Large and Small Bowel Obstruction

I. Definition: Inability to pass air and secretions antegrade

a. Causes

i. Small bowel

1. Extrinsic compression

a. Adhesions, hernias, cancer

2. Intraluminal

a. Cancer, gallstones, foreign body, worms

3. Intramural—origin within bowel wall

a. Cancer, strictures, hematoma, intussusceptions
ii. Large bowel

1. Extrinsic

a. Volvulus, Cancer, Hernia

2. Intraluminal/Intramural

a. Colon cancer, Diverticulitis, Stricture

iii. Impaired motility

b. Types

i. Mechanical (Physical impingement) vs. Functional (Paralytic ileus)

ii. Complete vs. Partial

1. Complete: Can’t pass any bowel contents. Associated with blood supply compromise and lack of integrity of bowel wall.

2. Partial: Some bowel contents pass

iii. Acute vs. Chronic

1. Acute: incarcerated hernia

2. Chronic: Crohn’s, radiation

iv. Simple vs. Strangulated

1. Strangulated: Blood supply is compromised

v. Large bowel vs. small bowel

1. Most large bowel = immediate surgery

2. Some small bowel can be managed non-operatively

II. Small Bowel obstruction

a. 85% due to:

i. Post-operative adhesions

ii. Incarcerated hernia

iii. Cancer

iv. Hernias and intussusception common in kids.

1. Intussusception: Piece of bowel telescopes into another piece of bowel

III. Clinical Presentation

a. History

i. Pain

1. Bowel obstruction has pain precede n/v

2. Bowel obstruction has pain occur after n/v in enterocolitis

ii. N/V

1. Light bilious = proximal bowel obstruction

2. Heavier bilious = distal bowel obstruction

iii. Distention

iv. Obstipation, flatus, change in bowel habits

v. Change in stoma output

b. Exam:

i. Vital Signs, Gestalt

1. Gestalt: general look of patient

ii. Distention

iii. Nature of Bowel sounds

iv. Tenderness, peritonitis

1. Peritonitis = perforation or compromise in wall

v. Masses

1. Hernias, cancer

vi. Incisions—clue to prior surgery

vii. Rectal exam

c. Past Medical History to note:

i. Previous bowel obstruction

ii. Abdominal/pelvic operations

1. Increased adhesions

iii. Hernias

iv. Abdominal cancer/radiation

v. IBD

vi. Trauma

d. Labs/Diagnostic tools

i. CBC—increased WBC

ii. Acidosis

iii. Lactate—indicates ischemic bowel

iv. Films

1. Obstruction series or acute abdominal series

a. Upright CXR, supine AXR, and upright AXR

i. Small bowel is central on image, large bowel is peripheral

ii. Air-fluid levels

2. CT Scan 

v. UGI with small bowel follow-through

vi. Sigmoidoscopy

vii. Contrast Enema

IV. Other Definitions

a. Pneumoperitoneum:

i. Air between liver and diaphragm—surgical emergency

b. Pneumobilium: Air in the bilium

i. Gallstone ileus

1. Fistula between gall bladder and small bowel

a. Stones migrate to terminal/distal ileum
V. CT Imaging

a. Small Bowel Obstruction: Dilated small loops with decompressed small bowel suggests transition point

b. Closed Loop Obstruction: U-shaped segment of dilated small bowel, comes down to twisted point in 3D. Ascites and free fluid is worrisome

c. Hernias: Bowel obstruction secondary to groin hernia. Segment of bowel within am umbilical hernia. Normally, umbilical hernias do not incarcerate bowel and cause a bowel obstruction. 

d. Intussusception: Target sign: One segment of bowel in another

e. Carcinomatosis: Peritoneal implants in patient with known carcinoma

VI. Management

a. Ileus pattern: 

i. Functional and usually diffuse 

ii. Etiology is normally electrolytes/metabolic, inflammation, neurogenic, post-operative

iii. Not surgical; management is supportive and correcting the underlying cause
b. Small bowel obstruction

i. Steps

1. IV: lactated ringers and saline

2. NGT: suction

3. Foley Catheter

4. Correct electrolytes

5. Pain Medications (do not withhold)

6. Floor vs. ICU

ii. Non-operative

1. Partial SBO

2. Adhesive disease

3. previous surgery

4. Benign abdomen

5. Minimal physiological alternation

iii. Operative

1. Failure to progress with non-operative treatment in 48-72 hours

a. Intractable pain

b. Conversion to complete obstruction

c. Fever/Tachycardia/Peritonitis/Leukocytosis

d. Metabolic acidosis refractory to resuscitation

2. Complete obstruction

3. Virgin abdomen—no other prior surgeries

4. Incarcerated hernia

5. Peritoneal signs

6. Septic

7. Leukocytosis

8. Unreliable exam

9. failed non-operative management

10. Pneumoperitoneum 

11. Pneumatosis

iv. Surgery Issues

1. Viability of the bowel, ischemia, perforation/contamination, frozen abdomen, occult cancer

2. Possible procedures:

a. Adhesiolysis

b. Bowel resection

c. Need for Stoma

d. 2nd look Laparotomy

c. Large Bowel Obstruction

i. Increased in elderly

ii. Mechanical 

1. Colon cancer, cecal volvulus, sigmoid volvulus, diverticulitis, IBD, fecal impaction

iii. Functional: Oglivie’s syndrome, colonic pseudo-obstruction, institutional colon

iv. Sigmoid volvulus: 

1. Segment of redundant, floppy sigmoid colon where it creates an intertube appearance—associated with compromised blood supply

2. Surgical

v. Cecal Volvulus:

1. Torsion of colon upon itself

2. Surgical

GI Bleeding Lecture

I. Epidemiology

a. 120 Hospitalizations/100K/year

i. Older, men, alcohol, NSAIDS

ii. Mortality is 5-10%

b. GI Bleeding is a symptom, not a disease

i. Causes include:

1. Upper: 75-85%

2. Lower: 15-25%

3. Small bowel bleeding is rare

II. Presentation

a. Physical findings

i. Early: tachycardia, diaphoresis

ii. Later: hypotension, confusion, oliguria

b. Signs vs. sources of hemorrhage

i. Hematemesis: 

1. Proximal to ligament Treitz

2. Vomiting of bright, red blood

ii. Melanic stool: 

1. Usually UGI source (level of large bowel)

iii. Hematochezia: 

1. Bright red bleeding

2. Colorectal, occasionally UGI

III. Management

a. Resuscitate and stabilize

i. Hemodynamic assessment: BP, hematocrit

ii. IV Hydration: 2 large boar IV catheters (Isotonic crystalloid)

iii. Blood products: FFP, platelets for proven coagulopathy, packed RBCs (O2 delivery)

iv. Foley Catheter

b. Localize/diagnose cause

i. Evaluate and resuscitate ( NG Tube Aspiration ( 

1. Aspirate: copious bile, no blood (source not duodenum) ( colonoscopy 

2. Aspirate: No bleeding, no bile ( Does not rule out upper GI source ( Visual assessment of area via EGD

c. Control bleeding

i. Variceal hemorrhage

1. Drugs/Endoscopy: Acute/chronic control

a. Endoscope Therapy obliterates varices

i. Sclerotherapy (IST)

ii. Band ligation (EVL)

iii. Results: 

