Surgery Reading Notes

Chapter 3 Fluids and Electrolytes

1. Total Body Water and Compartments: TBW is estimated at 60% of body weight. Intracellular water makes up 66% of this water, and the extracellular contribution is about 33%. This corresponds to about 40% and 20% of body weight respectively. The extracellular is further divided into the interstitial space (16% of TBW) and the intravascular (4% of TBW). Interstitial and intravascular water exchange is primarily mediated by pressure differences and colloid osmotic pressure, and the exchange of water between the intracellular and interstitial compartments is mediated by osmotic pressures. 

2. Sodium: 1/3 in bone, and 2/3 is extracellular. Osmolarity can be calculated and should be around 290 mOsm/L. Constant body sodium is maintained by the Kidneys. Aldosterone causes sodium reabsorption and potassium and hydrogen ion loss. Its triggered release is via intravascular depletion. In addition, high serum potassium can also cause its release. In addition, intracranial osmoreceptors will release ADH in response to increasing osmolarity. The right atrium also causes the modulation of release and inhibition. 

3. Potassium: Most is located intracellularly at a concentration of 150. The kidney cannot regulate potassium like it can sodium. 

4. Acid Base Balance: Acid base balance is regulated by three mechanisms: 1. The buffering capacity of the body fluids, 2. Pulmonary ventilation, 3. Renal tubular function. The intracellular buffer systems play a large role and shift extracellular components into the blood in exchange for ie potassium. Thus, in acidosis, proton moves in and potassium moves out, and in alkalosis, proton moves out and potassium movesin. 

5. Fluids and Electrolytes in Perioperative Period: With no unusual stress, maintenance fluids should account for: 15 ml/kg/day urine, 3 ml/kg stool water, 1.5 ml/kg sweat, 10 ml/kg insensible, and 3 ml/kg for metabolic water. Adjustments are typically made on the clinical condition. Isotonic fluid losses in the form of third spacing is seen in peritonitis, intestinal obstruction, soft tissue inflammation or trauma. Balanced salt solutions are usually used. During surgery, care is guided towards maintaining circulating volume. Patients on TPN are at risk for osmolar diuresis. 

6. Fluid and Electrolyte Disorders in Surgical Patients

a. Volume Contraction: Most losses such as blood and GI losses are considered isotonic and extracellular fluid volume depletion. Signs of interstitial fluid losses are decreased tissue turgor, dry skin and MM, fissuring of tongue, reduced tongue volume, and sunken eyes. Oliguria and hematocrit changes are a warning light. Prerenal azotemia (Urine Na less than 20, BUN:Cr ratio greater than 20:1, and urine osmolarity greater than 400. LR or NS is usually indicated. However, gastric losses due to vomiting or NG tube should be replaced with ½ NS with 20 of K because the chloride content of LR is insufficient and the lactate will get converted to bicarb and thus the hypochloremic hypokalemic metabolic alkalosis will not be corrected. Deficits should be corrected over a 24 hour period.  

b. Volume Excess: this is usually the result of excessive intravenous fluid therapy and is often seen post-op because of the stress induced excretion of ADH. Also, other comorbid conditions should also be assessed. In addition, giving salt free osmotic solutions like mannitol can pull water out of cells and cause an overall hyponatremia. Minor excess is usually not significant, but excessive volume excess can lead to CHF and PEd. Small problems can be treated with fluid or sodium restriction. More severe problems require diuresis. Most patients do well after this. 

c. Sodium: the primary signs of hyponatremia are CNS dysfuncion. This includes irritability, weakness, fatigue, increased DTRs, and muscle twitches. If associated with volume contraction, NS or LR is used. Hypertonic solutions are only used if life threatening CNS disturbances are seen. Hypernatremia is when serum sodium is higher than 150. Thirst is usually stimulated. The clinical manifestations depend on the water loss. Dry MM, decreased salivation, dry flushed skin, fever and tachycardia are sometimes seen. Treatment consists of correcting the water deficit. With every liter deficit, the serum sodium will rise 3 mEq. If small, PO water or IV D5W. Careful correction is indicated to prevent cerebral edema. 

