Second Test Reading Notes

Chapter 11 Abdominal Wall and Hernia

1. This is the most common problem for surgical consultation with as many as 10% of repairs recurring. Sensory innervation of anterior wall is supplied by sensory branches down through L1. Most of these exhibit a transverse pattern and then an oblique pattern at the groin. 

2. 7 layers make up the abdominal wall: 

a. Skin: transgressed by Langer’s lines of cleavage. 

b. Superficial fascia: two layers with more superficial being Scarpa’s and the deeper being Scarpa’s. These can be incised with little effect. They are continuous into the groin as Colle’s and dartos. 

c. External Oblique muscle: Originates from lower six ribs. The aponeurosis forms a portion of the anterior rectus sheath.  It will roll over in the groin to form the inguinal ligament. It continues into groin as the external spermatic fascia and in groin as the fascia lata. 

d. Internal Oblique Muscle: Its fibers go up in high flank, transverse in mid flank, and downward in low flank. It will continue on as the cremasteric muscle. 

e. Transversus muscle: deepest of three muscular layers. It fuses medially to form rectus sheath and linea alba. 

f. Transversalis fascia: uninterrupted envelope of fascia around interior of abdominal cavity. 

g. Peritoneum: this is a serous membrane that lines the entire peritoneal cavity. During development this process allows the testicles to move downward and carry a portion of the fascia with it (patent processes vaginalis). This will normally obliterate and seal abdominal cavity. If not, then a patency exists that invites hernias. 

3. Midline: midway between the umbilicus and symphysis pubis is a landmark called the semicircular line of Douglas. Above this the anterior sheath is formed by external oblique aponeurosis and the internal oblique aponeurosis. The posterior sheath is formed by internal oblique and transversalis fascia. Below the line all three aponeuroses cross the midline leaving only the perionteum and transversalis fascia. 

4. The midline incision is easy to perform and transects no major vessels because they do not cross the midline. Transverse incisions go with the langer’s lines and typically result in a more cosemetically acceptable scar. In addition, post op coughing can actually close the scar. The Rocky-Davis incision is used for appendix removal. Very little suturing is necessary after this. The Pfannenesteil incision is used for C sections and hides the scar in the pubic hairline. 

5. Hernias: protrusion of any organ or structure. 

a. Inguinal Hernias: occurs when bowel or other protrudes through the abdominal ring because of the peritoneal continuity down through the patent processes vaginalis. A hydrocele occurs when this patency does not yet have bowel and only fluid. It is often greater when standing than when sitting. Typically they produce a bulge in the groin with increasing intraabdominal pressure. Indirect hernias are the most common type. Bowel in these can either become incarcerated or strangulated. Hernia defects never close spontaneously and when they are detected, it is recommended that they be repaired. Generally the abdominal vicera can be reduced and returned with eventual surgical obliteration of the patent processes. 

b. Direct Inguinal Hernias: This proceeds directly through the inguinal wall. They protrude medial to the epigastric vessels. They are not usually congenital lesions and thus develop in old age. They generally cause bulges in the groin. They have a lower incidence of incarceration and strangulation. 

c. Femoral hernia: acquired lesion that results from a large femoral ring. These typically cause bulges in the thigh. It is susceptible to incarceration and strangulation. 

6. Umbilical Hernias: the umbilical hernia is a protrusion of abdominal contents through a fascial defect at the umbilicus. It is covered by a peritoneal layer. The omphalocele is a failure of closure of the umbilicus with a protrusion of abdominal contents that are closed by the peritoneal sac and amnion. Gastroschisis is more severe and is when the abdominal contents actually protrude through the amnion. Most of the umbilical hernias will heal spontaneously. The other two are surgical emergencies. 

7. Other hernias

a. Spigelian: herniations through the semilunar line. 

b. Grynfelt’s: widemouthed hernia that protrudes through the superior lumbar triangle. 

c. Petit’s: through the inferior lumbar triangle. 

d. Richter’s Hernia: hernia through any site where only a portion of circumference of bowel protrudes. They do not produce bowel obstruction but can be associated with infarction and gangrene. 

e. Littre’s: any groin hernia that contains a Meckel’s diverticulum. 

f. Obturator: these are often Richter’s that protrude through the obturator canal. Can produce obstruction with paresthesia because of compression of obturator nerve.

g. Hseelebach’s: femoral hernia that is lateral to femoral vessels. 

h. Pantaloon: simultaneous direct and indirect. 

i. Sliding: a portion of the wall of the sac is made up of a visceral organ. 

j. Incisional: hernia through an old incision site. 

