CLINICAL NOTES REQUIRED FOR CAT-III

BILAL MARWA
Chapter 10: Respiratory System (lecture 1)

Tracheoesophageal Fistula

A fistula (abnormal passage) between the trachea and esophagus occurs once in 3000 to 4500 live births (Figs. 10-5 and 10-6); most affected infants are males. In more than 85% of cases, the tracheoesophageal fistula (TEF) is associated with esophageal atresia. A TEF results from incomplete division of the cranial part of the foregut into respiratory and esophageal parts during the fourth week. Incomplete fusion of the tracheoesophageal folds results in a defective tracheoesophageal septum and a TEF between the trachea and esophagus.
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TEF is the most common anomaly of the lower respiratory tract. Four main varieties of TEF may develop (see Fig. 10-5). The usual anomaly is for the superior part of the esophagus to end blindly (esophageal atresia) and for the inferior part to join the trachea near its bifurcation (see Figs. 10-5A and 10-6). Other varieties of this anomaly are illustrated in Figure 10-5B to D. Infants with the common type of TEF and esophageal atresia cannot swallow so they frequently drool saliva at rest and immediately regurgitate milk when fed. Gastric and intestinal contents may also reflux from the stomach through the fistula into the trachea and lungs. This refluxed acid, and in some cases bile, can cause pneumonitis (inflammation of the lungs) leading to respiratory compromise. Polyhydramnios (see Chapter 7) is often associated with esophageal atresia. The excess amniotic fluid develops because fluid cannot pass to the stomach and intestines for absorption and subsequent transfer through the placenta to the mother's blood for disposal.

Chapter 9: Pharyngeal Apparatus (lectures 2-4)

Branchial (Cervical) Sinuses

External branchial (cervical) sinuses are uncommon and almost all result from failure of the second pharyngeal groove and the cervical sinus to obliterate (Figs. 9-10D and 9-11A and B). The sinus typically opens along the anterior border of the sternocleidomastoid muscle in the inferior third of the neck. Anomalies of the other pharyngeal grooves occur in approximately 5% of cases. External branchial sinuses are commonly detected during infancy because of the discharge of mucous material from them (see Fig. 9-11A). These lateral cervical sinuses are bilateral in approximately 10% of cases and are commonly associated with auricular sinuses.

Internal branchial (cervical) sinuses open into the tonsillar sinus or near the palatopharyngeal arch (see Fig. 9-10D and F). These sinuses are very rare. Almost all these sinuses result from persistence of the proximal part of the second pharyngeal pouch. Normally this pouch disappears as the palatine tonsil develops; its normal remnant is the tonsillar sinus.

Branchial Fistula

An abnormal canal that opens internally into the tonsillar sinus and externally in the side of the neck is a branchial fistula. This canal results from persistence of parts of the second pharyngeal groove and second pharyngeal pouch (see Figs. 9-10E and F and 9-11B). The fistula ascends from its opening in the neck through the subcutaneous tissue and platysma muscle to reach the carotid sheath. The fistula then passes between the internal and external carotid arteries and opens into the tonsillar sinus
Branchial Cysts

Remnants of parts of the cervical sinus and/or the second pharyngeal groove may persist and form a spherical or elongate cyst (see Fig. 9-10F). Although they may be associated with branchial sinuses and drain through them, branchial cysts often lie free in the neck just inferior to the angle of the mandible. However, they develop anywhere along the anterior border of the sternocleidomastoid muscle. Branchial cysts do not usually become apparent until late childhood or early adulthood, when they produce a slowly enlarging, painless swelling in the neck (Fig. 9-12). The cysts enlarge because of the accumulation of fluid and cellular debris derived from desquamation of their epithelial linings (Fig. 9-13). Branchial cysts have also been observed in the parathyroid glands

Thyroglossal Duct Cysts and Sinuses

Cysts may form anywhere along the course of the thyroglossal duct (Fig. 9-19). Normally, the thyroglossal duct atrophies and disappears, but a remnant of it may persist and form a cyst in the tongue or in the anterior part of the neck, usually just inferior to the hyoid bone (Fig. 9-20). Most thyroglossal duct cysts are observed by the age of 5 years. Unless the lesions become infected, most of them are asymptomatic. The swelling produced by a thyroglossal duct cyst usually develops as a painless, progressively enlarging, movable mass (Fig. 9-21). The cyst may contain some thyroid tissue. After infection of a cyst, a perforation of the skin occurs, forming a thyroglossal duct sinus that usually opens in the median plane of the neck, anterior to the laryngeal cartilages (see Fig. 9-19A).
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Facial Clefts

