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                  EDUCATIONAL GOALS AND OBJECTIVES
ANATOMY

At the completion of a general surgery residency, the resident should understand pertinent anatomy and be able to apply this knowledge in patient care situations in and out of the operating room. The resident should be able to demonstrate the following:

1. familiarity with the general concepts in anatomy and its subdivisions, including cytology, histology, embryology, developmental anatomy, and comparative anatomy

2. familiarity with normal cytology and histology

3. familiarity with general gross human anatomy and ability to identify the structures commonly encountered in routine surgical cases  

4. familiarity with normal human anatomy as demonstrated by radiographs, CT scans, MRI scans, angiograms, myelograms, radioisotope scans, and ultrasound

5. familiarity with methods of access to anatomic references, whether in books, journals, computer simulations,  or the internet

6. familiarity with embryology which is relevant to diagnosis and therapy in each of the surgical disciplines 

7. familiarity with gross anatomy and the radiographic anatomy which is relevant to diagnosis and therapy in each of the surgical disciplines

8. knowledge of conception, genetics, human development, normal embryology, and the common developmental anomalies

9. understands anatomic terms including

a. topographic anatomy

b. radiographic anatomy

c. applied anatomy

d. surgical anatomy

e. supination

f. pronation
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g. dorsal

h. ventral

i. median plane

j. midsagittal plane

k. coronal plane

10. organization, characteristics, and functions of the tissues and their components within each organ system including

a. skin

b. circulatory system

c. nervous system

d. muscles

e. skeletal system

f. respiratory system

g. digestive system

h. urinary system

i. reproductive system

11. basic principles of comparative anatomy (similarities and dissimilarities between human anatomy and the anatomy of other organisms)
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PHYSIOLOGY

At the completion of a general surgery residency, the resident will know normal human physiology and the physiological disturbances, which cause surgical disease and complications. The resident should be able to demonstrate the following:

1. knowledge of normal physiology in the flowing areas

a. hormonal control of normal growth and homeostasis

b. biomechanism of injury and physical causes of surgical disease

c. fluid and electrolyte requirements of normal metabolism

d. normal renal function

e. process of normal digestion and nutrition

f. biomechanics and principles of gaseous exchange required for normal respiration

g. control of major variations in blood pressure and tissue perfusion

h. balance between thrombogenesis and coagulation

i. immunology of disease

j. mechanisms of pain

2. understands systemic interactions that maintain and restore homeostasis

a. nutrition

b. cardio-respiration

c. fluid and electrolytes

d. renal

e. coagulation

3. management of primary surgical complications

a. bleeding

b. infection

c. atelectasis

d. hypovolemia and hypervolemia

e. oliguria

f. ileus – reflex/mechanical

g. ischemia – mechanical/low output

4. ability to evaluate and manage surgical patients presenting with 

a. congestive heart failure

b. cardiac arrhythmia
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c. chronic obstructive lung disease

d. hemostatic disorders – acquired and congenital

e. metabolic disorders, e.g., diabetes

f. drug related disorders, e.g., steroids

g. immunologically incompetent patient

5. understands abnormal physiology of the stressed and compromised patient

6. recognizes special requirements of geriatric patients and pediatric patients

7. ability to provide management for acute and special needs of geriatric patients and pediatric patients who present with

a. cardio-respiratory failure

b. renal failure

c. multiple organ failure

d. DIC – bleeding diathesis

e. sepsis

f. short bowel syndrome

8. understands normal nutrition (dietary, caloric, vitamin, and mineral requirements)

9. understands fluid and electrolytes (normal requirements, routes of abnormal losses, renal function referable to fluid and electrolyte balance)

10. understands principles of surgical bleeding (normal coagulation and thrombogenesis, clotting cascade, principles of fibrinolysis, principles of anticoagulation)

11. understands pain (causes, referred, endomorphins, local and systemic relief, drugs for pain control, local and regional blocks)

12. understands hemodynamic monitoring (CVP, arterial lines, pulmonary artery catheters, pulse oximetry, replacement of invasive lines) 
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HEMATOLOGY

At the completion of a general surgery residency, the resident should have the knowledge of normal and abnormal structure and function of blood and related organs. The resident should be able to demonstrate the following:

1. understands basic concepts of hematopoiesis, blood cell function and life span, pathophysiology of congenital and acquired hematologic disorders 

2. understands function of the hemostatic system and the pathophysiology of its congenital and acquired disorders

3. familiarity with the types of hematologic neoplasms 

4. understands principles of blood typing, transfusion therapy

5. ability to evaluate the risk of perioperative morbidity in patients with known hematologic disorders

6. ability to recognize and identify hemotologic complications in postoperative patients and formulate a plan for their management 

7. familiarity with indications for surgical therapy for hematologic disorders

8. understands risks of and initiates appropriate prophylaxis against thrombotic complications

9. understands hematopoiesis (bone marrow and red blood cell precursors, control of red blood cell production, red blood cell metabolism and degradation)

10. understands hemoglobin (structure and function, production and metabolism, congenital hemoglobinopathies and their implications in surgical patients)

11. understands anemia (iron, folate, and B12 metabolism and their disorders; acquired anemia, hemolytic anemia, hereditary anemia, posthemorrhagic anemia and its management)

12. understands coagulation (platelet production, function, and metabolism; serum clotting factors (intrinsic and extrinsic cascades); control of coagulation and  thrombolysis; hereditary disorders of coagulation; acquired disorders of coagulation; thrombosis and thrombolytic therapy)

13. understands blood transfusion (major and minor blood group antigens, blood components and indications for transfusion, risks of transfusion and therapy of transfusion complications)
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14. understands autotransfusion and autologous blood donation

FLUID AND ELECTROLYTE HOMEOSTASIS

At the completion of a general surgery residency, the resident should understand normal fluid and electrolyte homeostasis and how to maintain this homeostasis. The resident should be able to demonstrate the following: 

1. understands body water distribution and compartments 
2. knowledge of normal electrolyte distribution of cell water and extracellular fluid
3. understands the normal electrolyte content of body fluids (blood, extracellular fluid, urine, saliva, gastric juice, succus entericus)
4. familiarity with the water and electrolyte changes in response to stress, disease, surgery, and non-operative therapy
5. knowledge of the principles of therapy in burn patients 
6. ability to estimate the patient’s state of sodium and water balance by the history and physical examination
7. recognizes evidence of depletion of extracellular fluid and total body fluids
8. recognizes evidence of excess extracellular fluid and total body fluids
9. applies principles in treatment of hyponatremia and hypernatremia
10.  knows normal potassium physiology, and causes and consequences of depletion and excess 
11.  understands the complexities of normal and abnormal calcium, phosphorus, and magnesium metabolism
12.  knowledge of principles of special situation care for neonates, infants, and geriatric patients
13.  understands the pathophysiology of fluid and electrolyte problems in cardiac by-pass surgery
14.  understands management of perioperative abnormalities (diarrhea, fistula, drainage, and vomiting)
15.  understands management of surgery abnormalities – sodium and water loss in wound, gut, and body cavities)
16.  understands management of postoperative abnormalities – endocrine and metabolic adjustments and renal handling of sodium and water
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ACID-BASE HOMEOSTASIS

At the completion of a general surgery residency, the resident should understand the biochemistry and physiology of acid-base homeostasis well enough to accurately diagnose and effectively treat complex disorders of acid-base balance. The resident should be able to demonstrate the following:

1. understands hydrogen ion biochemistry including the Henderson-Hasselback equation 

2. understands the biochemistry of membrane gas exchange in the lung
3. understands the physiology of hydrogen ion production and renal excretion of hydrogen ions 
4.  understands renal bicarbonate reabsorption and regeneration
5. aware of the contributions of the skeleton, kidneys, and lungs in maintaining a normal pH
6. understands metabolic acidosis including “anion gap” and hyperchloremic acidosis
7. ability to identify the specific cause of metabolic acidosis
8. ability to diagnose metabolic alkalosis, respiratory acidosis, and respiratory alkalosis and to construct a differential diagnosis for each
9. ability to identify specific clinical problems in acid-base balance and follow an appropriate course of therapy (diabetic ketoacidosis, lactic acidosis, renal tubular acidosis, renal insufficiency, respiratory failure)
10. understands adverse effects of acid-base disturbances on body systems
METABOLISM