1. EVL > 90% success, fewer sessions

a. Few complications

2. IST = 70% success

a. Placement of needle = operator dependent

b. Complications include pain, perforation, stricture

2. Esophageal balloon: temporary control

3. Anatomic shunts: Longer-term control

a. Radiological = Porto-systemic shunts (TIPS)

i. Purpose is to decompress the portal venous system

ii. Method: Place expandable stent between PV and IVC

iii. Success: Bleeding stops initially, but LT results unknown

1. Mortality is 20% and bleeding recurs in > 30%

2. Shunt stenosis is 25-50% at 2 years

a. Decreased blood velocity across shunt

3. Special use: “Bridge to liver transplant.”

iv. Complications: Encephalopathy, intraabdominal bleeding 

b. Surgical shunts

i. Purpose is to stop bleeding

ii. Complications: 

1. Encephalopathy (blood bypasses liver through shunt)

a. Treat with protein restriction, laxatives

2. Recurrent bleeding

iii. Operative mortality is 5-15% if elective, 25-55% if emergency

ii. Steps

1. Start octreotide, endoscope, EVL or IST

a. If Bleeding stops, start B-blocker and complete EVL

b. If torrential bleeding, balloon tamponade or shunt (TIPS, surgery)

c. If non-torrential bleeding, repeat EVL or IST and continue octreotide

i. If rebleed ( Shunt and liver transplantation

ii. Bleeding stops ( start B-blocker and complete course of EVL

IV. GI Hemorrhage causes
a. Varices: 

i. Sites: Esophagus and stomach

ii. Portal venous hypertension

1. Cirrhotic (Alcoholism, hepatitis, PBC)

a. ½ of all cirrhotics develop varices

b. 30% of varices bleed within 2 years of diagnosis

c. Shunt = small survival benefit

2. Non-cirrhotic: Clotted PV, SV, HV)

iii. Variceal hemorrhage likelihood

1. Child-Pugh classification (C>B>A)

a. Bilirubin, albumin, ascites, encephalopathy, nutrition status

2. Large varices

3. Portal Pressure > 12 cm

iv. Physical and endoscopic findings

1. Physical: Spider angiomata, palmar erythema, testicular atrophy, ascites

2. Endoscopic (risky): Varices, gastropathy 

3. Esophagitis

4. Barrett’s ulcer

5. Tumors

6. Epistaxis

b. Gastroduodenal causes

i. PUD

1. Types

a. Duodenal

i. Source is gastroduodenal artery

ii. Most common type (4x gastric ulcers)

b. Gastric

i. Source is left gastric artery

ii. Must consider malignancy

2. Etiologies

a. H. Pylori

b. NSAIDs

c. Gastrinoma

3. Risk Factors

a. Steroids, alcohol, age

4. Natural History:

a. Bleeding stops spontaneously in 80% of patients

b. 30% re-bleed

c. Mortality is 2-10%

5. Diagnosis

a. H&P

b. Gastric lavage

c. Urgent Endoscopy

i. Note location, size, and shape

ii. Half of patients with active bleeding and visible vessel rebleed, an adherent clot leads to a rebleeding rate of 10-20% 

iii. Odds of rebleeding are <2% with no findings

d. Do NOT do a barium swallow

6. Treatment

a. Ablate vessel

i. Methods

1. Injection (Epi, saline)

a. Causes constriction or compression of arterial source

2. BICAP electrocautery

3. Heater probe

4. Clip application

ii. Results: 

1. Bleeding controlled in 90%

a. 10-15% rebleed

b. Can re-treat once

2. Complications < 1%

a. Perforation, new bleeding, aspiration

b. Surgical

i. Vagotomy and Drainage

1. Better morbidity and mortality, higher rebleeding

ii. Vagotomy and antrectomy

1. Better morbidity and mortality, Low rebleeding

iii. Resection

1. increased morbidity and mortality, Low rebleeding

c. Prevention:

i. Eradicate H. pylori

1. Triple therapy for 2 weeks with retest 2 weeks later

ii. Stop NSAIDS or add misoprostol

iii. Consider acid suppression if idiopathic

ii. Portal hypertensive gastropathy

iii. Mallory-Weiss tear

1. Secondary to acute wretching or vomiting

2. Split or tear at mucosa with exposure of arterial source at the base of the tear

iv. Tumors

v. Dieulafoy’s lesion

1. Small arterial aneurysm at fundus of the stomach

vi. AVM
Cerebrovascular Disease

I. Vascular Operations

a. Carotid enterarterectomy 

i. 160-180K/year

b. Peripheral bypass

c. Angioaccess

d. Abdominal aortic aneurysm 

e. Aorto-Femoral bypass

II. Carotid stenting

a. Contentious issue

i. Currently little evidence from trials, but public speculation has been widespread

1. Estimated to be a $2 billion opportunity

b. Purpose: Prevent strokes

i. 700K strokes/year ( 160K deaths/year

ii. #1 cause of disability

1. Survivors have 67% disability and 15-30% go to nursing homes

2. Cost is $50 billion/year

iii. Incidence of carotid disease is 20-60%

III. Carotid disease clinical presentation

a. Asymptomatic

i. Carotid Bruit is sometimes present

1. Insensitive and often not specific

2. 30-50% of those with bruit have significant stenosis

3. 20-50% of those with significant stenosis have a bruit.

b. TIA: Transient Ischemic attack

i. Symptoms < 24 hours

ii. Hemiparesis, hemianesthesia, aphasia, etc.

iii. 30-40% chance of stroke in 5 years without intervention

c. RIND: Reversible Ischemic Neurologic deficit

i. Small infarcts not picked up on CT scans 

ii. Risk of subsequent stroke increases

iii. 50% chance of stroke in 5 years, with 50% chance it may be fatal

d. Stroke 

IV. Diagnosis

a. Carotid angiogram

i. Gold standard, but invasive

b. Non-invasive evaluation

i. Questions: 

1. ICA disease?

2. % stenosis

3. Character of plaque?

a. Ulcerated worse than smooth

ii. Tests

1. MRA 

2. CTA

3. Duplex: 

a. Imaging

i. Better morphology, increased use

b. spectral analysis

i. Spectrum of flow velocities

ii. Narrow lumen ( increased velocity

iii. Look at peak systolic and end diastolic velocity

iv. Internal Carotid /Common Carotid systolic ratio

1. If < 2, less than 50% stenosis

2. If >4, 70-99% stenosis


V. Efficacy

a. Patients with 70-99% stenosis randomized to surgery vs. medicine

i. End-arterectomy highly favorable for fatalities

ii. ¼ patients with stroke despite best medical management at 2 years

iii. 1/10 patients with stroke with best surgical management at 2 years

1. Benefit is long-lasting (now at 8 years

b. Patients with 50-69% stenosis randomized to surgery vs. medicine

i. End-arterectomy favorable for fatalities

1. 16.7% for surgery vs. 22.2% for medicine

c. Majority of patients are asymptomatic, therefore most studies don’t apply

i. For Asymptomatic patients, death rate at 5 years is 5.1% vs. 11% 

1. <3% surgical death rate (may be exaggerated because based on intent to treat because 2 were pre-op and 5 were due to post-angiogram)

ii. Benefit greater for men vs. women

VI. Operation

a. Steps

i. Internal carotid has no branches in the neck, so find the bifurcation to determine internal vs. external carotid

ii. Follow internal carotid and place shunt

iii. Patch vessel to make them larger (reduce restenosis LT)

b. Results

i. Rate of restenosis <5% at one year

ii. Risk of mortality < 1%

c. Complications

i. Stroke, MI, bleeding, wound, BP instability, cranial injury

ii. Nearby nerves: Vagus, hypoglossal, greater auricular nerve

d. Who to shunt?

