Growth & Development

Growth

- Definition: Increase in the size & number of cells
" - It can be assessed by measurements as Weight, Height (Length) & Skull circumference
- It is dependent on different factors at different ages:
e Infancy: Nutrition (Substrate availability) -
¢ Childhood: Growth hormone
e Puberty: Growth hormone & sex hormones

Development

- Definition: Maturation of function & skills
- It can be assessed by evaluation of mental , motor & sexual development

Growth Stages

A) Intrauterine stage (= Prenatal)
a. Embryonic period: 1** 8 weeks
b. Fetal p2riod: 9-40 weeks

s Parly fetal period: 9-24 weeks
= Late fetal period: 25-40 weeks

B) Extrauterine stage (= Postnatal)
a. Neonatal period: 1% 28 days
b. Infancy: 1% 2 years of life (after the necnatal period)
¢. Chiidhood: 2 yrs-12 yrs
= Early childhood: 2-6 yrs [Preschool years]
a Late childhood: 6-12 yrs [School years]
d. Adolescence: 10-20 yrs

Normal Growth & Development

Aspects {Indicators) of Physical Growth
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Weight

MNormal Growth

Birth 3 Birth 50 g_i
1 month 3.750 6 month 68 25 cm/ year
2 months 4.500 1" 4 months 1 years 75 er
3 months 5.250 | 750 g/month 2 years 87 &
4 months 6 3 years 94 s
5 months 6.500 S MY é%
6 months 7 2" 4 months ‘_4 years 100
7 months 7.500 500 g/month J years 107 4-8 years
8 months 3 6 years | 114 7 em/vear £
9 months | 8.250 Tyears : 121 '
" I0montks | 8500 | 3™4months Syears
11 months 8.750 | 250 g/month 9 years
12 months g 10 vears 140 9-12 years-
) — 11 years 145 5 cm/year
—— 12 years 150
3 years A 14 Wi = (2 x age) '
4 years 16 +3
5 years 18
6 years 20 NB‘: Height (2-12 yrs)
Height = (6 x age) + 77
7 vears 22.5 :7_
8 years 25 5 Ke) v Heicht or Length?? K
9 vears 27.5 = = Height: Standing, in children > 2-3 yrs
1) years 30 = Length: Supine, in children <2-3 yrs
Remember Remember
Weight Height

# Doubled at 4 months
# Tripled at 12 months
a 3 Kg at 8§ months

Head circumference

a75cmat | year

= Doubled at 4 years
* Tripled at 12 years

Birth
{2 cm in the | Closed
6 months st ‘
1" year
1 year 1year |
2 years =
z 6 cm in the 1.5 years [
6 years
next 11 years ] - - .
12 years 53 Head Circumference (Thin plastic tape)

. = Anteriorly: Midway between the hairline & eyebrows
e = Posteriorly: Occipital prominence )




Instruments for Weight & Heicht Measurement

Weight is measured using a calibrated balance

= Infants should be naked
= Chiidren should wear only underwear
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Infantometer _ Stadiometer

Length is measured using an infantometer
Height is measured using stadiometer




Body proportions

Height: Should be measured against an appropriate vertical measure

Lower segment: Measured from the upper border of the symphysis pubis to the floor
Upper segment: Total height — lower segment (Top of the head & symphysis)

Span: Distance between the tips of middle fingers when the arms are fully extended

]

A

Normal US/LS ratio: Normal Height/Span ratio:
e At birth:1.7 (Umbilicus is in the middle) e <7 yrs: Span < Height
o At3yrs:1.3 o At 7 yrs: Span = Height u
e At7yrs: 1 (Symphysis is in the middle) égg
Dentition
Primary {Deciduous) teeth Secondary (Permanent) teeth g
Central incisor 5 ' _ 1 Molar 6 \ :Ejé
L ateral incisor 9 Central incisor 7
1 Molar 12 Lateral incisor 8
Canine 18 1% Premeiar 9
2% Molar 24 2" Premolar 10
Canine 11
Teething in the lower jaw precedes 2™ nolar 12
the upper jaw by 1-2 months 3" Molar 18-24
Vital Signs
Newborn 130 60 80/60 B
§ months - 120 50 80/60 '
1 vear 120 40 90/60 B
4 years 100 ) 25 _ 50/60 &
10 years 90 20 _ 100/65
B
Chest Circumference . ‘ -
- Az birth: Head circumference is > Chest circumfersnce. Chest circumiference =33 ¢m 7_
- At 6 months: Head circumference = Chest circumfergnce. Chest circumference = 43 ¢cm )

After 1 vr: Head circumfereace < Chest circumference
At S yrs: Chest circumference = 56 cm
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Skeletal Maturation (Bone age)

- Bone age is a measure of maturation of the epiphyvseal centers (ossification)

- Normally, bone age corresponds to the chronological age

- Gives an idea of potential height & clue to the cause of short stature .

- Bone age is determined by radiological assessment (Gruelich-Pyle tables)

- Reference atlases are available

- Site of assessntent of bone age differ according to the age:
a. At birth & neonatal period: Ossific centers around the knee joint
b. Early childhood: Carpal bones (Roughly, one carpal bone appears/year)
¢. Late childhood & adolescence: Fusion of epiphyses

AT e

Lower end of femur

__Upper end _ofti'oi‘a_’ Left wrist or left knee X-ray

are used if age <2 vrs

3 moenths Head of humerus
6 months Epiphysis of radius
9 months Head of femur

i2 months

Epiphysis of tibia

R e N T

2-6 years

Later on

Appearance of carpal bones

= 6 months: One carpal bene
= 1 year: 2 carpal bones

= 2 years: 3 carpal bones

* 3 years: 4 carpal bones

= 4 years: 5 carpal bones

a1 5 years: 6 carpal bones

Time of epiphyseal fusion

Interpretation {Variation) of Bone age

ed bone age
Delayed pubertv Precocious puberty
Constitutional short stature Excessive androgen production (CAH)
Hypothyroidism Hyperthyroidism
GH deficiency Exogenous obesity
Severe illness |
Prematurity ]

Malnutrition




Subcutaneous Fat Thickness

i.;.;l

i

" . Normal variation of fat distribution
> First year: Excessive fat deposition
> From 2-3 years: No more fat deposition

> Puberty: Characteristic fat deposition in females (Buttocks & Breast)

- Site of assessment
> Limb fat: Over the triceps
> Trunk fat: Over ASIS

- Abpormalities of SC fat thickness Z
> Increased: Obesity
> Decreased: Malnutrition {Cachexia) —

- Measured by special device :>




Factors alffectiing physical growith

Lo Factors affecting Intrauterine Growth

A)Primary or Biological Factors (Inherent)

.Maternal nutrition & general condition

.Maternal parity: babies born to multiparous mothers tend to be larger
.Maternal size: babies born to large mothers tend to be larger

.Maternal age: babies born to young mothers (< 20 yrs) tend to be smaller
X 5. Maternal environment: babies born at high attitudes tend to be smaller
6. Genetic & constitutional factors: Fetal sex

Male babies grow faster & are more muscular

LB
[ e

B) Secondary Factors

a.Maternal factors

1. Teratoges

Definition: Teratocgen is any environmental agent (drug, substance or exposure}
that interferes with normal embryonic development (structure, growth or function)

Examples:
= Drugs: Thalidomide...
= Infection Meshanism of tnratogens
= Maternal diseases DM & PKU 1. DNA damace :
= Radiation (ionizing & non-ionizing) 2. Cell death
] . 3. Vascular msult
Mechanism of teratogens:

4. Delayed diffetentiation
= DNA damage — —
2 Cell death

= Vascular insult

1 Delayed differentiation

2.Congenital Infections
Examples:

= Rubella, Toxoplasmosis
= CMV, HSV

Mechanism of teratogens:

3.Severe malnutrition
4.Smoking
5. Chronic diseases: Cardiac, renal, vascular, endocrinal. ..
6. Pregnancy-related diseases: PIH
7.1U hypoxia
8.Placental & cord factors
» Placental insufficiency




b.Fetal factors

1.Congenital anomalies i e
2. Genetic or chromosomal abnormalities j
3.Congenital infections

4. Multiple pregnancies -

> Till 29 wks of gestation — The same weight as singleton (of the same GA)
> After 33 wks of gestation —» The weight of each twin is less than the singleton
> Average weight at term = 2.600 gm [average singleton = 3.200 gm]

5. Metabolic diseases

c. ¥ndocrinal factors

1.Insulin ' :
- Insulin is an anabolic hormone (11 protein synthesis)

- It is well transmitted to the fetus (Transplacental) & produced in the fetus by the
3™ month of gestaticn

- IDM are macrosomic due to fetal hyperinsulinemia

2.1GF-11

3.Human placental lactogen (= Human chorionic somatomammeoiropin)

il
- Placental hormone :‘;
- Its structure is similar to that of GH :
- Has a growth-stimulating activity (acts as maternal GH of pregnancy!) .
- Its amount is proportionate to the size of the placenta : B

4. Gther hormones

> Fetal pituitary GH: No role
> Fetal thyroxine: No role
> Androgens

Fetal overgrowtih svndromsas ;’i
1.IDM B

2.Beckwith-Wiedemann $

3.Cerebral gigantism (Sotos)
4. IGF-IT excess




Lssossment of Grow:h

Definition of Growth

- Defimition: Increase in the size & number of cells
- It can be assessed by measurements as Weight, Height & Skul| circumference

General Features (= General Considarations)

> It is a continuous process
> It involves many aspects (See before)
> The age of development of different milestones is variable (= Wide normal range):
» Chronological age, physical growth & development usually evolve hand in hand
> Growth represents the interaction of heredity & environment
> Itis not a uniform process

» Rate: Fetal period is the fastest period of growth

» Pattern: Head circumference increses mainly during the 1% 2 yrs of life

Growih @uwes

Definition
- Graphic method for assessment of physical growth '
- By plotting various growth parameters against the age (e.g., Weight & height for age...)

Rational (= Why should growth curves be used?)
- There is wide range of variation among normal children
- Growth curves are used to detect any abnormal growth pattern

Tvpes
a. Percentile growth curves (Most commonly used)
b. Velocity growth curves: Most accuraie (Rate of increase per time)
¢. Standard deviation growth curves

Distribution of sizes for g standard popuiaiion

= o)

5% e 50% 'ile 95% e

Percentie




Vealocity Growth Curves

Definition

- Annual rate of growth velocity

- It is a measurement of gain from year to another

- It can detect any acceleration or deceleration from normal

- It is the most accurate type of growth curves (Gold standard for growth assessment)

How to create

- Two measurements are needed 4-12 months apart
- Divide the height difference by the time interval

- The result is expressed as cm/year growth velocity

Description of Normal Velocitv Growth Curve

- Normally, Growth velocity deceases from birth afterward

- Early {up to 4-5 yrs), the deceleration is very rapid

- Ther lessens in the prepubertal stage

- From the age of 3 yrs till start of puberty, difference > 2 cm/yr is unusul

Yalue (= Why most accurate?)
1. It reflects the child status at any particular point (This year & not all preceding years)
2.1t can detect any acceleration or deceleration from normal
3. Can monitor the effect of treatment e.g., GH therapy...
NB: Criteria for stopping GH therapy:
¢ Growth rate < 1 inch/year
» Boneage >14yrin @& >16yrind

Percentiie Growith Curves

Definition

- Available for different aspects of growth (Weight, Height, Head c1rcumfereqce)
- Available for different sexes (Males & Females) :
- Should be available for each country {Egyptian growth curves are now available)

How to create

- Measure a certain parameter (e.g., height) in 100 healthy child
- Categorize them in 7 groups (See pelow)

Description of Normal Velocity Growth Curyve
- Formed of 7 percentiles:
= 50" percentile is the average (= Median)
= 25 percentile is beiow average
10" percentile is low normal
5" percentile is lowest normal
" percentile is above average
90" percentile is high normal
95" percentile is highest normal
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Factors affecting Growth

Lo 1.Genetic factors

- Rate of growth depends on interaction between genetic & environmental factors
- It is a polygenic inheritance

= - Children inherit their height & body frame from their parents

*j - Familial short stature is a good example

2.Race

- There is racial difference in growth rate, due to:
» Cenetic factors
e Nutritional factors
e Climate may have an impact

- Negroes grow faster than whites

- Yellow race tend to be short

- Scandinavians tend to be tall

- Therefore, Growth curves should be available for each country
- Egyptian growth curves are now available

3.Age
- Fetal: Fastest period of growth (See factors affecting [U growth)
- Infancy: Nutrition (Substrate availability)
- Childhood: Growth hormone (& Thyroxine)
- Puberty: Sex hormones (& Growth hormone)

4.Sex
- Females grow faster than boys from 7 months to 4 yrs
- Females start & complete pubertal changes before males (Age of puberty in © & &)
- Growth curves should be available for different sexes (Males & Females)

S.Nutrition
- Under-nutrition leads to growth failure
- Over-nutrition leads to obesity
- Episodes of malnutrition is followed by catch-up growth

6.Socioceconomic factors (Education, food supply, housing...)

& - Low socioeconomic level —s Poor hygiene, poor nutrition & poor health
E - High socioeconomic level —s Better growth

7.Season
- There is seasonal variaticn in growth rate’. !
- Height growth is fastest in Spring
- Weight growth is fastest in Autumn

8.Diseases

= - Acute short illnesses: No affection of growth (Catch-up mechanism)
' - Chronic illnesses (Cardiac, hepatic, renal diseases...): Marked affection of growth

9.Psychological factors
- Disturbed child-mother or family relation leads to functional hypopituitarism




-

156.8ecular trend

- Definition: Deviation of the rate of growth through successive generations provided
that all other factors affecting growth are constant

- During the last 100 yrs, there is a striking tendency for faster growth & maturation
with successive generations (Earlier menarche, increased height potential...)

- Importance: Index of development of a community

- Causes of + Ve secular trend: Better nutrition & socioeconomic development

- Causes of - Ve secular trend: Wars, epidemics, famines...

11.Endocrinal Factors
a. Hormounes with a Direct effect on growth

Growth Hormone
- Protein hormone secreted by the anterior pituitary gland
- Pulsatile secrétion more with sleep
- Action is mediated by insulin like growth factor-1 (ZGF-1) or "Somatomedin
C" formed by the liver
- Action:
= Growth: 17 Size of various tissuss (bones, cariilage, muscles& viscera).
Proteins: Anabolic.
CHO: 17 Gluconeogenesis.
Lipids: 77 Lipolysis.
Electrolytes: 17 Ca, 17 Na, 11 PO,
& Thyroid Hormone
- Protein hormone secreted by the thyroid gland
- Action is mediated by insulin like growth factor-1 (IGF-1) or "Somatcmedin
C" formed by the liver
- Action:
= (Calorigenic
= Protein: Anabolic in physiologic dose, catabolic in large dose
= Growth: Necessary for GH & IGF-1 synthesis & action
a Bone: 7T Bone age _
= CNS: Important for the rapidly growing brain (synapses, myelination)
= Sexual maturation: Delayed in hypothyroidism (? precocious puberty...)
¥l Sex Steroids
- Steroid hormones
- 77 Bone age
- Concerned mainly with pubertal growth spurt
- Important for the development of 2ry sex characters
- Testosterone is important for virilization of the male fetus (CAH ina 2...)

B

b. Hormones with an Indirect effect on growth

% Iasulin

- Protein hormone secreted by the pancreas

- Anabolic hormone

- Has a growth-promoting effect through interaction with GH & IGF-1
Glucocorticoids

- Steroid hormone secreted by the adrenal gland

- Required in physiological amount for optimum growth .

- Excessive amount: Direct inhibition of epiphyses, || GH, || IGF-1
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Normal child on percentile growth curves should:
3 Lie between the 5™ & 95" percentiles
= Follow his own percentile (Marked deviation should be investigated)
2 All the growth parameters should follow the same percentile level

Abnormalities in percentile growth curves
= Values < 5" % are abnormal
Values > 95th % are abnormal
= Sustained deviation from the child own percentile is abnormal

Value & Importance
- Demonstration of normal growth pattern (Each child has his own patiern of growth)
- Educational demonstration

- Summary of growth data over a long period
- Statistical value
- Diagnosis of abnormal growth:
> Single measurement: Values < 3™9% or > 95" % are abnormal
> Serial measurements: Sustained deviation from the child own percentile is
abnormal
- A single growth parameter should not be assessed in isolation from other growth
parameters; e.g., a child's weight may be normal in proportion to his height if he is short,
but low weight if tall [Weigh for height curves are available]
- Weigh for height < 5™ percentile is the single best indicator of acute undernutrition
- Catch-up growth: Period of accelerated growth following a period of growth arrest
- Can monitor the effect of freatment e.g., GH therapy...
- Demonstration of drug side effects on growth e.g., steroids in SLE...
- Prediction of adult height

Krrors in Interpretation of Growth Curves

- Obesity: Excess fat
- Kwashiorkor: Edema
- Interpretation of growth curves should be done together with proper clinical examination

Catch-up Growih
Definition: Period of accelerated growth following a period of growth arrest or restriction
TImportance: Allows child to attain his target centile of growth
Types: Complete or incomplete
Examples:
> Gastroenteritis
> PEM
> GIT surgery (Atresia, CHPS...)
Factors affecting catch-up:
> Onset: The earlier, the more difficuit to achieve a complete catch-up
> Duration: The longer the duration of the stress, the more difficult to achieve a
complete catch-up
> Sex: Females show a more complete catch-up than males
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Developmental Milestones

= Definition of Development

- Definition: Viaturation of function & skills
- It is due to: Functional maturation & myelination of the CNS

General Features (= General Considerations)

> 1t is a continuous process
> Chronological age, phvsical growth & development usually evolve hand in hand
> Motor development occurs in a cephalocaudal & central-to-peripheral direction:
Truncal control E) Arm control Finger control
> Motor development is related to brain development. So, motor development is
 affected in children with MR '
» Development represents the interaction of heredity & environment on the brain
> Environment provides physical & psychological nzeds:
e Physical: Food, good health...
» Psychological: Care, experiences...

