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NORMAL CHILD NORMAL CHILD 
DEVELOPMENTDEVELOPMENT

Reading Assignments:Reading Assignments:

• Davies Ch. 8 pp.124-136

• Bates’ reading assignment
• Study questions: The Normal Development of a Child 
• Rubella Article + study questions  

Marcus De Geer M.D., D.C.

10/13/09  
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Germ layers

Differentiation
Which embryopathy?

CLICK ⇑ AND 
READ ABOUT 
RUBELLA

http:// images.google.com/ imgres?imgurl=
http:// www.med.sc.edu:85/mhunt/rub1.j p
g&imgrefurl=http://www.med.sc.edu:85/
mhunt /rubella.htm&h=324&w=432&sz=
104&tbnid=MGH6RdhvM1YJ:&tbnh=92
&tbnw=122&start=2&prev=/images%3F
q%3DRubella%26hl%3Den%26lr%3D%
26ie%3DUTF-8%26sa%3DG  

Embryopathy- Rubella, if it occurs 
in first 8 weeks of life may result in 
still birth 
 

Slide 3 A neonate presents with "blueberry muffin" purpura 
due to thrombocytopenia. ('Purpura' is the same as 
multiple red or purple spots of the skin caused by 
bleeding underneath the skin.)
What neonatal infection is characterized by this 

presentation?

A.Cytomegalovirus

B. Syphilis

C. Toxoplasma

D. Herpes Simplex Virus

E. Rubella

Answer:  

E 
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• Beginning of  pregnancy – 12th week of gestation

• Formation of the germ layers 

• Differentiation of the organs

• The embryonic period: from implantation - 8 weeks 
of gestation when the main anatomical 
characteristics are formed

• From week 9 to delivery (week 37 – 40) the 
individual is named fetus

• The 1st trimester is a vulnerable period

• Injury:  embryopathy

• Examples: teratogens, e.g. viruses and drugs
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•A teratogen is any agent that can cause birth defects 
of an embryo or fetus. This can be a chemical 
substance, a virus, or ionizing radiation. 

•Teratogens are reproductive toxins, which cause 
damage to the reproductive and/or endocrine system 
and/or a developing fetus.

•_structure_ and/or __function____

Ref.: MSDS Hyper Glossary

Teratogenesis
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Vitamin AVitamin A > 700 > 700 µµg/dayg/day

_folic acid _folic acid > 600 > 600 -- 1200 1200 µµg/day (0.6g/day (0.6--1.2 mg/d)1.2 mg/d)
History of _NTD : 4 mg/d  History of _NTD : 4 mg/d  

_niacin used in high doses as treatment for  hyperlipidemia is 
teratogenic!

 

NTD= neural tube defects 
- Almost all lipid lowering drugs are 
teratogenic 
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Teratogenic Pathogens Teratogenic Pathogens –– ““TORCHTORCH””
T=Toxoplasma gondii O=“other” R=rubella virus

C=cytomegalovirus H=herpes simplex virus
“Others”= syphilis, hepatitis B, coxsackie virus, Epstein-Barr virus, varicella-zoster 

virus, and human parvovirus 

•Prenatal Screening indicated for vaccine-preventable infections 

•Immunization: Rubella Hepatitis B & Tx w/ virus specific antibodies  

- don’t need to memorize this table 
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SYMPTOMSSYMPTOMS•• SGA SGA SGA SGA SGA SGA SGA SGA 

•• CNS involvement [encephalitis, CNS involvement [encephalitis, 
cerebral calcification, kernicterus and cerebral calcification, kernicterus and 
seizures] seizures] 

•• Hepatomegaly & splenomegalyHepatomegaly & splenomegaly
•• Low level of blood platelets   Low level of blood platelets   
•• Petechiae or purpura Petechiae or purpura -- leakage of leakage of 

blood from broken skin capillariesblood from broken skin capillaries
•• Hemolysis and/or anemiaHemolysis and/or anemia
•• JaundiceJaundiceJaundiceJaundiceJaundiceJaundiceJaundiceJaundice  

kernicterus- injury to brain due to 
damage of basal ganglia 
macroscopically appears yellow in 
those areas; have problems with 
motor control 
SGA- small for gestational age 
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JAUNDICE POST PARTUM