d. Potassium: major determinant of intracellular volume and low status is indicated with serum value less than 3.5. GI losses can be the major contributing factor. An increase in pH of 0.10 causes a decrease in serum potassium by 0.5. It rarely becomes a problem until the value drops below 3.0. Cardiac anomalies are the most serious consideration of hypokalemia. IV rates should not exceed 10 mEq/hr. Dextrose solutions are not used because the insulin release can cause potassium to move into cells and worsen the problem. Hyperkalemia is a serum level greater than 5.0. treatment is aimed at restricting intake, d/c drugs that spare potassium, and giving dextrose and insulin. Sodium bicarbonate solutions can also be used. 

e. Choride: no signs and symptoms are known and chloride levels are typically parallel to sodium. Hypochloremia typically results from NG losses. Hyperchloremia is uncommon in surgical patients. It can be caused by surgical diversion of urine into bowel. 

Chapter 9 Trauma

1. The time of trauma to death has a trimodal distribution as: immediate, early, and late. 

2. Algorithm of Trauma

a. Primary Survey: ABCDE stability with protection of cervical spine. The disability relates to neurological responsiveness or AVPU. 

b. Resuscitation: Airway, ventilate and oxygen. Line placement follows. 

c. Secondary Survey: AMPLE hx and PE. Allergies, Medications, Past Illnesses, Last meal, and Events surrounding injury. X-rays of lateral cervical and AP chest and pelvis. 

d. Definitive Care: patient is reevaluated and problems prioritized. 

3. Every injured patient should receive oxygen. 

4. In line immobilization of the cervical spine: shoulders stabilized, jaw thrust or chin-lift maneuver performed. Oral cavity inspected and suctioned and then oropharyngeal or nasopharyngeal tubes can be placed. Intubation may be necessary. 

5. External hemorrhage is best controlled by application of dressing and direct pressure

6. Palpable radial pulse indicates systolic of at least 80 mmHg, palpable femoral indicates systolic of at least 70 mmHg. Carotid not palpable indicates a systolic less than 60 mm Hg. Ashen gray patient with pale nailbeds indicates hypovolemia. 

7. Shock: stop the bleeding and increase blood volume. Vasoconstricters are constraindicated because of increases in vascular resistance and worsening organ ischemia. 

8. Capillary Refill evaluates, tachycardia is the first sign of blood loss, lactated ringers postpones the insult of ischemia to tissues. If blood loss is severe, blood may be given. 

9. Lactated Ringers is preferred crystalloid: typically in a 3:1 ratio of crystalloid given:blood loss. 

10. Neurogenic shock results from injury to the sympathetic nerves in spinal cord. They are hypotensive without tachycardia. 

11. Septic Shock is a delayed event of trauma. Symptoms include a widened pulse pressue with warm extremities and elevated cardiac output (assuming normovolemia). 

12. Hypoadrenal shock is due to adrenal insufficiency in patients who are taking exogenous steroids. The hypotension can be onerous despite crystalloid replacement. Treatment includes stress doses of hydrocortisone (100 mg every 6 to 8 hours). 

13. 85% of thoracic trauma can be treated with maneuvers, the remaining have to be treated surgically. 

14. Immediately Lethal Thoracic Trauma (ATOMFC)

a. PTX: simple is entry of air into the potential space and can be treated with supp oxygen, open PTX is when air enters the space from the outside from an opening, it is treated with a three taped bandage with Vaseline. A tension penumothorax is when a defect in the visceral pleura allows air to enter without means of escape. It is a surgical emergency. The affected lung will collapse and cause shifting of the trachea and mediastinal structures to the contralateral side. The IVC and SVC are compressed as well as the contra lung. Treatement is with a tube. Tensions are clinically diagnosed based on respiratory distress, tachycardia, hypotension, JVD, and contralteral tracheal deviation. Tensions can be treated with a 16 gauge over the needle catheter placed at the 2nd intercostals at the MCL. 