> The age of development of different milestones is variable (= Wide normal range):
e Median age: The age by which 1/2 standard population achieve a certain skill
= Limit age: The age by which a certain skill should be achieved

Limit age is more useful as a guide to normal development than median age

fxample: Walking unsupported
- Median age of walking unsupported is 12 months
- Limit age of walking unsupported is 18 montns

Monitoring of Development

a. Parents
b. Regular child health surveillance checks
¢. Health care professional

= Developmenial Milestone (= Fields of Development)
= A) Gross Motor

by - Using large groups of muscle
& - Examples: Sitting, standing, walking...

B) Fine Motor (& Vision)

- Using hands to do fine movements

- Examples: Eating, drawing, writing, dressing...
C) Hearing, Speech & Language

D) Social, Emotional & Behavioral




»

Gross Motoy

Turns head frem side to side

Newborn

2 months Raises head to 45°C

3 months Ei‘efetlj}f:g)c?gtchest (on prone position)
4 months Pushes with feet

5 months Sitting with trunkal support

6 months Sitting with pelvic support

7 months Sitting without support (1™ with round back then with straight back)
8 months Tumns from supine to prone (& reverse)
% months Creeping or Crawling

10 months Standing

12 months Walking (fumniture)

15 months Walking (alone)

1% years

Ascends stairs (Child manner)

Descends stairs (Child manner)

2 years Kicks aball

A Ascends stairs (Adult manner)
2Y ears. Pedal tricycle

4 years Descends stairs (Adult manner)
5 years Can hop on one foot

i T L 108 L d 1. T
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" 7 Definition

Precocioiis

Puberty

The appearance of 2ry sexual characters before 8 yrsin @ and 9 yrs in &

Central (intra-cranial)

Peribheral (ektra\-./cr‘z.ir{ié'l)

Synonyms ] Gonadotropin dependent Gonadotropin independent
H-H-G | Active Inactive
| FSH&LH 1 1l
\ Gonads Active Inactive B
\ Gametogenesis Present . Absent l

2ry.sex characters

[sosexual p Y

|

CnRH stimulation

17 LH & FSH

1

No 11 LH & FSH |

Precocious pseudopuberty —» 77 bone age —acti~ation of HHG axis —>True Precocicus
puberty (Combined Gonadoiropin deperdent & Genadotropin independent Puberty)

Ftioloeoy

T =

1) True Precocious Puberty:

A) ldiopathic (constitutional, functional)

[sosexual or heterosexual '

B) Organic brain lesious
¢ Hypothalamic hamartoma
» Intracranial lesions
e Pineal region tumors

C) Radiotherapy

D) Hypothyroidism

II) Precocious Pseudopuberty:

True precocious pubertv:
Q— 80% nf cases are idiopathic
38— 80% of cases are pathologic

» McCune-Albright §
o Autonomous ovarian cyst

Isosexual ; Feminizing adrenal tumor _
e ¢ Ovarian tumors Estrogens
(Feminizing) -
> Granulose cell tumor
> Teratoma
Heterosexual | sOvarian tumors e.g., » Virnlizing adrenal tumor Androgens
(Virilizing) Androblastoma s CAH ="
Isosexual e Leydig cell tumor » Virilizing adrenal tumor
] yriyes Ley o : = Androgens
= | (Virilizing) » Familial male precocious P. | « CAH 4
o 1
= I
[Heterosexual : . ;
= ... | % Sertoli ¢zl tumor Feminizing adrenal tumars Estrogens
(Feminizing; | =

[n 2, hCG secrcting tumors (Hepatoblastoma, CNS, mediastinum) — Iscsexual precccious

pseudopuberty

Ii1) Incomplete Precocious Puberty:

V)

Combined Pubertv:

s Premature thelarche
s Premature adrenarche
» Premature menarche

o Congenital adrenal hyperplasia
¢ McCune-Albright §

¢ Familial male precocious puberty



R

1) uonejuawa|ddns _:o_>~:

SIS0 ULLILAQ) 1S/(1 ITAIA ._. Emas :E% Z + [RULIOU O] 9jud E\;o:, 2 3::::2_ PEN %: rO : spaffiy

efjag || sureaq RUA LD ¢ sayis uonoalut je uo1oa[|0d _::: u_:ﬁn JULINOIY :$102ffa ap1g

1 (T oy USa) sudyopruosy 7 Gm [eseu enul = 52)R01 IYIO) M A1 AL F/8w ¢ 0 (apij0adoa) Sojeue Hyun

. Ll sapoepoad 2 s 1 IVEITGTERR )
SUONEBSIAU] asnEo a1]) JO Xy ' $1SAD UBLIRAO T+ stuan ‘sateaQ) || 1§/ A9 'S

uonezlja oN (ap1704doa) Sopeue Lyun  TomEaLy, | «(2) SUosal ) apioxa oi sredq [Y LD b

QU0I150152) || ON <—s[120 TIpAaTJo |1 oN | 4 sn0190%91d [BUONNIISUOD UL SE SUOIJUBISIAU] AT E U0 PIDUCAPY 938 auog ¢
9ZIs 1enoNsa ] || #—sjjon qouag || . L (3de 2unq Uit JuSISUED) || rsouounioy Xag g

SN @ (Surydne| [eanjguUn) SAINZIAS JNISB[IL) w
. RIULIOSIOAA]] =

uonnAo o T3 S 13102)< i 7 [
Amoﬁ_o:_v e e N ::_En\;_ __J_ G1X01980 A1150q0) = HTamesd paraalep ynm p1 9HSA L

1129 [Se) suidiopeuony -
SET 1q ‘risdipe ‘erausyadAy ‘eruiay)odLE « 19 s .m:M:N::me:_M
o :5WO0IPIAS N [C1[]OTAT. - NN
A S10daodr S L = psL L =Lt S o .t - - ! ;: : _: ] QAISS2ITAI 10 (£[Av0[$ 10 L]p1dea) aA1ssa1801
wreyo-n [Eouapt aaty (15 %9 H1) HIO & g, | PR IPSIATLOT S T S B 550D
s 9021d Apw :feul 3
U 79 WSiieoay UoIs2] DI 9} 9paoald At @__p_“_u__wc__m.ﬂwmzw afe o1fojouoayd yiw agqnedwos (Lijejusiy
gonemp Juoj Jo wsiproafyjodAy A1 pajgaiun S o (suorssiwaTN 7 fourusald jiuasatd 1sisauadojewen

11 asuodsar ysug uonejnuys {yuo «

219435 UI.1Nn220 Avi Auaqnd SNo1023a.,] (vwoyhoonse S1NPE ST LI0YS “UAIP[IYD SE [[B],
N X ' ’ <y a4 . . Y NTIYY e 2
«A1aqud pakefap asneo Ljjensn wisiproriod | BLIOUIWIAT) S.10TUN) U015 [BIUL] “€ O 5 hod [,
. 4 UIAPIU] (ewod ondo) s1ISOILWOIQIJOINAN] a w (s19100. a5 A1Z4) 1B ATR[[1XY 4 !
: IR 7 T : ) SISOI2[2S 1aqu], »

1 o1qn g «— || S19 J+— wWnjolos o)
Jo uoneyuawidid 29 Furuury ] <— || dejuonsa
SIUIN X
(s1930800D Xas £17.4) UIIRUD|A] «— J1BY ATR[]IXY
<— Jleg aIqn [ «+— Judwedieus jsealyg

-;!:\rllr.r mE:Eh.
wongiuawa|ddns Pk % HO (' pwowkpuada ‘vwo)fo0mse) stown ], ..g
. S And N steydoous]

© Oy /Bwgo-s o (aprjoadoaT) Fojeue HUD spduiuaw g, ._Q

IEEIEIIERND (snwepeylodAy SO [
PIMoIT jeuiioN NSt N ¢ 31 BUIAJOAUL) SUOISD] [RIUTIIL.OU]L "7 (jousiou s snouo.ouds) 3Tngord [CITUI )
qaoid 11 :Aouaioyep HSL 7% HO T eworetuey e odAy 1 (eriue, 4¢) otpeiods
pmoid || cKequd smonodaag T Ksofony A30jon3 7
XV BRI o) £ 30 %81 -7 Ul dd JO asned o) §1 1] © 30 % m T d:o Ul g J JO asneo ayj S1 ]
b.am_zm,mmo_ooooi ana ] +— Adewaporpeyy & JO %01 Ut JJ JO 251D 2U) ST & 10 %06 U1 dd Jo asned 2y s1 3]
iﬂﬁw&m JUBpIoU] (1:01-$ =0 ”me s0UdpIou]

: T (jeuonsuty ‘euonmnsto)) snyudor

\_y..whwﬁ_:ﬂw mzoﬂuc\u@hﬁw IN.I mL uoissaaddns ”:c::__:.::m HYUD $s1onujuoy .
. ) - HT % 1S LL o1 pepasu st jjun 2710871 «
S . . 1siuode Hyun sunoe-suol onayjuis :aproadoary




aP102.33() iS§IIXI [N [X]

duiysu) [x
wisipro.lypaadAyy %

(¢euppn) (aprjordoaT) dopeue [RUD)

(uafixown]) UAGONSI-NUY » SprUOT WwnunseIpa ‘SND 9IS

(2110151]01S2 ] ) 10NQIYUI DSLIVWIONY  w Ayaqud any ut :(aprjordoa) Sofeue HYUD « BLUOUIDILDO)RID) ‘Rli0)eId |, :9dA ), «

uonelidse 10 L1280 » (5159 JUAS QUOIAISOIS], #) 2[OZBUONOIY Sioum PO (11

. 11845 uurivao Suruonouny [x JUdUIIvA
BTN ade 2u0q POdURAPY 198€ U0y .
- 23k 2U0( PIDUBADPY 1338 U0y eisejdiodAy) 1190 Biphor) :Asdorq 1enonsay «
({jedawarne . visedody {90 FipAaT :Asdorq aenons9 ], [0y yarw Apianoeal ssoao o) anp 4 Ll

10 WsHUESIF) §590%0 HO) +— A1) -y T1 (11 % {S) surdnopsuon w | gsed oy vyl 11 (111 3 YSul) swidajopruosy

SWIOAPUAS TUISNT) «— [BUIIPY *f 1l auoraasoysa) vuuselg W 1] 12110.19.150359) vUSE[J =
WSIPIOIA(dA «— PO L 7 . SUOICOIIsaAU] [l rutar0adoyng-n 9 HDY « ,
(paui1quuoo) ade [eraqnd sojoral a8e 2uoq UaMm suonvsnsaauy | /

mo[[o] Kewt K1raqnd snoosaid [enxasos] anay | (PAUII00) ode [epaqnd satoral 93¢ dU0q UM . o ‘

[Uofonsg || <«— 1540 Iepnoijjog Auiuonouny| | AOT10) Lew A1eqnd snomoooad [Enxesos] Al ], Apedamoiedol] =

Auaqndopuasd sn01000a1] «— SprU0s) °f Apaqudopnasd snotoooaid [enxasos] » Apagqudepuasd sno1o02ald (BnXasos] «

. Jeuridopui (11 (1K ¢ O ur LuQ) SIS edtary - (814 T = U Auo) 3T Ted D

(sauored HE_-:MMw.%w_umv\fﬁ_wom___a_w,”_ﬁwﬁ_m“MHW_MWMAMM sisauagojeurtads ON = sisauafojeuriads oN

. 2 e G 998 9U0q | | 4— 2U013150)53] || «—5][20 T1pha L] au012150152 | || +— 5190 GipLe ||

(s ¢ = & ut Kjjensn) 3anpdpd [eIwID | <— S103dooal [T JO uonEeINUW UOHBAIDY <— s10)da0a1 Y L] «— DD 52101095 1] &

3 spued jo uonaunjtadAly SROWONOINY _ (uapuadapur-utdosjopeuon)) WSTULIII A WSTUBO9JA]

Ago1on71

((qv) AZojonyg , ‘EW0)se[oIvday (1




‘Incomnplete Precocious Puberty (Partial)

Definition

Isolated precocity of one of the 2 ry sexual characters before § yrs in Qand9yrsind

without development of other signs-of puberty. It is usually transient

Definition

Isolated breast development

Etiology

Sporadic (? Familial)

Clinical picture

*Age of onset: During the 1% 2 vrs.

May at oirth

*Course: Transtent (3-5 yrs)
Rarely progressive

*Bilateral or unilateral

*Atypical (exagerated) thelarche

77 bone age, U/S —> 11 Ovartes

Investigations

=FSH, LH, Estrogen: Normal

*Bone age: = Advanced bone age

=Pelvic U/S: £ Ovaran cysts

Treatment
Benign but F/U is needed as it may
be 1% sign of precocious puberty

Definition
[solated appearance of sexual hair

Eticigey

: Premarture 77 adrenal androgens

Clinical picture (@ > &)

“aSexual hair: sublc & axillary hair
a Arypical premature adrenarche:

Sstemic androgenic effects (acne.
7§ bcne age...)

*Course: Transient

Investigations

aFSH. LH, sex hormones: Normal
*DHEA: 77

=Bone age: = Advanced bone age

Treatment
Benign but F/U is needed as it may
be 1% sign of precocious puberty

Definition
[solated menses

Clinical picture

=]1-3 attacks of
menstrual bleeding

*Course: Transient

Investigations

*FSH, LH, Estrogen:
Normal

xPelvic U/S: + Ovarian
cysts

Treatment '
Benign but F/U ...

DD (Vaginal bleeding)
1. Child abuse

2. FB

3. Vulvo-vaginitis

4. Uterine sarcoma

Precocious puberty in £
A) True precocious puberty
B) Precocious pseudopuberty
1. Isosexual
* Gonadal: Leydig cell tumor,

s Exogenous: Androgen

® Gonadotropin-secreting tumors
2. Heterosexual

® Gonadal: Sertoli-cell tumor

® CTxogenous:Estrogen

C) Incomplete Precocious puberty
Premature adrenarche

D) Combined Precocious puberty

« CAH

familial male precocious puberty
» Adrenal: Vinlizing adrenal tumor & CAH

e Adrenal: reminizing adrenal tumor

2 Familial male precocious puberty

Precocious puberty in @:

1. Isosexual

2. Heterosexual

* CAH

A) True precocious puberty
B) Precocious pseudopuberty .