At the completion of a general surgery residency, the resident should understand the metabolic basis of substrate utilization and be able to relate disease-associated changes with specific alterations in intermediary metabolism. The resident should be able to demonstrate the following:

1. understands the principles of energy conversion to mechanical work, the efficiency of energy conversion, thermal balance, and be able to define basic energy units such as the kilocalorie
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2. understands the routes of heat loss and can describe how heat loss relates to energy balance 
3. ability to relate oxygen consumption and carbon dioxide production to thermogenesis, energy production, and measurement of energy balance by indirect calorimetry
4. understands the concept of the respiratory quotient
5. ability to define basal and resting metabolic rate, their relationship to body weight, body size, age, sex
6. ability to describe the effects of ambient temperature, injury, infection, pain, fear, anxiety, and starvation on energy requirements 
7. ability to differentiate between the routes of heat loss, the effects of heat loss on core temperature, and the alterations associated with disturbances of body insulation  
8. understands the mediators which influence temperature setpoint, the febrile response, and their relation to changes in oxygen consumption
9. ability to explain the differences between endogenous, exogenous, and bacterial pyrogens, and their relation to post-traumatic fever and other disease processes resulting in fever
10. ability to explain the relationship between fever, body catabolism, and pulse rate; and to discuss mechanisms of fever control 
11. ability to relate metabolic control of temperature to hypothalamic function following stress of hypothermia
12. understands the storage and mobilizing hormones and their effects
13. understands insulin storage and release and the functional effects of insulin on protein, fat, and carbohydrate metabolism 
14. understands the metabolic effects of glucagons and the significance of the insulin-glucagon ration on protein, fat, and carbohydrate metabolism
15. can describe the effects of catecholamine release during stress and relate this to the dynamics of glucose, fat, and protein metabolism
16. understands the cause of negative nitrogen balance following injury and the influence of glucocorticoids on protein metabolism 
17. understands the systemic effects of corticosteroids on the body’s response to injury and infection
18. understands the function of growth hormone and the various thyroid hormones as anabolic or catabolic hormones
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19. can describe the events following meal ingestion, body energy storage, and man’s response to short term starvation
20. can relate changes in measured blood substrate during fasting to ketosis and alterations in fuel oxidation
21. understands the alanine and Cori cycles and relates them to alterations in renal, hepatic, and cardiopulmonary composition and function during adaptation to long term starvation
22. understands the factors which direct the metabolic response to infection, injury, and stress in the undernourished
23. understands the routines of nitrogen loss during starvation, injury, and infection
24. understands the effect of bed rest, complicated and uncomplicated operations, trauma, and sepsis on pre-stress body composition
25. understands the dynamics of protein metabolism and how it is affected by hormonal regulators
26. can describe the hormonal regulation of gluconeogenesis after trauma and critical illness
27. understands the caloric contribution of endogenous substrates and the association between tissue loss and weight loss
28. understands the differences between the alterations in intermediary metabolism occurring with hypothermia and intense exercise compared to trauma, infection, and prolonged critical illness
PATHOLOGY

At the completion of a general surgery residency, the resident should understand the pathology of human illness on a cellular, organic, and systemic level. The resident should be able to demonstrate the following:

1. understands the basic principles of pathogenesis of reversible and irreversible cell injury

2. understands the pathogenesis of acute and chronic inflammatory responses
3. understands the pathogenesis, clinical significance, signs and symptoms, and therapy for 
· abnormal wound healing
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· fluid and hemodynamic abnormalities including shock, edema, and congestive heart failure

· disorders of coagulation and hemostasis

· disorders of the immune system

· infectious diseases involving bacteria, viruses, fungi, or parasites

· neoplastic disease in general

4. recognizes the pathologic processes encountered in the major organ systems and understands the indications for operative intervention

5. understands the interaction of multiple organ systems in complex disease states and in multiple trauma

6. recognizes the rationale for the extent of surgical procedures

7. understands staging of malignant disease and how surgery is tailored to it

8. understands the importance of functional preservation for surgical treatment of benign disease (PUD, Crohn’s disease, anal disorders, vascular disease)