i. Shunt with patient awake (cervical field block)

1. Clamp carotid( if deficit ( place shunt in

ii. EEG monitoring

iii. Anatomy

iv. Symptoms

Introduction to Anesthesia

I. Goals of Anesthesia

a. Analgesia: lack of pain

b. Amnesia: lack of memory

c. Anesthesia: Lack of awareness 

d. A relaxed surgical field

e. Blunting of the sympathetic reflexes

f. Homeostasis: maintaining adequate tissue perfusion

II. Types of agents

a. Vapors

i. Complete anesthetic

ii. Good analgesia, amnesia, anesthesia, and blunting sympathetic nervous system. Muscle relaxation is not complete.

iii. All properties disappear once vapor is turned off (therefore, there will be post-op pain)

iv. Side effects

1. Myocardial depression

2. Hypotension

b. Narcotics

i. Good analgesia, NO amnesia, minimal anesthesia, not a muscle relaxant, good at blunting sympathetic nervous system reflexes. 

ii. Often used in combination with vapors to add longer-adding pain relief and increasing hemodynamic stability

c. Benzos

i. NO Analgesia, good amnesia, minimal anesthesia, muscle relaxation, and blunt sympathetic NS reflexes. 

ii. Antergrade amnesia

iii. Won’t remember the experience

iv. Good for short procedures

d. Neuromuscular blocking agents

i. Good muscle relaxants, but no other properties.

e. Local anesthetics 

i. Good analgesia, no other effects

III. Developing an Anesthetic Plan (Safety 1st, Comfort 2nd)

a. Surgical needs

i. Technical 

ii. Positioning

b. Surgical course

i. Anticipated length, CV, and respiratory issues, anticipating bleeding

c. Patient medical issues

i. Including anesthetic issues, airway issues

d. Patient preference

e. Anesthesiologist preference/resources

IV. Pre-operative Evaluation

a. Optimization of medical conditions

i. Cost-effective pre-op testing

ii. Medication management—minimize comorbidities on peri-operative course.

b. Risk stratification 

i. Further cardiac, respiratory workup

c. Improve OR efficiency

i. Decrease cancellations, holds

ii. Allow for smoother case preparation

d. Allocate equipment and resources

e. Obtain informed consent

V. ASA Status (Predicts perioperative mortality due to anesthesia) 

a. I. Healthy patient

b. II. Mild systemic disease with no functional limitations

c. III. Moderate disease with moderate functional limitation

d. IV. Severe systemic disease that is a constant threat to life and functional incapacitating

e. V. Moribund patient not expected to survive 24 hours

f. VI. Brain-dead patient for organ harvest

g. E. Emergency operation: no time to optimize medication condition

VI. Disease Types

a. Cardiac Disease

i. Epidemiology

1. 8 out of 27 million patients who undergo anesthesia have CAD

2. 1 million will have perioperative cardiac complication

3. Risk for MI during surgical period is much higher

ii. Considerations for cardiac workup

1. Type of surgery 

2. Emergent, urgent, or elective 

3. Ability to treat/optimize once test results are known

4. Ability to provide B-blockade and other preventions

5. Best predictor is functional status (exercise tolerance)

b. Respiratory Disease

i. Increased risk of post-op pulmonary complications

1. Older patient

2. Pre-existing disease

3. Abdominal/thoracic surgery

a. Leads to post-op splinting.

b. Inability to take a deep breath due to pain

c. Increased post-op pneumonia

4. Long surgery

5. Smoking

a. Stop > 24 hours to decrease CO level in blood

b. Stop at least 4-6 weeks to avoid rebound ciliary clearance, decrease complication rate from 52% ( 18%

ii. Fasting recommendations to reduce risk of pulmonary aspiration

1. Only valid for patients with normal gastric emptying

a. Clear liquids = 2 hours

b. Breast milk = 4 hours

c. light meal = 8 hours

iii. Medication Management

1. Hold/Discontinue

a. Anticoags (change to Heparin)

b. Oral hypoglycemics

c. Over the counter (Vitamin E, St. John’s Wort, ephedra, etc.)

2. Consider stopping

a. ASA, antiplatelet agents

b. MAO inhibitors

c. ACE inhibitors

3. Continue

a. Cardiac/HTN

b. Bronchodilators

c. Anti-reflux

d. Anti-seizure

e. Opioid analgesics

f. Anxiolytics

g. Prednisone

h. Insulin (at ½ dose)

VII. Anesthesia Techniques

a. Local

i. Properties

1. Block sodium channels, interfere with AP propagation

2. Cross cell membrane in un-ionized form 

a. Poor analgesia in acidic form because decreases concentration inside the cell

b. Therefore, injection at inflamed site has less of an effect

3. Ester compounds responsible for most allergic reactions (unlike amides)

ii. If a compound has an “i” early in its name is an amide. 

1. Lidocaine, mepivacaine, prilocaine, bupivacaine are amides (in increasing duration of action)

a. When mixed with epinephrine, increases vasoconstriction (decreased bleeding) and increases half-life.

b. Cardiac disease may not safely receive epinephrine

c. Places with single blood supply should not receive epinephrine (fingers, toes, penis)

2. Chloroprocaine is an ester.

iii. Local anesthetic toxicity (Always draw back on the syringe to avoid accidental intravascular injection)

1. Absorption of epinephrine

2. CNS

a. Light-headedness, dizziness

b. Tinnitus

c. Metallic taste

d. Seizures

e. Respiratory arrest

3. CV

a. Cardiac arrest

4. Toxic levels (for Lidocaine)

a. 3mg/Kg if IV 

b. 5mg/Kg if Lidocaine without epinephrine

c. 7mg/Kg with epinephrine

5. Toxic levels (for Bupivacaine)

a. Same as Lidocaine, but only ¼

b. Regional Anesthesia

i. Neuraxial techniques

1. Spinal (use sharp needle)

a. Local anesthetic into CSF (lumbar at conus medularis to decrease risk)

i. May be isobaric, hyperbaric, or hypobaric (floats to a higher area)

b. Dense sensory and motor block below level

c. Usually single shot with local anesthetic and/or narcotic

i. Sometimes patients are sitting during injection so block moves with gravity

2. Epidural (small amount of fatty tissue and vein plexus)—use beveled needle to avoid puncture of dural membrane. 

a. Degree of sensory and motor block depends on agent and strength (differential block)

b. Single shot or placement of catheter for repeated or continuous dosing (can do patient controlled pump)

c. Dermatomal band of effect centered around catheter tip

i. Good for labor or other surgeries

d. Local anesthetic and/or narcotic, many other agents in use

ii. Peripheral nerve blocks (good when anesthesia not required)