Chapter 16 Biliary Tract

1. Various anomalies exist concerning the biliary tract system. Located at right and left divisions of liver and is approximately 10 cm long and 5 cm in diameter. It consists of a fundus body and neck. It secretes about 500 to 1000mls of bile per day. 

2. Bile acids are synthesized from cholesterol in the liver and are conjugated with glycine or taurine before they are excreted. Most of the reabsorption of the bile acids occurs in terminal ileum. Thus, you have an enterohepatic circulation. Bile is important for alkalinization of chyme, making luminal contents isoosmolar and digesting and absorbing fats and the fat soluble vitamins. 

3. Most common stones are mixed which consist mostly of cholesterol. These cholesterols and bile will nucleate with other compounds to form stones. Black stones form in the gallbladder and are made up of heme breakdown products. Brown stones are typically due to an infected gallbladder. 

4. Genetics and environment will predispose. Risk factors include obesity, multiparity, high dose estrogens, rapid weight loss, TPN. Certain disease also predispose. Prevention is aimed at low fat diet, high fiber, high calcium meals, eating regularly, eating foods with low saturated fat. 

5. Hallmark of disease is biliary colic. Pain is steady and severe and usually in epigastrium. Pain typically results from contraction of gallbladder. If jaundiced, light colored stools and tea colored urine may be seen. Malignancies typically have a dull pain associated with them. Pruritis may also be seen. Patient may appear doubled up or still, fever, N/V with abdomen typically being soft. Murphy’s sign may be present because of inflammation of visceral peritoneum. Guarding and rebound may be present. 

6. Amylase may be slightly elevated, LFTs may show increases in unconjugated or indirect in the hemolytic disorders,  and the direct or conjugated may be increased in extrahepatic biliary obstruction. Alk Phos may also be increased. AST and ALT may also be increased but the Alk Phos is typically higher in both with obstruction and converse true in hepatitis. 

7. U/S is the test of choice and has a S/S of 95%, but not helpful for stones in bile ducts. Oral cholecystogram can also be used if U/S is -. PTC (percutaneous transhepatic cholangiogram) or an ERCP (endoscopic retrograde cholangiopancreatogram). 

a. Most people have asymptomatic gallstones and approx 1 to 2% of these people will have symptoms. As length of time increases with gallstones and remain aymptomatic, the likelihood of complications also decreases. If DM, then do not do prophylactic chole. If have procelin gallstone (calcified), then take out because of risk of GB cancer. If found incidentally at laprotomy, then consideration should be given to take out GB. 

b. Chronic Cholecystitis: Biliary colic is associated with chronic dz. Includes N/V with pain, intolerance to fatty foods, flatulence, belching and indigestion (dyspepsia). Not associated with acute infection, therefore, leukocyte count will not be elevated. Thus, chronic vs acute is based on above s/s without elevation of leukocyte count. Treat acute pain episode, get U/S, and schedule a cholecystectomy with cholangiogram. Oral dissolution therapy of stones can be done but takes approx 6 months to a year to be effective. 

c. Acute Cholecystitis: Similar to biliary colic except there is an obstructing stone in the duct. Thus, progressive distension and inflammation occur. In addition to s/s, if peritoneal involvement occurs, then have guarding and rebound. Should get plain and upright films of chest and abdomen. Initial management includes IV fluids, NPO, and IV antibiotics. Optimum time for surgery is approx 3 days after onset of symptoms. Acute gangrenous cholecystitis has a higher morbidity and mortality rate and patients tend to be older and have comorbidities. Acute emphysematous cholecystitis results from gas forming bacteria. It also affects older patients and those with DM. Finding significant GB associated air on X-ray is classic. Choledocholithiasis: 15% of cases where stone obstructs the common bile duct. Characteristic are jaundice, with light colored stools and dark tea colored urine. Acute cholangitis  can develop with jaundice, RUQ pain, and fever/chills. This is Charcot’s triad. If infection results with pus in the ducts, then acute suppurative cholangitis can develop. Charcot’s plus hypotension and mental confusion make up Reynold’s tetrad. PTC will show a meniscus sign. 

d. Acute Gallstone Pancreatitis: Passage of stones and sludge is usually associated as opposed to duct obstruction at Ampulla. The amylase is usually extremely high, as opposed to the alcoholic form which has moderate elevations of amylase. 

e. Gallstone ileus: responsible for only 1 to 2% of intestinal obstructions. This results from a gallstone eroding through GB and being placed into the SI. The stone usually becomes impacted in the ileum close to the ileocecal valve. Surgical management includes a celiotomy and enterolithotomy. Typically seen in older patients. 

