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Children are special

growth vs development

the endocrine system iIs poorly developed at birth
some parts of endocrine control takes effect only
after 12-18 months

homeostasis might be very labile in infants (fluids,
electrolytes, glucose)




Endocrine assessment of a patient

History:
birth weight, GA
onset of puberty/menarche

Family history:
endocrine diseases in the family
parental height

Physical:

Percentiles: weight, height

Body proportions, distribution of body fat

facial or other morphological features

Tanner staging, Ferriman-Gallwey score

thyroid palpation

disease specific: morphology of bones, subcutan nodes in
diabetes, eyes, skin texture, etc
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Ferriman-Gallwey score




Thyroid Gland: Palpation

Locate the Cricoid cartilage & move 2/3 rings below the Cricoid
As you palpate, feel for the thyroid isthmus

Move laterally to both thyroid lobes

Ask the patient to swallow while you palpate
Note the surface consistency & borders/margins of each lobe

The left lobe is pushed to the right as you feel the right lobe

Do the opposite for palpation of the left lobe



Prader score
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Growth

Nutrition  Growth hormone Sex steroids/growth
hormone
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FIGURE 2-1 ® Phases of childhood growth. (Redrawn from Karlberg J.

On the construction of the infancy-childhood-puberty growth standard.
Acta Paediatr Scand Supl. 1989;356:26.)



Puberty and mini puberty

Girls Pubertal Development and Growth Velocity

===t : J & *
13 | .l - l;: ;l:“?
7 -
| 1 Pubic 1
1" - «P ‘;.' hais stage boasl
1 | !
i o o~ 10t . -t - Masarchu
[ Infancy [ Childhood [@ Juvenility B Adolescence ? I t\ :
o T
-4 : .“_l“_ 4
§ . ‘\'!‘\ i |
Joys s |
. ) :b- 7‘ ) |
i  — Soees | m
31 | cantilen ot maturty . "‘x‘y
. A
T T 13 T 13 1] L 1 2) w““&:md : . ‘ . : “ : 4 :
dovaton oxpocted |
0 2 4 g 8 10 12 14 16 1 [course-ot-growen 5 -
F w4 *‘-dnonu
Age (yeaTS) 951 2 3 4 5 6 T 8 9 10 10 %2 13 1 15 00 17 18 19 20 21 22
YEARS AGH
@ Boys Pubertal Development and Growth Velocity
c L 5 ) ) o = -
g 1 — =t A
Q : ! .s\ ' Tustls vol
2 s
x '
(% ) 1\‘\
9 \‘\‘
TN

Infancy Childhood Juvenility Adolescence

-
4
HEIGHT VELOCITY {cmiyr)
Q -4
./A
D s
\
=3
res

4 | velocty of boys altainng
the 5% and 95* haght
3| conties at maturity

2| 5% and 5% imis of

|

deviaton from expected ‘
1 | cowrse-of-growth B I3 ot HEE LIS HE EET S '{_ | SES
veicaty ‘-s;‘ti.‘ .

"1 2 3 4 5 B 7 8 9 10 11 12 13 14 15 %6 17 18 19 20 21 22
YEARS AGE




Some of the main paediatric endocrine disorders

_ . Hypothalamus Pineal gland
, gﬁ:;:f::b‘;‘:gem TRH, CRH, GHRM Melatonin
Dopamine
vnemnscng Pltwitary gland - Hypopituitarism
Vasopressin GH, TSH, AGTH R
- Hypothyroidism FSH, MSH. LH . gax -
g scree.ning! ;:zm :n: Prolactin. O " Diabetes insipidus
- Hashimoto T3. T4, Calcitonin Vasopressin
. g.ra\.ﬁs . PTH m —
- Papillary carcinoma |
- Hypoparathyroidism Liver Thymapoietin
IGF, THPO
+— Stomach
- Adrenarche praecox Adrenal S::;tnn._ S
- CAH Androgens mine
. AAAIS6R Glucocortcoids Somatostatin
Adrenaline Neuropeptde Y
- Phaeochromocytoma Norad \
. MEN o—— <~ Pancreas - Diabetes: Type 1 vs Type 2
, insulin, Glucagon. MODY
Kidney Somatostatin
- Rickets C“‘ma. Remn
E rythropoiebn Ovary, Placenta - Ovarian failure
Esr:’.??:‘sme - Ovarian cysts
- Testicular tumors  Testes - PCO
- Testicular failure  Androgens - Uterus