WOUND HEALING 

At the completion of a general surgery residency, the resident should understand the physiology of wound healing and be able to manage complex wound care in a variety of settings. In addition, the resident should be able to demonstrate the following:

1. Knowledge of the physiological process of normal wound healing

2. Understands the anatomy, physiology, biology, biochemistry, microbiology, and immunology of wound healing

3. Ability to recognize uncomplicated problems, including snake bites, electric burns, deep space infections of the hand, and postoperative complications such as dehiscence, evisceration, and fascistic

4. can relate the principles of aseptic techniques to incision making, debridement, wound closures, dressings, splints, and casts

5. understands the pathophysiology of delayed wound healing

6. can provide basic care to wounds from abrasions and small lacerations to complex traumatic injuries

7. understands the physiology of wound healing
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8. can apply principles of aseptic techniques to incision making, debridement, wound closures, dressings, splints, and casts 

9. Can monitor the process of healing and suggest initiating changes in therapy as indicated 

10. Can deride complex wounds and provide postoperative care of such wounds

11. Can provide complete care for various complex wound complications such as dehiscence, wound infections, and incisional hernias.

12. understands wound closures and reconstructions, such as free flaps, rotation flaps, and microsurgical applications 

SHOCK

At the completion of a general surgery residency, the resident should understand the causes and treatment of shock. In addition, the resident should be able to demonstrate the following:

1. knowledge of the different types of shock (hypovolemic, cardiogenic, septic, neurogenic, anaphylactic)

2. understands the etiology and pathophysiology of each type of shock

3. can outline the management of each type of shock

4. knowledge of the indications for, and the proper use of, the CVP line, pulmonary artery catheter, and arterial line

5. becomes proficient in the following procedures:

a. pulmonary artery insertion

b. central line insertion

c. placement of intravenous lines

d. orotracheal and nasotracheal intubation 

e. close tube thoracostomy

f. arterial line insertion

6. knowledge of the principles of trauma resuscitation

7. can demonstrate the appropriate management of cardiac arrest

8. ability to recognize and manage cardiac dysrhythmia including ventricular fibrillation and tachycardia, supraventricular tachycardias, various types of AV block and bradycardias
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9. understands the pharmacology of lidocaine, bretylium tosylate, digoxin, propranolol, verapamil, pronestyl hydrochloride, quinidine, and isoproterenol

10. understands the indications for and techniques of mechanical ventilation

11. Understands appropriate usage of crystalloid, colloid, hetastarch, hypertonic saline, and various blood products in management of shock

12. Knows the pathophysiology and management of pericardial tamponade

13. knows the pathophysiology and management of tension pneumothorax

14. Understands the Starling curve

15. Knows the appropriate use of dopamine, dobutamine, epinephrine, norepinephrine, nitroprusside, and nitroglycerin

16. knows the pathophysiology and management of adult respiratory distress syndrome (ARDS)

17. knows the pathophysiology and management of disseminated intravascular coagulation

18. knows the indications and contraindications of military anti-shock trousers 

19. knows the pathophysiology and management of acute renal failure in shock

20. knows the principles of the oxygen delivery equation and the oxyhemoglobin dissociation curve

21. understands the effects of mechanical ventilation and PEEP on the cardiovascular system

22.  knows indications for emergency temporary cardiac pacing

23. recognizes indications for emergency thoracotomy with open cardiac massage and aortic cross clamping

24. understands specifics of pediatric resuscitation 

RESUSCITATION

At the completion of a general surgery residency, the resident should understand the pathophysiology of resuscitation and the etiology of cardiopulmonary arrest. The resident should be able to demonstrate the following:
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1. understands the pathophysiology of acute cardiac arrest including the physiologic effects of dysrhythmias, chest massage, and defibrillation therapy

2. understands the causes of acute cardiopulmonary arrest, including myocardial infarction, acute dysrhythmia, congestive heart failure, pulmonary embolus, tension pneumothorax, trauma, substance abuse, drowning, suffocation, hypothermia, stroke, and electrical injury

3. understands the pathophysiology of acute hypovolemia

4. recognizes acute airway obstruction including its management

5. understands the pharmacology of drugs used in the management of cardiac arrest, dysrhythmias, states of decreased cardiac output, and acute states of hypotension and hypertension