8. Gallbladder Cancer: uncommon and accounts for 2% of malignancies. Commonly seen in elderly and women with 80% of individuals having gallstones. It spreads early through invasions to liver and is often an adenocarcinoma. Vague RUQ pain, WL, and malaise with jaundice in 50% of cases. 5 year survival is less than 5%. 

9. Extrahepatic Bile Duct Malignancies: Very uncommon and seen with individuals who have UC or slcerosing cholangitis. Typically found above junction of cystic and common duct. They are mucin producing adneos. Resection for cure is the exception rather than the rule. PTC and ERCP are very helpful in classification and determination of dz. Resection is helpful but the 5 year survival rate is between 0 and 5%. The operation of choice is a Whipple’s procedure. 

10. Bile Duct Injury and Stricture: More than 90% of strictures are iatrogenic. 

Chapter 17 Pancreas

1. Lies in transverse orientation in retroperitoneum at L2 and weighs 70 to 110 g and is 12 to 18 cm in diameter. It has a head, neck, body and tail. The main pancreatic duct (duct of Wirsung) drains through the Ampulla of Vater. Blood supply is via the pancreaticoduodenal arteries. The superior are from the gastroduodenal and the inferior are from the superior mesenteric artery. Nerve supply is via afferent sensory fibers and the S and PS systems. 

2. The exocrine pancreas secrets 1 to 2 liters of fluid per day that is isotonic and alkaline. Most enzymes are secreted as inactive precursors. Secretin is stimulated by acid and causes release of alkaline and CCK is stimulated by digested food products and this causes release of enzymes. The islets of langerhan are responsible for the endocrine function. The alpha (glucagons), beta (insulin) and gamma (somatostatin). 

3. Acute Pancreatitis: diffuse inflammation of the pancreas. Alcohol ingestion and biliary calculi are the most responsible etiologies (85%). The most common causes are metabolic, mechanical and vascular. Alcohol is the metabolic and takes 6 to 8 years of hard drinking preceding event. The most common mechanical is gallstones. Ischemic injuries are the result typically from severe hypotension or as a complication after abdominal surgery. 

a. Presentation: typically with noncrampy epigastric abdominal pain with radiation to L or R quad or to back. Associated with N/V and signs include fever, tachy with tenderness and guarding. Leukocytosis with elevated amylase and lipase are seen. The major prognostic scoring systems are Ranson’s criteria and the APACHE II criteria. Ranson’s has to be done at admission whereas APACHE can follow a patient at any point. CT scans also aid in prognosis as well. 

b. Treatment: maintain adequate tissue perfusion via cardiac parameters and fluid resuscitation. Often called a retroperiotneal burn because of the amount of fluid loss that is seen. 

c. Complications: hypocalcemia, hyperglycemia and renal failure. Necrosis of the gland is common in severe forms. If necrotic pancreatic tissue becomes infected, the mortality rate goes up significantly. 

4. Chronic Pancreatitis: causes include trauma (alcohol) and cholelithiasis. CF and congenital problems can also cause chronic panc. With repeated bouts, the pancreas will scar and the exocrine and endocrine functions become compromised. 

a. Presentation: pain that can become extreme (goes up with number of attacks). Malnutrition and vitamin B12 def can result. CT is the test of choice. 

b. Treatment: Management is conservative with low fat diet, enzyme replacement, and insulin administration. Surgery is indicated if pain is incapacitating. ERCP is initial test followed by resection or decompression of ducts. 

5. Pseudocysts: Most common complicaton of acute pancreatitis where fluid collects in the pancreas and is walled off. This fluid contains pancreatic enzymes and fluids. It is lined by a nonepithelial tissue. Epigastric pain is most common symptom but N/V can be seen as well. Pseudocyst suspicious if ab pain longer than one week after episode of pancreatitis, with increased amylase or lipase, and palpable abdominal mass. CT is first line. 30% will resolve spontaneously with management via TPN and rest. The complications can be very significant in that infection can result or they can abut pancreatic vessels. If the cyst does not resolve in 4 to 6 weeks then drainage should be performed. Internal drainage is preferred. 

6. Pancreatic Neoplasms: Adenocarcinoma of pancreas is 4th most common cause of cancer death. Risks include age and cigarette smoking. Most common location is in head. May present with asymptomatic jaundice. Pain may be in posterior epigastric or rad to back. It is often constant and radiating. Evaluation should begin with U/S. Vitamin K should be given to correct any coagulapathies. A whipple procedure is often performed (pancreaticoduodenectomy with antrectomy and choledochojejunostomy, pancreaticojejunostomy, and gastrojejunostomy). Cystadenocarcinoma typically arises in body and tail and thus these are removed. These are rare cancers and are more common in females. Usually  found incidentally on CT scan. Aggressive treatment because of favorable prognosis. Islet cell tumors consist of insulinomas and gastrinomas. 