1. Cervical plexus, brachial plexus, lumbar plexus, femoral/sciatic, popliteal, ankle, etc. 

2. Risks: 

a. Bleeding

b. Infection

c. Post-dural puncture headache

d. Hypotension 

e. Neurologic complications

f. Hematoma

g. Uncomfortable placement

VIII. Neuromuscular blockage

a. Depolarizing

i. Succinylcholine

1. Act at Ach receptor of motor end-plate. 

2. Initially it is an agonist, then it blocks the receptor, causing a flaccid paralysis

ii. Contraindications

1. Suspicion of malignant hyperthermia

a. Increased risk in kids with muscle disease

2. Hyperkalemia

3. High concentration of motor end-plate Ach receptors

a. Burns, CVA, spinal cord injury

4. Increased intracranial pressure, gastric, or ocular pressure

b. Non-depolarizing

i. Rocuronium, Vecuronium, Pancuronium

1. Steroidal compounds with varying levels of block

ii. Atracurium, cis-Atracurium 

1. Agents that benefit metabolism

2. Degraded with Hoffman elimination

3. Good for patients with renal and liver dysfunction

IX. Strategies

a. Conscious sedation: 

i. Moderately painful procedures

ii. Decreases irritability 

iii. Patient is conscious—airway protective reflex, breathing, responds to verbal commands

b. Deep sedation: 

i. Mildly painful procedure for those that require relaxation

ii. Airway reflex may not be maintained

iii. May not respond to commands

c. General anesthesia: larger operative procedures (Patient loses consciousness and cannot respond purposely

i. Pre-medication 

1. Anxiolysis, aspiration precaution, secretion management 

ii. Placement of monitors

1. EKG, Non-invasive BP, Pulse ox, O2 concentration, expired CO2, Temperature

2. Invasive

a. Urinary catheter, arterial line, central line, pulmonary artery catheter 

iii. Induction—rapid loss of consciousness

1. Thiopental

2. Propofol

3. Etomidate

4. Ketamine

iv. Airway management

1. Nasal

a. Placed through nasopharynx 

b. Better for conscious patient (avoid gag reflex)

2. Oral

a. Place behind the tongue to relieve obstruction

3. Laryngeal Mask airway

a. Patient must be fully asleep for this to be placed

b. Channel for airway ventilation, relieves airway obstruction

c. May add air to the stomach

4. Endotrachael intubation

a. Prevents aspiration and stomach contents from reaching lungs because the presence of the balloon

v. Maintenance

1. Vapor or IV agent to maintain anesthesia, amnesia, immediate analgesia

2. Titration of opioid adjuncts if needed

3. Titration of NM blockade if needed

4. Maintenance of hemodynamics, respiration, fluid, blood, clotting factors, etc. 

vi. Emergence—wake up

X. Post-operative care

a. Allows time to: 

i. Clear post-op delirium and sedation effects

ii. Manage hemodynamics and fluid balance

iii. Establish PO if appropriate

iv. Confirm ability to void, walk, etc. 

b. Post-op nausea in 20-30% of patients because:

i. Stimulation of emetic center of brainstem 

ii. Risk factors:

1. Surgery type:

2. Laparoscopy

3. Gynecologic/breast

4. Cholecystectomy

5. Strabismus

6. Anesthetic

7. Narcotic, NO, long case

8. Female gender, pre-adolescents, non-smokers, history of motion sickness, anxiety, pain, dehydration, early PO intake

iii. Treatment

1. Serotonin receptor antagonists

a. Ondansetron

b. Dolasetron

c. Prophylaxis and treatment with minimal toxicity

d. May increase efficacy with dexamethasone

2. Dopamine antagonists (not for Parkinson’s)

a. Droperidol (not on formulary because toxicity)

b. Promethazine

c. Prochloroperazine

d. Metoclopramide

3. Other

a. Oxygen

b. Propofol

c. Ginger root

d. Inhaled isopropyl alcohol

c. Post-op pain

i. Multifactoral:

1. Constant surgically-related pain (aching)

2. Acute exacerbation of pain due to activities

3. Worsening of pre-existing chronic pain

ii. Usually self-limiting

1. But has many complications

iii. Drugs

1. Acetaminophen

a. For mild pain (not severe)

b. No IV formulation in US

c. Commonly used as adjunct to oral or IV relief

2. NSAIDS

a. For mild to moderate pain

i. Bone, joint, uterine pain

ii. Not good for visceral pain

b. Benefit

i. May decrease inflammatory mediators

ii. No hemodynamic or respiratory effects 

iii. No decrease in gastric emptying, bowel mvt

c. But Toxicity

i. GI distress, platelet inhibition, renal impairment

3. Opioids

a. Many routes of administration 

i. Intermittent injection

ii. Steady concentration difficult

iii. Often underdosed because concern of peak effect

iv. Increase demand for staff involvement

v. Continuous infusion

vi. Better steady state levels

vii. More even pain control while plasma levels remain above minimum analgesic level

b. Codeine, oxycodone, +/- adjunct

c. Morphine, fentanyl, hydromorphone

iv. Patient-controlled analgesia

1. Multiple small doses

a. Decrease time to delivery

b. Increase amount of time that adequate analgesia obtained

c. decrease risk of respiratory depression

i. Patient about to fall asleep stops pushing button

2. Patient administrated

a. Decrease staff involvement

b. decrease incidence of respiratory depression

3. Equipment is expensive and requires patient education

4. Studies repeatedly show decreased opioid use and increased patient/nurse satisfaction

5. Programming:

a. Start

i. Fentanyl: 10-20 mcg/dose

ii. Morphine: 1-2 mg/dose

iii. hydromorphone: .1-.2mg/dose

b. Lockout time interval

i. Fentanyl: 6 minutes

ii. Morphine and hydromorphone: 10 minutes

c. Number of doses/hour

d. Continuous rate

e. Clinician bolus

6. PCA Failure

a. Is patient using maximum number of doses?

b. Does patient get relief from dose?

c. Does patient need loading or catch-up dose?

d. Does dose need to be increased?

e. Addition of continuous increases risk of side effects

d. Risks

i. Patients can slip from conscious sedation ( deep sedation ( General anesthesia ( coma, respiratory depression, death

ii. Ventilatory response to CO2 decreases with narcotics and benzos (worse with two combined)