# Gonadal: McCune-Albright §
Autonomous ovarian cyst, ovarian {umors

e Adrenal: Feminizing adrenal tumor
» Exogenous: Estrogen

» Gonadal: ovarian tumors
» Adrenal: Virilizing adrenal tumor& CAH
s Exogenous: Androgen
C) lncomplete Precocious puberty
Premature thelarche, Adrenarche, menarche
D) Combined Precocious puberty
» McCune-Albright §
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Newborn Follows light & face in midline
1 month Follows moving objects or light
4 months Reaches out for objects \
5 months Sitting with trunkal support T
6 months Palmar grasp (Use of the whole hand to grasp objects) |
7 months Transfers objects from one hand to another
10 months Pincer grasp (Use of the index & thumb to grasp objects)
12 months Waves bye-bye

Builds tower of 3 cubes
18 months | ¢ it bles
2 years Builds tovae-r of 6 cubes

Draws a line
2% years Builds tower of 8 cubes
3 years Bridge of 3 cubes

Draws a circle
4 years Makes steps by cubes

Draws a cross
S years Draws a triangle )
6 years Draws a man with all features "Draw-A-man test" J

Hearing, Speechk & Language

Newborn Cries
Startle to loud noises
1 month Follows moving objects or light
ohs out loud
4 months L'augh's u ¢
Vocalization
5 months Sitting with trunkal support
6 mionths Babbling

9 months

Savs Mama & Dada
Mama & Dada (Specific to parents at 10-12 months)

12 months

Says 2-3 words (other than Mama & Dada)

Says 10 words

18 monihs Shows 2 parts of the body (Nose, ear...)
2 years Says 3-word sentence (telegraphic)
3 years Can tell name, age & sex
4 years Counts up to 10
Recognizes § colors
S vears Clear speech B




Social, Emotional & Behavicoral Development

Newborn Follows face in midline )
2 month Social smile
3 months Listens to music
4-6 months Recognition of the mother
6 months Puts food in mouth
Prefers the mother
10 months Respond to sound of name
Waves bye-bye
12 months Mimics
_ Drinks from a cup with 2 hands
DV
18 months | P it spoon
2 years Undresses
3 years Has friends & interactive playv "7akes turn in play"
4 years Dressing |

Vision Deveiopment

| e

ST e A

Newborn Follows face in midline
2 month Optokinetic nystagmus.
7 months Cotored vision

Hearing Development

i N IR

Newborn

Startle to loud noise _

4 mnnth

' Smiles 10 vour voice (Or quietens)

7 months

Turns towards quiet sounds

10 months

Respond to sound of name & other familiar words (No, bye-bye...
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Primitive Hegonatal Refisxes

Definition )
s - Group of reflexes mediated at the subcortical level as the cerebral cortex is still
functionally deficient
- With maturation of the cerebral cortex, theses reflexes gradually disappear (= 4-6 ms)
- Moro reflex is the most important because it is reliable & easy to be elicited

Significance

- Normal neonatal reflexes indicate Normal neurclogical condition
- Asymmetrical response indicate Focal neurological deficit

- Persistence of theses primitive reflexes indicate Cortical damace

- Moro Reflex

Stimulus

= Sudden fall of supported head
s Sudden withdrawal of blanket
s Loud neise

Moro
reflex

Response
i Abduction & extension followed by adduction & flexion

= Timing
= a Appearance: After 27 wks of gestation
Disappearance: At the age of 4 months

Significance

a. Normal response Normal CNS

b.Absent Moro refiex (Serious) -
» Marked prematurity (< 27 wks gestation)
e Intracranial hemorrhage (ICH)
» Asphyxia
» CNS depression (Maternal anesthesia or MgSOyq)

c. Asvmmetrical response
s Fracture clavicle
s Erb's palsy

d.Persistent Moro > 4-5 months_
» Cerebral palsy
» Miental retardation

e. Exagoerated Moro
s CNS irritation e.g., Kericterus
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Placing reflex Stepping reflex . Tonic neck reflex

More reflex
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Introduction 3
Walking requires 3 factors:
CNS ::,
Musculoskeletal system =
Training - e
&
Etiology &
A) Neurological causes [Central & peripheral] 8-
- Cerebral palsy &
- Mental retardation
- Hydrocephalus i g‘jr
- Neuromuscular disorders =
* AHC: Weding-Hoffmann disease & Poliomyelitis -
= Nerve: Neuropathy (e.g., Guillain-Barré syndrome...) =B
3 Neuromuscular junction: Myasthenia gravis -«

= Muscle: Myopathy
B) Bone: Rickets, trauma, fractures

) Training: diagnosed by exclusicn

Delayved Sphingcieric Controi

o B
Etloiogv &

1. Neurological causes: Mental retardation... by
2. Maturation delay gj
3. Mismanagement '
4. Lack of training B
5. Emotional £
Delaved Speech e
Lticlogy

1. Neurological causes: Mental retardation...

2. Familial ”ir
3. Deafness: ke
Conductive: OM, Eustachian tube dysfunction (Clefi palate), Wax... -
B Sensorineural: Genetic, Alport, HIE, Kernicterus, Meningitis, Trauma, Jﬁ
drugs (aminoglycosides, frusemide...), Neurodegenerative diseases =
4. Emotional g
5. Lack of training . u

6. Autism




Assessment of Gestationzs! Agse

imporiance
| a. Proper assessment of fetal growth, fetal well being & fetal functional maturity
M b. Proper timing of antenatal diagnostic procedures (amniocentesis & CVS)
¢. Proper timing of elective obstetric procedures (elective CS)
d. [dentification of prefnature delivery (? neonatal management)

Methods
a. History: 1* day of the last menstrual period (LMP)

b. Examination: Fundal level
c. U/S
s 1% trimester: Crown-rump length
s 2™ trimfester: Biparietal diameter & femur length
d. Neonatal reflexes
e. New Ballard score
» Neuro-muscular maturation
» Physical maturation

f. Laboratory & Radiological investigations
? Ig
» EMG, EEG, X ray
s AF maturation, how?
o Fetal Hb%

Posture Skin
| Square window Lanugo
Arm recoil “Plantar creases J
Scarf sign Breast \
Polpliteal angle Eye/ear J
B Heel to ear Geninalia (& ) |




Assessment of gestational age—Mew Ballard score.

Neuromuscular Maturity

Score -1 & 1 ‘

e ;
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Pituitary Gland

(The master gland)

Anterior Pituitary .

Somatotropes —» GH (191 aa)
Lactotropes — Prolactin (199 aa)
Thyrotropes — TSH (Thyrotropin)
Coticotropes —» ACTH (Corticotropin)
GCionadotropes — FSH, LH

These hormones are under the centrol of:
» Hypothalamic neurohormones: via the hypothalamo-hypophyseal portal circulation
= Feedback control

rosterior Pituitary (Neural hormones)

"ADH (arginine vasopressin)
Oxytocin

These hormones are synthesized in supraoptic & paraventricular nuclei of the hypothalamus
and transmitted via the axoplasm to be stored in the posterior pituitary.

Growth Hormione

= Pulsatile secretion more with sleep
= Action 1s mediated by insulin like growth factor-1 (/GF-1) or "somatomedin C" formed by
the liver :

= Action:

Growth: 71 Size of various tissues (bones, cartilage, muscles& viscera).

Proteins: Anabolic. -
CHO: 17 Gluconeogenesis.

Lipids: 71 Lipolysis.

Electrolytes: 71 Ca, 11 Na, 17 PO,

x Control of GH secretion:

U da ) e

Incregse = Decrease

Somatostatin
(aiso || insulin, glucagon, gastrin, VIP)

GHRH (GH-releasing hormone)

i
'LS;«'nthe_tic GHRH Synthetic somatostatin analog rQctreotide)
Hypoglycemia {Insulin) Hyperglycamia

17 aa(e.g., arginine)

Clonidine, L-dopa, Glucagon

Stress, Sleep, Exercise, Fasting




Definition
[t is deficiency of GH with or without other pituitary hommones

Etiology
“1) Isolated GH deficiency:

Hypopituitarism

A) Genetic
o GHRH receptor gene mutation

'+ GH gene mutation (AR, AD or X-linked)
s Biologically inactive GH

o GH receptor gene mutation (Laron syndrome): Autosomal recessive
[17 GH, || IGF-1, No response o exogenous GH]
» [GF-1 gene mutation

B) Acquired
o Radiotherapy (leukemia)
s Idiopathic

I1) Multiple pituitary hormone deficiencv:

A) Genetic
e Mutations of transcription factors — Failure of transcription e.g. PROP1, LHX3,
LHX4 gene mutation

Congenital absence of the pituitary gland
Anencephaly, encephalocele& hiydrocephalus
Septo-optic dysplasia (optic n. dysplasia& maldevelopment of septum pellucidum)
Holoprosencephaly

B) Acquired
e Trauma: birth injury, child abuse, fracture base of skull, surgery

2

L]

[+

Tumors: Craniopharyngioma, adenoma, germinoma, optic glioma
Irradiation (GH deficiency precedes other hormones)

Infection: meningitis & encephalitis
Infiltration: histiocytosis X, hemochromatosts, sarcoidosis, TB, Toxoplasmosis
Immune hypophysitis )
Empty-sella syndrome: con:genital or following surgery or irradiation

GHRH

¥

Ew

IGF-1

¥

Tissue

Hypopituitarism
y | v
R S—
i Isoiated Multiple
'g' ¥ l ‘17
Genetic Acquired Genetic Acquired
Radiotherapy Idiopathic Tr. factors Syndromes TTIIIIE

o
CRRsna
[

Iﬁ
ity




Clinical picture

‘ A Congenital Hypopituitarism:

= 1. 4t Birth:

) o Normal weight & height

» Neonatal emergencies: apnea, cyanosis, hypoglycemia, seizures
Prolonged neonatal jaundice (Conjugated)

Microphallus in male is an important diagnostic clue

2. Infancy& childhood:
 Profound proportionate postnatal growth failure (>2 SD below the mean for age & sex)
e Facies: rounded head, short face, prominent forehead, depressed nasal bridge, small
nose, underdeveloped mandible, teeth (Delayed eruption & crowded)
Intelligence: usuaily normal
* Sexual maturation: may be delayed
» Hypoglycemia (10%)

()

[

B} Acquired Hypopituitarism:

= 1. Hormonal manifestations:

¢ The child is normal initially

* Gradual onset& progressive course of growth failure
» Hypofuncticn of thyreid, adrenals and gonads

e Diabetes insipidus

2. C/P of the cause:
» Pressure symptoms: 11 ICT, optic atrophy, visual field defects, seizures
¢ Trauma, infection...

Investizations
Thvroid hormones are necessary for GH synthesis & action; so must be assessed before GH
- studies.
A) Laboratory:
1. GH plasma level
GH level < 10 ng/ mL after 2 provocative tests is diagnostic ;
- s Physiologic stimulation: Sleep (60 min), Exercise (20 min) 77
_;% o Provocative agents: [nsulin, clonidine, arginine, glucagon, L-dopa

Measuring GH level every 20 min over (12-24 hr) is used to diagnose GH neurosecretory
dysfunceion.

. IGF-1: || mn all cases but 11 with GH administration (except in Laron syndrome)

. Other pituitary hormones: ACTH, TSH, ADH, Cortisol, T3, Ty (Not FSH & LH)
. Prolactin: Hyperprolactinemia strongly suggests hypothalamic lesion.

. TRH stimulation test: 17 TSH& prolactin suggests hypothalamic lesion.

. GHRH stimulation test: TTGH suggests hypothaiamic leston.

(VSRR

[ U1 R N

B} Imaging:
o Skuil X-ray: beaten silver appearance, separation of sutures, enlarzzment of seila.
destruction of clinoid processes& IC calcification (bone defects in histiocytosis)
» Long bones: delayed bone age.
CT& MRI1

9

. . . l
In hypothalamic lesions: || all anterior |
pituitary hormones except prolactin.




Treatment

s 1. Treatment of the cause: Surgery for tumors.
. Replacement of pituitary hormones: Thyroid, hydrocortisone & late sex hormones.
. Recombinant human GH (rHuGH) -
- Dose: 0.18-0.3 mg/kg/week, SC in 6-7 divided doses.
- Duration: continuous till closure of epiphyses (NB: leoprolide may be used to delay
puberty).

[P NN S

Criteria for stopping Rx:
o Growth rate <1 inch/year
» Boneage>l4yrin Q& >16yrind

- Side effects:
> Leukemia.
¢ Hypothyroidism
o ’seudotumor cerebri
» Gynecomastia
o Slipped capital femoral epiphyses, worsening of scoliosis.
s Development of anti-GH antibodies (Rx with IGF-1)

- Other indications of hGH:
» Tumer syndrome , e [UGR
e Noonan syndrome Skeletal dysplasia
s ESRD Juvenile rheumatoid arthritis.
« Prader-Willi § Familial short stature (some patients may benefit)
s Silver-Russel §

[

4. GHRH in hypothalamic causes.
. Recombinant IGF-1: in Laron § & with the development of anti-GH antibodies

n

DD Short stature.
Short Stature

Normal variants (80%) Pathological short stature (20%)

/\A
Proportionate Disproportionaie
Prenatal onset Postnatal onset
Chromosomal Chronic diseases
Congenital Endecrinal
LBW short stature i : Nutriticnal
Psychological
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Shm‘% Stature

Definition

Height more than 2 SD below the mean height forage & sex or < g percentile.
Pathologic short stature: Height >3 SD below the mean height for age& sex.

Nomenclatures .
Lower seament: Measured from the upper border of the symphysis pubis to the floor.

Upper segment: Total height - lower segment.

Arm span: Distance between the tips of middle fingers when the arms are fully extended.

Supine length: (birth to 2-3 yrs). The child 1s measured on his back by 2 individuals with
appropriate equipment with fixed headboard & mcvable footboard. The head should be in the
"Frankfurt plane” (ear hole to lower border of eye sccket).

Standing height: measured against an appropriate vertical measure with the heels together
and buttocks & shoulder plates touching the vertical and the head in "Frankiurt plane”.

U/L ratio:
o Atbirth: 1.7 (Umbilicus is in the middle)
o At3yrs: 1.5
* At 7 yrs: | (Symphysis is in the rmddl e)

Arm span — height:
o 1% 7 yrs: -3
o 8-12 yrs: Zero

Classification

A) Proportionate or Dispropertionate

1. Proportionate short stature: normal values are obtained
2. Disproportionate short stature: abnormal values are obtained

B) Type of short stature
1. Short limbs
2.Short trunk

 Rafio  ‘Shorflimbs - | Sh
UL High | Low
| Arm span/Height | Low | High |

C) Classification of short limbs
1. Rizomelic: proximal shortening of humerus & femur (e.g., achondroplasia)
2. Mesomelic: middle segment shortening of radius& uina, tibia& fbula.
3. Acromelic: terminal shortening of fingers.

MPH & TCR

Mean parental height = (Father's height + Mother's height) / 2

Mid Parental Height (MPH) for & = Mean parental height + 7
Mid Parental Height (MPH) for Q = Mean parental height - 7
Target Centile Range (TCR) for & = MPH = 12

Target Centile Range (TCR) for § = MPH £ 1i




Instruments for Weicht & Heiocht Measurement

Weight is measured using a calibrated balance

= Infants should be naked
* Children shouid wear only underwear

|- e
TP o
yardsitiax
attachoed
to watii or
Soarc

Infantometer .Stadiometer

Length is measured using an infantometer
Height is measured using stadiometer
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‘Eticlogy

A) Normal variants (80%)

Family history Positive (parents are short) Positive
Growth velocity Normal Period of transient decelerated growth
Bone age Nomnal Delayed
| Puberty Normal Delayed
Adult height Short aduli height B Normal aduit height W
Treatment GH may be useful f Reassurance J
B) Pathological (20%)
1. Endocrinal
» Hypothalamus: Laurance-Moon Bied| o Suprarenal: Cushing, CAH :
o Pituttary: Hypopituitarism e Gonads: Precocious puberty
» Thyroid: Congenitai hypothyroidism = Pancreas: DM
2. Chronic debilitating diseases
s CVS:CHD,RHD _ e Hepatic: Cirrhosis, Wilson's
s Resp.: TB, Cystic fibrosis, asthma * Collagen: JRA
s Renal: CRF, RTA, DI » Blood: Chronic hemolytic anemia
s GIT: Malabsorption, IBD » Infection: TB, suppurative lung S.
» [mmunodeficiency e Metabolic: aa, organic acidemias
3. Chromosomal
s Tumer a Down e Trisomy 18
4. Congenital syndromes
= Prader-Willi 2 Comelia De Lange {microcephaly,syncphrys. ..
o Silver-Russel e Progeria
5. Ivetabolic
e Aminoacidopathies » Storage diseases (Gaucher, NP...)
» Organic acidemias » Minerals: Cu, Fe... .
6. Psychological (deprivation) dwarfism
- Disturbed child-mother or family relation— || GH release (Unknown mechanism)
- Growth will be resumed if the child is provided with love & care (i.e., Catch-up)
- Bone age is delayed
7. Malnutrition: Malnu{ritior— || Svnthesis of GH mediaters (Growth factors)
8. Skeletal (=Causes of Disproportionate short stature)
» Rickets
s Achondroplasia {large head, short limbs& normal trunk) + Normal mentality
> Hypochondrdpiasia {(normal head - Features are ot prominent as achondroplasia)
» Osteogeanesis imperfecta (osteoporosis + multipte fractures + blue sclera + hearing . })
> Mucopeiysaccharidoses
= Chondroectodermal dysplasia {short limbs+ectodermal dysplasia+pelydactyl+~CHD)
9. Primordial short stature(LBW short stature)
s [UGR (Congenital infections, Congenital malformation, placental insufficiency)
= Silver-Russel syndrome (triangular face, incurved 5th finger, hemihypertrophy)
e Seckel syndrome (Bird-headed dwarfism)
10. Drugs: Steroids

3
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Approach to a case of short stature T
‘e, (&) History: i
s Symptoms of different system affection
e Nutritional history ;"i_
e Pennatal history: Birth length& weight, causes of [UGR &
¢ Psychological assessment
@

Parental heights & TCR

(B) Physical examination: ]
o Measure height/length, US& LS, amm span — Proportionate or disproportionate E}”
» Manifestations of chromosomal abnormalities (e.g., Tumer...), congenital syndromes <
(e.g., Prader-Will1), hypopituitarisim (microphallus)

» Complete system examination. ) %_
(C) Investigations: =

» CBC, ESR, UA, =izctrolyres, KFTs, LFTs . ij_

s Karyotyping is routine in all & with short stature b

* Boneage (Lt wnst X-ray): normal in familial cases& skeletal dysplasia =T

» Imaging: CT, MRI »ij

» [nvestigations of endocrinal causes (start with thyroid): See before

| 5
_— 'J,
A
Normal variants (80%) Pathological short stature (20%)
-
Proportionate Disproportionate

Prenatal onset Postnatal onset
Chromosomal Chrenice diseases
Congenital syndromes Endocrinal
LBW short stature Nutritional

Psychological




. | : Tall Stature

Definition
i Height more than 2 SD above the mean height for age & sex or > 97" percentile.