7. Zollinger Ellison: severe peptic ulcer caused by gastrin secreting islet cell tumor. Dx with ulcers in unusual locations, profuse watery diarrhea, or large gastric rugal folds. 

Chapter 18 Liver

1. Liver is largest gland in body, weighs 1500 g. Below diaphragm. Covered with Glisson’s capsule and peritoneum except for posterior surface. Peritoneal reflections make up the falciform, coronary, and triangular ligaments. Portal vein supplies 70% of blood flow. Functional unit is lobule with hepatic artery and portal veins at periphery and draining vein in middle. Liver has over 2000 metabolic functions. The cells continuously divide and can replace entire liver in 50 days. It also performs immune functions via hepatocytes. 

2. Hepatic Tumors, Cysts and Abscesses: many asymptomatic findings are seen in liver. 

b. Benign Tumors: Cavernous hemangioma-most common benign liver tumor. These are probably congenital lesions that enlarge with time. U/S is usually diagnostic. If very large, they can cause painful symptoms. If they spontaneously thrombose, they can lead to transient pain, elevation of enzymes, and involution. Hepatic Adenomas-occurs in young women between ages 30 and 50. Hx of estrogen exposure. Solitary unencapsulated masses. They are sheets of hepatocytes without portal triads. Tx is surgical resection. It can lead to hepatocellular carcinoma. Scanning may show a filling defect because Kuppfer cells cannot take up contrast. Focal Nodular Hyperplasia-well circumscribed fibrous septa with nodular hyperplasia. Bile ducts are scattered throughout. Usually found incidentally. It is difficult to diagnose and biopsy. Therefore, manage in asymptomatic. 

c. Malignant Tumors: Hepatocellular carcinoma-or hepatoma accounts for more than 90% of malignant tumors. Occurs in patients with underlying liver dz. It is suspected in individuals with known cirrhosis and sudden deterioration. Alpha fetoprotein is often elevated in 60 to 80% of cases. It has the risk for invasion and therefore the approp treatment is resection. Can remove as much as 70% of liver, but underlying cirrhosis compromises this. Liver transplantation is an option because it removes the offending tumor but also prevents recurrence from distant sites not resected or from mets. Cholangiocarcinoma – causes obstructive jaundice and bile duct stricture. Metastatic tumors – the most common tumors in liver result from mets. In patients who die of malignant disease, 30 to 40% have liver mets at the time of death. The most common mets to get are those from colorectal cancer. 

3. Hepatic cysts: cystic disease is common and are often asymptomatic. They can become large and are therefore associated with pain or early satiety. The cysts are usually opened and allowed to drain into peritoneal cavity. They are not usually resected. Polycystic Liver Dz is an AD disorder that causes multiple cysts. These patients also have affected kidneys. Cystic neoplasms are typically seen with cysts that have thick walls and septae within the cyst. These are generally surgically resected. Hydatid cysts are associated with echinococcal organisms. Echinococcus granulosis is the organism responsible for causing the cysts that are usually unilocular. These cysts are highly infectious and therefore not drained. They are generally treated with mebendazole followed by sclerosis of the cysts and subsequent drainage. Abscesses-Patients with bacterial abscesses usually have RUQ pain, fever, and leukocytosis along with elevation of Alk Phos. Percutaneous aspiration and Ab therapy are indicated. Amebic abscesses are rare in US. The drainage from theses has an anchovy paste like appearance and they respond well to metronidazole. 

4. Portal Hypertension and Complications: this is simply high pressure in the portal system and its tributaries. Cirrhosis causes approximately 90% of PH in US, with 70% of these cases being caused by EtOH ingestion. It can also result from portal vein thrombosis and schistosomiasis (most common cause worldwide). CHF and Budd-Chiari can also cause this. Collateral circulation attempts to compensate for this at the submucosal veins of esophagus, hemorrhoidal veins, the umbilical veins, and the retroperitoneum. 

a. Ascites: accumulation of serous fluid in peritoneal cavity due to increased hydrostatic pressure. This results in the formation of a transudate into the parenchyma and peritoneal cavity. Other conditions can cause this and include low protein states and end stage renal dz. Ascites as a result of portal HTN can lead to high morbidity states. Hernias can dramatically enlarge, bacterial peritonitis can also occur. The decrease in circulating volume can lead to pathophys at renal arteries with resultant renal failure. This is called a hepatorenal syndrome. Treatment is aimed at limiting volume and salt intake and use of spironolactone as a first line agent. If large volumes are present, then a therapeutic paracentesis is performed. Sometimes a peritoneal shunt must be placed. Portosystemic shunts can be done but they are associated with high morbidity. 

