EMBRYOLOGY


First Week 



Turner’s Syndrome

45, XO.  Web Neck, Ovarian Agenesis, Broad Chest.



Kleinfelter’s Syndrome
47, XXY.  Sterile male.  Hyalination of testicles.

Down’s Syndrome
Strictly Maternal.  Simian Crease, Flat Nasal Bridge, Low maternal α-fetoprotein levels


Second Week




Diethyl Stylbestrol

Inhibition of Implanation, disturbs estrogen/progesterone


Third Week



Sacrococcygeal Teratoma
Remnants of Primitive Node or Streak



Persistant Neurenteric Canal
Intestine is connected to Central Canal of Spinal Cord



Hydatidiform Mole

Failure of Chorionic Villi to develop into Tertiary Villi.  Can lead 



(Vesicular Mole)

to malignancy.  Empty ooctye.  Paternal.


Germ Layers



Gastroshisis & 

Abdominal contents herniated through Gap b/o faulty lateral folds



Epigastric Hernias


Placenta



Chorionic Villi Biopsies
BEST method of Karyotyping 



Placenta Previa

Placenta attached at Internal Os



Placenta Accreta

Adheres to Myometrium (Absence of Decidua Basalis)



Placenta Percreta

Penetrates Through Myometrium and Causes Bleeding



Amniotic Fluid

Polyhydramnios
Excessive Fluid >2L => Multiple Births or Diabetes Mellitus and can lead to anencephaply/meroanencephaly and GI problems

Oligohydroamnios
Low Levels < 400 mL => Kidney Failures



Amniotic Bands

Amnion Wraps around Fetus


Respiratory
Laryngeal Web
Incomplete recanalization of the larynx => membranous web partially obstructs airway


Laryngeal atresia results

Tracheo-esophageal fistula
“Fistula” = communication


Septum not formed between trachea and esophagus


Usually associated with esophageal atresia.


Usually leads to choking when swallowing and excessive saliva in upper tract

Respiratory Distress
Not enough surfactant => Alveoli glossiness (Hyaline Membrane Disease)

   Syndrome (RDS)
Thyroxine induces surfactant



Lung Hypoplasia

Hypo=small







Leads to:

1. Congenital Diaphragmatic Hernia

2. Oligohydroamnios

3. Renal Agenesis (Potter’s Syndrome)

Lung cysts


Congenital cysts => dilation of terminal bronchioles


Cardiovascular System



Ectopia Cordis


Heat is exposed to the outside



Dextrocardia


Bending of heart tube to left instead of right side



Atrial Septal Defects (ASD)
more common in female


1. 
Patent Foramen Ovale
MOST COMMON


2. 
Probe-Patent Foramen
Failure of fusion between septum primum and secundum


   Ovale



3. 
Secundum ASDs
abnormal resorption of septum primum






Defective development of septum secundum


4. 
Sinus Venosus ASDs
located in upper part of the interatrial septum close to SVC

Caused by incomplete absorption of sinus venosus into the right atrium



5.
Primum Defects
Septum Primum may fail to unite with the septum 






intermedium






Associated with Down’s Syndrome.

6.
Common Atrium
total absence of septum primum and secundum


Ventricular Septal Defect
defects of membranous part are most common of all congenital heart diseases
defects of muscular part are rare

complete absence of IV septum is rare


Truncus Arteriosus 

faulty migration of neural crest cells cause spiral septal defects



1.
Persistent Truncus
absence of development of spiral septum



2.
Aortico-Pulmonary
Lead to communication between ascending aorta and pulmonary

   
   
Septal Defects

trunk



3.
Transposition of Great
Aorta arises from right ventricle



   
Arteries

Pulmonary Truck from left ventricle







Results from lack of spiraling







If there is dextrocardia, then all is well



4.
Aortic/Pulmonary
leads to hypertrophy of respective ventricles




Stenosis


Tetralogy of Fallot

1.
Pulmonary Stenosis

2. Ventricular Septal Defect

3. Overriding of Aorta

4. Hypertrophy of Right Ventricle

· Asymmetrical partitioning with leads to smaller pulmonary orifice and larger aortic orifice