1. Is jaundice considered normal 
immediately post partum? 

NO , this is most likely a severe form of 
jaundice such as hemolysis due to blood group 
incompatibility or congenital infection 
(TORCH-type organisms, see slides 7 and 8)
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JAUNDICE POST PARTUM

2. A neonate presents with hepatomegaly, 
elevated indirect bilirubin, yellow skin, and 
yellow sclerae directly after birth. 

Which of the following is a probable cause? 
A. Physiological jaundice
B. Hemolytic anemia
C. Biliary duct atresia
D. Liver tumor

Answer:  B  
 

Physiologic appears a few days after 
birth (days 2-5), moderate jaundice 
caused by breakdown of immature 
RBCs; increase bilirubin in blood 
produced by these waste products, 
mostly conjugated bilirubin so don’t 
have brain damage 
Answer B 
Biliary duct atresia- lack of bile 
ducts (longer time period for 
jaundice to develop) 
Hemolytic anemia- this is dangerous 
kind that baby is born with 
Liver pathology- also takes longer 
time to develop (weeks) 
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Drug Use in Pregnancy

1/3 to 1/2 of pregnant women will take 
at least one prescription

Chronic Disorders during 
Pregnancy

Hypertension
Diabetes

Infectious Disease
Epilepsy

Common Drug-related 
Side Effects during Pregnancy

Nausea/vomiting
Pre-eclampsia
Constipation
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Placental Transfer of Drugs

•• All drugs cross the placentaAll drugs cross the placenta

•• Lipophilic drugs cross easierLipophilic drugs cross easier

•• Ionized, polar, or protein bound drugs Ionized, polar, or protein bound drugs 
more difficultmore difficult

•• NicotineNicotine –– low birth weightlow birth weight

•• AlcoholAlcohol –– fetal alcohol syndromefetal alcohol syndrome

•• CocaineCocaine –– addictive, low birth weightaddictive, low birth weight

 

- Low birth weight has higher risk 
of SIDS and neonatal death 
 

Slide 15 

macrosomia 

Growth and MaturationGrowth and Maturation

Extra-uterine Survival Possible?

 

Child can survive at the earliest 
week 24 
Survival is dependent on production 
of surfactant (decreases surface 
tension preventing collapse of lung) 
Typical for mothers with Type II 
diabetes to have large babies, 
abnormal fetal to pelvis ratio; 
macrosomia (big body) 
The early the child is exposed to 
teratogens the worse it is 
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•Week 12 - 28 of gestation 

•Fetal period (end of the 1st through the 2nd & 
3rd trimesters)

•Rapid length growth, especially lengthwise

•Rapid growth and maturity of the organ systems

•At the end of the trimester, extra-uterine life 
may be possible depending on…

� Maturity of the lung alveoli 

•Birth Defect: __fetopathy______fetopathy____

•Examples: diabetes fetopathy, alcohol fetopathy
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• Growth restriction
• Facial anomalies
• Mental retardation

• Microcephaly
• Behavioral abnormalities
• Vision and hearing difficulties
• Heart defects

FAS is the main __________ cause of mental retardation
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FAS
3rd leading 
______ cause 
of birth defects
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• 28th week of gestation - delivery

• Continued growth and maturity

• Increased weight: subcutaneous fat and 
muscle development

• Active transport via the placenta of calcium, 
iron and immunoglobulins

• Which immunoglobulin cross over placenta?

1) IgM 2) IgG 3)IgA 4)IgD 5)IgE  
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••Ig Ig cross easily over placentaplacenta (the only immunoglobulin type that 
crosses over)

•Complement activation
•Neutralization of toxins and viruses
•Phagocytosis via Fc-R (opsonization) 

THE 
FETUS’/BABY’S 

VERY FIRST 
IMMUNIZATION!