b. Hepatic Encephalopathy: Neuropsychiatric dz that develops in individuals with severe liver dz. Confusion, obtudation, tremor, asterixis, and fetor hepaticus. Causes include infection, GI bleeds, constipation, dehydration and metabolic disorders. The diagnosis is a clinical one. Tx is protein limitation and introduction of lactulose to raise intraluminal gut pH to prevent ammonia production by bacteria. 

c. Variceal bleeding: The most common complication associated with PH is variceal bleeding. Approx. 1/3 of pts with varices will bleed from them. The goals are cessation of bleeding and prevention of a recurrence. Cessation: assoc with mortality of 25 to 50% and should begin with fluid resuscitation. Blood component therapy is indicated. But excessive volume replacement can exacerbate the bleeding because of increased pressure. Urinary output is the best predictor of circulating volume. Endoscopy is necessary to locate the source of bleeding. Gastric lavage prior to this is indicated. Pharacologic therapy is well tolerated and often given prior to endoscopy. Somatostatin is the drug of choice. Endoscopy is effective in 80% of patients. Sclerotherapy, banding and luminal tamponade may be used for treatment. Prevention: once vairceal bleeding occurs, there is a 70% change of a rebleed. Hx and social hx are important to take. A Child’s classification should be done to determine risk of rebleed. 

Chapter 20 Surgical Endocrinology

Thyroid Gland

1. It is anchored to the second tracheal ring and is thus anterior to the larynx. It is covered anteriorly by skin and the platysma muscle. The follicular cells make the T4 and T3 and the C cells make calcitonin. Iodide capture and uptake are the rate limiting steps in synthesis of the thyroid hormones. MIT and DIT are made and result in the T3 and T4. Under the influence of TSH, the molecules of synthesis (thyroglobulin) are taken up into the follicular cells and released primarily as T4. The peripheral conversion of T4 to T3 occurs after release. Most of the thyroid hormones in circulation are T4 but T3 is the most physiologically active. TSH is controlled by TRH and the active levels of T4 and T3. Calcitonin is responsible for preventing excess calcium in the circulation and when it gets too high, this hormone is released and impairs the ability of osteoclasts from releasing calcium from bone. It most likely serves to prevent excessive bone scavenging. 

2. Hyperthyroidism: syndrome caused by excessive secretion of thyroid hormone with the most common disease being Grave’s dz. Lifetime risk is 5% for women and 1% for men. Signs and symptoms include Nervousness, emotional lability, fast speech, fine tremor, tachycardia, palpitations, arrhythmias, and dyspnea. Serum TSH is important because if high then may mean a pituitary problem and if low then it may mean thyroid. T3 and T4 along with TBG are measured. Grave’s disease is caused by an immunoglobulin that stimulates the TSH receptors on the thyroid. The three treatments are medical blockade, radioiodine ablation and surgical resection. Propranolol and other Beta blockers actually decrease the conversion rate of T4 to T3 rather than actually block beta receptors. The thionimides interfere with the synthesis of the hormones themselves and can also reduce the peripheral conversion. 1/3 of patients will respond to this therapy and the other 2/3 will need surgical or ablation therapy. Subtotal vs total thyroidectomy depends on the clinical situation and most clinicians prefer the radioablation therapy. 

3. Toxic Adenoma: this is a solitary tumor that makes excessive amounts of thyroid hormone. They are rarely malignant. Serum tests show high T3 and T4 and low TSH. In Grave’s the thyroid is diffusely enlarged, whereas in toxic adenoma the thyroid is usually normal or small with a palpable nodule that is hot. Preop propranolol is indicated and followed by thyroid lobectomy and isthmectomy. A multinodular goiter or Plummer’s disease is also treated surgically. 

4. Thyroid Carcinoma: occurs at about 36 to 60 cases per million with a high death rate associated. 

d. Papillary Carcinoma: most common thyroid cancer and makes up about 70 to 80% of cases. They are characterized by concentric layers of calcium found in the stalks. They are slow growing and therefore have an excellent prognosis. Thyroid lobectomy and isthmectomy is usually curative. Risk systems of the type include AMES.  Lesions less than 3 cm have a good prognosis. Most of those receiving the surgical therapy will get replacement hormone, it should be kept to a minimum because of TSH dependent status of cancer. Mets are to lungs and bone. 

e. Follicular Carcinoma: Accounts for about 10 to 20% of cancers. Monotoned appearance of microfollicles. They are characterized by capsular and vascular invasion. They also grow slowly. Treatment is often surgical. 

f. Medullary Carcinoma: MTC is about 7% and assoc with MEN syndromes. The 50% survival is 10 years. It tends to have a worse prognosis because of its early invasion. The only cancer that makes a tumor marker (calcitonin) in serum. 

g. Anaplastic Carcinoma: this is an extremely aggressive neoplasm. Surgical resection provides palliative airway relief. Few people survive more than 2 years. 