Ltiology
= 1. Familial (genetic or constitutional)
s +Ve family history.
» Normal bone age
s Normal puberty
* Tall adult height.
. Exogenous obesity h -Advanced bone age
. Precocious puberty I > -Tall child height
. Hyperthyroidism » -Normal adult hé:ght
. Marfan: 77 arm span, |} US/LS
. Homocystinuria:
. Klinefeiter (XXY)& XYY syndrome
. McCune-Albright syndrome
. Cerebral gigantism (Sotos syndrome):
o Growth rate: -At birth — Macrosomic -1-3 yrs: accelerated rate of growth
- >3 yrs —> Normal growth rate - Normal adult height
= o Physical: Large head, dolicocephaly, hypertelorism, prominent jaw, large hands & fzet
o Mental: MR
= o Sexual: Normal
™ o 71 Risk of malignancy (Wilms, liver)
’ o Normal endocrinal studies.

i)

oy
J
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il 10.GH excess EOpen epiphyses —Gigantism

Closed epiphyses — Acromegaly
g (Skull, coarse facies hands, feet, jaw, tongue, kyphosis, IGT)
3 Etiology:
E Hyperplasia
= & Adenoma (GH-secreting)

lnvestisations:
* 77 GH (No || with 1yper01ycem1a) -
T o 17 IGF-1
» 11 Prolactin (in case of pituitary adenoma secretipg both GH& prolactin)
_» || Pituitary hormones {compression by adenoma)
o Skull X-ray, CT & MRI brain

Treaimesni:
* Surgical removal of acenoma Dopamine = Prolactin-inhibiting factor }
o Irradiation (hypopituitarism) —
» Somatostatin analogues (Octreotidz)
» Bromocriptine (dopamine agonist) in cases with 71 prolactin
s GH receptors antagonist (Pegvisomant)

Feral overgrowth syndromes Treatment of familial tall stature
1. IDM J—> Testosterone enanthate
2. Beckwith-Wiedemann $ 9__»_ Ethmyl estradiol
3. Cerebral gigantism (S0105) | p7.0z- Predicted adult height >3 SD. |
4. [GF-Il excess I Severe psychological impaimxentJ




Puberty

. Definition :
" itis the peniod of life during which the endocrine & gametogenic functions of the gonads <
have developed to the point where reproduction is possible [physical & sexual maturation]

s
Adolescence '3
It is the period of lite during which child becomes an adult [Physical, sexual, psychological L}
& social maturation].So, puberty is 1% part of adolescence. »?
&
Phvsiology of Puberty Sex hormones = Testosterone & Estrogen

o Prepubertal stage:
s Hypothalamo-hypophyseal-gonadal axis is dormant (upper neuronal inhibition)
= 17 Sensitivity of H-H-G axis to sex hormones
» LH & sex hornmones: undetectabie '

o 1-3 yrs before puberty:
e GnRH & LH pulsarils secretion start to occur first.during st=ép
» Gradual 17 in amplitude & frequency of GnRH & LH pulses
s Adrenarche: 17 adrenal androgens (respeunsibie for pubic hair, acne, voice...)
o Duringz puberty:
s GoRH & LH pulsatile secretion occur at $0-: 20 min intervals
» No more diurnal variaticn
o In @, +Ve feedback effect of estrogen causing LH surge in midcycle (ovulation)

Ace of Onset of Puberty (Variable)
Q =8-13 yrs 3 =9-14 yrs

Factors affectins the age of Onset of Puberty - i
1. Osseous maturation (bone age):

- The onset of puberty is more closely related to osseous maturation than to chronological age
Estrogen is responsible for bane maturation & epiphyseal closure in both @& g ;—?
. Genetic factors
. Nutrition: Good nutrition —s earlier puberty

. Body build: Moderate obesity — earlier puberty, Morbid obesity —» delayed puberty
. Physical activity(energy balance): Qathletes (baliet dancers & swimmers) —»delayed puberty

[ 1 N R I ]

Physical changes of Puberty
Xl Females:

» Firstsign of puberty is breast enlargement
» Followed by —> Pubic hair—>Axillary hair —-Menarche

» Average age of menarche in Egyptian = is 12.5 yrs
» Less covious changes: 17 Ovaries. uterus, labia & thickening of vaginal mucosa

& Males:

s First sign of puberty is testicular enlargement (Prader orchidometer)

» Followed by —Thinning & pigmentation of the scrotum — 1T Penis —s Pubic hair
—> Axillary hair

» Less obvious changes: TTepididymis, seminal vesicles, prostate & gynecomastia (65%)

® Prader orchidometer (12-ellipsoids): 1. 2. 3,4, 5,6, 8, 10, 12, 15, 20. 25 ml
= Testicular volume: Preadolescence = [-3 ml -
= Testicular length (exclude epididymis): Preadolescence = 1.5-3 cm




Stages of Puberty (=Tanner staging)

. Females:

1 Pre-adolescent Pre-adolescent
" ;5 Sparse, lightly pigmented, straight, Breast & papilla elevated as small mound
medial border of labia T1 areolar diameter
5 reast & areola enlarge
3 Darker, start to curl 8 ° = d,
no contour separation

Coarse, Curly, abundant,
but amount less than adult

Areola and papilla form 2ry mound

N

Adult feminine triangle,

[ spread to medial surface of thighs

Mature, nipple projects,
areola part of general breast contour

3. Axillary hair (3 stages)

» No

Nales:

* Appearance
= Adult type

Pre-adolescent

Pre-adolescent i

Pre-adolescent

Sparse, lightly pigmented,
at the base of the penis

Slight enlargement

Enlarged scrotum- Pink

K
|
3

B Darker, start to curl

Longer Larger B
4 Coarse & Curly Larger (glans & breadth ) Larger- Dark scrotum
. Adult distribution, spread . :
° to medial surface of thighs Adult size Adulesize
™ 4. Axillary hair (as in females) -
. Secondarv Sex Characters
- Male . Femdle
Voice Desp High pitched
Hair Beard, frontal baldness. chest. Less body hair, 71 scalp hair,
distribution pubic han ftriangle with apex up) ) pubic hair (triangle with base up)
Body shape Masculine Fat distribution (breast & buttocks)
skeleton Wide shoulders, Nartow hips Narrow shoulders, wide hips

Libido J

11 Libido

71 Libido




Growth
- Definition=- Increase in the size & number of cells

- [t can be assessed by measurements as Weight, Height (Lengili) & Skuil circumference

- 1t 1s dependent on different factors at different ages

» Fetal: Fastest period of growth (See factors affecting IU growth)

o Infancy: Nutrition (Substrate availability)
e Childhood: Growth hormone (& Thyroxine)
» Puberty: Sex hormones (& Growth hormoune)

Pubertal oarowth spurt
[t'is divided into 3 phases:
s Take-off = Minimum growth velocity
» Peak height velocity = Maximum growth velocity
s Decelerated phase
< Females:

s Onse! of peak height velocity = pubertal stage 2-3 [i.e., pre-menarcheal eveni]

s Height gain =25 om

Males:

s Onset of peak height velocity = pubertal stage 3-4 [2 vyrs a‘cter females]

» Height gain =28 cm [Mean height difference between & & @ =13

m, why??]
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Cushing Svndrome

Definition :
Increased level of cortisol with hypertension and characteristic pattern of obesity

Etiology o
A) Exogenous Cushing Syndrome (Cushinoid Syndrome)*:
Prolonged therapy with:

= ACTH

= Steroid

B) Endogenous Cushing Syndrome:
X ACTH dependent:
a. Cushing disease: ACTH secr2ting pituitary adenoma (microadenoma)
—> Bilateral adrenal hyperplasia (most common in children > 7 yrs)
b. Ectopic ACTH: Pancreatic islet cell carcinema, neuroblastoma, Wilms tumor

%l ACTH-independent {(adrenal}:

. Functioning adrenocortical tumeor: in infancy (Malignant™ or benign)

b. Primary pigmented nodular adrenocortical disease: multiple, small pigmented
nodules
McCune-Albright syndrome (autonomous hyperfunction)

. DMultiple Endocrine Neoplasia (MEN) type I

]

oo

Clinical picture

(= Characteristic obesity: Moon face, flushed plethoric face, doubled chin, trunkal, buffalo
hump, thin limbs, striae rubra (abdomen& thigh).
* Delayed healing of wounds
* Osteoporosis —pathologic fractures and kyphosis
= Muscle weakness & myopathy
* Hyperglycemia
* Short stature
\.= Increased susceptibility to infection i

[, Hypertension —» Heart failure
" L= Hypokalemia — Polyuria, polydipsia, muscle weakness, paralysis, constipation & tetany

r' Androgenexcess — Hirsutism, acne, deep voice, accelerated growth & clitoromegaly
L= Adolescent female — Amenorrhea & hirsutism

investioations

A) Diagnosis of Cushing Syndrome:
Laboratory:
= 70 Na, || K. L1 H™ (metabolic alkalosis)
= 77 Glucose, OGTT
= CBC — 1T RBC, 17 PNLs, || Lymphocytes, || eosincphils

Hormonat:
= Cortisol level: loss of circadian rhythm then persistent elevation
@ = 11 Salivary cortisol level (screaning) .
= 11 Urinary cortisol & 17(OH) corticosteroids
Single dose dexamethasone suppression test (25 ng/Kg) ~— No || in Cortisol level

Tt
RN



B) Diagnosis of the etiology of Cushing syndrome:

Hormonal:
s Plasma ACTH
a. ACTH dependent ~ —> 11 ACTH
b. Non-ACTH dependent — || ACTH

= CRH stimulation test:
a. ACTH dependent —=> 11 ACTH & coertisol
b. Non-ACTH dependent —> No response (Pituitary is suppressed)

= Dexamethasone suppression test [D; 30 ug/Kg/day qid, D, 120 ng/Kg/day qid]
a. ACTH dependent —» 1] Cortisol
b. Non-ACTH dependent — No response

Imaging: .
= X-ray: Osteoporosis, advanced bone age, || thymic shadow
3 Brain CT, MRI: Pituitary microadensma
1 Abdominal US, CT, MRI: adrenal adenoma

Treatment

1. Adrenal tumors: surgical removal
a. Benign ~ —» Subtotal adreralectomy 1+ Replacement therapy
b. Malignant — Total adrenalectomy J (Cortisol & ACTH)

2. Pituitary adenoma (Cushing disease):
a. Pituttary irradiation (?? Hypopituitarism)
b. Surgical removal (Transphenoidal approach)
c. Total adrenalectomy: may be followed by the development of locally invasive
pituitary tumor —> 1T ACTH —> Hyperpigmentation (= Nelson syndrose)
d. Cyproheptadine (Centrally acting serotonin antagonist —» # ACTH release)

Obesity & Overweight

Definition
» Obesity: BMI > 95"% forage& sex.  (In adults BMI>30 Kg/m?)
o Overweight: BMI = 85-95"% for age& sex
= Body mass index (BMI) = Weight (Kg)/ Height2 (meters)

BMI! also 17 in body builders due to 7T muscle bulk

More than 22 millions children < 5 years are overweight

)

Classification
A) Exogenous obesity: [Most common]
Eriology: Nultifactorial

a. Gene-esvironment interaction
b. Genetic control of energy expenditure {specific set point for body weight)
L} Energy expenditure — 17 Risk of obesity
¢. Environmental
Type of food: TTcaiories, 11 CHO, 11 Fat, highly processed
Physical activity: TV watching, games, computers
d. Heredity (parental obesity specially maternal, familial)
e. Leptin deficiency or resistance: (17 food intake& || energy expenditure)
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Clinical picture:

“s. = Tall stature (Adult height is normal or low)
= Advanced hone age & early puberty
= Acanthosis nigricans (hyperpigmented hyperkeratotic skin lesion usually in the post.
neck or axilla). It is a clinical marker of insulin resistance & 17 nisk of type 2 DM

Prevention:
1. Change dietary habits & 71 physical activity
2. Breast feeding — || nsk of obesity

Treatment:
1. Dietetic: || CHO, || fat, || calories,T1 fibers
.Life style: || TV watching, 11 physical activity
. Drugs "Not very promising”
» || Food intake — Sympathomimetres, MAO 1nhibitors
T cnerzy expenditure —s Ephedrine, caffeine

b) |09

!
“

3

—) ¥

» | Fatuosorprion —  Orlistat
4. Recombiiant lentin: || weight, T1 energy expenditure
gical zastreplasty

O
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B) Endecrinal:
* Hypothalamic lesions: Encephalitis, tumors (craniopharyngioma, optic glioma)
* Frolich svadrome: Dwarfism, polyphagia, obesity, DI, hypersomnia
* Cushing syndrome
* Hypothyroidism
* Pseudohypoparathyoidism
* Stein-Leventhal $: Obesity, hirsutism, amenorrhea, infertility, polycystic ovaries,
inverted FSH /.LH ratio (Normally FSH > LH)

C) Congenital syndromes:
* Laurance-Moon-Biedie $: Obesity, short stature, mental retardation, polydactyly,
syndactyly, retinitis pigmentosa, hypogonadism
* Beckwith-Wiedemann $: Fetal overgrowth, macrosomia, macroglossia, polycythemia,
visceromegaly (HSM& nephromegaly), omphalocele, hemihypertrophy, hypoglycemia,
characteristic ear lobe crease, 171 risk of neoplasms (Wilms tumor) -
s Prader-Wiili §: Hypotonia, hypogonadism, mental retardation, short stature, small
hands& feet, early FTT followed by rapid weight gain (1-6 yrs), polyphagia & obesity
Genetics of Prader-Willi:
o Deletion of paternally acquired segment of chromosome 15
o Maternal disomy (Both chromosomes 15 are from the mother)
(NB: Paternal disomy of chromosome 15 — Angelman syndrome)

C) Chromosomal:
= Tumer (XO) = Klinefelter syndrome {(XXY)
= Down (Trisomy 21) = XXXXY syndrome

Complications »f obesity

1.CVS — HTN, ischemic heart disease, hyperlipidemia& athierosclerosis
. Respiratory — Sleep apnea, Pickwickian §, restrictive hypoventilation
.CNS — Pseudotumor cerebri, social& behavioral problems

.GIT — Fatty liver, cholesterol gall stones, GERD
5. Endocrine —s Insulin resistance, type 2 DM, early puberty, Stein- Levpnthal
6.Joints — Slipped femoral epiphyses

Y W
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7. Social & behavioral problems :
Approach to a case of obesity:

Dietetic history, Stature, BP, Mentality, Syndromic
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Hynogonadism
e Definition
- Delayed sexual development with no evidence of puberty by the age 13 in @& 14in &8
- Causes include: Constitutional, hypogonadotropic& hypergonadotrepic hypogonadism o
(A) Prxmary hypooomdism (A) Primary hy pooonadxsm
(= Hypergonadotropic-hypogonadism) (= Hypergonadotropic-hypogonadism)
Testicular defect Ovarian defect
1 Gonadotropins 71 Gonadotropins |
(B) Secondary hypogonadism (B) Secondary hypogonadism
(= Hypogonadotropic-hypogonadism) (= Hypogenadotropic-hypogonadism)
Hypothalamic/pituitary defect Hypothalamic/pituitary defect
. |1 Gonadotropins (FSH.& LH) i || Gonadotropins (FSH & LK)

Miale Hypergonadotropic-Hypoosonadism
Etiology ‘
Congenital anorchia: Testicular damage after sexual differentiation
Defects of androgen prod:ction: see before (46 XY-DSD)
Rudimentary testes: (AR or XLR) "Very small testes” o
Germ cell aplasia (Del Castillo § or Sertoli cell only$): gj
- Leydig cells: normal —> normal testosterone —» normal sexual differentiation :
- Seminiferous tubules (absent Sertoli cells) —s Small testes, azoospermia, infertility
- No inhibin (normally secreted by Sertoli cell) — 71 FSH with normal LH
Klinefelter (47, XXY male): (1/1000)
6. 45, X male: Yp segment is translocated to another chromosome

da W 19 e
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| 7. XX male: Paternal X-Y Crossing over involving SRY gene
8. XXX male: Paternal X-Y Crossing over AND matemal X-X non-disjunction
9. Noonan Syndrome: (]/1000) 8-
10. Testicular damage &
. Bilateral torsion (Vascular) -
. Surgical trauma during correction of crvptorchidism
. Radiotherapy & chemotherapy
. Acute orchitis: Mumps in pubertal
Noonan Syndrome: Klinefelter Syndrome:
o Ctiology: AD (variable expression) Genetic types:
o Features of Turner § + Normal karyotyping + - Non-disjunction {most common)
affecting P& & . Mosaicism (better prognosis) _
= hoit stature, neck webbing, cubitus valgus ) Vanants:ﬂXXXY, KXXXY (17 Seventy)
& SHD: PS C/P: as in & 1ry hvpogonadism + some MR
o Facies: Hypertelorism, epicanthus, ptosis, + lean?mg.dlsabﬂity + behavioral disorders
micrognathia, antimongloid slant, ear anomalies | || 7vestigations:
o Hypogonadism: Delayed puberty (2 yrs later) Complications:
3 Small testes, cryptorchidism Breast cancer, mediastinal germ cell tumors
Q: Premature ovarian failure Rx:
o Mental retardation: 25% Poly-Y male (47, XYY male):
' c Rx: hGH No Hypogonadism