· Blood from both ventricles flow into over-riding aorta

· Patent Ductus Arteriosus occurs to compensate

· Patients have right to left shunting because of increased resistance of flow (smaller pulmonary trunk)



Anomalous Pulmonary
Pulmonary veins fail to open into the left atrium.  Open either into 




Venosus Return

right atrium or into other systemic veins.
Urinary



Renal Agenesis

Results due to failure of ureteric bud reaching the metanephros







Oligohydramnios


Pancake Kidney

Kidneys fail to ascend and fuse



Thoracic Kidney

Kidneys are in thorax – more common on LEFT side (No Liver)



Crossed Renal Ectopia
Kidney crosses to other side



Horseshoe Kidney

Top Part of kidney ascends, but inferior poles fuse at bottom


Duplication of Ureter

Because of Division of Ureteric Bud



Cong. Polycystic Kidney
Failure of Union between Secreting and Collecting Part of Kidney



Urachal Fistula

Complete non-obliteration of allantois



Urachal Cyst


Unobliterated Middle Segment of Allantois



Urachal Sinus


Failure of Closure of Distal Part of Allantois



Exstrophy of Bladder

Trigonal Region protrudes externally as flesh mass



Hypospadius


Failure of Fusion of Urethral Folds







Urethral Orifice on VENTRAL side of Penis



Epispadius


Urethral Orifice on DORSAL side of Penis



Cong. Adrenal Hyperplasia
Excess Androgens ( female hermaphroditism

POST MIDTERM

Genital System


Hermaphroditism

difficult to say the sex by external genitalia




True


Both Testicular AND Ovarian Tissues




Male Pseudo

Have Testes ONLY




Female Pseudo
Have Ovaries ONLY



Hypospadius


Failure of Fusion of Urethral Folds







Urethral Orifice on VENTRAL side of Penis



Chordee


Glans Penis is bent ventrally on Shaft of Penis



Epispadius


Urethral Orifice on DORSAL side of Penis







May Be associated with Exstrophy of Bladder



Double Uterus


Incomplete Fusion of Caudal part of Mesonephric Ducts






a)  Single Uterus with Double Vagina







b)  Bicornuate Uterus 


Fundus descends downward







c)  Septate/Arcuate Type of Uterus
Septum Through Uterus



Absence of Vagina

Failure of Formation of Sinuvaginal Bulbs







May be associated with Absence of Uterus



Vaginal Atresia

Non-canalization of Vaginal Plate







Imperforate Hymen



Cryptorchism


Undescended Testis (“crypt” = hidden, “orchis” = testis)



Ectopic/Maldescended
Testis descend to abnormal site ( medial part of thigh, front of 

Testis 


penis, between layers of abdominal wall



Cong. Inguinal Hernia

Persistent patent process vaginalis testis



Hydrocoele


Peritoneal Fluid descends into the tunica vaginalis







If Processus vaginalis is patent ( cong. Hydrocoele



Cystic Hydrocoele of Cord
collection of fluid on unobliterated portion of processus vaginalis



Gartner’s Duct Cyst

Cysts in remnants of mesonephric ducts (Gartner’s ducts) in lateral 

walls of vagina

Musculoskeletal


Bone Age


Can be determined by fusion of epiphyseal centers from X-Rays



Rickets



Vitamin D Deficiency which impairs Calcium absorption







Leads to disturbance of calcification of epiphyseal cartilage







Short, deformed and bowed limbs



Spina Bifida


Failure of fusion of the neural arches


Klippel-feil syndrome
Brevicollis










Cervical vertebrae are less than normal







Neck is short with restricted movements



Hemivertebrae


absence of one of two chondrific centers of mesenchymal centrum







Leads to Scoliosis



Achondroplasia

Dwarfism







Early fusion of epiphysial plate of limb bones







Autosomal dominant disorder







Associated with PATERNAL age



Craniosynostosis





Scaphocephaly
Early closure of SAGITTAL sutures







Narrow and Long Cranium




Oxycephaly

Turricephaly







Premature closure of CORONAL suture







Tower like skull (Coneheads)