5. Thyroid Nodules: Palpable nodules occur in about 4% of the worlds population. Symptoms such as pain, pressure or hoarseness indicate a distant spread or invasion. Hx of childhood radiation is important to obtain. Physical examination should evaluate Pemberton’s sign (hands above head, compression of vascular structures and thus venous engorgement.). FNA is very important test to get because only 3% with a benign diagnosis by this method actually have a malignancy and 85% malignant dx by FNA are usually resectable. U/S can also be used to determine if lesion is cystic or solid. If cystic a drainage with a needle can be performed. If benign by FNA, treatment and close following for three months should be done. In addition, TSH should be kept as low as possible. Initially a thyroid lobectomy and isthmectomy is done. Based on results, further surgery may be needed. The parathyroids have to be preserved and careful attention not to cut the recurrent laryngeal nerve or the superior laryngeal nerve is important. 

Parathyroid Gland

1. These are paired organs on posterior surface of thyroid. Blood supply is the inferior thyroid arteries. The PTH hormone is responsible for working with Vit. D to maintain Ca levels through control of intestinal absorption. The feedback is very rapid. 

2. Primary hyperPTHism is the most common cause of hypercalcemia. It can cause irreversible skeletal damage via depletion and kidney damage via hypercalciuria. Malignancy is the second most common cause of hypercalcemia. Three lesions cause primary:

a. Parathyroid adenoma: benign functional tumor, usually single, and nonpalpable. 

b. Parathyroid hyperplasia: each of the glands is enlarged. 

c. Parathyoid carcinoma

3. Secondary HyperPTHism:  typically due to chronic renal failure where phosphate rises and calcium becomes low. Hyperplasia of the glands develops in an attempt to stabilize. Thus, phosphate decreases and calcium will eventually increase. 

4. Tertiary HyperPTHism: the chronically hyperplastic glands do not return back to normal despite electrolyte correction of calcium and phosphate. Thus, serum calcium gets way high and various hypercalcemic syndromes can develop. “Stones, bones, groans, and moans.” Renal calculi, resorption of bone, fatigue and depression, and peptic ulcer and pancreatitis. Dx is made by high calcium and PTH levels and Diff Dx is usually made at surgical intervention. Surgical treatment can include removal of an adenoma or removing all but one of the PTH glands. If the cause is renal failure, transplantation may be curative. 

Adrenal Glands

1. The adrenal glands are located medially and superiorly to the pole of each kidney and have a rich vascular supply. They make various hormones. The adrenal medulla contains phenylethanolamine (POMT) which converts norepi into epi. 

2. Cushing’s Syndrome and Cushing’s Disease: the syndrome is a constellation of findings that relate to a high amount of glucocorticoids and the disease is due to an excess of ACTH. An anterior pituitary adenoma causes Cushing’s disease. The disease causes the syndrome in 60% of cases. It is seen more often in females vs males, and clinical features include fatigue and weakness, moon facies, a buffalo hump, and truncal obeisity. Striae are often seen as well. Diabetes, HTN, easy bruising, muscular wasting and psychologic instability are also seen. If suspected, a 24 hour screen for free coritsol and 17 hydroxycortisol should be done. DST (1-2mg) is used to test for this and will tell the diff between disease and syndrome. In the syndrome, cortisol secretion is not suppressed, but in the disease a large dose of DM will decrease plasma cortisol levels and is assoc with mild elevations or normal values of ACTH. If ectopic ACTH or endogenous production by tumor, then cortisol not suppressed. CT scans with thin cuts through the adrenals is usually helpful in diagnosis. The treatment for Cushing’s disease is a transphenoidal microadenoectomy which has a cure rate of 95%. 

3. Primary Aldosteronism: (Conn’s) production of excess aldosterone from an adenoma, diffuse or nodular hyperplasia. Findings include hypokalemia, HTN, and metabolic alkalosis. In addition, elevated plasma and urinary aldosterone is seen. Primary aldosteronism is seen with high aldosterone and low rennin. Whereas, in secondary aldosteronism both are high. The secondary type is seen with cirrhosis, CHF and nephrotic syndrome. The patient is tested via a sodium loading test. Plasma and 24 hour urine are quantified for aldosterone, potassium, and plasma rennin. The most common causes of primary are aldosteronoma and bilateral nodular hyperplasia. If have an aldosteronoma, the plasma rennin is suppressed. Dx tests are CT and iodocholesterol adrenal scintigraphy. Adrenalectomy is the treatment of choice. If localization is not possible, then spironolactone can be given. 