Ig Ig 

••Ig  Ig  is secreted via breast milkbreast milk
•Secretory mucosal immunoglobulin (GI & lungs)
•Prevents infectious invasion from gut mucosa 

and respiratory tract

What type of immunity is achieved?What type of immunity is achieved?
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The Third Trimester

•• Premature birth: Delivery before Premature birth: Delivery before 
week 37week 37

•• Prematurity: relatively large head, Prematurity: relatively large head, 
reduced subcutaneous fat layer, little reduced subcutaneous fat layer, little 
muscle development, increased muscle development, increased 
infection vulnerability, and iron infection vulnerability, and iron 
deficiency anemiadeficiency anemia
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Prematurity

Patient Case
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Hyaline Membrane - CXR

• Hazy lung fields = airspace fluid   

• “Ground glass opacification"  

Hyaline membrane disease

RDS

Group B Streptococcal pneumonia

 

 



Slide 28 Respiratory Distress Syndrome -
RDS

Presentation
• Nasal flaring, intercostal 

retractions, grunting, tachypnea, 
minimal chest expansion, 
abnormal breath sounds, crackles, 
abnormal ABG
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Screening/Prevention of RDS

• Amniocentesis 
• Lecithin-to-sphingomyelin 

(L/S) ratio in amniotic fluid
• Phosphatidylglycerol (PG)
• Normal L/S-ratio > 1.5 
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RDS Treatment

• Antenatal corticosteroids (mother)
• Surfactant (neonate)
• Intubation/Oxygen/CPAP
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RDS

Cause
Insufficient ________ 
production in premature 
infants’ immature lungs
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RDS

Complications of RDS
• Intracranial hemorrhage 

(intraventricular hemorrhage in particular)

• Acidosis
• Hypoglycemia 
• Patent ductus arteriosus
• Hypotension 
• Permanent lung damage
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... Clamping Clamping too latetoo late can lead to blood thickening, respiratory 
problems, and can interfere with important efforts to help get 
the baby breathing.
On the other hand, clamping too earlyclamping too early can deprive the baby of 
a last squirt of valuable blood from the life-giving umbilical 
cord. Researchers from Brighton and Sussex University 
Hospitals analyzed the results of 7 different studies involving 
the timing of cord clamping in babies born early. The results 
appear in the October 2004 Cochrane Database of Systematic 
Reviews. They suggest the cord should be clamped and cut 
somewhere between 30 and 120 seconds after birth -- the 
length of a television commercial -- to give the baby extra 
blood. Doing this in premies cuts the chances of anemiaanemia and 
later transfusion in half. It also cuts the risk of later brain 
hemorrhage hemorrhage by almost that much. Just 30 extra seconds of 
connection after the miracle of birth can be one last precious 
gift of pregnancy. 

Alan Greene MD FAAP  
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clampingclamping of the umbilical cord     
(< 10 seconds post partum) ?

A. umbilical hernia

B. respiratory problems 

C. blood thickening 

D. brain hemorrhage

Answer:  
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clavicle fracture. The cause is birth 

trauma due to dystocia. 
What does dystocia mean?

A. Macrosomia

B. Breech presentation

C. Dysplasia of the shoulder

D. Difficult labor and delivery

Answer:  
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• Normal birth weight for a newborn: ≥≥≥≥≥≥≥≥ 2.5 2.5 kgkg (5 lb 8 oz)(5 lb 8 oz)

•• Physiological weight lossPhysiological weight loss is  5-10 % of the birth 
weight during the first days of life. The birth 
weight is regained during the 2nd week of life

•• Pathological weight lossPathological weight loss (>10%) 
• Common causes: 

InfectionInfection (1.           2.                  ), malabsorptionmalabsorption, 
malnutritionmalnutrition

 

 

Slide 41 Pathological Weight Loss in Neonate

During palpation of the cranial sutures and 
fontanelles, the chiropractor observes a 
distinct depression in the anterior 
fontanelle. What is the most likely cause?