XI. Minimal Alveolar Concentration for vapor

a. MAC: Concentration of agent needed to block motor response to surgical incision in 50% of patients

i. Do 1.5x MAC to be safe

ii. Has an additive effect if given with multiple analgesics

b. MACβAR concentration at which 50% of patients have no sympathetic response to incision

c. MACawake concentration at which 50% of patients are aware

Inflammatory Bowel Disease

I. Epidemiology

a. Highest in Western civilization

b. Population distribution

i. M:F is 2:3

ii. Risk is increased in 2nd and 3rd decade and 6th decade of life

c. Crohn’s has increased over last 20 years

i. Common in Jewish descent (Ashkenazi)

ii. Familial occurrence in 20%

II. Environmental factors

a. Infectious: Characteristics of Crohn’s parallels TB

b. Dietary factors included cow’s milk, food additives, refined sugar, corn flakes

c. Increase in reactive oxygen metabolites

i. Smoking

1. Exacerbates Crohn’s disease 

2. Remits UC

d. Oral contraceptive

i. Increased incidence of IBD

III. UC v. CD

a. Symptoms

i. UC: Fluctuating course, common bleeding, uncommon pain, perianal disease is uncommon, fistulas are never seen, masses are never seen, extraintestinal manifestations are uncommon

ii. CD: Opposite as above

iii. Cancer risk is increased in both

b. Radiographic results

i. UC: Uniform with rectal involvement, Small bowel spared, strictures are rare (but cancerous), and ulcers and pseudopolyps in the mucosa (epithelium that are healing after ulcerations)

ii. CD: Skip areas with rectal sparing in CD, small bowel is often affected, strictures are frequent, but benign, and mucosa has longitudinal ulcers/fissure cobblestone

c. Microscopic characteristics

i. UC: at mucosa and submucosa, never granulomas, dysplasia is seen, lymph nodes are reactive, crypt abscesses are present, and mucus production is decreased

ii. CD: Transmural extent, common granulomas, dysplasia is common, LN granulomas, crypt abscesses are present, and mucus production is increased

IV. Operative Indications

a. Acute Disease complications

i. Perforation

ii. Hemorrhage

iii. Toxic colitis or megacolon

1. Toxic colitis 

a. Friable mucosa

b. Fever

c. Tachycardia, leukocytosis, hypoalbuminemia

2. Toxic megacolon

a. Toxic colitis 

b. Diameter of transverse colon >5cm

c. Persistent gas pattern within transverse colon

b. Chronic Disease complications

i. Growth retardation

ii. Extraintestinal manifestations

1. Ocular complications

2. Dermatological complications

3. Arthropathies

4. Primary Sclerosing cholangitis

a. Increased risk for cholangiocarcinoma

b. Increased in UC, 2-% incidence

iii. Cancer risk

1. Linked to dysplasia presence

c. Failure of Medical Therapy

V. Operative options

a. Acute disease

i. Blow-hole colostomy and loop ileostomy

1. Rarely used

2. Removes fecal stream and opens up the colon to prevent megacolon

3. Patient has a more definitive operation later

ii. Total proctocolectomy and end ileostomy

1. Performed to eliminate all of diseased bowel

2. Used for increased rectal bleeding

3. If patient has dysplasia, this may be advised

iii. Subtotal colectomy and ileostomy 

1. Entire colon up to pelvic brim removed

2. Rectum remains in place to allow reconstitution at a later date

3. Ileostomy is formed and mucus fistula is made

b. Chronic and refractory disease

i. Total proctolectomy and end ileostomy

ii. Total proctolectomy and ileoanal pull-through

1. loss of rectal reservoir ( incontinence

iii. Total proctolectomy and ileal pouch-anal anastomosis

1. Bowel is sewed to anal wall to form a pouch ( increase lumen size and decrease contractility because less muscle

iv. Total proctolectomy and continent ileostomy

1. Used when patient’s sphincters muscles are not adequate 

2. Also recommended in rectal tumor

3. Continent ileostomy originally recommended for urology 

VI. Complications

a. Chronic pouchitis

i. Affects 15% of patients that need medications

ii. RFs

1. Extra-intestinal manifestations

2. Early disease onset

3. PSC

VII. Surgical management of CD

a. Medical Therapy

i. Aminosalicylates

ii. Steroid therapy

iii. Antibiotic therapy – anal and perianal disease

iv. Azathioprine, 6-mercaptopurine

v. Remicade

b. Indications for surgery

i. Intractable disease

ii. Obstruction

iii. Symptomatic fistula

iv. Abscess

v. Perforation

vi. Hemorrhage

c. Surgical Therapy for Crohn’s

i. Intestinal resection with 2 cm margin

ii. Strictureplasty

1. Small bowel only, risk for cancer in colon

2. No abscess or phlegmon

3. No malnutrition but risk of short bowel

4. Multiple short fibrotic is better

iii. Intestinal bypass

iv. Intestinal diversion
VIII. Recurrence rate 

a. Fistulating and perforating increases risk

Common Perianal Disorders

I. Anatomy

a. Intersphincteric line: epithelium of the perianal area meets the analderm (anal verge)

b. Pectinate line: Area where several glands live that provide lubrication for the anal passage

i. Differentiates mucosa from the analderm (not produce mucus)

ii. Patient has sensation below the dentate line

c. Anal ring: Levator muscle

II. Perirectal abscess and Fistula in ano

a. Presentation: 

i. Perianal pain and fever

ii. Occasional rectal bleeding

iii. Dysuria consider prostatic abscess

iv. Recurring abscess and drainage indicated fistula-in-ano

v. Tender, erythematous fluctuant in acute setting

b. Location of abscesses

i. Supralevator: Think of diverticular or pelvic inflammatory disease

ii. Intersphincteric

iii. Ischiorectal

iv. Perianal

c. Fistula tracts (originate at dentate line)

i. Intersphincteric 

ii. Trans-sphincteric

iii. Supra-Sphincteric

iv. Extrasphincteric: False tract made because true tract not found

III. Evaluation

a. H&P

b. Elevated WBC

i. CT/MRI

c. Transrectal US

d. Perform exploration under anesthesia

IV. Goodall’s Rule: 

a. Posterior-midline, anterior-nearest crypt, greater distance from verge will have upward extension

V. Management

a. Office drainage for uncomplicated abscess

i. Cruciate incision

1. Stay close to anal verge to decrease tissue destruction

ii. Horseshoe abscess = 3 incisions: posterior midline and two lateral counter incisions

b. Inter and Suprasphinteric can be drained internally

c. Fistulotomy for intersphincteric and low transphincter with marsupialization

d. Seton for high transphincteric (can be used in combination with fistulotomy) if cutting seton may decrease the length of treatment

i. Anorectal advancement flaps for higher transphincteric fistula

ii. Fibrin glue or Ab beads used in combination (not very successful)

e. Suprasphincteric and extrasphincteric are often the results of a failed primary fistula repair and may require repair of rectum with a diverting colostomy

VI. Post-operative care: 

a. Stool softeners, sitz baths, bowel rest, Ab

b. Early complications: Urinary retention, bleeding, fecal impaction, thrombosed external hemorrhoid

c. Late complications include incontinence and recurrence; seton/fistulotomy, advancement flap