4. Pheochromocytoma: seen in 0.1 to 2% of HTN patients and arise from chrommafin cells that make too many catecholamines. Thus, vasoconstriction, HTN, and increased CO result. Most arise from adrenal medulla tumors. 10s: malignant, bilateral, children, familial, extraadrenal. The hallmark is HTN that is either episodic, sustained, or widely fluctuating. Headaches, palpitations, pallor, flushing, and diaphoresis. It is associated with Von Recklinghausen’s disease (NF of peripheral nerves), Von Hippel-Lindau dz (cerebellar hemangioblastomas), Sturge Weber syndrome (port wine stain on face), and tuberous sclerosis (mental def, seizures, and facial nevi). Dx is made by measuring urinary excretion of catecholamines and assoc metabolites. Medications can commonly interfere with this test. In 98% of cases, the tumor is found in the abdomen. Chrommafin tissue will take up 123I-metaiodobenzylguanidine (IMBG) and can help to localize on CT. Prior to removal, alpha blockade is done with phenoxybenzamine (enough to cause nasal stuffiness or orthostasis). Then you can beta block, but doing so first will prevent the reflex response to the vasoconstriction done by the epi, and thus you can have CV collapse and decreased perfusion to organs. 

5. Adrenal Cortical Carcinoma: associated with 1 case per 1.7 million people. Peaks at age 40 to 50. 5 year survival is less than 30%. May present with flank or ab pain, a palpable mass or cushings syndrome. The most common hormone made is cortisol. Excess androgens will present in women as virilizing, and in boys as preocious puberty. Men will present with gynecomastia, testicular atrophy, and decreased libido. ACC is suspected if any of the above present and must be ruled out. CT scan can help but diagnosis is done with surgery. This implies a wide excision with complete tumor removal. If metastatic or unresectable, then mitotane or other antineoplastics can be used. The median survival is approx 8 months. 

Chapter 22 Diseases of the Vascular System

1. Endothelium derives from hemangioblasts and has a collective mass greater than that of the liver. They are highly metabolically active. They make EDRF and prostacyclins that cause relaxation and PDGF and Angiotensin II cause constriction. Arteries with less than 28 lemellar layers are oxygenated from the blood within vessels. The adventitia provides little strength but may contain hemorrhage in ruptured aneurysms. 

2. Most common cause of arterial stenosis and occlusion is atherosclerosis. It is characterized by endothelial cell dysfunction, inflammatory cell adhesion, and accumulation of cellular and matrix elements (plaques). Fibrous plaques consist of lipid laden macrophages that are encapsulated by collagen and elastin. The most common sites of atherosclerosis are the coronaries, the carotid bifurcation, the proximal iliacs, and arteries of legs. Common sequelae of atherosclerosis are MI or angina, TIA or strokes, and lower extremity ischemia. Plaque ulceration becomes a nidus for thrombotic events. 

3. Aneurysms: this is a dilation of an artery to greater than 1.5cm of its normal diameter. A fusiform aneurysm is a diffusely dilated and irregular artery whereas a saccular is an outpouching of an otherwise normal artery. They are most common in infrarenal aorta, iliac arteries and popliteal arteries. Approx. 90% of all aneurysms are assoc with atherosclerosis. The larger and thinner the aneurysm, the greater the stress and likelihood of rupture. 20% of aneurysms cause pain. If they rupture they generally cause back pain, hypotension, and hemodynamic instability. The best screening tool is U/S. If +, it can be followed by a CT or MRI. 4 cm aneurysm has a 5% per year rate of rupture. If larger than 5 cm, repair is generally indicated. Popliteal aneurysms are repaired if they exceed 2 cm. The repair is generally done with bypass grafting. The conduit is a saphenous vein graft. Complications from the repair procedures include MI, renal failure, colonic ischemia, distal emboli, and hemorrhage. Patients with post-op diarrhea should undergo sigmoidoscopy to evaluate for ischemia. Popliteal aneurysms can result in blue toe syndrome due to distal emboli. Aortic dissections result from tears in the intima with extension of a pulsatile blood column traveling through the media distally. Classically begin in thoracic aorta. Propagation can be either anterograde or retrograde. 

