Short Stature
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Objectives

Normal and abnormal growth patterns.
Short stature and growth failure.
Causes of growth failure.

Evaluation process.
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Birth to 36 months: Boys

Length-for-age and

Weight-for-age percentiles
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Height velocity

Age (years)

2345678 91011121314151

FIGURE 2-2 W Ranges of linear growth velocities in males and females. (Modified from charts prepared by Tanner and Whitehouse, 1976, and
reproduced with permission of Tanner JM and Castlemead Publications, Ward's Publishing Services, Herts, UK.)

GIRLS Height velocity
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Table 1. Normal Growth Velocity at Various Life Stages

Life stage Growth velocn}ﬁ' %
In utero 60 to 100 @t 40 in)
First year 23t0 2% cp ( 11in)
Second year 1 14 cmf4to 6 in)
Fourth year %v (2to 3in)
Prepubertal nadir Qto Scm(2to2.2in)

Pubertial growth spurt ins:8to12cm (3to 5in)
Boys: 10to 14cm (4 t0 6 in)

12
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1.01

097 1.00

097 1.01

0.95 1M

099 1.0

099 1.0
Adapredfrom Wilkins( The Diagnosis and Trestment of Endocrine Disorders
inChildhoo dand Adolescence. (L Soringfield, Charies C Thomas, Rublsher; 1957.

5

6

7

8

9

10 099 1.00
n \ 095 0.90
12 098 099
13

14

15

16

17
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How to measure%ngth and height?

&
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: I\/Ieasurem\ent of length

Rogol and Hayden www.jpeds.com Vol. 164, No. 5, Suppl. 1
8/26/18 15



FIGURE 2-3 W Measurement of children less than 2 years of age should be obtained in the “Frankfurt plane™ which places children in the

supine position in full extension and other canthus of the eyes and the extemal auditory meatus perpendicular to the long axis of the trunk.

Kappy et al. m Pediatric Practice: Endocrinology 2010: 25
8/26/18
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Rogol and Hayden

Movable head projection at

right angle to board

Hat/hair ornaments

removed. Head in line

with the head plate.
Horizontal axis of vision.

Iy
Measurer applies gentle / /

traction beneath the jaw
to maintain this position

Shoes off; heels together

Fixed measuring
device attached
to a wall (stadiometer)

Head,
shoulders,
buttocks,
and heels in
gontact with
the vertical
surface

www.jpeds.com Vol. 164, No. 5, Suppl. 1
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Measurement accuracy
] [@

[ Table
Stature-for-age, 2 - 20 years, Boys
2 - 6 8 10 12 14 16 18
| "L §
185+ 1 8 Resuts | year(sy " SoF 185
1751 4 VvaueoffChart| gLl T ] 5 _5_175
165 = 165 MPH
155 - 155
145 4 145
1351 -- 135
125 - 125
115 - 115
105 - 105
95 - 95
85§ 85
75 ; . L prmfle — — — frp—p——— 75
2 - 6 8 10 12 14 16 18

8/26/18
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alculation Medical Service | Plot

Stature-for-age, 2 - 20 years, Boys
DNCa
'E]‘ Paediatrics-Endocrinology

Date Age Value Centile z-score/S
08/04/2013 |8 years 118.00 cm 12.58 |Family Practice

17/03/2013 8 years (c) 115.40 cm 0.78 -2.42

15/04/2013 8 years 119.00 cm 3.26 -1. &\ Family Practice
16/04/2013 8 years 122.00 cm 0.48 -1.31 . 'E] Family Practice
09/05/2013 8 years 117.00 cm 138 220 |/ © Med-Dermatology
05/06/2013 8 years 122.00 cm 8.25 T -1.39 Med-Dermatology
08/06/2013  8years  120.00 cm 4.08."-1.74 Pharmacy

18/06/2013 8 years 119.00 cm 231 .-1.99 Family Practice
14/07/2013 8 years 120.00cm \ 205 -1.89 Paediatrics-Endocrinology
27/07/2013 8 years 126.00 cm 19 87 -0.85 Family Practice

03/10/2013 8 years 123.00 cm ‘l@ 58 -1.51
24/11/2013 8 years (c) 122.40 cm 4.01 -1.75
17/02/2014 9 years 124.50 cm 5.59 -1.59
09/03/2014 9 years (c) 126.60 cm 10.76 -1.24
22/06/2014 9 years (c) 128.40 cm 11.51 -1.20

Family Practice
Paediatrics-Endocrinology
Paediatrics-General
Paediatrics-Endocrinology
Paediatrics-Endocrinology

HHD!DDHDDDDDDII

O00O0OD OO O o
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Stature-for-age, 2 - 20 years, Boys
2 - 6 8 10 12 14 16 18

1 1

185 4

175 -

165 - = MPH
155 4

145 4
135 4
125 -
115 -

105 -

8/26/10
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Short §f@fe:
Definition, caaj and approach
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Short Stature

Height more than 2 SD below mean for the same age

and sex compared to genetically relevant population (<
2.3 %)

8/26/18
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Growth evaluation

Accurate measurement of child’s height and weight.
Accurate plotting on appropriate growth chart.
Assessment of longitudinal growth (growth velocity):

Accurate heights measured at 6 - 12 month interval

Measuring parent’s height.