VII. Anal Fissures

a. M=F

i. All age groups, but increased in middle age

ii. Most common cause of rectal bleeding in infants

iii. Associated with constipation, diarrhea, infectious diseases, trauma IBD 

b. Pathophys:

i. Injury to the anal canal occurs as a result of change in bowel habits ( irritation of the mucosa ( increase in resting pressure of internal sphincter muscle ( chronic contraction ( relative ischemia of the anterior and posterior aspects of the anal canal and non-healing of the anal tear

c. Presentation

i. Anal pain, blood on tissue

ii. Majority at anal verge

iii. Anterior fissures more common in women

iv. Chronic fissures indicated by: hypertrophied anal papilla at the proximal extent and sentinel pile at the distal margin and visible circular muscle fibers

d. Lateral fissures:

i. May represent HIV, Crohn’s, TB, Syphilis, cancer

ii. Do a biopsy

iii. Anal manometry will show saw-tooth deformity from repeated anal contraction

e. Acute vs. chronic

i. Acute fissures < 6 weeks: stool softeners, Ab, topical anesthetics, sitz baths

ii. Chronic fissures: Nitroglycerine ointment (causes headaches), botulism toxin

f. Surgical:

i. Anal dilation: 4 fingers for 4 minutes 

ii. Lateral internal sphincterotomy: 

g. Prognosis:

i. Surgery = 90% with low complication rate for incontinence

ii. Botox is 90%

VIII. Hemorrhoids

a. Pathophysiology

i. Fill with blood during defecation

ii. Protect anal canal

iii. Stay in place by supportive tissue, keeps at wall of anal canal

iv. Prolapse when patients strain

b. Location

i. External, internal, mixed

c. Degrees: 

i. 1st: project to lumen (Fiber supplementation or sclerotherapy)

ii. 2nd: Prolapse during defecation (Fiber supplementation or sclerotherapy)

iii. 3rd: Protrude but require manual reduction (Fiber supplementation and rubber band ligation, stapled hemorrhoidectomy, conventional hemorrhoidectomy)

iv. 4th: cannot be reduced (Fiber supplementation and stapled hemorrhoidectomy, conventional hemorrhoidectomy)

d. Management: 

i. Must correct constipation, increase fiber

ii. Topical Creams, Prep H

iii. Bed rest and ice packs for acute bleed (but now hemorrhoidectomy)

e. Hemorrhage banding occurs above dentate line

i. Therefore no pain

ii. Sepsis is a very rare complication

f. Principles of hemorrhoidectomy 

i. Limit IV fluids (because problems urinating after procedure)

ii. Flagyl is associated with less pain

iii. Avoid internal sphincter

iv. Preserve mucosal bridges

v. Attempt to pexy tissue proximally

vi. Can close mucosa or leave open

vii. Do not pull down mucosa beyond dentate line or will leak mucus

g. Complications

i. Hemorrhage

ii. Infection

iii. Urinary retention

iv. Anal tags

v. Ectropion

vi. Anal stricture

vii. Incontinence

h. Complicated hemorrhoids

i. Hemorrhoids associated with IBD, HIV, Pregnancy

ii. Avoid removal because increased complications

Esophageal Cancer and Benign Disease Lecture

I. Esophageal cancer

a. Most rapidly increasing solid organ tumor in Western world

b. Most patients present at late stage—not respectable

c. 5-year survival is <10% because patients present so late

i. Increasing in distal 3rd of esophagus (Adenocarcinoma in men)

ii. Incidence in upper 2/3rds not changed

II. Epidemiology

a. US: 5/100K

b. Iran, China, Russia: 500/100K

c. Risk factors:

i. Geography, age, sex, race, smoking

ii. Alcohol, dietary, and nutritional factors

1. High-nitrosamine foods

2. Vitamin-deficient diets (Vit C, E)

3. Micronutrient deficiency (Niacin, Mg, molybdenum, Zinc, riboflavin)

4. Scalding beverages

5. Obesity

iii. H&N cancer

d. Risk factors for adenocarcinoma:

i. White male

ii. Barrett’s esophagus (50%)

III. Esophageal cancer: 

a. 1% of all cancers

i. 15K new cases in 2006, 14K deaths

ii. Male to female ratio of 3:1 but 10:1 under age 50

iii. Median age is 67

iv. Death rate of African Americans is 3x that of whites

v. Squamous cell carcinoma mainly affects African Americans

vi. 95% of patients adenocarcinoma are young white males

b. Barrett’s Esophagus

i. Incidence of cancer in Barrett’s mucosa is increasing

ii. Risk of cancer: 50-100x

iii. Dysplasia ( malignancy

1. Low-grade dysplasia: stable or regresses

2. High-grade dysplasia: equivalent to carcinoma in suit

a. Predicts imminent or existing cancer

iv. 75% when resected cancers are associated with high grade dysplasia

v. Endoscopic surveillances = early detection

c. Precancerous conditions

i. Barrett’s

ii. Lye Strictures

iii. Tylosis

iv. Plummer-Vinson

v. Celiac Sprue

d. Radiographic Evaluation

i. Barium swallow and endoscopy are complimentary in early detection

1. “Bird’s beak” due to cancer

ii. CT pathologic correlation shows a sensitivity and specificity of 50% with an overall accuracy of 40-70%

1. CT is useful as surveillance tool post-op

iii. MRI does not have a defined role

iv. Laparoscopy and PET scanning

v. Endosonography:

1. Noteworthy advance in GI endoscopy 

2. Provides excellent images and can stage cancer

3. Better than CT for assessing depth of tumor infiltration (T-stage) and regional lymphadenopathy

a. Can insert a needle to actively biopsy

IV. Esophagectomy

a. Best single-modality therapy for localized esophageal cancer

i. Take entire esophagus and part of stomach

b. 3 approaches: Much controversy about which surgical approach is best

i. Trans-hiatal

ii. Ivor-Lewis

iii. Left thoracoabdominal

c. 20% 5-year survival

i. Stage plays a large role in survival (I-IV)

d. Esophagectomy (improvements in last 10 years)

i. Improvements in operative techniques have reduced M&M

ii. Implementation of standardized care plans have reduced length of stay and cost

iii. Recurrence

1. Dependent on type of tumor

2. For Adenocarcinoma: Local 1/3, systemic 2/3

3. For SCCA: local 2/3, systemic 1/3

e. Esophageal lymphatic anatomy

i. As soon as the tumor goes beyond BM or even mucosa ( lymphatics quickly take the tumor systemically

1. 40% of small submucosa esophageal cancers have LN mets

2. Only 10% in gastric cancers

V. Optimal Therapy

a. Chemo vs. Surgery/Radiation

b. Neoadjuvant therapy of esophageal carcinoma

i. Rationale:

1. Reducing bulk and downstaging tumor

2. Eradicating tumor in LNs

3. Reducing tumor disessemination during surgery

4. Prevention of chemo resistant clones

5. Assessment of tumor responsiveness

6. Delivery prior to surgical disruption of blood supply

ii. Progression of tumor is reversible and does not prevent safe surgery

1. “Down-staging”