Aggressive antisocial behavior& violence




Clinical picture
1. Onset: Usually present as delayed puberty

— 15 ‘ Mav be suspected at birth (Micropenis & small testes)
. Measurements: Tall stature; span > height, LS > US (Eunuchism)
. Testes: Absent or small (Prader Orchidometer)
. Secondary sex characters fail to develop:

o Hair (facial, axillary, pubic): scanty

o Acne: absent

o Voice: high pitched

o Fat distribution: feminine (buttocks, breast)

o Penis& scrotum: infantile

PR VSN

N

n

. Gynecomastia
. Infertility (Azoospermia)
. Picture of the cause

(@2

~1

investications
1. Tesiosterone level: ||
. Gonadotropins "FSH & LH": 11 (speclally > 11 yrs)
. hCG stimulation test: No response [Normaliy hCG — 11 Testosterone at any age]
. AMH & Inhibin level
. Karyotyping (XXY...) Side Effects of sex storoids |

. Azoc.>5perm1'a . o o * Lipid abnormalities
7. Testicular biopsy (In Klinefelter §: Hyalinized seminiferous tubules) | . Thrombosmbolism

[« WU ) BN PO VS I (]

= Acne

Treatment
- . = HTN

= Long-acting testosterone enanthate, starting at 11-12 yrs (Why?)
Dose: 50 mg IM/3-4 wks, 17 by S0 mg every 6-9 months till 200 mg/ 3-4 wks
* Iatracytoplasmic sperm injection (ICSI): 77 fertility

Male Hypogonadotropic-Hypogonadism

tiology
1. Hypopituitarism: Transcription factors & TTIIIIE
2. Isolated deficiency of gonadotropins: -

- Sporadic

- Familial
3. Genetic defects: -
= - Kallmann § (XLR, AR, AD) " hypogenadism, anosmia, mid-facial & renal defects”
- - DAX-1 gene mutation causing adrenal hypoplasia & impaired GnRH secretion
4. Congenital syndromes

- Laurance-Moon Biedl

- Prader-Willi

Clinical picture
» As C/P of orimary hypogonadism
= Picture of the cause (Microphallus in hypepituitarism, anosmia in Kallmann 3)

i{nvestisations

. Testosterone level: ||

. Gonadotropins "FSH& LH": || with absence of nocturnal pulsatile LH secretion

. hCG stimulation test: 1T Testosterone

. GnRH stimulation test: Blunt GTH response-(DD: Constitutional delayed puberty)
. Other pituitary hormones (GH, ACTH) & imaging

. DNA probes for different mutations (Kallmann $)

[« AN ¥ L N S PO I N IS




Differential Diagnosis

4 «.';;

. "o Constitutional del:xye._d puberty: "Not uncommon = 3 %" 2
Diagnosis: If no puberty (Testicular volume <4 mL) by the age of 14-15 yrs & testosterone i
level < 50 ng/dL. It should be differentiated from hypogonadotropic-hypogonadism;
o Family history: +Ve ":N

o Single 8 A.IM. Testosterone level: is a good predictor of impending puberty
o Nocturnal pulsatile LH secretion: may be detected

o GnRH stimulation test: 77 LH
> Treatment: Testosterone enanthate, 100 mg IM /4 wks, for 4-6 months

Value:
- Increase 2ry sex characters (relieves anxiety)
- May initiate puberty (17 Growth & 77 Bone age)
- DD: from Hypogonadotropic-hypogonadism (Diagnostic therapeutic test)

e

Treatment
- Cuonstitutional delayed puberty should be ruled out
- Established cases (pubertal changes regress after discontinuation of tesiosterone):

l

a. Testosteronc enanthate, starting at 11-12 yrs

Dose: 50 mg IM/3-4 wks, 11 by 50 mg every 6-9 months till 200 mg/3-4 wks —> =
Development of 2ry sex characters but with small sized testes ﬁ
b. hCG (Pregnyly: IM 500-1000 IU, 3 times weekly —ssumulates testicular growth &

spermatogenesis. [f testicular 71 is not sutficient after 6-12 months, add: E_

. . £

¢. Human menopausal gonadotropin (HMG)" Humegon": IM 37.5-150 [U, 3 times/ wk g

d. Episodic administration of GnRH: programmable infusion pump (Very expensive) -
i,n

Prognosis
Spermatogenesis can be achieved after proper Rx (up to 2 yrs)

Female Hyperconadotropic-Hypogonadism

Eticlogy
i. Turner syndrome (45, XO): (1/2000) .
2.-Noonan $: Differences?? %r -
3. XX Gonadal dysgenesis (Pure gonadal dysgenesis): Gonads as Turner, No somatic g
features
4.Mixed gonadal dysgenesis: see before fj?rv
3. XXX female: Non disjunction, No hypogonadism, learmning& behavioral disorders &
6. XXXX & XXXXX female: Hypogonadism + MR =
7. Resistant ovary syndronie: FSH receptor defect L
3. Ovarian damage
. Radiotherapy& e : &
chemotherapy L&x Only ¥ “& jd
. Calactosemia Genetics Non-disjunction AD '
. Denys-Drash syndrome | Cardiac | CoA/bicuspid aotic valve | PS
. Ataxlia telangiectasia Mentality L MR in 18% | MR more common
. Immune ovarian failure SDee,::Tngment Hypogonadism L Delayed (2y15)
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Non-disjunction (most common): The X chromosome is usually of maternal origin
BJ Mosaicism (better prognosis): 45, X / 46, XX

Clinical picture

(A) At birth: Edema of dorsum of hands & fest
(B) Childhood:

- Short stature (mean = 143 cm) - Normal mentality (MR in 18%)
Webbing of the neck - Cardiac: Coarctation, bicuspid aortic valve
Widely spaced riipples - Renal: Hoarseshoe, ectopic kidney...
Cubitus valgus (17 carrying angle) Thyroidits (30%)

Low posterior hair line - . IGT, Type Il DM

(C) Puberty:
- Secondary sex characters fail to develon

Investigations

. Estrogen level: ||

. Gonadotropins "FSH& LH": 11 {specially > 11 yrs)
Karyotyping (45, X} '

. U/S, Echocardicgraphy, Thyroid profile

1D et
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Ireatment
* hGH
s Estrogens: To induce the development of 2ry sex characters. Start at 11-12 vrs (Why?)
*= Estrogen + Progesterone cyclic therapy:
- Estrogen D1- D23
- Progestrone D10- D23
- No Rx D23-D30 —>Withdrawal bleeding
= Ovum donation + IVF: ?? Fertility

Female Hypooonadoiropic-Hvpogonadism

Eticlogy
1. Hypopituitarism: Transcription factors& TTIIIE

2. Isolated deficiency of gonadotropins:

- Sporadic

- Famiilial .

. Genetic defects:

- Kallmann $ (XLR, AR, AD) " hypogenadism, anosmia, mid-facial& renal defecis”
. Congenital syndromes

- Laurance-Moon Bied]

- Prader-Wilh

5. Anorexia nervosa

(9%

Ja

Clinical picture
¢ As C/P of primary hypogonadism
s Picture of the cause (anosmia in Kallmann syndrome)

Investigations (as in 2ry.& hypogonadism)

Treatment Constitutional delayed puberty should be ruled out



Gynecomastia

~ Definition

- Enlargement of the male breast due to hypertrophy of the glandular tissue

Etiology

1. Physiological
a. Neonatal: Transplacental passage of maternal estrogens

b. Pubertal (65% of all 3 71 aromatase activity. Bilateral or unilateral & tender

2. Pathological
a. Endocrinal: Male hypoganadism (Klinefelter syndrome)
b. Liver cell failure (|| estrogen metabolism)
¢. Neoplastic: Feminizing tumors (testicular & adrenal)
Prolactinoma

Bronchogenic carcinoma (Paramalignant syndrome’
d. Drugs: Estrogens, spironolactone, digitalis, cimetidine, ketoconazole

e. Idiopathic

Cryptorchidism

DD of empty scrotum:
1. Absent testes

Definition
. . 2 te i ¥ N
Failure of descent of one or two testes 2. Retractile testes
) 3. Unaescended testes
Incidence _
Term = 3.4%% Preterm = 30% Spontaneous descent occurs in the majority

[f No descent by the age of 4 months, the testis will remain undescended

Factors affecting testicular descent
1. Hormonal
Testostercne, DHT & AMH
2. Mechanical
Gubernaculum, epididymis & abdominal pressure

Retractile testis:

Brisk cremastric reflex
Testes can be brought down
to the scrotum

Classification
1. Abdominal - ' 3. Gliding .
2. Inguinal ) 4. Eciopic (Superficial inguinal, perineal)
Investigation -

1. Testosterone before & after hCG stimulation: 1o detect functioning testicular tissue &

exclude anorchia ’ -
2. U/S, CT, MRI abdomen
3. Laparoscopy

Complications

1. Infertility {Testicuiar pathological changes start to occur by 6-12 months;

. Malignancy (1/40-80)
. Psychelogical

L) 2

Treatment (Before 9-15 months, ideally at 6 months)
1. Hormonal
a. hCG (Pregnyl): IM 3000 IU/ wk for 4 weeks; or
b.GnRH .
2. Surgical (Orchidopexy)

¥
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Gerictios

Answar the following questions:

|-

A

2
b=

Enumerale- S characters of

Enumecerate S clinieal t'ezrurcs Jhat are suirgestive of

Mon tnvesive investiztions [or prenatal diagnosis of Down syadrome,

Problem solving (3 warks)

Five year old child with

“

-linked domtnant mode of
‘urn«:r svadeome (S marks)

Time ailowed 1.5 hrs

Tatal pdaris

riane

pectus exacavaium ,dislocated lenses of th

{5 mar

rurmur fds uncie deveioned aortic dil tation and insu fficiency at age 41.

What is the most likely diagnosis ?
What is the mode of inheritance ?
What is the diagnostic coafimmatory test ?

Muitipie choice guestions :

N

v

e. (S marks )

. 1.
al i

.4 baby bom with pulmonary hypoplasia secondary to oligohydramincs caused

agenests would be classified as having
a-An association
b- A dysplasia
c-A sequence
d-A syndrome

2-The pattern of inheritance shown by malignant hyperthermia is

a-autosomazi dominant
b-autosomal recessive
- X-linked dominant

d-X-tinked recessive

£

n

Q.
[N RN
o

by

delernion &

~

o wnich

nromo

e

-

¢ eves and & hean

oy renal
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t
e

A

{

Time Sllowed 1 S hre
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Pediatric Capartment Total Marks 25

2

¥

i
2
£
L
s

MUSEL Padiatrics
Second part

Genctics

Answer the foillowing cuestions:

[- Enumerater 5 characters of X-linked dominant mode of inheritance. (5 marks ) o
2- Enumeratz S clinical teatures that ave susgestive of Turner syndrome. (S marks ) §§
s ) *

>

b- Noa tavasive tnvestigations for prenaial diggnosis of Down syndrome, (5 mark

Peotlem solving {3 marks)

. . : : , . =
Five vear old child with pectus exacavatwn dislecated lenses of the eyes and a heart %i
mignls ks uncie developed acruie diltation and insufficiency at age 41, T

Vhat 15 the most likely diagnesis ?
What is the mode of tnhentance ?
What is the diagnostic confirmatery fest 7

Muiltiple chotce questions :
LA baby bom with pulmonary hiypoplasia secondary to oligohydramines caused by renal

agenesis would be classified as having
a- An association
b- A dysplasia
c-A sequence
d-A syndrome

B

{
{

2-The patiern of inheritarce shown by malignant hypectherinia is

a-auvtosomaldominant

GEp  gmp

b-autosomal recessive
¢- X-linked dominant
d-X-unked recessive

3-The TiGeorgz/Sherintzan syndrome is jaused by deiesicn in which chromnsome




1Pediatric Department

= Total Marks

\—_.13"\/1.50 Pediatrizs

Genelics

Time Allowed L.5 hrs

- Enumerate 5 characters of X-linked dominant mode of inhertance. (5 marks )
coumerate: S clinical features that are suszgestive of Turner svndrome. (5 marks )

2-The SiGeorga/Shoring:

Nom invasive investizations for prenatal diagnosis of Down syndrome. (5 murks )

Probiem solving (3 marks)

Five year old child with pecius exacavatun dislocated lenses of the eyes an

murmur his uncle doveiopad aortic diltation and insufficiency at age 41,
What (s the most likely diagnosis ?

What is the mode of inheritance ?

What is the diagnostic coaﬂrmatory: test 7

Multiple choice questicns ;

d a heart

1.A baby bom with pulmonary hypopiasia secondary to oligohydramines caused by renal

agenesis would be classified as having
a-An association.
b- A dysplasia
c-A sequence
d-A syndrorie

2-The pattern of inkeritance shown by malignant hypesthermia is
a-autosomal dorinant

b-actosomal recessive

C- K-linked dominant

d-X-iinked rocessive

[l

v opdrome is caused oy deieticn inwhich chromnsoma

a4
h. 7
c. 13
d. 22
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M Sc. Pediatrics
Second npart

Genetics
Answer the following questions:

t- Enumerate+ 5 characters of X-linked dominant mode of inheritance. (5 marks )

2- Enumerate: S clinical features that are suzestve of Turner svndeome. (S marks)

3- Non invasive invesugaticas tor prenatal diagnosis of Down syndrome. (S marks )

Problem solving (5 marks)

o

murmur his uncle develonad aortic ditraton and insufficiency at age 41.
What (s the most likely diagnosis ?
What is the mode ¢f inheritance ?

What is the diagnostic confirmatory test ?

Multip[e chotce questions :
.4 baby bom with pulmonary hypoplasia secondary to oligohydraminas caused b
ageassis would be classified as having
a-An association
b- A dysplasia
c-A sequence -
d-A syndrome

2-The pattern of inheritance shown by malignan: hypertharmia is
a-autosomz2l dominant
b-autosomal recessive
w

o™
-

K-linked dominant
d-X-linked recessive

I-The DiGeorgae/Shprintien svadrome is caused by daletion in which chromoscme
2. 4
b, 7
c. 15
d. 22

-2 vear old child with pectus exacavatun ,dislocated lenses of the eyes and & heart

.-;:{.'."‘
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{Classification
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R

Immunity
i

Active Passive
{ i

' E y 4

Natural Artificial Natural | Artificial

L ., l 1

Infections Yaccination Placenta IViG

3

HEIR)

fnmm

i Breast milk Anti-toxin

AjActive Immunity
a. Natural
& Infections: Clinical or subclinical
> Solid long-term immunity: Measles, Mumps, Rubella, Varicella
> Transient short-term immunity: Influenza (Antigenic shift & drift)
> Polioviruses: Lifelong immunity for each type, however, there is No cross
Immunity between the 3 types of polioviruses

b. Artificial : =
I Vaccination: Administration of vaccines or toxoids for prevention of diseases =
> Vaccines: Part of the pathogen used to produce specific immunity -
> Toxoids: Toxin with lost toxicity & retained antigenicity E?
B)Passive Immunity
a. Natural : &
Placenta: Transplacental passage of antibodies (IgG). Protective for 3-6 months o
&l Breast milk: IgA o
b. Artificial No transplacental immunity o
Antitoxin: Diphtheria & tetanus (TIG & TAT) to pertussis (1gM)
Immune globulin for measles <
Immune globulin for rubella e
= VZIG
Hepatitis A Immunoglobuiin (IG) 8-
VIG -

Tvpes of Vaccines
1. Killed (Inactivated): Saik {IPV), Hepatitis A
2. Living attenuated: Sabin (OPV), MMR, BCG, Varicella, Infuenza
3. Toxoids: Diphtheria, Tetanus
4. Bacterial fraction: Capsular polysaccharide (Hemophilus influenza, meningococcal,
pneumococcal vaccines), acellular pertussis )
5. Recombinant vaccines: Hepatitis B &




Compulsory Veeines in Eoypt

I*3 months | = BCG Live attenuated 0.05ml ID
2 months = OPV Live attenuated = 2 drops PO
s DPT D&T=toxoid, P=inactivated | & 0.5 m] IM -
= Hepatitis B Recombinant *0.5ml IM
4 months = OPV Live attenuated # 2 drops PO
= DPT D&T=toxoid, P=inaciivated | = 0.5 ml IM
= Hepatitis B Recombinant 2 0.5ml IM
6 months = OPV Live attenuated 3 2 drops PO
= DPT D&T=tcxoid, P=inacrivatad | % 0.5 ml IM
= Hepatitis B Recombinant 2 0.5ml IM
9 months * OPV Live attenuaied = 2 drops PO |
12 months * MMR | “Live anenuated 12 0.53miSC
18 months = OFV Live afttenuated 3 2 drops PO
= DPT D&T=toxoid, P=inactivated | # 0.5 ml IM
= MR Live attenuated = 0.5ml SC
4-6 years = GPY Live attenuated = 2 drops PO
=DT Toxoid 2 0.3 miIM
= MMR Live attenuated = 0.5 ml SC

Non-Compulsory Vecines
1. Hemophilus influenza vaccine
2. Pneumococcal vaccine
3. Meningococcal vaccine
4. Hepatitis A vaccine
5. Varicella vaccine
6. Rota vaccine . :
7. Influenza vaccine
8. Rabies vaccine

e
L
=4

£ General Contraindications to Vaccination

1. Serious allergic reaction e.g., anaphylaxis after a previous vaccine dose

2. Allergy to vaccine components

3. Moderate or severe acute illness with or without fever

4. Immunodeficiency: Live-attenuated vaccines; Sabin (OPV), MMR, BCG, Varicella
5. Immunosuppressive drugs: Live-attenuated vaccines...