Various types of facial clefts occur, but they are all extremely rare. Severe clefts are usually associated with gross anomalies of the head. Oblique facial clefts (orbitofacial fissures) are often bilateral and extend from the upper lip to the medial margin of the orbit. When this occurs, the nasolacrimal ducts are open grooves (persistent nasolacrimal grooves). Oblique facial clefts associated with a cleft lip result from failure of the mesenchymal masses in the maxillary prominences to merge with the lateral and medial nasal prominences. Lateral or transverse facial clefts run from the mouth toward the ear. Bilateral clefts result in a very large mouth, a condition called macrostomia. In severe cases, the clefts in the cheeks extend almost to the ears.

Chapter 8: Body Cavities, Mesenteries, and Diaphram (lecture 5)

Posterolateral Defects of Diaphragm

Posterolateral defect of the diaphragm is the only relatively common congenital anomaly of the diaphragm (Figs. 8-10A and B and 8-11). This diaphragmatic defect occurs about once in 2200 newborn infants and is associated with congenital diaphragmatic hernia-(CDH, herniation of abdominal contents into the thoracic cavity). Life-threatening breathing difficulties may be associated with CDH because of inhibition of development and inflation of lungs (Fig. 8-12). The candidate region for CDH was reported to be chromosome 15q26. Moreover, fetal lung maturation may be delayed. CDH is the most common cause of pulmonary hypoplasia. Polyhydramnios (excess amniotic fluid) may also be present. CDH, usually unilateral, results from defective formation and/or fusion of the pleuroperitoneal membrane with the other three parts of the diaphragm (see Fig. 8-7). This results in a large opening in the posterolateral region of the diaphragm. As a result, the peritoneal and pleural cavities are continuous with one another along the posterior body wall. This congenital defect, sometimes referred to clinically as the foramen of Bochdalek, occurs on the left side in 85% to 90% of cases. The preponderance of left-sided defects may be related to the earlier closure of the right pleuroperitoneal opening. Prenatal diagnosis of CDH (Fig. 8-13) depends on ultrasound examination and magnetic resonance imaging of abdominal organs in the thorax.
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The pleuroperitoneal membranes normally fuse with the other three diaphragmatic components by the end of the sixth week (see Fig. 8-7C). If a pleuroperitoneal canal is still open when the intestines return to the abdomen from the physiological hernia of the umbilical cord in the 10th week (see Chapter 11), some intestine and other viscera may pass into the thorax. The presence of abdominal viscera in the thorax pushes the lungs and heart anteriorly and compression of the lungs occurs. Often the stomach, spleen, and most of the intestines herniate (see Figs. 8-12 and 8-13). The abdominal viscera can usually move freely through the defect; consequently, they may be in the thoracic cavity when the infant is lying down and in the abdominal cavity when the infant is upright. Most babies born with CDH die not because there is simply a defect in the diaphragm or abdominal viscera in the chest, but because the lungs are hypoplastic due to compression during development. The severity of pulmonary developmental abnormalities depends on when and to what extent the abdominal viscera herniate into the thorax, i.e., on the timing and degree of compression of the fetal lungs. The effect on the ipsilateral (same side) lung is greater, but the contralateral lung also shows morphologic changes. If the abdominal viscera are in the thoracic cavity at birth, the initiation of respiration is likely to be impaired. The intestines dilate with swallowed air and compromise the functioning of the heart and lungs. Because the abdominal organs are most often in the left side of the thorax, the heart and mediastinum are usually displaced to the right.

The lungs in infants with CDH are often hypoplastic and greatly reduced in size. The growth retardation of the lungs results from the lack of room for them to develop normally. The lungs are often aerated and achieve their normal size after reduction (repositioning) of the herniated viscera and repair of the defect in the diaphragm; however, the mortality rate is high. Prenatal detection of CDH occurs in about 50% of cases. The role of fetal surgery in the treatment of these patients is at present not clear.
Chapter 11: The Digestive System (lectures 6-7)

Lecture 6 has no clinical notes

The following are clinical notes for Lecture 7, from Dr. Mojahed’s slides
Congenital Omphalocele

· This anomaly is a persistence of the herniation of abdominal contents into the proximal part of the umbilical cord

· Herniation of intestines into the cord occurs in about 1 in 5000 births

· Herniation of liver and intestines in 1 of 10,000 births

· Size of the hernia depends on its contents 

· The abdominal cavity is proportionately small when there is an omphalocele

· Immediate surgical repair is required

· Omphalocele results from failure of the intestines to return to the abdominal cavity