6. understands the effects of mechanical ventilation on the cardiovascular system

7. understands the pathophysiology and treatment of carbon monoxide poisoning

8. understands the techniques for emergency venous access

9. understands the pathophysiology and management of both fresh and salt water drowning

10. understands the pathophysiology of electrical injury and mechanisms of cardiac arrest

11.  understands the pathophysiology and management of acute hypothermia

NEOPLASMS

At the completion of a general surgery residency, the resident should be able to demonstrate understanding of the biology, pathology, diagnosis, treatment, and prognosis of neoplastic diseases. In addition, the resident  should be able to demonstrate the following:

1. knowledge and understanding of the incidence, geographic distribution, and genetic factors in neoplastic disease

2. appreciation of the gross and microscopic characteristics of benign  neoplasms, along with their natural history

3. knowledge of the gross and microscopic characteristics of malignant neoplasms
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4. knowledge of the etiology of malignant neoplasms

5. understands the principles of tumor biology

6. ability to grade lesions by degree of differentiation  of cellular content

7. understands patterns of presentation of malignant neoplasms

8. knowledge and usage of tumor markers, tumor excretory metabolites, and diagnostic cytologic techniques

9. knowledge of the parameters of cancer immunotherapy

10. ability to stage neoplasms including ability to utilize the tumor node metastasis (TNM) system

11. ability to prepare patient for cancer surgery including correction of nutritional and metabolic deficits

NUTRITION

At the completion of a general surgery residency, the resident should understand the metabolic considerations of nutrition, the rationale of nutritional support, and application of nutritional support to a variety of clinical situations. In addition, the resident should be able to demonstrate the following:

1. knowledge of biochemical basis of protein and energy substrate metabolism, and thermal and metabolic regulation

2. understands the role of vitamins, minerals, and trace elements in metabolism and nutrition

3. understands the metabolic response to starvation and stress

4. ability to perform a nutritional assessment of a patient utilizing the clinical exam, anthropometric measurements, and laboratory measurements

5. understands specific diets used in patients with diabetes, hypertension, cardiac disease, renal failure, cirrhosis, hyperlipedemia, and morbid obesity 

6. understands the indications for, risks, and benefits of enteral or parenteral hyperalimentation

7. ability to start and maintain a patient on enteral or parenteral nutrition

8. ability to perform insertion of nasogastric feeding tubes and central venous access
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9. familiarity with special enteral and parenteral formulations used in patients with renal failure, hepatic failure, and pulmonary disease

10. familiarity with the use of hyperalimentation in patients with enterocutaneous fistulas, inflammatory bowel disease, and pancreatitis 

11. familiarity with the use of hyperalimentation in trauma, burns, sepsis, and cancer

12. familiarity with various types of feeding gastrostomies and jejunostomies as well as insertion techniques in the operating room.

13. familiarity with the ethical concerns of withdrawing or withholding nutritional support 

14. familiarity with nutritional support in surgical neonates and infants

SURGICAL IMMUNOLOGY

At the completion of a general surgery residency, the resident should have fundamental knowledge of the principles of immunobiology. In addition, the fellow should be familiar with the basic principles of immunomodulation, and how to monitor and moderate the immune response. This can be potentially applied to treatment of infections, cancer, burns, transplantation, and iatrogenic states of immunosuppression. The resident should be able to demonstrate the following:

1. familiarity with the basic immunology of antigens, antibodies, and their reactivity, including neutralization and cytotoxic activities of antibodies

2. familiarity with the different types of antibodies produced in different areas of the body and the ability of antibodies to function as local agents against infection and as circulating systemic agents against infection 

3. familiarity with the structure and function of immunoglobulin and anti-idiotypic antibodies 

4. understands the basic functions of the thymus derived (T) lymphocyte, its origin and differentiation, and its capability as a cytotoxic/suppressor cell and as a helper cell

5. understands the basic functions of the bone marrow derived (B) lymphocyte, its origin, maturation, differentiation, distribution within the body, and ability to synthesize antibody