b. Massive hemothrorax is the loss of >1500 mls of blood into the thoracic cavity. Treatment is either with a tube or emergent thoracotomy. 

c. Flail chest is the result of multiple rib fractures. Paradoxical breathing results and the patient will splint. This can cause a hypoperfusion due to hypoventilation. . In addition, a pulmonary contusion can result. This can cause alveolar collapse and hypoperfusion If significant enough, mechanical ventilation with PEEP may be warranted. 

d. Cardiac tamponade is the result of blood in the pericardial sac. Associated with blunt trauma. This causes blood to compress the heart and this affects cardiac filling (diastolic), stroke volume, and cardiac output. Beck’s triad is muffled heart sounds, JVD and hypotension. Pulsus paradoxicus is a decrease of 10 mmHg BP during inspiration. A 16 gauge over the needle catheter should be placed 1 to 2 cm left of the xiphosternal junction at an angle of 45 degrees to skin and angled towards left shoulder. 

15. Potentially Lethal Injuries: (PMTTTE)

a. Pulmonary Contusion: injury to the lung parenchyma. This causes a V/Q mismatch. Radiologically an infiltrate that develops over time will be seen. Observation and oxygen are usually performed first, followed by mechanical vent. 
b. Myocardial Contusion: Associated with Blunt trauma from an MVA. Anterior myocardium affected with Rt sided heart failure. ECG, CK enzymes, and Echocardio are indicated. 

c. Traumatic Aortic Rupture: causes immediate death in decel injuries. The nonfixed areas of heart and aorta continue to move while those that are fixed stay. This causes shear forces and rupture. Symptoms include severe chest pain that goes to back. Various radiologic signs are seen as well. Arteriography is the diagnostic approach. Must be surgically repaired. 

d. Traumatic Diaphragmatic Rupture: blunt trauma to lower chest and abdomen. 90% occur on the left hemidiaphragm. The pressure differences allow abdominal visera to move into chest. Thus bowel sounds may be heard in chest. An NG tube should be inserted to decompress the stomach. If seen in chest area, no further diagnostic studies are needed. 

e. TracheobronchialTree Disruption: high mortality. Laryngeal and tracheal injuries are assoc with hoarseness, SQ emphysema, fracture crepitus, hemoptysis and resp distress. 

f. Esophageal Injury: usually caused by penetrating trauma. Symptoms include severe left sided chest pain or severe epigastric pain, dysphagia, hemetemesis, left PEf, SQ emphysema, pneumothorax or mediastinum. 

16. Nonlethal (sPTX, sHTX, R)

a. Simple PTX: caused by lung laceration or chest wound. Expiratory CXR is helpful. Can convert into a tension. 

b. Simple HTX: less than 1500 mls of blood in pericardium. Chest tube is tx, and bleeding is self limiting.

c. Rib Fractures: common in blunt trauma. Chest wall will splint. Localized pain and tenderness with crepitus. Treatment is supportive and analgesia might be necessary to prevent atelectasis and improve ventilation. 

17. Abdominal eval occurs during the secondary survey and if missed is one of the leading causes of death. NML breath sounds with hypotension is one of the signs of occult breathing. Exploratory lap is sometimes indicated. Diaphragm can move as high as nipple line or 4th intercostals, and therefore lower thoracic injury can result in upper abdominal injury. Inspect, Auscultate, percuss, palpate. Tympany in RUQ can indicate free air, and no bowel sounds can indicate ileus. Perineal and rectal exams are mandatory. Abnormal sphincter tone indicates neurological damage. 

18. Gastric and Bladder Catheters: NG tubes are important to place because they decompress stomach and prevent aspiration. Bag ventilation of patient can cause aerophagia that can result in vasovagal responses (bradycardia and hypotension). If patient already hypotensive, this can result in cardiac arrest. If facial lacs present, care should be taken because NG tube can be placed through cribiform plate. Foley catheter will decompress bladder and allow for monitoring of urine output. Hematuria means bladder or urethral damage, myoglobinuria results from crush injuries. Resuscitation efforts should produce 50 mls urine per hour in adults. If less than 30, then you worry about ATN occurring. Blood at urethral meatus, perineal hemorrage or a soft boggy prostate requires a retrograde urethrogram. 