6. Preznancy: Live-attenuated vaccines

‘accines can be adminisiered in

. Mild acute illness with or without fever

- Mild or moderate local reaction or fever after previous vaccine
. Current antimicrobial therapy

—

Remember

* Bacterial Vaccines: BCG, Hemophilus influenza, Pneumococcal, Meningococcal, Typhoid
* Viral Vaceizes: OPV, MMR, Hepatitis B, Hepatitis A, Varicella, Rota, Rabies, Yellow fever-

£3) .,

e ~
Il



S|00JS 95007 [x]

N SUOIS VALY [X] . (suonjiu g £1949 1) 211 L1094

19A9;] 1DTWRISAS [H] 1A, 1DIWRISAS [H] 19AQJ PIIA :O1WISAS [¥] SI(dV A =) stjagurorjod
ssaupai by ute :[eo0 [ ssaupal 79 uled (oo X ssaUpal 29 UIR ([BR0T [®] |  onA[BIRd PIIRIDOSSL-AIINNA | $)29)J0 IP1IS

. asop 1LdA Z::>u.:?.£x . n,.
I2ASJ YA 10 SUMSIAND) (] siuanEs pastwoidwiodountuu (1D [epudn) )
) SUNTIPIOD [DIEO{0ININ [X] JO $10RIU0D poyasnoy AR X - SuonBdpul
SIA Q < UAIPIUD) [ sjuatird pastwosduwosounuiwy [ -B.Juo0)
Aunwur 10 (8907 ON (ureyo pjoD) pareanoeur Lisey | sodvjuvapesi(q _.\
\ (%56) 9an03d [

%:E:::.: [rrourmnyy

: ONUAISAS 79 11D [EA0] S9ALL) ]
(%56) 2A1199137 [ QAN [¥] ddVA JO ST ON [] . dvay) ) saguvueApy
(esuodsar sunwiuil jo HoIINPAl
JuedIJIudis oN) ¢Buipaafisearg

uieyd prod SHOIINBIALJ
(LQ) si£ 9~ uajso0g ol
JAUM ‘(3dA3) syauowr 9 7 w SUIUOMI g 1191500 (] m | SIL 9-f 2 SYIUOW §T :S193S00¢ m | SIK - 79 SYJUOW Q] 15191500 n
(OHA) sqIuow g ‘1 Q0 » SYIUOW 9 “p °C m SIPUOW g “p ‘7 m SIUOW G ‘9 ) 7 w upayos
NI . NI NI 1210 : Moy
G jur G s sdoap ¢ aso(y
ASH 1-d-a (surens ¢) sniaoIjo g (surens ¢) snIAoIO ysuedy
; sissniad [[20 ajoym paj[Iy N _
QUI00BA UBUIQUIOI a[[1 aJeAlORU )DIBNUIB-IAI
100BA YN ( JUBUIQUOY + (1% ) SPIOXOL (Polltz1) parealioru] F 'l 2amyey
7 @

SOUIDDE R



I0A9,] (O1WRISAS [5]
SSOUPL 2P UIR ] :[200T] ¥

S[RNPIATPUT
pasiwordutodounurun

Ul 1SU01102Jul PAIRUTWASSI(J ]
papaau 2q Avw

X FL-NUy N [RUOTRNY [®]

Syuow 9-7 (UONEBULIV) IS [X]
SIM Q- UT UONBIDOJI

T 9nded ‘ewomAl X

SULULY [X]
I9A9] :D1WRISAS X

Ssaupal 2 e 1jedo ] [X

I9A2,] 1DIWAISAS []
SSaUPL 79 e (200" [

$199}J9 ap

N

Laupudal] K

SYIUOW 7| > 98V [X)

dL &
(swr ¢ ungism) Koueudaxd

syuo g > 23y €

(SN e
(sut ¢ urguam) Loueudard

&

(1D 1B10u05) 4)

pajoadxa 10 Aoueudald [ paroadxa 10 Loueudal] [ SU0I3BIIPUI
pastiuoldurodountiuif [ pastwiorduwosounu] [x] pastwoadiuodonnw [F -B.uo)
: ) |;[||ﬁ¥1@:bwp_3uto§cw
(S =) 9SBISIP PACUIUDSSIP
@ smduuaw 1 11 &
(SSaUdA1103f]
%06 =) 1.1 Awnowmnd 11 5 ainsodxa 1w sAvp ¢ unim
snmojdids ‘sinduruaw €1 1) :sixedydord amsodxa-150] [
, Jo uonuosaid uj 9A1DAYH [ | SUIOORA IJqR[ILAL >\_:zo(2_p_ % | (350 ,,C 19YE %66) AN [X] (%56) 2A1231]H [X] so8uvIuUBAPY
_ 93k Jo sypuowt g |
-Q PU0Laq uaald §1 AUWOIBA ALY
J1 PIIBOIPUT ST 183 Ui naIaqn suonnedadtdy
. (s1£ 9~ 1 (15 9-9) YA ST :191500¢] =
IUOW G[-77 :19)S00¢] » SIA [ 79 G 1191S00(] w | 10]E[10) SIUOUL G| J& 1950 7 m | (SYIUOUL GT) AT S© “19)S00] =
syjuow 9 ‘4 mfﬁ squow ¢ 10 YIG 1Y = SUPUOW G [-7] 19S0P (] SYILOW G w ANPaYRg |
NI (eoi1e pro3[op 1Y) [RULDP-RIU] DS DS INoYy
Jw s o0 L) W ¢'n aso(q
qQIH 1[[1o8q €], NAFA SUIIA SOISBIJN ysurvdy |

SUIDOBA IPLIBUOIESA[O]

ﬂw_

PoIBNUANE-3AT]

pajenULe-9AI]

PR

a.njBN




,
\

uoneziunwiwl 2nsodxa-1s04 :suotrdLpu|
(sAep RZ ‘P °L °C 0) $9SOD G 2upayog
] :9moy

Jw G :as0(]

JUIDIRA. PAIRALIINIT]

1

1

JUTIITA SAIuY

10A9,] ”uE_&.m»m |
$SOUPAT 79 UIRJ [8207T] [X]

"0 SMUIARIOY ISUTBFE U01109)01 ] (SUOIBIIPU]
(syiuowa { 29 7) S9s0P 7 2INpayos

[RIO 20y
W [ :9s0(]
QUIDOBA PIILNUIB-IATT -

JUIIIEA GO

"AHO “Bunyisy :SuonedIpuj
Jenuue uat]) ([BAIIUL SYM {) SISOP 7 :9NPayos

-

AL 1910

[WwgH=sA¢<

[w nm 0 = S1K ¢-syjuou g :9s0(]
QUINIBA PIJBALOBU]

13

UIDDEBA BZUIN[JU]

JAAQ] (OTUWRISAY ]
SSAUPAL ¢ NN R0 [®]

(52880 JO 046 >) Usvy &

19AQ,] (OTWIAISAS [R]
$SAUPAL 29 UIE ] [[800] [R]

19A2,] OIUMSAS ]
Ssaupal %y UIR ] :[v00] [

$309JJ9 IpIS

(swr ¢ unpm) Aousugaid
pa102dxa 10 Aoueudald [x

(1D [v0wn) +)

SUOIIEIIpPUI
pastwosdwosounuu] [ SIK7 > & ~2I3U0))
) AJR0 514 ¢-7 10J UO1102101] wouS:Féam_ﬂ
~pwownoud ‘suuwewt | ) uoneuooes 19w
JO uonuaAdxd Ut 9ANOYH [¥] SARp () [~/ S1ILIS U0 [X] SITBIUBADY
(erwuQy 7 fepy) s19jeARI] -
sjeAIGINO
BITIQUR [[20 2| j0IS
(Jeatoul wr ¢ =) papraoad Aurojoaua(ds aiofagg
IUOL G [-7 ] 149100 m [BAIJUI W 7T+9 19S0P |, 7 = 1211189 10 SIA 9-f 1950 |, T = SUOLRIIPU] o
SIUOW 9 “p ‘7 w SYIUOW T Z 950D [ squoul 71 < :esop (] w | S1E 7230 ade a1y je 9s0p 2[3UIG w I[NPAYOS
I A 08 DS auoy |
Lty wsq s o [w s aso(|
(sad£) 1) yusearydayy AVH AZA SEIMAD Y Jsuredy
' aurodBA oc:m:oommbom (o,

JUIO0BA _3: Al oc:_

ﬁwucscw_ —m ®>~1H

QUIOOBA oc:mcaom?_:ﬂ_

w
M
_m
,ﬁ




19AQ,] :OIWRISAS (]
SSaupal 29 Uk (8307 [X]

T2A,] 10TWRISAS ]
$SUPAL 79 Ul ([20T [X]

19A9;] :OIURAISAS [#])
SSQUPAIT 79 UIRJ :[RO0T [

I9A2,] 1OIUANSAS [X]
SSPUPAT 29 Uik | 12207 [X]

5)09})9 apIS

(ounnoy) sik 7 > :o._E,_.Hso VAR

SAIV »

JUYD SN =

Saseasip Fun| 10 1B n

- saassaaddnsounuu
Aouatoryap yuatayduion)
BIWIQUR [[22 2IS
Lwoyoquads arojag] »

SAlV =

QIO ‘SN =

$9SBISIP Junj 10 MBI =
sanrssaaddnsountuuiy w
KLouaroryop juswejdwo)) »
BIWQUE ({32 2[30IS
Au10102u9(ds 210J2¢] »
(paziunuwwt

JON) SIA ¢-7 UaIp[i)) [

n

Kauaroryap wawaduo)) [x]
RILIDUR [[90 A[YOIS ]
Awo3ooua)ds 210J2{] %)

SICE e mapu) & | (Gunuoy)) s1£ g > uaIpiiyd [V K] sonuepidy] & suonvdpu]
papaau JON SIL G < [®] Papaau JON SIA G < [®]
(Au()) asop 2uQ :s1k §-7 [¥ as0p QUQ SIA G-7 X
(JBAISIUL SW 7) 101S00Q + | m JBAIDIUL SW 7 UM SISOP T w
SYIUOW $7-7] [ papasu JoN SIK S < [F] sqIUow $7-71 [
SYIUOW 7] < 191500 » 2t0p nu() SIK G-7 [ SUIUOW 7] < S0P € =
[RAIIUT SUT 7 UIIM :SISOP T w [BAI2)UT n [BAIDIUI SWI 7 IIM 1S9SOD T w
SYIUOW T1-9 &I ! skep ()] 1214© SHEIS UONADI0I] a SPUOW Z1-9 (& | skep (0] 1918 SLIBIS UOI102)01] »
yuout §1-7 1191500 » SIK ¢~ 10T UONDDIOL] » IUOUT G[-T T 13SOP b w SIA €-7 10J U01}D2101] m
S{IUOW Q ‘4 ‘7 1SASOP ¢ = AR 10 SIS C < SIPUOW § ‘47 7 SISOP € m e JosIkZT <
SYuow 9-7 [¥] AsLP 2FUIS = SYIUOW 9-7 [# 250p 9[IUIS » a[upayasy
(1w §°0) I (Tur 6°0) JN1 (WSO WL (W $0) DS anoy
QU gLoor( jo $2di) ¢ ¢ (uajeaejdap) ervioeq jo sadky £ SEIM A DY Jsuiedy

QUIDORA 2P IRYIIRSK| O]

00BSA10

QUIOIBA 9PLILYDILSK]O]

aInjeN




Range of
recommandad
ages

/erqa

about nowve 1
g,

» Administar PESY © cniidren 1g«=d 2veacs croid v"ch cgrein underiying
2l conditions ’see MIAVR 20T 3, inciuding a cochlear
niant.

] “er’ore fylattal
] B. influenza -accine. (Minimumage: 3.meaths.lor {antinaczivaied
. influanza vrcaine (TiV]; 2 vezrs for vive, aRtzauated induenza vszeine [LAYY
Acurs of » Acminister annuaily 10 chiidren agew § monihs thrzizgh 13 vears.
e and, if » Fo: seathy nonpragnant nersons ji.2., ihose wne 20 Aot havs _"r‘e.’lyx’ng
12! conditions that oridisposa them ta effuenzz somolications) eged
tther LAY ar TV r"Jy ceu
gn =ce:~.'u—.g Ti zhouid reszive C.25 mbL i acec £ through 35 moning
5 mu ragﬁd 3 vears or dider.
rinistsr 2 doses isanarzind Sv 2t east L weeks! ‘c children agec younger
2n 8 yaars who are recaiving inthianza vaesing for the first time 2r whao
e 2 vacc'rqted fcr the first iime ouring the sravicus influanza seascn out
nly racaived 1 dese.

S iTh =iti~.er menovain
T sond dose -“culr
The final Sose snould b2 &

A
™

ers shouid &5 <&
meienion of acl
monins {generafy au st

7. .'4‘1905:35, mures, ard rugeila vaeci e AEMR). Adinfmern age: 12 nonrths)
ster the second Jose st aze 4 r'roug'- 3 ,’Pal’v\ Aeowever, the second
aose may be admintstered before age 4, pruvided I 'east 28 days have
elapsed since the first dose.

3. Varicelia vacsine. (Miaimum 3ge: 12 meaths)

» Administer the sesona doss at ege 4 through 3 vears '—w‘cwever, ™2 sesend
acse ey D8 agministared beiore zce &, proviged stiezst 3 rnonths have
‘-'apaed zincz the first cose.

Tse o he series 2v age 3 months 3 Lavs. » For ¢hiidren aged 12 months through T2 vears the 'mrcr"um interval
st sges 2 3nd 4 moenths, a dose at 3 menths is DegyEen esas is 2 manths. X cwever, if ife segond dose wes admmigterad
3’2381 28 days after the first acs 2,itcen e :cwored 3¢ valid,

sis vaacine (DTaf’ 5. Hzpa A vaccine {Hepl). ‘Minimum rg2: ;2 months)
« Ag-inister o ail children zged ; weor ':e._. aged 12 trrough 2T months;
TSnths. Jrovins. Admunigter 2.Joses 2t i2ast Binonais 254

- Tangren et fuily vaccinaied oy age 2
acuent yisis.

g vassination Srograms farges
nraction. See MRWA GCE

Frimam age: 2 vesss for meaingococsai confugat2
accasrige vancine [WMPSV)

ococsal vaccine.
‘s vaccine .30 and for menin jocsceal 00!

12 manins or der. < Admumicter MCV 1o chiidren aged 2 through 10 vears with terminai comoiement
car . . /) comoonent #efiziency, anatomic or functicnal esplenia, and cermmin oter
Viinimurn 3ge: 3 weeks jor pneLmacoccal saniugace igh-risk groups. See MMWR 20085;8d(iNG. gﬁ_,,,

: ; < IRRUTICES sl peiysacchacide racaine [PPSV])

* PCV 5 recommend < ~ aged vounger than £ vears.
Administer Vdese of ATV o s ithy chiidren aged 24 through 59
monhs wno are not tompistely va ccinatad for their age.