Bifid Sternum


Or Sternal Foramen







Non-union of imperfect fusion of the sternal plates



Acrania


Calvarium is Absent







Defective Development of Neural Tube



Absence of a Muscle

i.e. Palmaris longus


Accessory Muscles

Early Splitting of Premuscle Mass



Amelia



Absence of a limb






Thalidomide use in early part of pregnancy



Meromelia


Phocomelia







Partial Absence of Limb







Thalidomide use throughout pregnancy



Syndactyly


Fusion of Digits







Digital Rays (mesenchyme) fail to break







Associated with Poland Sydrome



Poland Syndrome

Pectoralis Major is absent



Polydactyly


Extra digits







Apical ectodermal ridge breaks into more than normal







Hereditary



Congenital Torticollis

Wry Neck







Sternomastoid ( Contracture ( Flexed Neck on one side



Critical Period in Limb Devt.
Between 24-36 Days

Pharynx



Branchial Cysts

Lateral Cervical Cysts






Seen on anterior border of lower part of sternomastoid







Failure of obliteration of Cervical Sinus



Branchial Sinus

Lateral Cervical Cysts




External

Failure of Oblit. Of Cervical Sinus & 2nd Pharyngeal Groove




Internal

Persistence of Cervical Sinus and 2nd Pharyngeal Pouch



Branchial Fistula

Lateral Cervical Cysts

Branchial cyst opening inside intratonsillar cleft
Between Carotid Arteries



First Arch Syndrome

Faulty migration of neural crest into 1st Arch




Treacher-Collins
Mandibulofacial dysostosis

Upper Face

Lower eyelids, zygomatic bones and external ear defects




Pierre-Robin Synd.
Lower Face







Underdeveloped Mandible, Cleft Palate, Eye



Digeorge Syndrome

Failure of 3rd and 4th pouches to from thymus and parathyroids






Leads to Fish Mouth



Thyroglossal Cyst/Sinus
in FRONT of Neck







Failure of obliteration of Thyroglossal Duct


Ectopic Thyroid

Lingual Thyroid is seen on Tongue at Foramen Cecum






Or Along course of thyroglossal duct







Sublingual at level of Hyoid



Ankyloglossia


Short frenulum ( Tongue Tie



Macroglossia


Long Tongue



Bifid Tongue


Failure of Lateral Lingual Swellings to Fuse



Microglossia


Small Tongue




Hanhart’s Synd.
Associated with micrognathia and limb defects


Face, Palate, Nose and Teeth


Cleft Lip



Median Cleft Lower
Failure of Fusion of Mandibular Prominences




Cleft Upper Lip
Unilateral or Bilateral






No Fusion btw the maxillary process and intermaxillary segment



Median Cleft Upper
(Harelip) No Fusion of Median Nasal Prominences


Cleft Palate




Anterior Cleft

Primary and Secondary Palate DON’T Fuse




Posterior Cleft

Lateral Palatal Process DON’T Fuse



Oblique Facial Cleft

Medial Angle of Eye to Upper Lip






No fusion and merging of maxillary prominence with 

medial/lateral nasal prominences



Transverse Facial Cleft
Unilateral or Bilateral






Angle of Mouth to Ear







No fusion between mandibular and maxillary processes







Gives rise to microstoma (small mouth)



Bifid Nose


No Fusion between two medial nasal prominences



Enamel Hypoplasia

Associated with Nutritional Deficiency



Cong. Teeth Discoloration
Drugs (like Tetracycline) ( enamel discoloration of fetus enamel







If taken while enamel is being formed







Deciduous Teeth ( 14 weeks of fetal life to 10th Postnatal Month






Permanent Teeth ( 14 weeks of fetal life to 16th Postnatal YEAR

Nervous System


Spina Bifida


Due to nonfusion of vertebral arches



Occulta

Not recognized from outside (only tuft of hair)



Cystica


Protrusion of spinal cord or meninges




   Meningeocoele
Meninges + CSF




   Meningomyelocele
Spinal Cord + Spinal Cord Roots + Meninges



   Myeloschisis
MOST SEVERE






Non fusion of neural folds so spinal cord is mass of tissue


Pharyngeal Hypophysis
Persistence of Rathke’s Pouch


Basipharyngeal Canal

Remnant of Stalk of Rathke’s Pouch






Body of Spenoid


Craniopharyngiomas

Remnant of Stalk of Rathke’s Pouch in Roof of Pharynx






Or in Basisphenoid



Meroancephaly 

(exencephaly)







