNORMAL VARIANTS
Familial short Familial short 
staturestature

Constitutional Constitutional 
growth growth 
delaydelay

DISPROPORTIONATEDISPROPORTIONATE
Skeletal dysplasiaSkeletal dysplasia
RicketsRickets

PRENATALPRENATAL
Intraurterine Intraurterine growth growth 
retardation (IUGR)retardation (IUGR)

••Placental Placental disdis
••InfectionsInfections
••TeratogensTeratogens

Dysmorphic synDysmorphic syn
Chromosomal Chromosomal disdis

POSTNATALPOSTNATAL
Malnutrition Malnutrition 
Chronic diseasesChronic diseases

••GastrointestinalGastrointestinal
••CardiopulmonaryCardiopulmonary
••InfectionsInfections
••Renal Renal 
••HematologicHematologic

DrugsDrugs
Psychosocial dwarfismPsychosocial dwarfism
Endocrine disordersEndocrine disorders
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Normal Variants

� Familial short stature

� Constitutional growth delay



Familial Short Stature
vs 

Constitutional Delay
Familial Short Stature
• Normal growth 

velocity
• Normal bone age
• Normal timing of 

puberty
• Adult height : short

Constitutional Delay
• Normal growth 

velocity
• Delayed bone age
• Delayed timing of 

puberty
• Adult height : normal



Growth and Growth Disorders

All of the following are characteristics of a 
child with constitutional growth delay 
except:

(a)  Normal annual growth rate
(b)  Normal bone age
(c)  Delayed puberty
(d)  Normal predicted adult height



Growth and Growth Disorders

A short 7 year old male has consistently grown 5-6 cm a 
year.  His height is below the 3rd% and he has
a normal bone age.  True statements about this child 
include all of the following except:

(a)  One or both parent(s) is/are likely to be short
(b)  His prognosis for adult height is limited
(c)  He probably has familial short stature
(d)  His puberty will probably be delayed



263 Children with short stature



Growth and Growth Disorders

Normal variants of growth includewhich of 
the following?  (check all that apply)

(a)  Constitutional short stature
(b)  Isolated GH deficiency
(c)  Familial short stature
(d)  Intrauterine growth retardation
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Pathologic

� Disproportionate

� Proportionate



Can you name this 
congenital bone dysplasia ?

� Normal  truck

� Short extremities



Flaring of the wrist



=

Classic  Rickets

“Artist’s paintbrush”

RicketsRickets
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Growth and Growth 
Disorders

Radiographic EvaluationRadiographic Evaluation

�� Fetal infections, especially viralFetal infections, especially viral
�� Chromosomal abnormalitiesChromosomal abnormalities
�� Maternal intake of Maternal intake of 

�� alcohol alcohol 
�� tobaccotobacco
�� other drugsother drugs

�� Inadequate uterine spaceInadequate uterine space
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Chromosomal AbnormalitiesChromosomal Abnormalities

�� Subnormal growth throughout childhoodSubnormal growth throughout childhood

�� Usually accompanied by dysmorphic Usually accompanied by dysmorphic 
featuresfeatures

�� Common examples:Common examples:

�� Down syndromeDown syndrome

�� Russell Silver DwarfismRussell Silver Dwarfism



Diagnosis ?Diagnosis ?
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True or False?
Malnutrition is the most 
common cause of growth 

failure in the world.



Growth and Growth 
Disorders

Malnutrition

� The most common cause of growth 
failure in the world

� GH levels are normal or increased
� IGF-I blood levels are low
� Both weight and height are decreased





Short Stature
Delayed Puberty

Diagnosis:
Blind Loop Syndrome

17 years of age
Chronic Hx of vomiting



Growth and Growth 
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Drugs That Retard Growth

� High-dose estrogens
� High-dose androgens
� Glucocorticoids
� Methylphenidate
� Dextroamphetamine



Growth and Growth Disorders

Which of the following is the least frequent 
cause of short stature?

(a)  Malnutrition
(b)  Chronic disease
(c)  Familial
(d)  Endocrine disorders



Congenital Hypothyroidism

� Delayed growth

� Constipation 

� Mentally delayed



Acquired Hypothyroidism

� Delayed Growth

� Constipation

� Dry skin

� Normal IQ



Regardless of symptoms, all children with significa nt 
short stature should be screened for hypothyroidism  !



Growth Hormone deficiency:

� Proportionate short stature

� Immature appearance

CA: 5 yr
BA: 2 yr



What other physical finding, if What other physical finding, if 
present in this little boy, would present in this little boy, would 
suggest an endocrine abnormality?suggest an endocrine abnormality?



What other physical What other physical 
finding, if present in finding, if present in 
this little boy, would this little boy, would 
suggest an suggest an 
endocrine endocrine 
abnormality?abnormality?

In all children with midline defects:In all children with midline defects:
Consider hypothalamic/pituitary Consider hypothalamic/pituitary abnormalitesabnormalites..



Which of these twins 
is likely to be taller 
as an adult?



Growth and Growth Disorders
A 4 year old girl is 30 inches tall.  Her 
history is benign and physical examination 
normal.  She is adopted with no available 
family history.  All of the following would 
be reasonable screening tests except:

(a)  Random growth hormone level
(b)  Thyroid function studies
(c)  Sedimentation rate
(d)  Bone age



Growth and Growth Disorders                                     

Which of the following endocrine disorders can 
result in short stature?  (check all that apply)

(a)  Hypothyroidism
(b)  Cushing’s syndrome
(c)  Diabetes mellitus
(d)  Sexual precocity 
(e)  all of the above



Growth and Growth Disorders                                     

Endocrine Causes of Short StatureEndocrine Causes of Short Stature

�� Cushing syndromeCushing syndrome

�� HypothyroidismHypothyroidism

�� Diabetes mellitusDiabetes mellitus

�� Sexual precocitySexual precocity

�� IGF deficiency or  resistanceIGF deficiency or  resistance

�� PanhypopituitarismPanhypopituitarism

�� Isolated growth hormone deficiencyIsolated growth hormone deficiency



Growth hormone secretionGrowth hormone secretionCRF (+)CRF (+)
Somatostatin Somatostatin ((--))

Growth hormoneGrowth hormone

IGF - 1 GrowthGrowth

Anterior Pituitary

Hypothalamus
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Assessment of Growth Hormone 
Secretion

Screening Tests

� Insulin like growth factor I (IGF-I)
� Insulin like growth factor binding 

protein-3 (IGF-BP3)



Growth and Growth 
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Assessment of Growth Hormone Secretion

Provocative Stimulation

� Arginine
� Insulin
� Clonidine
� Glucagon
� Others



� Demonstrated GH deficiency

� Subnormal growth velocity

� Appropriately delayed bone age

� Absence of other causes

Candidates for Growth Hormone 
Treatment



All of the following have been 
approved by the FDA for 
treatment with growth hormone, 
except:
•• Growth hormone deficiencyGrowth hormone deficiency

•• Constitutional delayConstitutional delay

•• Turner SyndromeTurner Syndrome

•• Prader Willi Prader Willi SyndromeSyndrome

•• Normal children with height < 2.4 SDNormal children with height < 2.4 SD

•• Renal failureRenal failure



General Considerations

� Cost

� Compliance

� Complications

� Leukemia

� Pseudotumor 
cerebri