19. DPL and Ultrasound are the best ways to evaluate

a. DPL: 98% sensitive for bleeding into abdomen. CT can be used for hemo stable patients. Bladder and stomach are decompressed. Midline incision just below umbilicus. Epi is used to maintain hemostasis. A catheter is inserted and if more than 10 mls blood withdrawn( to the OR> Otherwise 10 mls/kg of warmed LR or NS is given and the fluid withdrawn after 5 minutes. Fluid then observed and sent to lab. RBC, WBC, bacteria, bile, food particles, amylase greater than serum value is dx. Previous surgery, obesity, cirrhosis, and coagulopathies are contraindications. 

20. Pelvic fractures can be associated with significant blood loss because of internal iliac tearing. A pelvic hematoma can result. DPL above the umbilicus is indicated. 

21. Head Injury is the most common cause of death and represents ½ of all deaths. Local complications include swelling and bleeding. Systemic processes include blood losses that lead to hypotension, hypoxia and anemia. The layers of the SCALP. The dense connective tissues of the C prevent retraction of blood vessels and this explains why they bleed so much. 

22. CBF = CPP/CVR. And CPP  = MAP-ICP. Normal ICP is 10 mmHg and if greater than 20 mmHg it requires treatment. The Cushing reflex is an increase in BP to overcome the increased ICP. Brain death occurs in ICP approaches MAP and the CPP approaches 50 mmHg. CO2 is a potent cerebral vasodilator and will thus decrease the CVR if high. However low CO2 due to hyperventilation will increase the CVR and decrease the CPP. Therefore, close monitoring is necessary. 

23. Neurologic eval is done with AMPLE and is done periodically to monitor. Hypertension, bradycardia, and slow RR and signify increased ICP. Chenye stokes (apnea with hyperventilation) and Central Neurogenic hyperventilation (rapid deep breathing) can produce herniation. 

24. GCS evaluates eye opening, verbal and motor response. If intubated a T is given as a 1T response and therefore the max is 11T score. Periorbital ecchymoses (Raccoon eyes), perimastoid ecchymoses (Battle’s sign) and leakage of CSF from nose are important to look for. A Ring sign or Target sign is when CSF diffuses off of filter paper faster leaving blood in middle. 

25. Brain injury with hypoxia, hypotension, or both is associated with mortality rates of 33%, 60.2% and 75% respectively. 

26. Neck injuries are divided into zones: 1: head of clavicles to cricoid cartilage and are associated with a  high mortality, 2: top of zone 1 to angle of mandible, 3: angle of mandible to base of skull. 

27. Spinal cord injures: any zone 1 injury has a spinal component until proven otherwise. Hypotension with bradycardia is consistent with neurogenic shock . 

28. Spinal cord injuries should initially be treated with 30 mg/kg of methylprednisilone followed by 5.4 mg/Kg/Hr for the next 23 hours. This improves recovery but must be one within 8 hours of the injury. 

Chapter 6 Shock 

1. A broad definition of shock is a condition in which total body cellular metabolism is abnormal. The massive amounts of inflammatory mediators produced at local sites can sometimes result in systemic inflammation. Thus, hypoperfusion causes inflammation and vice versa. 

2. CHF usually results in normal or elevated blood pressure and tamponade results in hypotension with increased CVP. 

3. Hypotensive patients should be considered hypovolemic and given IV fluids unless evidence exists that the patient has some underlying cardiac abnormality that would include the dx of cardiogenic shock. 

4. The def of SIRS is a temp greater than 38.5 or less than 36, heart rate > 90, respiratory rate greater than 20, and a total leukocyte count greater than 12,000 less than 4000 or 10% immature forms. 