8/26/18
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Familial (genetic) Short stature

Parents are short
Child is growing within target height range.
Child’s bone age = Chronological age

8/26/18 24



F: Father’s height (cm)
M: Mother’s height (cm)

Midparental height in cm for boys
=(F+M +13)/ 2

=(F+M)/2+6.5

8/26/18

lidparental height (Boys)



‘j’l\/lidparental height (Girls)

F: Father’s height (cm)
M: Mother’s height (cm)

Midparental height in cm for Girls
=(F+M-13)7/ 2

=(F+M)/2-65

8/26/18



Familial
(genetic) Short
Stature

8/26/18




nstitutional Delay of Growth and
Puberty (CDGP)

Normal growth velocity.

Delayed bone age.

Delayed puberty (Often runs‘in the family)
Normal adult (final) height

8/26/18 28



Constitutional
Growth Delay

8/26/18 29



Constitutional
Growth Delay

8/26/18 30



What are the ca of short

staﬁ/@
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Nutrition

Systemic
Disease

Causes of

Short Stature

Skeletal
Dysplasia

8/26/18 32



*CKD

*Celiac Disease sRenal Tubular

*Malabsorption

Acidosis
*IBD
Systemic
Diseases Pulmonary
*Cystic Fibrosis
- *CLD
*Thalassemia
*SCD
*Malignancy Metabolic Cardiac
*Organic :
Acidemia ﬁongterzll}tal
*GSD eart disase

8/26/18 =
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Endocrine

Hypothyroidism
[solated growth hormone deficiency
Hypopituitarism

GH insensitivity (Laron dwarfism)
Cushing syndrome

Poorly controlled type 1 diabetes mellitus -
Mauriac syndrome

Rickets
Idiopathic short stature

8/26/18
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Evaluation of Short
Stature

Should be based on findings from
History and Physical Exam

£%9



Evaluation of Short stature

CBC, ESR
Electrolytes & Renal Panel, Ca; Phes.
Thyroid (TSH, FT4)
Celiac Screen:
e (Tissue transglutaminase antibodies).
Chromosomal analysis (girls).
IGF-1, IGF-BP3
Bone Age X ray.

8/26/18
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Differential diagnosis of low circulating IGF-I concentration

GH deficiency

GHR dysfunction (GH resistance/insensitivity)
Post-GHR signaling defect (STATSb)
IGF1 gene defect

ALS deficiency

Hepatic insufficiency (eg, cirrhosis)
Malnutrition

Hypothyroidism

Delayed puberty

Poorly controlled diabetes mellitus
Chronic illness

Glucocorticoid therapy

Endocrinol Metab Clin N Am 41 (2012) 265-282

3
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" GH — IGF1 axis

Hypothalamus

Signal transduction
JAXISTATIMAPK

Endocrinol Metab Clin N Am 36 (2007) 131-186

Epiphysis

Post- raceptor
avents

55



When to suspect Growt
Deficiency (GHD)?
Low growth velocity.

Low IGF-1, IGF-BP3
Delayed bone age.

Other causes were excluded
+ Evidence of pituitary abnormality.

8/26/18 41



How to confirm GHD?

Growth hormone stimulation testing:
Arginine,

Clonidine.

Glucagon

Levodopa

Insulin / hypoglycemia

8/26/18
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Stimulus Dosage Times Samples Are Taken (min) ts
Exercise Step climbing; exercise 0,10,20 child closely when on
cycle for 10 min ps

Levodopa <15kg:125mg 10,60, 90 3, rarely emesis

10-30 kg: 250 mg

> 30 kg: 500 mg,
Clonidine 0.15 mgs/m? 0,30,60,90 Tiredness, postural hypotension
Arginine HCI (IV) 0.5 g/kg (mas 30 g) 0,15,30,45,60

10% arginine HCl in 0.9%

NaCl over 30 min
Insulin (IV) 0.05-0.1 unit/kg Hypoglycemia, requires close supervision
Glucagon (M) 0.03 mg/kg (max 1 mg) Nausea, occasional emesis
GHRH (IV) 1(g/kg) Flushing, metallic taste

aally the night before and the moming of the test or with 50 1016
before testing. This, of course, alters patient’s steady state and pert:
testing.

Documentation of appropriate lowering of blood glucose is racommended. if GHD s suspected, the lower dosage of insulin i usually administered especially in infants.
D10W and glucagon should be available.

Capyright 2005 by Chares C Thomas, Publisher, LTD.

the provo@ tivetest in a steraid-richenvironment. Patients must be euthyroid at the time of

8/26/18 43



If GHD is confirmed

* MRI of brain (hypothalamus / pituitary)
e Start GH therapy.

8/26/18 44
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