Associated with Polyhydramnios & Inc alpha fetoprotein







Failure of closure of anterior neuropore



Alpha Fetoprotein
High
Neural Tube Defects






Spina Bifida with myeloschisis







Open Ventral Wall Defects (omphalocoele/gastroschisis)






Low
Down’s Syndrome



Hydrocephalus

Enlargement of head due to increased CSF collection



Obstructive

Due to obstruction of aqueduct of Sylvius, interventricular foramen 

or foramen of fourth ventricle



Non-obstructive
Defect at site of absorption (i.e. Arachnoid Villi)


Arnold-Chiari Malformation
Herniation of Medulla and Tonsils of Cerebellum into Vertebral 

Canal thru foramen magnum ( small posterior cranial fossa
Associated with Non-obstructive hydrocephalus



Hydranencephaly

Cerebral Hemispheres are absent







Due to interference with blood supply to brain


Microcephaly


Small skull due to small brain due to genetic/enviro factors


Cranium Bifidum

Defect in cranial vault at midline






Associated with brain anamoles such as:








Meningocoele








Meningoancephalocoele








Meningohydroencephalocoele

Cardiovascular II & III

Double Aortic Arch

Failure of Right Aortic Arch to disappear






( Both arches constrict trachea and esophagus






( Wheezing, aggravated by crying, flexion of neck


Right Sided Arch of Aorta
Persistence of distal segment of right dorsal aorta &





Involution of Corresponding segment of left dorsal aorta






Could be retroesophageal ( constrict


Co-Arctation of Aorta

Constrictions of various lengths of arch of aorta





Ductus Arteriosus is incorporated into aortic walls






Contraction of Ductus art. At birth ( co-arctation






More common in males





Associated with Turner’s Syndrome


Retroesophageal Right
May form constricting ring with arch around eso. and trachea


   Subclavian Artery

Due to disappearance of:






Right Dorsal Aorta (cranial to 7th cervical intersegmental a)







Fourth Aortic Arch






And Persistence of







Distal Right Dorsal Aorta







Right 7th cervical intersegmental a

Patent Ductus Arteriosus
Most common vascular congenital anomale






More common in females






Associated with maternal rubella infection






Insufficent lungs ( insufficient bradykinin






Murmur heard for two days
Special Senses (Eye)

Detachment of Retina

Occurs between neural and pigment layers of retina

Coloboma


Deficiency in choroid/iris





AKA Keyhole pupil






Due to failure of closure of choroid (optic) fissure



Palpebral

Notching of upper eyelid

Congenital Cataracts

Opacity of lens





Rubella Infection of mother


Persistent Pupillary Memb.
Remnants of papillary membrane exist over lens





Interferes with normal vision


Aphakia


Absence of lens





Due to failure of optic vesicle to induce lens formation

Aniridia


Absence of iris

Cryptophthalmos

Hidden eye due to failure of palpebral fissure to develop

Anophthalmos


Absence of eyeball

Microphthalmos

Small eye with or without other abnormalities






Due to Rubella virus, toxoplasma gondii & herpes simplex virus


Atresia of Pupil

Entire pupillary membrane persists


Galactosemia


leads to cataracts

Special Senses (Ear)


Congenital Deafness

(Deaf Mutism)





Due to rubella infection or genetic factors






Spinal organ of Corti is not formed properly






May form part of 1st arch syndrome


Auricular Appendages
Accessory auricular hillocks

Pre-auricular sinuses

May be due to abnormal development of auricular hillocks






OR defective closure of dorsal end of 1st pharyngeal groove





May be associated with deafness and kidney malformation


Low Set Auricles

Abnormal shapes of auricle





Seen in infants with chromosomal syndromes (i.e. Trisomy 18)

Anotia



Absence of auricle due to failure of auricular hillocks to appear






1st arch syndrome


Microtia


Small auricles due to suppression of development of auricular 

hillocks

Atresia of External 

Failure of Meatal Plug to canalize EAM

  Auditory Meatus

1st arch syndrome

Congenital Fixation

Results in conductive deafness

   of Stapes

Congenital Cholestaoma
Cyst form from cells of meatal plug that were displaced during 

canalization