5. Ileus is common during severe inflammation.

6. Severe inflammation is treated in accordance with the underlying dz process. While therapy is being initiated, maintenance of vital organs is critical. 

Chapter 10 Burns

1. 3 types of burns: epidermal burns, partial thickness burns, and full thickness burns. 

2. Epidermal Burns: these involve only the dermis. These are red, moderately painful, and blanch with direct pressure. 

3. Partial Thickness Burns: these extend into but do not penetrate the dermis. These burns consist of epidermal blisters that are filled with a proteinaceous fluid. A coating called an eschar develops that is dead tissue, coagulated serum and debris. Skin buds from hair follicles and sweat glands give rise to new epidermal growth. Deep partial thickness burns are more serious and have a leathery appearance. They are also often white. Skin grafting may be necessary depending upon the depth. 

4. Full thickness burns occur when all layers are affected. They take on a waxy white (chemical) to a charred appearance. Associated coagulated proteins can contract causing a vasoconstriction. 

5. The first thing to do is stop the burning process of flames or chemicals. 

6. PRIMARY SURVEY: During the primary survey, attention to potential smoke inhalational injury is given. Always follow the ABCDEs first. In addition, inhalation injury can produce glottic swelling that may not manifest for several hours. 

7. RESUSCITATION: Fluid resuscitation is the most important initial treatment in burn patients. Burn shock can eventually develop after a burn that is greater than 20% TBSA. This is a generalized edema. A urine output of >30mls/Kg/hr is sufficient for adults and that for children is 1-2 mls. 

8. Burns cause a loss of capillary integrity which results in edema. With burns greater than 15% a full body edema can develop. This is known as burn shock. The parkland formula (4 ml LR x BW in kg x %TBSA = total fluid in 24 hrs) often gives the appropriate amount of fluid resuscitation based on % body burned. Prognosis should be evaluated on sensory, motor pulses and pain in the affected area.  Escharotomy is sometimes necessary to relieve the underlying pressure produced by the burn. This is done to prevent the circulation beyond that point from being inhibited. 

9. Early excision techniques employing a fascial or tangential approach are used to prevent complications. The fascial process is deep and disfiguring. The tangential approach is to remove small layers of skin over time. 

10. Autografting can also be used. This can either be full thickness or split-thickness. Full thickness excisions are sewn in with sutures. Split thickness excisions use a dermatome. If necessary, the skin can be stretched with meshing or incisions. 

11. Skin surfaces are generally sterile for 24 to 48 hours after the burn. Burn wound sepsis can develop. The most effective technique against burn wound sepsis is early burn excision and skin grafting along with meticulous wound care management. 

12. The metabolic rate rises dramatically in burn victims and nitrogen excretion rises dramatically as well. Patients with large injuries most likely benefit from enteral feeding. High protein diets are indicated. 

Chapter 14 Appendicitis Notes

1. Appendectomy is most common emergent surgical procedure and occurs in 4 to 6% of pop. 80% of patients between ages 5 and 35. 

2. Appendix in RLQ at junction of cecum where the three taenia coli muscles converge. 6 to 10 cm long and located inferior, medial, lateral or retrocecal to cecum. Blood supply is appendicular vessels which branch off of ileocolic vessels. Has high [ ] of lymph follicles. 

3. Appendicitis occurs as result of obstruction: lymphoid hyperplasia (60%) or fecal accumulation (35%). Distension leads to ischemia which leads to bacterial proliferation. Initially presents as periumbilical pain due to stretch on peritoneum; as inflammation progresses, parietal peritoneum becomes affected leading to localized pain. Perforation can lead to abscess formation with diffuse peritonitis. 10,000 deaths occur each year.

4. Initially pain will develop in the upper abdomen or perimbilical region. As the dz progresses, anorexia, N/V present. As inflammation progresses, the typical RLQ at McBurney’s is seen. Fever  and a white count of 11to 13 thousand develops.

5. Rebound tenderness is seen on PE at McBurney’s. Various signs and maneuvers are also observed. 

6. Dx is based on H and P: rebound tenderness and an elevated white count. Imaging studies might be useful but they should not delay operative procedures if the hx and PE are diagnostic. 