» Farsons who received MPSY 3 or mocs vears arevicusly and wha remain
at increased risk for meningossceal dissase showd be revaccinated with MCY,

The Aespinmisnned immunizanss Schadeias for Pursans Aged ¢ Thiscan 18 Years are approved by the Advisory Committes on 'nmuu-’nnon Practices {www.sic, mwvac‘.mf‘slrecslax:im.
ke American Asadeiny of Pediatrics (htiplvrwwaap.org), and the American Acedemy of Family Physicians (hup:/[wwaraatn.oeg).
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=a&nmendeu Immunization Schedulefor Persons Aged 7 Through 18 Years——Umzad States * 2608

For those who fajl behind or-start lats,

see the schedile below and the catch- -up schedule

_ 7—10_yeérs'

11-12 years

see footnote 1

see footnote 2 P

A

Range of
recommended
ages

Catch-up .
immunization

Certain
high-risk
groups

i« ombination is md(cated and other components are not-contramdlcaed

= if aporoved by the Focd and Drug Administration for that cose of

:he series. Providers should consult the relevant Advisory Commitiee on
‘mmunization Practices statement for detailed recommendations, including
high-risk sonditicns: http:ffiwww.cde.gov/vaccines/puos/acip-list.htm.
Clinically significant adverse events ihet iollow immunization should
be reporied to the Vaccineg Adverse Event Reporting System {VAERS),
Guidance about how to octain ‘and complete a2 VAERS form is
availabie at htip://www.vaers.hhs.gov or by teiephone, 800-822-7967.

nus and diphtheria toxoids and acellular pertussis vacsine
29). (Minfmum age: 10 years for BOOSTRIX® and 11 years for ADACEL®)
Administer atage 11 or 12 vears for those who have comoieted the
recommended childhood OTP/DTaP vaccinatica-series and have
trece)ved a tetanys and diphtheria loxoid (T} booster dose.
% rscns aged 13 fhrough 18 years who have not received adap
‘r{ould receive a doss.
A S-year interval from the last xd dose is encouraged when Tdap is
iec as_a_booster dose; however, a shorter interval may be used if
rtussis immunity is needed.

2~&man papillomavirus vaccine {HPV). (Minimum age: 9 years]
Administer the first dose to females at age 11 or 12 years.
Asdmnmster the second dose 2 mdnths after the first dose and the-

ird dose 6 months after fhe first dosz (at least 24 weeks after the
Ist dose).

“Administer the series to females at age 13 through 18 years if not
previousty vaccinated.

5. Eliningococcal conjugate vaccine (MCV).
%dmmxstﬂr at age 11 or 12 years, or at age 13 through 18 years i
ot previously vaccinated.
» Admlmster to previously unvaccinated college freshmen living in
=2 dormitory.
CV is recommended for children aged 2 through 13 years with
:_ggermmal complement component deficiency, anatomic or furctional
aspienia, and certain other groups at high risk. See UMWA
2005;54(No. RR-7),
ersons who received-MPSY S or more vears grevicusly and
..?c:,?emam atincreased risk for meningococesl gisease shculd de
—iZyevaccinated with MCV,

Influenza vaccine.

«*:f«dmlms'er annually to children aged & mon:ns through 18 vears.
ror healthy nonpregnant persons (i.2., those 'whc do not nave
underlying medical conditions that predispose them o influenza

- complications) aged 2 throucn 49 years, either LAIV or TIV may ‘be used.
+ Administer 2 doses {separated by at least 4 weeks} to children aged
Fyounger than 9 years ‘who are rec°iving influenza vaccine for the’

— SFinfluenza season but only received 1 dose.

first time or who were vaccinated for the first time durmg the previous

3. Pneumecoccal polysaccharide vaccine (PPSV).
+ Administer to children with certain undérlying medical.conditions
(see MMWA 1997;46[No, RR-8)), including a cochlear imolant.
A single revaccinatior: shouid be administerad to childran with
functional or anatomic aspieria or cther nmmunocompromnsmg
condition after 5 years.

§. Hepatitis A vaccine (HepA).
* Administer 2 doses at least § months apart
» HepAis recommended for children older than 1 vear who five in
areas where. vaccination programs target older children cr who are
at increasad risk of infection. See VWMWR 2006;5%5(No. RR-7).

7. Hepatitis B vaccine {HepB).
« Administer the 2-dose series to those not previdusly vaccinated.
* A 2-dase series (separated by atleast 4 months) of adult formuiation
Fecombivax HB® is licensed for children aged-11 through 15 yc—ars

8. Inactivated poiiovirus vaccine {PV).
.» For childran who received an all-IPY or all-oral poliovirus (OPV) series,
a icurth dese is not necessary if the third dose was administered at
age 4 years cr older. )
= {f both OFV and IPV were administered as part of a series, a total of
4 doses should be administered, regardiess of the child's current age.

9, Measles, mumps, and rubella vaccine {MMR).
« [f not previously vaccinated, administer 2 doses or the second dose
for those who have recsived only 1 dose, with at least 28 days
between. doses. R

39. Varicella vaccine.

+ For persons aged 7 thicugh 18 years without evidence of immunity
(see MMWR 2007,;56{Mo. RR-4}), 2dminister 2 doses if not previously
vaccinated or the aerond dose if they nave received cnly 1 dose.

* For persons aged 7 through 12 years, the minimum interval
between doses is 3 months. However, if the second dose was
administered at l2ast 28 aays after the first dose, it can be acczpted
as vafid. .

« For persons aged 13 yéars and older the minimum mzerval
‘between doses is 28 days.

e Recammended Immuaization Schedutes far Persoas Aged & Through 18 Vears ase apgroved ty the Advisory Committee on Immunization Prectices {www.cde. gnv/mccmes/rets/amp)

the American Academy of Pediatrics (hnp /hwwva.aap.org), and the Aimerican Academy of Family Physicians {ittg:/fwnvy.aafp.org).
OEPARTME'_NT OF HEALTH AND HUMAN SERVICES + CENTERS FOR DISSASE CONTROL AND PREVENTION
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Catch-up Immunization Schedule for Persons Aged 4 Months Through 18 Years

“a. VWho Start Laie or Whe Ars More Than 1

The 1able below provides catch-up schedules and minimum intervals between doses for children whose veccinations have been delayed. A vaccine

Month Behind—Unite

2d Siates ° 2009

series does not need to be restarted regard!ess of the time that has elapsed between doses. Use the section aopropnate far the chxld S ag

Ar:z’a‘e«rjz‘g?

Svzial.

»’_\"n':’

Y a3
T R

4 weeks
if first dose administered at younger than
age 1Z months

8 weeks (as final dose]
if first dose administered at age 12-14 months
No, further doses needed

if first cose administered at age
% months or older

6 wks

if first dose administered at younger than
age 12 months
8 we=ks

{as final dosa for xaithy childrea)

i ficst Jose administerad 3t age 12 manths or

* sider ar curremt age 14 :frough 33 months

) Mo further doses needed

i ‘ior heaitw <hildren if first dase administered

2t 2ge 24 menths or older

Pneumogocsat®

Tetanus, Diph'theriaf )
Tetanus, Diphtheria,
‘Pertussis™

3 months
if the person is younger than age 13 years

) 4 weeks
if the person is aged 13 years ar alder

8 weeks

) 4 weeks* _
if currant age is younger than 1Z menths
8 weeks [as final dase*.

if current age is 12 mondhs or alder and

second dose administered at younger han
afge 19
Mo further doses needed
if previous dose administered ar age
15 months or oider

) 4 waeis
if current age is younger than 12 maaths
8 areeks
{as final dose for gealthy childzea)

il current age is } 2 months ar 2ider
Mo fyrther doses neadsd
for heaftdy children if previeus dose
administerad at age 24 months cr slder

if-firstdose administered at younger than
age 12 months

6 months

i first dose-administered at age 12 months of older

8 weeks {as final dose}
This dose only necessary for
children aged 12 months througn
38 months ~fia received J doses
before age 12 months

8 weeks (as Raat dose)
This dose aniv ~ecessarv for
children aged 12 mundhs theough
32 months who received J seses
efore age.i2 moaths ar for
Mugh-risk children wao received
3 dases at any age

& months
if first dose administered at
younger-than age 12 months

1. Hepatitis B vaccine {HeoB).
* Administer the 3-dose series to those nat prev:ously vaccinated.
+ A Z-dose series (separated by at }east 4 menths) of adult formulation Becombivax H8? is licensed
for children aged 11 through 15 years.
2. Ratavirus vaccine (RV).
+ The maximum age for the first dose is 14 weeks § days. Vaccination should not be initiated for
infants aged 15 weeks or oider {La., 15 weeks 0 days or older).
» Administer the iinal dose in ihe sarigs by age 3 months 0 days.
« If Rotarix® was administered for the first and secand doses, a third dose is not indicated.

3. Diohtheria and tetanus toxoids and acelluiar pertussis vaccine [DTaP).
« The fifth dose is not necessary if tha fourth dose was administered at age 4 years or clder.

4. Haemogdiius influenzae type b conjugate vacsine [Hib).

+ Hid accine is not generady recommended for persons aged 5 ¥ears of older. No efficacy data are
avaiiabie on which 0 base a recommencaton concemmq use 9f Hib vacsine for oiger children and
acults. However. studies suggest good immunogenicity in gersons who have sickie cell disease,
leukernia, ar H{V iniection, oc wha have had a splenectomy; administering | dose oi Hib vactine 10
{hese persons is not omraindicated.

» i (re first 2 doses were PRP-OMP {PedvaxHIB® or Comvax T}, and administaréd at age ! { months
or vcunger, the tiird {and final) dose should be admimstered at age 12 through 15 months and at
teast § weeks after tw second dosa.

- [t the first gose was aaministered at age 7 through 11 months, administer 2 doses separated by &
weeks and a finai fosa at age 12 through 15 months.

3. Pneumococcal vaccine.

« Administer | dose of pneumnococsal conjugate vaccine (PCV) to all healthy children ayed 24 through

58 months who have not recerssc at least | dase of PCV on or aher age 12 months.

« For childran aged 24 through 58 months with underlying medical conditions, administer 1 dose
of PCV if 3 doses were received previously or administer 2 doses of PCV at least 8 weeks apart if
fewer than 3 doses were recefved previously.

« Administer pneumococcal polysaccharide vactine {PFSV) to children aged 2 years or oider with cer-

tain underlying medical conditons |see MAMWR 2000;49[No. RR-9}), including a cochiear impfant,
atleast 8 wesks after the last dose of PCV.

6. Inactivated paoiiovirus vaccine (IPV).

» For children wito received aa alHPV or all-oral polavirus [OPY) series. a fourth dose is not

necessary if the third dase was administered at age 4 years or oider.

= If both OFY and IPY ‘were administered as part of a series, a total of 4 doses should be administers

regardless of the chid’s curent age.

7. Measles, mumps, and rubella vaccine {MMR)

« Administer the second dase at age 4 through § years. However, the second dose may be
administered before age 4, grovided at least 28 days have efapsed since the first dose.
« If aot praviously vaczinated, sdminisier 2 doses with at least 28 days between doses.

8. Yarigsila vaccine.

« Administer the second dose at age 4 trough 5 vears. However, the second dose may be
administered before age 4, provided at least 3 marmths have elapsed since the first dose.

* For persons aged 12 moaths through 12 years, the minimum terval between doses is 3 month:
However, if the second dose was administered at least 28 days after the first dose, it can be

acceoted as vaiid.

- For gersons aged 13 years and older, the minimum interval between doses is 28 days.

3. Hepatitis A vaccine {HepAl.

= HepA is reccmmended for chikiren gider than 1 year who live in areas where vaccl'na(ion progeal
target alder children or wna are atincreased risk of infection. Sea MMWR 2006;55(No. RR-7).

I

10. Tetanus and diphtheria toxoids veccine {Td) and tetanus and diphtheria
toxoids and acellular pertussis vaccine (Tdap).
+ Doses of UTaP are counted as part of ihe Td/Tcap seres

« Tdap should be substituted lor a single dose of Td in the catch-up seres or as a booster far childs
aged 10 through 18 years; use 14 for other doses.

11. Human papitlomavirus vaccine (HPV).

» Administer the series to lemales at age 13 through 18 years il aot previously vaccinated,
* Use recommended routine dosing intervals for series catch-up {i.e., the second and third doses =31
should be sdministered at 2 and & months after the first dose). However, the minimym interval
between the first and secand doses is 4 weeks. The minimum interval between the second and 2%
third doses is 12 weeks. and the third dose should be given at least 24 weeks-after-the first dosi
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Nutritional Disorders

{lassification

=] Pediatric nutritional disorders can be classified into:

Veat

~ + A)Severe childhood undernutrition (Protein-energy malnufrition)

B)Overweight & obesity

Protein-Enerocy Malnutrition

Definition

- Group of related disorders characterized by protein & energy deficiency
- PEM is almost always associated with other nutritional deficiencies, therefore the term

"severe childhood undernutrition” is preferred

Contributing factors to PEM
Poverty, ignorance, [iiiteracy
. Infection: Recurrent GE, measles, TB...
. Urbanization
. Disasters

= Natural: Earthquakes

= Human-related: Wars
5. Environmental degradation

[F N NV

S

Clinical Spectrum

C)Specific yitamin & mineral deficiency: e.g., iron, vitamin D & A deficiency

- They hz'e variable clinical & biochemical presentations (but overlap may occur)

= | Mixed forms |

Marasmus Severe form of chronic undernutrition Wasting

Kwashiorkor Severe form of chronic protein deficiency Edema

Marasmic-KWO Mixed marasmus & Kwashijorkor Wasting + Edema
Mixed ' Mixed

NB: Nutritional dwarfism Mild to moderate form of chronic undernutrition

Short stature & Underweight (No wasting & No edema)
Commonest form of undernutrition (Recurrent infections)

Remember
Main Features

' Marasmus

Kwashiorkor



. Kwashiorkor

Definition ; i
- Severe form of chronic malnutrition caused by protein deficiency with adequate caloric
intake in the form of excess CHO o

Incidence
- 6 months-2 years (Age of weaning)

Fticlogy
A) Dietetic
Wrong compensation of scanty breast milk or over-diluted formula by excess CHO
X Weaning: Substitution of milk with high CHO diet (without proteins)e.g., potatoes,
rice water, starch...
B) Infections
& Post-GE: ancrexia, vomiting, diarrhea, wrong dietary restriction
Post-measles
) Maternal deprivation

{linical Picture @

A) Constant manifestations
i. Edema (Diagnosis can not be made in absence of edema)
Cause:
- Hypoalbuminemia (] ] Oncotic pressure)
- t1 ADH & aldosterone (2ry to || effective plasma volume) fie
C/p o
» Site of onset: Dorsum of the feet
s March: Then becomes generalized;

>LL edema
> Dorsum of hands Eaba
> No Ascites Pitting Edem

s Character: Pitting

2. Mental changes.
& Cause:
- 1] Amino acids (Neurotransmitters)
- |1 Niacin (& NAD, NADP)
- Maternal deprivation
Manifestations
- Apathy
- Lethargy
- Disinterested in the surroundings
- Miserable : e -
- No mental retardation (These changes are reversible with Rx) Apathy

3. Disturbed muscle/fat ratio
» Vuscle: Wasting (]| Proteins)
» Fat: Excess SC fat (11 CHO)

4. Growth failure: Detected by skin fold thickness (May be masked by edema & excess
. SC fat)

Skin fold thickness
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1. Hair changes
Cause:
- |} Sulfur-containing amino acid
- |} Tyrosine (] ] Melanin)
- 1] Copper
Manifestations
- Sparse, soft & easily detached
- Light in color
- Flag sign: With recovery
(Alternating light & dark bands)

2. Skin changes
Cause:
- || Vilamin A
- 1! Zinc
- L Niacin
- Disturbed amino acid metabolism
= Manifestations
- Site: Buttocks, perineum

3. Hepatomegaly
& Cause:
- Accumulation of fat & glycogen
Manifestations
- Liver: Enlarged & soft

4. GIT :
a. Anorexia: Mental changes & infection
b. Vomiting: GE
c. Diarrhea: Mucosal damage, GE

5. Vitamin deficiency

b. Vitamin B: Stomatitis & glossitis
¢. YVitamin C: Scurvy

6. Infections
a. Gastroenteritis (GE)
b. Bronchopneumonia
e. Skin infection
d. Septicemia

7. Anemia (See Hematology)

Complications
1. Infection: Pneumonia, GE...
2. Hypothermia & Hypoglycemia -
3. Bleeding
4. Shock: Hypovolemic or septic

| 'B-},.:s/a_riab}emanif_‘estations 7 Variable

- Lesions: Cracking, fissuring, ulceration, hypo- & hyperpizmentation + infection

Remember
» Hepatomegaly is Variable
a Fatty infiltration is Constant |

d. Vitamin K: Bleeding (Hypoprothrombinemia)
e. Vitamin D: Rickets does not occur (Rickers is a disease of growing bones)

a. YVitamin A: Keratomalacia, xerophthalmia, blindness, bitot spots, infections

Anemia

t

1] Production

; b4

Factors BM

-y
!