A. Hydrocephalus
B. Vomiting or diarrhea
C. Microcephaly
D. Depressed skull fracture during delivery

Answer:  
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Undescended Testis in a Neonate and 

Pathological Weight Loss Week 1 and 2

• What is an acute pediatric 
complication of undescended testis?

A. Testicular cancer

B. Infertility

C. Femoral hernia

D. Testicular torsion

Pathological Weight Loss in Neonate

Answer:  
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• The weight development is a good indicator 
of the state of health in a child.

• A low-birth-weight infant gains weight 
quicker, and an infant of excessive size gains 
slower.

• The birth weight is doubled at the age of 5 
months and tripled at age 1 (10 kg/22 lb.)

• Weight and height development: proportional 
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Nonorganic FTT: 

• Environmental and psychosocial factors
• Abnormal interactions between the caregiver 

and the infant or child  
• Neglect of infant
• Inadequate provision of food and/or 

inadequate intake of food 

Organic FTT: 
• Infection, malnutrition, malabsorption, birth 

defects, organic disease, increased 
metabolism  

Nonorganic FTT: Results from 

various environmental and 

psychosocial factors, such as  

abnormal interactions between 

the caregiver and the infant or 

child. This can result in an 

inadequate provision of food 

and/or inadequate intake of 

food.  

 

Organic FTT: Caused by 

infection, malnutrition, 

malabsorption, organic disease 
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Beginning of 2nd Year to Puberty

• Weight gain constant: 2.5 - 3 kg /year

• Formula: Weight= (age X 2) kg + 8 kg

Example:

�Weight at age 3 = (3 X 2) kg + 8 kg = 14 kg

• The largest weight gain occurs during 
infancyinfancy and pubertypuberty

• The weight and height development recorded 
on growth chartFormulas will be printed on the exam and will not have to be memorized
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Height DevelopmentHeight Development

• Normal length at birth is 50 cm (20 inches)

• Growth is most rapid during the first year of 
life

• Mean increase in length is 25cm the first 
year and 12cm the second year

• From age three to puberty the growth is
6cm/year6cm/year

• Formula:

Formulas will be printed on the exam and will not have to be memorized

Example:

�Height at age 3 = (3 X 6) cm + 80 cm = 98 cm
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Puberty

____________________________

Girls have a growth spurt ≈ 2 years 
earlier than boys, but it isn’t as rapid.

After puberty, the growth rate slows 
down considerably.

The skeletal ageThe skeletal age is better suited for 
assessment of physical development 
(growth, maturity) than the chronological 
age (see below)  
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Formulas will be printed on the exam and will not have to be memorized
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Esophageal Atresia

TEF

T = tracheo

O = oesophageal

F = fistula

T= tracheo

E= esophageal

F = fistula

Conclusion

TOF = TEF

 

 



Slide 52 Esophageal Atresia &
Tracheoesophageal Fistula

T= tracheo

E= esophageal

F = fistula
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Almost 20 percent 
have a congenital 
heart defect  
 
Pulmonary 
hypoplasia and 
pulmonary arterial 
hypertension are 
common 
 
Between 5 to 16 
percent have a 
chromosomal 
abnormality   
 
 
 



Slide 54 Duodenal Atresia - Double Bubble Sign

Larger, Larger, 
proximal proximal 
““bubblebubble””
is air in a is air in a 
dilated dilated 

stomachstomach

More 
distal, 
smaller 
“bubble”
is air in a 
dilated 

proximal 
duodenum

Treatment

� All congenital causes of duodenal obstruction require surgery 

Prognosis 

� If left untreated, it is fatal 
� Prognosis will depend on the presence of associated cardiac, TEF, anal, renal, or 
skeletal abnormalities (VATER syndrome) 

IMPORTANT
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V - Vertebral anomalies 
A – Atresia (duodenal or anal)
C – Cardiovascular anomalies  
T - Tracheoesophageal fistula 
E - Esophageal atresia 
R – Renal anomalies  
L - Limb anomalies

 

 

 