6. familiarity with the B cell as a blocking antibody mechanism and facilitative mechanism in immune reactivity
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7. familiarity with the immune functions of the distinct organs of the human body which come under surgical consideration, e.g., the thymus gland, the spleen, the lymphoid mass of the small bowel, the liver, the lymph nodes, and the bone marrow

8. familiarity with the immune regulation of cells by paracrine action of lymphokines or secretions of immunocompetent cells

9. familiarity with principles of passive and active antibody immunizations, including tetanus, pneumococcus, required in surgical patients 

10. familiarity with the basic techniques of immunosuppression for transplantation or other surgical procedures

11. familiarity with the basic mechanisms of immunosuppressive agents, their actions, side effects, and techniques of administration

12. familiarity with the basic concepts of infections in immunosuppressed patients

13. understands the basic genetics of the immune system as well as identification of immune defects

14. understands basic principles of monoclonal antibodies and their potential use in the future for treatment in transplant patients and cancer patients

15. understands the basic principles of radioimmunoassay

16. familiarity with the major immunosuppressive drugs used in organ transplantation, autoimmune disease, and cytotoxic drugs used in chemotherapy

17. familiarity with the mode of action of immunosuppressive drugs, particularly their effect on T cells, B cells, antibody and cell mediated immunity 

18. familiarity with the syndromes of immunodeficiency seen in septic patients and mechanisms of clinical bacterial translocations

19. familiarity with the principles of management of infection in immunocompromised patients

20. familiarity with the basic immune elements involved in T-cell and B-cell responses, macrophage responses, and techniques for immunomodulation of these responses 
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PHARMACOLOGY

At the completion of a general surgery residency, the resident should be able to apply a knowledge of pharmacology when prescribing treatment for the surgical patient. The resident should be able to demonstrate the following:

1. knowledge of the general principles of pharmacokinetics (drug absorption, drug distribution, drug metabolism, and elimination)

2. knowledge of pharmacodynamics such as drug actions, drug concentration, and effect

3. knowledge of the principles of therapeutics such as interactions between drugs, placebo effects, tolerance, and drug interactions, toxicity, and side effects

4. knowledge of the dosage and administration of drugs, such as common methods of administration, acute reversal of drug effects, and the principles of writing prescription orders

5. knowledge of the categories of pharmacologic agents

a. analgesics and anesthetics

b. antibiotics

c. chemotherapeutics

d. cardiovascular agents

e. modulators of immune response

f. hormones and hormone antagonists

g. modulators of coagulation and thrombolysis

h. modulators of wound healing

i. modulators of inflammation

j. neuropsychiatric drugs

k. agents affecting gastrointestinal function 

l. agents affecting airway and alveolar function

m. drugs affecting renal function and electrolyte balance

n. antiviral agents 
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RADIOLOGY

At the completion of a general surgery residency, the resident should understand the principles of, indications for, and interpretation of various methods of imaging. The resident should be able to demonstrate the following:

1. understands the basic physical properties involved in the production of plain radiographs, sonograms, CT scans, MRI scans, and nuclear medicine scans

2. understands the indications for various imaging methods in the gastrointestinal tract, the genitourinary tract, skeletal system, vascular tree, biliary tree, female reproductive tract, central nervous system, intrathoracic, and intra-abdominal structures 

3. understands the indications for mammography

4. understands the potential complications of intravenous contrast agents

5. understands the appropriate preparations for various imaging studies

6. understands the indications for scans utilizing radioisotopes, including bleeding scans, biliary scans, thyroid scans, Meckel’s scan, bone scans, and ventilation/perfusion scans

7. understands the physical principles of radiation therapy

8. knowledge of malignant and benign diseases which may be treated with radiation therapy

9. ability to interpret sonograms of the biliary tree, urinary tract, and female reproductive tract

10. ability to interpret a wide variety of imaging studies on the gastronintestinal tract, vascular tree, urinary tract, and cardiovascular system

11. ability to interpret nuclear medicine scans of the biliary tree and thyroid

12. understands the appropriate treatment with radioiodine for hyperthyroidism

13. understands how to coordinate the appropriate radiation therapy for patients with a variety of malignant diseases

14. recognizes possible complications of radiation therapy

15. understands the principles of endosonography      
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