7. Treatment is surgical with fluid replacement and AB therapy preceding this. Typical second or third generation AB are used. The most common complication is postop wound infection. 

Chapter 16 Biliary Tract

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 21 Spleen

1. Spleen is extremely vascular organ that receives approximately 5% of CO. Most from splenic artery. Accessory spleens are found in approx 20 to 30% of the population. The functions are hematopoiesis, blood filtering, and immune modulation. The spleen takes care of old RBCs and they are removed by the red pulp. Approximately 1.3 of the body’s platelets are store in the spleen. It will also clear opsonized particles and produce them as well. It is also the largest producer of IgM. 

2. CT is the most useful imaging technique for visualizing the spleen. 

3. Trauma is the most common reason for having a splenectomy. The types of injury are blunt compressive, blunt deceleration and penetrating. To evaluate for this look for signs and symptoms of acute peritoneal irritation and hemorrhage. This can be pain to LUQ with Kehr’s sign (paint to left shoulder) and Balance’s sign (percussion dullness to the left flank). 

4. Splenectomy is performed if the injury is a grade V. Splenorrhaphy or repair of the spleen is done if 50% of the splenic volume is preserved. Splenic autotransplantation should be avoided. A grade I through III injury in a hemodynamically stable patient can be managed with careful watching. This type of therapy if done properly has an 85% success rate in kids and a 75% success rate in adults. 

5. Splenic disorders: these are either classified as either functional or anatomic. Functional disorders can either be due to hyposplenism or hypersplenism. Hypersplenism is associated with cytopenia because cells are sequestered. 

h. Hemolytic Anemia: splenectomy is the choice of treatment. These include hereditary spherocytosis. Those caused by G-6-PO4 deficiencies are generally refractory to treatment. Hemoglobinopathies such as sickle cell result in abnormal red blood cells due to the abnormal hemoglobin. Those that are homozygous usually are asplenic due to infarcts. Thalassemias are due to deficits in hemoglobin production. Autoimmune reactions are also a possibility. These are most commonly due to drugs, infections, or malignancies. If Coomb’s positive, corticosteroid therapy is indicated. 

i. Thrombocytopenia: splenectomy is indicated for IIT only. Patients with these usually have small pinpoint petechiae. Immune Thrombocytopenic Purpura (ITP) occurs after a viral infection. Kids have a better prognosis and corticosteroid therapy is sometimes indicated. Splenectomy may be indicated. 75 to 85% will respond well to splenectomy. Thrombotic Thrombocytopenic Purpura (TTP) is a disease of the arteries and capillaries. Fever, purpura, hemolytic anemias, neurologic problems, and renal disease are common presenting signs. Plasma pheresis is usually successful. 

j. HIV-Associated Thrombocytopenia: Splenectomy seems to help.

k. Hypersplenism: this is essentially the destruction of the various formed elements. Typically you see splenomegaly, a reduction in the lymphocyte populations, a proliferative BM response, and correction via splenectomy. Thrombocytopenia is often also seen. Congestive splenomegaly seen with liver disease is best treated by attempting to correct the underlying portal hypertension. Infiltrative splenomegaly is seen with ie Gaucher’s disease and partial splenectomy and embolization usually is indicated. Felty’s syndrome is seen in patients with rheumatoid arthritis and with leg ulcers. 

6. Complications of Splenectomy: After the spleen is removed, the white blood cell count will increase by an average of 50% over baseline. This should return to normal in 5 to 7 days. Typically Howell Jolly bodies are seen and if not than it means that an accessory spleen was missed. The platelet count may increase by 30% in days 2 to 10. Infection risks can increase by 1 to 2% in adults and 2 to 4% in children. Overwhelming infections are usually caused by encapsulated organisms. Various different types of vaccines are usually given. Atelectasis is also a complication typically due to diaphragmatic irritation. Subphrenic abscesses are also seen as well. 

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. 