4. Peripheral Arterial Occlusive Disease: this is occlusion of the arteries of the lower extremities. Common sites are the iliac, superficial femoral or tibial arteries. The enlargement of a plaque is the most common cause of PVD and the most important factor is the radius of the vessel. Ischemia of the lower extremity can cause claudication, rest pain, skin ulceration, and gangrene. The muscle groups affected are distal to the occlusion. Hence, Leriche syndrome is characterized by impotence, absence of femoral pulses, claudication, and muscle wasting of the buttocks. Common cause of death in claudicants is MI or stroke. Rest pain is characterized by pain in metatarsal heads or toes. Relieved by dangling feet off of bed or standing or walking. It is caused by nerve ischemia which is very sensitive to “pain.” PE should be the usual IPA and a search for hair loss on distal aspect of leg. Buerger’s sign is rubor in dependent and pallor on elevation. Doppler studies can be done. An ankle brachial index is then done. This is the highest systolic in either foot divided into the highest systolic in the upper extremity. An ABI of less than 0.8 is claudication and one that is less than 0.4 is indicative of rest pain. Intermittant claudication is best treated with smoking cessation and exercise. Percutaneous transluminal angiography (PTA) can also be used to increase the diameter of the vessels. Endarterectomy can be done but typically bypass is the treatment. Amputation may be the only option for patients with severe rest pain or gangrene. 

5. Chronic Intestinal Ischemia: signs of decreased intestinal blood supply are postprandial abdominal pain and weight loss. The pain occurs 1 to 2 hours after meals. Thus, many patients ultimately learn to fear food. Treatment consists of mesenteric revascularization. 

6. Renal artery stenosis: this is the most common cause of surgically correctable hypertension. Atherosclerotic lesions occur in the middle to proximal portions of the renal artery. The stenosis will decrease perfusion to the kidney and thus upregulate Angio II and aldosterone. This causes a vasoconstriction with sodium retention and resultant hypertension. U/s and urograms can assist in dx. A functional captopril (ACE inhibitor) challenge can be done. This can cause sig elevations of rennin and will thus be +. Renal revascularization should be considered. PTA can be used. 

7. Acute Arterial Occlusion: The great majority of arterial emboli (80%) originate from the left side of heart. Most common site of occlusion is femoral artery. The major signs are the 6 Ps. Pallor, pain, paresthesia, paralysis, pulselessness, and poikilothermia. Tx can consist of anticoag therapy with fluid resuscitation and correction of acidosis. Dextran and mannitol can also be used. Dextran is hemoprotective and mannitol is a hemodiluent. 

8. Cerebrovascular insufficiency: results from arterial occlusive, ulcerative or aneurismal disease, with stroke being the major problem (3rd leading cause of death in US). 75% of strokes are caused by emboli. The circle of Willis generally allows for collateralization of blood flow, however, only complete in 25% of people. Various clinical presentations can be a TIA, reversible ischemic neurological deficit or a cerebrovascular accident. History is usually dx, but a good PE with emphasis on neuro functions is warranted. Medical therapy is aimed at reducing risk factors and anticoagulation therapy. CEA is also indicated and significantly reduces the chance of a CVA. 

9. Vertebral Basilar Disease: or subclavian steal syndrome is when a lesion or obstruction exists in the subclavian with resultant vertebral collateralization. This significantly reduces basilar artery blood flow. Symptoms include light headedness, syncope and nausea correlated with arm exercise. The most common procedure is to do a carotid subclavian bypass. 

10. Venous Diseases: The central venous system is inferior and superior vena cava, iliac veins, and subclavian veins. Peripheral is the venous of extremities and head and neck. Valves prevent backflow. The superficial and deep systems communicate by perforating veins. If valve becomes incompetent then backflow from deep to superficial can cause varicosities and ulceration. Thrombosis of a superficial vein causes swelling, erythema and tenderness. 

11. DVT: results from alteration of Virchow’s triad (stasis, injury, hypercoag state). 50% of hospital acquired DVT is asymptomatic and sometimes the first presenting symptom is PE. Physical exam may reveal swelling or pain. Calf pain with flexion of foot (Homan’s sign) is seen in less than 50% of cases. Doppler studies are 95% sensitive. Tx is anticoag with maintenance of PT at 2 to 3 times normal. Do heparin then coumadin. Coumadin inhibits the Vit. K factors of 2,7,9, and 10 and CS. The anticoagulant prevents further thrombus formation but the fibrinolytic system is the only way for the thrombus to abate. 

12. Chronic Venous Insufficiency: results from local venous hypertension. Clinically you will see chronically swollen legs, hyperpigmentation, and venous stasis ulcerations. Compressive stockings are used initially for treatment. Sclerotic therapy or stripping is also used. 