· The covering of the hernial sac is the epithelium of the umbilical cord which is a derivative of the amnion

Umbilical Hernia

· When the intestines return back to the abdominal cavity during the 10th week and then herniate through an imperfectly closed umbilicus, an umbilical hernia forms

· This is different from the omphalocele

· In umbilical hernia the protruding mass is covered by subcutaneous tissue and skin

· Hernia reaches its maximum size at the end of the first month after birth

· It usually ranges from 1 to 5 cm

· The defect through which the hernia occurs is the linea alba

· Hernia protrudes during crying, straining, or coughing

· It can easily be reduced through the fibrous ring at the umbilicus

· Surgery is not usually performed until it persists to the age of 3 to 5 years

Meckel Diverticulum

· This outpouching is one of the most common  anomalies of the digestive tract

· This congenital ileal diverticulum occurs in 2 to 4% of people 

· 3 to 5 times more prevalent in males than females

· It sometimes becomes inflamed and causes symptoms that mimic appendicitis

· The wall of the diverticulum contains all layers of the ileum and may contain small patches of gastric and pancreatic tissues

· The gastric mucosa often secretes acid, producing ulceration and bleeding

· It is the remnant of the proximal part of the yolk stalk

· It typically appears as a fingerlike pouch about 3 to 6 cm long

· It arises from the antimesenteric border of the ileum 40 to 50 cm from the ileocecal junction

· It may be connected to the umbilicus by a fibrous cord or an omphaloenteric fistula
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Congenital Megacolon

· A part of the colon is dilated because of the absence of autonomic ganglion cells in the myenteric plexus distal to the dilated segment of colon

· The enlarged colon has the normal number of ganglion cells

· The dilation results from failure of peristalsis in the aganglionic segment

· In most cases only rectum and sigmoid colon are involved 

· It is the most common cause of neonatal obstruction of the colon 

· Accounts for 33% of all neonatal obstruction

· Males are affected more often than females

· It results from failure of neural crest cells to migrate into the wall of the colon during the 5th and 6th weeks

· This results in failure of parasympathetic ganglion cells to develop in Auerbach plexuses

Imperforate Anus

· It occurs about once in every 5000 newborn infants

· More common in males

· Most anorectal anomalies result from abnormal development of the urorectal septum

· Results due to incomplete separation of the cloaca into urogenital and anorectal portions

· There is normally a temporary communication between rectum and anal canal dorsally, from the bladder and urethra ventrally

· It closes when the urorectal septum fuses with the cloacal membrane

· Lesions are classified as low or high depending on whether the rectum ends superior or inferior to the puborectalis muscle

· Following are the low anomalies :

· Anal agenesis with or without a fistula

· Anal stenosis

· Membranous atresia of anus

· Anorectal agenesis with or without fistula
Cystic Kidney Diseases

· In autosomal recessive polycystic kidney disease, diagnosed at birth or in utero by ultrasonography, both kidneys contain many hundreds of small cysts (Fig. 12-19A), which result in renal insufficiency. Death of the infant usually occurs shortly after birth; however, an increasing number of these infants are surviving because of postnatal dialysis and kidney transplantation.

· Multicystic dysplastic kidney disease results from dysmorphology during development of the renal system (see Fig. 12-19B). The outcome for children with multicystic dysplastic kidney disease is generally good because the disease is unilateral in 75% of the cases. In multicystic dysplastic kidney disease, fewer cysts are seen than in autosomal recessive polycystic kidney disease and they range in size from a few millimeters to many centimeters in the same kidney. For many years it was thought that the cysts were the result of failure of the metanephric diverticulum derivatives to join the tubules derived from the metanephrogenic blastema. It is now believed that the cystic structures are wide dilations of parts of the otherwise continuous nephrons, particularly the nephron loops (loops of Henle).

Urachal Anomalies
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In infants, a remnant of the lumen may persist in the inferior part of the urachus. In approximately 50% of cases, the lumen is continuous with the cavity of the bladder. Remnants of the epithelial lining of the urachus may give rise to urachal cysts (Fig. 12-22A), which are not usually detected except during a postmortem unless they become infected and enlarge. The patent inferior end of the urachus may dilate to form a urachal sinus that opens into the bladder. The lumen in the superior part of the urachus may also remain patent and form a urachal sinus that opens at the umbilicus (see Fig. 12-22B). Very rarely the entire urachus remains patent and forms a urachal fistula that allows urine to escape from its umbilical orifice (see Fig. 12-22C). 
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