4
Blood loss

|

¥
11 Prothrombin

y

11 Destruction

}

Infection




Investisations

A% Laboratory ) Er
= CBC: Anemia, leukocytosis (Infection)} L
= Serum albumin: || (IN = 3.5-5.5 g/dl) -
= Serum globulins: || a & B-globulins (11 y-globulins due to infections) ‘ 3’—

= Dilutional hyponatremia

= Hypokalemia

s Hypoglycemia (Due to disturbed glucose metabolism) 'Total' body Na is 11
B) Imaging

2 CXR: Pneumonia

Differential Diagnosis

1. Other causes of generalized edema

|5
| Nephrotic Hypoalbuminemia (L} OF) Nenhrotic sdrome  Describe)

Nutritional | Hypoaibuminemia : || OP) Kwashiorkor (Ascitas 18 very rare)

Hepatic {ﬂypoalbumine'mia .. 0P) Jaundice, heratomegaly... _ 2
| Cardiac L 1T Venous pressure | Tuchycardia, Tachypnea, Tender hepatomega!l s ;j
| Allergic | 17 Capillary permeability  |History (exposure) + liching - Urticaria (wheals)

2.Skin diseases: ‘
a. Pellagra: 3Ds (Dermatitis, Dementia, Diarrhea)

b. Diaper dermatitis , : S

3. Other causes of PEM: See classification table
a. Marasmus
b. Marasmic- Kwashiorkor
fticlogy
- Kwashiorkor patient: with CHO restriction
- Marasmic patient: treated with CHO diet (without adequate proteins) .
= C/P '
- Kwashiorkor patient (Edema) + Loss of SC tissue 'asting - .
- Marasmic pat?ent ( W(asting) z Edema Wgstmg * Bdema
c. Nutritional dwarfism (Most common form of childhood undernutrition)

- Mild to moderate form of chronic undernutrition .
- Short stature, Underweight & Recurrent infections {No wasting & Ne edema)

Prevention
1. {General measures: Environmental sanitation, Sociceconomic deveiopment
Adequate food supply, prevention of infection
. Promotion of breastfeeding: It is the simplest, cheapest & most effective method
. Heath education
. Nutritional education: Value of breastfeeding, proper weaning...
. Regular assessment of child health & growth pattern: Growth curves
. Regular assessment of nutritional state: Early manifestations of nutritional disorders
. Proper management of childhood infections: Especially GE... '
. Proper antenatal care

SIS - NS R T



1 Marasmus
: Definition _
- Severe form of chronic malnutrition caused by insufficient caloric intake

—3 Incidence
- Nutritional marasmus: 6 months-2 years
- Non-nutritional marasmus: Depends on the etiology

Etiologv (|| Calories)
A) Nutritional marasmus
Dietetic
- Scanty breast milk
- Over-diluted formula
= Infection (Recurrent GE):
- 11 Intake: Anorexia & vomiting
- 11 Losses: Diarrhea
- Wrong medical advice

B) Non-nutritional marasmus

* CVS: CHD, RHD » Hepatic: Chronic liver disease (Cirrhosis)
o Resp.: TB, Cystic fibrosis ¢ Blood: Chronic hemolytic anemia
e Renal: CRF, RTA o GIT: Malabsorption (Parasites , Celiac...)

o Others: Cleft palate, CHPS, malignancy, starvation, anorexia nervosa
Clinical Picture ;
A) Loss of weight: Growth curves (Quite below the expected weight for age i.e., < 5" %)

B) Muscle wasting _
C) Loss of SC fat: Thin wrinkled skin with marked bony prominences

Degrees of Marasmus

1o

1% degree 15-25% of the expected weight | Abdominal wall

2" degree 25 35% of the expected weight ~ Buttocks & thighs |
B  degree 35% of the expected weight Face (Senile facies) |

D) Vitamin deficiency: A, D, K, C, B (See kbwashior korfor manifestations)
E) Mineral deficiency: Iron deficiency anemia
F) Dehydration
G) Other manifestations Hunger
- Anxious look, irritabiiity & crving (DD: Kwshaiorkor)
- Hunger diarthea: Scanty dry greenish stocis

Investigations
= CBC: Anemia, leukocytosis (Infecticn}
= Serum proteins: Not markedly |}
= Hypoglycemia
» Investigations of non-nutritional marasmus

Complications -

" 1. Infection: Pneumonia, GE...
2. Hypothermia & Hypoglycemia

7nd

degree marasmus




Manacsement ¢f PEM

.. A) Hospital Management
" © Indications -

1

Moderate or severe Kwashiorkor
Marasmic kwashiorkor

- 3" degree marasmus
- Complications

Manaoement plan (Stabilization & Rx of complications)

- Infection (GE, pneumonia...): Proper antibiotics
- Shock: Shock therapy (Lactated ringer's 20 ml/Kg over | hr), FFP can be used

- Dehydration: IV fluid therapy (Deficit therapy)
- Electrolyte disturbances: should be corracted

- Anemia: Packed RBCs
- Hyvroglycemia
- Hypothermia: External reating

B) Nutritional Management (Home or hospiral)

Ranonallv
{Target)

‘TT Ca!drw_es
150-200 Kcal/Kg/day

T Protéins
4-6 gm/Kg/day

Type of foods

According to the age:

b= used initially) then standard...
v Weaned infants: Balanced diet

» Milk-fed: Milk (Lactose-free may

[CHO=50%, Lipids=35 %, Ptns=15%]

According to the age:
s Milk-fed: Milk (Lactose-free may
be used initially) then standard...

= Weaned infants: High-protein diet

- Egg, meat, chicken, beans
- Vegetables, fruits

Amount

Start with = 75 Kcal/Kg/day
T1 Amount & concentraticn
according to the child tolerance
(Rate of 71 = 5-10 Xcal/Kg/day)

Start with = 1 gm/Kg/day
117 Amount & concentration
according to the child tolerance

Rouie

Oral or Nasogastric tube

Oral or Nasogastric tube
More difficult, why? Anorexia

Yitamins

» Vitamin A
- 6-12 months: 100.000 TU/day
- > 12 months: 200.000 1U/day

> Vitamin B, C, D, Folic acid

NMiinerals

> Iron (4-¢ mg/kg/day)
> Potassium

> Zinc

{Complications of Rx.

1. Diarrhea: Due to transient CHO intolerance (Lactose)
2. Nutritional recovery syndrome: Firm enlarged liver
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Rickets

-

—>  Definition
- Defective mineralization of the growing bones (Disease of childhood)

-2 Physiologic Considerations

Sun exposure Dietary
UVYR290-315nm Eggs, liver, fish, fortified milk
Skin GIT

Vitamin D3 (Chol‘ecaiciferoi}jr

7-Dehyrocholesterol Fat-soluble vitamin

Liver
J 23-hvdroxyiase

Kidney
la-hydroxviase

1,25 {OH); choiecalciferol
Active B3

v , :

GIT Kidney Bones

= Hormonal Resulation of Ca Homeaostasis

Intestine - 17 Ca absorption 11 Ca absorption (through 11 Vit. D)
_3 [ Kidmeys J 17 Ca reabsorption [ 11 POy excretion (Phosphaturia) \
Bones | Normal mineralization of bones | Bone resorption (11 Osteoclasts) |

S |

Structure of Normal Bone Formed of matrix (Osteoid tissue) & mine-als (Ca & P)

Bone Lavers (in the epiphyseal region)

=& 1. Zone of resting cartilage: | layer

2. Zone of proliferating cartilage: 6-8 layers

3. Zone of degenerating cartilage (= Zone of provisional alcification): Deposition of Ca& P
4. Zone of ossification: Invasion of the ZPC by BV & osteoblasts with mineralization

Bone Pathology in Rickets Proliferation without degeneration

Remember
e Osteomalacia: || Mineralization of bones (any age)
s Osteoporosis: || Bone volume & || Bone minerals
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Tvpes of Rickets (= Classification)

,A) Ca deficiency rickets with 2ry 71 PTH B
- Vitamin D deficiency “ e
- - Malabsorption of vitamin D s
- Hepatic disease 5
- Renal osteodystrophy
B) Primary PO, deficiency (No 2ry 11 PTH) "’r
- XL-D Hypophosphatemic rickets =

- Fanconi syndrome: PCT dysfunction [Glucosuria, phosphaturia, aminoaciduria]

C) End-organ resistance to 1,25 (OH),
D) Cases resembling rickets: Hypophosphatasia

Another Classification

Incideace More common ! Less common
Age 6 months-2 years i Anv age
Response to ) -
P Good Pcor =
Vit D therapy g
E-
&3

Vitamin D-Deficiency Rickets

Definition
Defective mineralization of the growing bones (Disease of childhood
incidence
- 6 months-2 vears (Age of weaning)
YL
Etiology Remember
A) Lack of vitamin D Rachitogenic diet is any of:
a. Inadeguate intake of vitamin D » Deficient in vitamin D -
& Prolonged exclusive breast milk » Deficient in Ca & POy
[# Rachitogenic diet ‘ » Nen-optimum Ca:P ratio
b. Inadequate sun exposure » 11 Content of phytate or oxalates

]

YWrapping
Winter-time '
Windows B

B) Other causes: Malabsorpticn, renal or hepatic diszases

b G

(Clinical Picture
A) Skeletal
1. Head

a Frontal bossing
» Macrocephaly (Cranial cause)
* Delayed closure of AF
= Delayed dentition
NB: Craniotabes is Ping-Pong ball sensation
detected on pressing over the occiput (= Bone thinning)
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2. Limbs

= Broadening of the ends of long bones ]

= Murfan sign: Transverse groove across medial malleolus

= Deformities of the UL: Convexity of the forearm (in creeping infants)

Deformities of the LL i
- Genu varum: Bow legs
- Genu valgum: Knock knees
- Genu recurvatum: Overextension of the knees

Broadening (At the wrist) Genu valgum Genu varum

3. Chest
= Rosary beads: Cartilage proliferation at the costochondrai junctions
s Pigeon chest: 11 AP diameter of the chest (Protrusion of the sternum + rib flaring)
= Harrison sulcus: Horizontal groove along the costal insertion of the diaphragm
= Longitudinal sulcus: Vertical groove behind rosary beads

Rosary beads P1

4. Spine: Due to laxity of ligaments
a K yphosis (Correctable) "DD: Pott's disease”
* Scoliosis
= Kyphoscoliosis
» Lumbar lordosis

S. Petvis: Contracted pelvis (important in §)



B) Muscles & Ligaments: Hypotonia due to hypophosphatemia leading to:
1. Delayed moter milestones (Sitting, crawling, standing, walking...)
2. Downward displacement of liver & spleen (Visceroptosis)
3. Abdominal Distension due to:
® Hypotonia )
» Visceroptosis (INot true enlargement)
o Constipation

) Neurological .
) o Remember

Ca is usuaily normal in rickets
due to 2ry hyperparathyroidism

1. Anorexia, Irritability, sweating
2. Hypocalcemic tetany:

a. Causes of hypocalcemia
» Parathyroid gland exhaution
» Bone depletion (prelonged untreated cases)

» Vitamin D (IM massive dose’ due to rapid mebilization < Ca from bleed to bone

b. Manifestations
=l Latent tetany (Serum Ca = 7-5 mg %)
" Asymptomatic, only elicited by provocation
> Chvostek sign: Tapping of the Facial nerve — Twitches of facial muscles
_ > Trousseau sign: Constriction of the UL by sphygmomanometer (Carpal spasm)
» Peroneal sign: Tapping of the peroneal nerve —> Pedal spasm
E Manifest tetany (Serum Ca <7 mg %)
> Carpopedal spasm
> Laryngospasm
»>Convulsions

Carpal spasm

Causés of chest infection:
» Hpotonia (weak cough)
e Chest deformities

Complications of Rickets
1. Respiratory: Chest infections, atelectasis (collapse), why?

2. Neurological: Tetany, convulsions, laryngospasm
3. Short stature (disproportionate)

4. Bone fractures & deformities

5. Iron deficiency anemia (Breast milk is deficient in both vitamin D & iron)
6. Contracted pelvis (Obstructed labor in @)

7. Complications of treatment{Vitamin D): Hypervitaminosis D




Differential Diacnosis

1. Belayed closure of anterior fontanel

2. Delayed Dentition

= Rickets

= Osteogenesis imperfecta

s Osteogenesis imperfecta

* Down syndrome

* Down syndrome

= Hypothyroidism

s Hypothyroidism

* Intracranial causes of macrocephaly

3. Delayed walking
a. Neurological causes [Central & peripheral]
Cerebral palsy -
Mental retardation
Hydrocephalus
- Neuromuseular disorders

= AHC: Weding-Hoilmann disezse & Pe:lomyelitis

Investications

A) Laboratory
2 Serum calctummNormal or |}, When? (N =9-11 mg/di)
= Serum phosphorus: || (N =4.5-6.5 mg/dl)
= Serum alkaline phosphatase: 11 (Early manifestation)

B) Imaging (Radiological improvement start to occur after

o

1 Nerve: Neuropathy (e.g2., Guillain-Burre syndrome...)

= Neuromuscular junction: Myasthenia gravis

s Muscle: Myopathy
b.Bone: Rickets, trauma, fractures
¢. Training: diagnosed by exclusion

2 wks of vitamin D therapy)

i)

Dense concave white line

Fractures (Green-stick)
Double periosteal line

manifestations of active

71 Joint space

rickets (but less severe)

Still there is

Metaphysis | Broadening, Cupping & Dense straight white line
Fraying _ of calcification of calcification
Diaphysis 1| Bone density

Improved bone density

Bone age (Carpal bones)




Prevention
1. Nutritional education: Value of breastieeding, proper weaning. ..
. > Dietrich in vitamin D: eggs, liver, oily fish, fortified milk
» Avoid rachitogenic diet (See before)

. Vitamin D supplementation {40 IU =1 pg] '

> Full-term: 400-800 1U/day (as early as the 3™ month)

> Preterm: 1000-1500 [U/day (as early as the 1¥ month) e~
Sun exposure (UVR)
. Regular assessment of nutritional state: Early manifestations of rickets

g
i

[a]

o (ixian: |

[UX]

4
(=%

Ja

Treatment
A) Vitamin D therapy
a. Oral therapy
2 Dose
- Vitamin D3: 2000-2000 [U/day
Astive form of vitamin D: 0.5-2 pg/cay {1-a preparation > Vit. D can be used)
= Duration: 2-4 weeks

b. Parentral therapy
= Dose .
- Vitamin D3: 600.000 IU (Shock therapy)

mm

= Duration: Single IN dess ;i“

3 Advantages b
- More rapid =
- No need for parents compliance ij_
- Diagnosis of non-vitamin D deficiency rickets _ '

= Disadvantages (Side effects) Monitoring of HR is essential -
- Tetany Stop if bradycardia occurs £
- Hypervitaminosis D

B) Treaiment of complications j
a. Tefanv: IV Cagluconate 10% "1 ml/Kg" (Slowly while monitoring heart raieg, wh/’?)

b. Deformities & Fractures: Orthopedic care (Afier complete bone healing)
c. Infections: proper antibiotics
d. Iron deficiency anemia: Iron (6 mg/Kg/day)

Hypervitaminosis D

Etiology
e Prolonged oral vitamin D therapv

s Parenteral vitamin D therapy (Shock therapy)
Clipical Picture
» GIT: Anorexia, nausea, veraiting, constipation
o Renal: Polyuria, polydipsia, renal stones {Dysuria, colics, UTIL...)

Prevention Careful vitamin D therapy

Investigations

o Laboratory: 11 serum Ca, 11 Urinary Ca
* Imaging: X-rays, US (Nephrocalcinosis, stones)

Treatment ,
Stop vitamin D & Ca therapy,. IV fluids, 'Steroids




-~

Non-Vitamin D Deficiency Rickets

*Classification
A) Renal rickets
a. Renal glomerular

- CRF: Due to defective vitamin D activation (1a-hydroxylation)
& - CRF should be suspected in patients with non-nutritional rickets
= b. Renal tubular
- Vitamin D resistant Hypophosphatemic rickets (XL-D)
- Vitamin D resistant Hypocalcemic ricksts (Vitamin D dependent rickets)
- Fanconi syndrome: PCT dysfunction [Glucosuria, phosphaturia, amincaciduria]
- Cystinrsis: Fanconi syndrome + Corneal cystine crystal (Pathognomonic)
- Lowe syndrome: Oculo-cerebro-renal syndrome [CGlucoma & cataract-MR- Fanconi]
- Lightwood: Infantile renal tubular acisdosis
- Lignac

= B) Malabsorption
a. Cystic fibrosis

= b. Celiac disease

& ¢. Chronic Cholestasis

3 C) Hepatic rickets _
_E - Chronic liver disease o

- Due to defective vitamin D activation (25-hydroxylation) & defective bile secretion

—~  Remember —

A

-4

Non-nutritional Rickets

3 k4 %

= enal i Malabsorption Hepatic
— i
:Tubular C¥ { { Cholestasis || Celiac Chronic liver disease

Vitamin A Deficiency

Clinical Picture

» Eve: Keratomalacia, xerophthalmia, biindness, bitot spots (= Conjunctival plaques)
e Skin: Dry, scaiy skin

» Increased susceptibility to infections: GE & pneumonia

Prevention

e Diet: Eggs, liver, fruits, vegetables

_  Supplementation:

% - Atthe age of 12 months (with MMR vaccine): 100.000 TU

= - At the age of 18 momnths (with OPV, DPT & MMR vaccines): 200.000 IU

-~
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