Estradiol, Iinhbin

- DSD

Protactin, Relaxon
- Dysfunctional uterine bleeding



Endocrine differential




SHORT STATURE

Short stature

* History

e MPH

* Physical

* Measure and plot
* Think

PATHOLOGICAL PROPORTIONATE

NORMAL VARIANTS
Familial Short Stature

Consiitutional Rickets
Growih Delay Hypothyroidism-Severe

DISPROPORTIONATE
Skeletal Dysplasia

Hypothyroidism
Growth hormone deticiency
Cushing

PRENATAL

Intravterine Growth
Retardation (IUGR)

- Placental Diseases

- |nfechions

- Teratogens

~ Dysmorphic Syndrome

- Chromosomal Disorders

POSTNATAL

Malnutrition

Chronic Diseases

- Gastrointestinal

= Cardiopulmonary

- Infections

- Renal

-~ Hemalological

- Drugs

- Endocrine Disorders



Obesity

* History

* Physical

* Measure and plot
* Think

Idiopathic

Endocrine:
Hypothyroidism
Cushing

Growth hormone deficiency

Genetic:
Prader-Willi syndrome
Down syndrome




« MPH

* Think

NORMAL VARIANT

- constitutional
- obesity

Tall stature
e History

* Physical
* Measure and plot

SYNDROMIC

ENDOCRINE

- GH excess

- Precocious puberty

- Untreated
thyrotoxicosis

Klinefelter
Beckwith-Wiedeman
other



Ambiguous genitalia

 Family and birth history
* Physical

* Think first THEN

* Speak carefully

Sex Chromosome DSD 46 XY DSD 46 XX DSD
« 45X Turner and Vanants Disorders of Testicular  Disorders of Disorders of Ovarian Fetal Androgen Excess
« 47 XXY Kiinefelter and Variants  Development Androgen Development CAH Non CAH
* 45 X/46XY MGD *Complete Gonadal Synthesis/Action * Ovotesticular DSD *21-0H Deficiency  * Aromatase
* Chromosomal Ovotesticular Dysgenesis « Androgen Synthesis  * Testicular DSD feg.  ° 11-OH Deficiency ~ Deficiency
DSD » Partial Gonadal Defect SRY+, dup SOX9) ;P?R Gene
Dysgenesis * LH-Receptor Defect < Gon’da'. : et
: « Androgen Insentivity ~ DYSgenesis * Maternal
* Gonadal Regression * Luteoma
* 5x-Reductase
* Ovotesticular DSD * latrogenic
Deficiency
 Disorders AMH

* Timing Defect
* Endocnine Disrupters
» Cloacal Extrophy

MGD: mixed gonadal dysgenesis, DSD: disorders of sexual development, AMH: anti-M{llenan hormone, CAH: congenital adrenal hyperplassa



Malignant disease (16%-36%)
Psychiatry disorder : (9% 24%)
Gastrointestinal disease :  (6-19%)
Endocrine disorder: : (4%-11%)
Cardiovascular disease: (2%-9%)
Nutritional disorders: (4%-8%)
Respiratory disease: (6%)
Neurological disease: (2%-7%)
Chronic infection: (2%-5%)
Renal Disease (5%)
Connective tissue disease (2%-4%)
Drug-induced (2 %)

Unknown (10%-36%)

Weight loss -

History

Physical

Measure and plot
Think

Hyperthyroidism
Adrenal insufficiency
Genetic: Silver-Russel




Polydipsia, polyuria

History

Physical

Measure fluid intake
Think

ENDOCRINE:

* hypercalcemia

* diabetes mellitus
* diabetes insipidus

* central
* nephrogenic
PSYCHOGENIC POLYDIPSIA



Hypertension

* History

* Physical

* Measure height, ABPM

Think

ENDOCRINE:
Conn’s syndrome
CAH
phaechromocytoma
hyperthyroidism
Cushing’s disease




© Randy Glasbergen
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“Hormone replacement therapy will make you
feel much better. I'm replacing your hormones
with rainbows, sunshine and glitter.”