2. Subsequent post-op survival will reflect lower stage

iii. Survival doubled compared to surgery alone

1. Now at 35-40%

2. 25-28% of patients have complete pathological response

3. 5-year survival with CR ~70%

4. Does not increase M&M

Benign Disease of Esophagus
I. Achalasia

a. Esophageal motility d/o: failure of the LES relaxation + ineffective peristalsis of the esophageal body

b. Etiology: 

i. Disturbance of parasympathetic innervation

ii. Histo: loss of ganglion cells

c. Incidence: 2-12%

i. Male>female

ii. White>Black

iii. Age: 30-40

d. Symptoms

i. Dysphagia of solids, then liquids

e. Diagnosis:

i. Esophageal motility

ii. Barium swallow

iii. Esophagoscopy

iv. Radionuclide corn flake study

f. Treatment:

i. Conservative

1. Ca channel blockers (poor relief of dysphagia, no reflux prevention)

2. Pneumostatic dilatation (70% relief of dysphagia, 25% reflux prevention)

a. 77% with excellent results

3. BoTox 

ii. Heller myotomy (90% relief of dysphagia, 10% reflux prevention)

1. Open, lap, or robot

2. Partial fundiplication

II. Esophageal Diverticular disease

a. 60-70 years old

b. Zenker’s Diverticulum most common

i. Sphincteric dysfunction at neck

ii. Mucosal herniation through the anatomic weak points in pharynx

iii. Dysphagia and regurgitation

iv. Contrast barium swallow to diagnosis

c. Corrected surgically

i. Reduces and resection of diverticulum

ii. Cricopharyneus muscle is cut as a myotomy

iii. No longer is there a constriction with resulting herniation

d. Traction diverticulum is midthoracic

i. Prevent during TB era

III. GERD

a. Incompetent LES

b. Symptoms: GI and respiratory

c. Diagnosis: pH probe study

d. Treatment: Medical vs. surgery

i. Surgical 

1. Indications

a. Large mechanical defect

b. Paraesophageal hiatal hernia

c. Prominent regurgitation

d. Alternative to LT medical therapy

2. Strategies:

a. Reduce hernia

b. Tighten hiatus

c. Protect vagus

d. Increase LES

3. Old: Nissen, Belsey, hill, Prosthesis ( Partial vs. complete fundoplication

a. Partial: Used in concomitant esophageal disease 

b. Complete: Healthy, well functioning esophagus

ii. Medical:

1. Increase esophageal emptying

2. Increase gastric emptying

3. Decrease gastric secretion

4. Stop LES relaxing substances

Peripheral Arterial Occlusive Disease

I. Atherosclerosis

a. Occlusive/aneurismal

b. 3 categories of lower body diseases

i. Aorto-iliac

1. Symptoms

a. Lower extremity claudication depending on artery affected

i. Buttock, thigh, or calf (calf most commonly affected because most distant)

b. Classic Leriche syndrome in advanced cases

i. Claudication, impotence, absent fem pulses

c. Femoral pulses may be present because ability to form collaterals 

d. Tissue loss or stigmata of severe ischemia usually absent

2. Diagnosis:

a. Physical exam

i. Note peripheral pulses and presence of femoral pulse

b. Non-invasive studies

i. May be normal—do exercise tests

ii. Resting studies = falsely negative

c. Duplex U/S

i. Detailed imaging of arteries of pelvis and lower extremity

ii. Time-consuming

d. Angiogram

i. Useful to see pathology of patient

ii. Performed if treatment is anticipated 

3. Treatment

a. Exercise, RF control, pharmacotherapy

i. Trental, Pletal (drugs)—reserved because lifelong drugs

ii. DC smoking ( decreases amputation risk ½ 

iii. Results as good or superior to surgery

b. Surgical

i. Angioplasty, stenting

1. Intervention of 1st choice

a. Results similar to surgery

b. 70-80% patency at 3-4 years

2. Stenting should be selective

a. Persistent gradient

b. Residual stenosis>30%

c. Dissection

3. Occlusion, long stenosis, EIA dz, poor runoff unfavorable

ii. Surgery revascularization

1. Unilateral disease

a. Iliofem, fem-fem, aortofem, axillofem bypass

2. Bilateral disease

a. Aortobilfem, axillobifem, thoracobifem bypass

3. Anatomic bypasses much better patency than extra-anatomic bypasses

ii. Femoral-popliteal

1. Typically presents with calf claudication because affects superficial femoral artery

a. Typically smokers

2. Ankle-brachial index = .6-.8

3. Treatment

a. Medical therapy is first line

b. PTA/stenting for limited lesions

i. Not nearly as successful

c. Surgery

i. For severe, lifestyle limiting claudication or multi-level disease

ii. Huge difference in patency if cross the knee joint with prosthetic grafts

1. Fem: AK pop: 60-80%

2. Fem: BK pop: 12-15%, higher with adjuncts

iii. To improve results with prosthetic grafts, oral anticoagulation suggested

1. No benefit shown in studies

2. Vein patches and vein cuffs may be helpful

iii. Tibial disease

1. Typically diabetics, advanced smokers, or end-stage renal failure

2. rest pain, non-healing ulcers, gangrene, dependant rubor

3. ABI < .4 or > 1.

a. Consider waveforms that demonstrate pulsatility of blood flow at the lower extremity 

4. Beware the diabetic foot. Deteriorates rapidly to necrotizing infection

a. Neurogenic ulcer is the entry point of pathogens ( rapidly necrotic infection.

b. Tend to be painless

c. Differentiate from hammertoe and ischemic ulcers 

i. Venous ulcers tend to be shallow ulcers, painless, with granulation tissue

5. Treatment

a. No effective medical treatment, but controlling RFs is key

b. Percutaneous treatments ineffective

c. Avoid contrast nephropathy with angiograms

d. Femoral-tibial bypass with debridement, limb conserving amputations

i. Debride infection promptly

ii. Need autologous vein—Not just GSV

iii. Limb-conserving amputations

iv. Toe, Trans-Metatarsal, Chopart, Syme (at calcaneous)

6. Revascularization results:

a. Primary vs. secondary patency (monitored and repeated interventions)

i. 10-15% difference, therefore patients are closely monitored; seen every 3 months

b. Limb salvage rate is higher than graft patency 

c. Lower extremity revascularization performed in 1980’s ( decreased amputations

7. Amputation

a. One regains reasonable quality of life

b. If > 1 toe, trans-metatarsal amputation

c. Upper extremity atherosclerosis

i. Subclavian Steal Syndrome

1. Affects proximal subclavian artery

2. Stenosis of origin of subclavian art L>>R

a. Retrograde flow down ipsilateral vertebral, reconstituting subclavian distal to stenosis

ii. Sxs of:

1. Left arm claudication

2. Vertebral basilar insufficiency

a. Lightheadness, falls, syncope

b. VBI sxs made worse by left arm activity

3. Coronary steal if LIMA graft present

a. Reversal of flow to get flow to the arm

b. People can present with angina and MI

iii. Rx:

1. SCA PTA/stent

2. CCA-SCA bypass

3. SCA transposition

II. Arteritides

a. Takayasu’s 

i. Inflammatory condition affecting large arteries of chest and abdomen

1. Early inflammatory phase: use steroids, avoid other treatment because they fail at this stage

2. Late occlusive phase—bypass, aneurysm, repair

ii. Affects Asian females

1. Women typically <40

iii. Types

1. Type I: Aortic arch

2. Type II: Thoracoabdominal aorta

3. Type III: Both

4. Type IV: Any involvement of pulmonary artery

iv. Common with cerebrovasulcar and renovascular disease

1. May faint with standing b/c involvement of all arch vessels

2. Profound hypertension, but may not get peripheral blood pressure if severe involvement of thoracoabdominal aorta

b. Giant Cell

i. Similar to Takayasu’s, but fewer females, older

ii. Usually fairly rapid progression, affects subclavian, axillary/brachial system, can result in blindness

1. Often with flu-like illness and muscle pain

iii. Often with inflammatory symptoms, high ESR, PMR

1. Sed rate in 60-70’s

iv. Medical therapy largely

v. Surgery revascularization is rarely needed.

c. Buerger’s

i. Inflammatory conditions of median vessels of arms and legs

ii. Inflammatory thrombosis of medium and small arteries and veins, both upper and low extremities

iii. DD:

1. Atherosclerotic disease, embolic disease, autoimmune disease, hypercoag syndromes

iv. Typically affected male smokers < 45, now more females

1. Cessation key

v. Bypass, sympathectomy, amputation, adjuncts

III. Other causes

a. Thoracic Outlet Syndrome

i. Affects upper extremity

ii. Provocative maneuvers essential for noninvasive and invasive studies

1. Diagnosis 

a. Triphasic waveforms

b. Normal waveform with arm in neutral position

c. When arm in abduction and external rotation ( cessation of flow in brachial artery

iii. Arm claudication, compressive or embolic sxs of aneurysm

iv. Rib resection, aneurysm repair prn

b. Popliteal entrapment

i. Consider in patients without typical RFs for atherosclerosis

1. Sometimes athletes

ii. Provocative maneuvers for popliteal entrapment

1. Aberrant course of artery and it gets compressed

iii. Angriogram dx

iv. Artery release (lysis of artery), bypass, cystectomy

Urologic Oncology

I. Urological Oncology

a. Surgical management of cancers involving the genitourinary tract:

i. Kidneys, ureter, bladder, prostate, testis, retroperit, urethra

II. Bladder cancer

a. Increased in incidence in past few years

i. M>F

ii. Found in greater frequency in Caucasians compared to African Americans

b. Most bladder tumors are superficial and recur frequently

i. Only 20% of superficial progress to muscle invasive disease

ii. Bladder cancer is the 2nd most common genitourinary cancer

III. Environmental Risks

a. Cigarette smoking

b. Analine dyes

i. Textile dyes in Europe 

c. Cyclophosphamide

d. Ionizing radiation

e. Chronic infections

f. Phenacetin ingestion, dietary fat

i. Weakly correlated

IV. Types of Bladder Cancer

a. Urothelial carcinoma (>90%): derived form transition epithelium of the bladder

i. Papillary: typically low-grade, non-invasive

ii. Sessile: more likely to be invasive

iii. Carcinoma in-situ: premalignant lesion likely to progressive to invasive disease

b. Squamous cell carcinoma: associated with chronic infection, indwelling catheters

i. Common in Egypt

c. Adenocarcinoma: frequently associated with cystitis or metaplasia

i. Urachal adenocarcinomas arise form dome of bladder

ii. Must rule out metastatic sources (do colonoscopies)

V. Diagnosis:

a. Gross, painless hematuria

b. Frequency, urgency, and dysuria are frequently associated with CIS

c. Other symptoms

i. Microsopic hematuria

ii. Irritative voiding symptoms

iii. Incidental imaging findings

VI. Hematuria


a. DD

i. Malignancy

ii. Infection

iii. Stones

iv. Trauma

v. Foreign body

vi. Renal disease

vii. Coagulapathy

viii. Meds

ix. Strenuous exercise

b. Diagnosis

i. H&P

ii. Imaging

1. Bladder, kidney, and ureter (because lined with same epithelium)

iii. Labs

1. CMP, Heme 8, LFTs

2. UA/micro, culture, cytology

iv. Cystoscopy

1. Telescopic examination of the urethra, prostate, and bladder

2. No need for general anesthesia 

VII. Superficial vs. invasive disease

a. Superficial:

i. Tend to recur, management with local resection

ii. Intravesical chemotherapy

iii. Surveillance

b. Invasive

i. Management with cystectomy is the gold standard

1. Neoadjuvant or adjuvant chemotherapy in addition

ii. Radiation/chemotherapy as alternative

VIII. Molecular Pathways

a. Genetic differences underlie bladder cancer

b. Papillary tumor and carcinoma in-situ have different pathways to invasive disease

c. FISH test of normal urine specimen

i. Detects abnormalities associated with cancer

IX. Imaging

a. CT: Anterior portion of bladder shows masses

i. IV contrast falls posterior( shows no filling defects

ii. Shows no mets or LAD

b. Cystoscope:

i. Shows papillary lesions

1. Used for staging

ii. Treated with transurethral resection

X. Neobladder

a. Studer Ileal Neobladder

i. For patients who undergo radical cystectomy

ii. Harvests a segment of ileum to make the reservoir, attached to urethra, provides patient with ability to empty urine at discretion

b. Hautmann Neobladder:

i. In Shape of “W”

c. Metabolic Complications of urinary diversion

i. New bowel still absorbs electrolytes

1. Stomach: Hypochloremic, hypokalemic metabolic alkalosis

2. Jejunum: Hyperkalemic, hyponatremic, hypochloremic, metabolic acidosis

3. Colon: Hyperchloremic, hypokalemic, metabolic acidosis 

Congenital Heart Disease
I. Epidemiology

a. 8/1000 births: ½ of deaths in first year of life

i. 3/1000 require cardiac catheterization +/- cardiac surgery

b. Incidence

i. VSD

ii. ASD

iii. Pulmonary stenosis

iv. MYO

v. PDA

vi. Tetralogy of Fallot

vii. Transposition

viii. Aortic stenosis

ix. ECD

x. Mitral valve disease

xi. Coarctation

xii. Hypoplastic left heart syndrome

II. History

a. First operation: Robert Gross ligated a PDA in 1930’s

b. Blue Baby: Shunt from Subclavian artery to pulmonary artery in tetralogy

i. Previous treatments were diuretics and O2
ii. Found PDA patients lived longer than tetralogy

c. 1953: open heart surgery with cardiopulmonary bypass

d. 1954: Tetralogy of Fallot Repair using parents for cross-circulation

e. 1950’s-60’s: Development and improvement in CPB

f. 1972: Hypothermic circulatory arrest

g. 1980’s: Cardiopulmonary bypass for complete intra-cardiac repairs in neonates and infants

III. ASD

a. Structure:

i. Septum primum fuses with endocardial cushions and obliterates ostium primum

ii. Reabsorption of septum primum coalesces as ostium secundum

iii. Septum secundum descends and obligates ostium secondum, with PFO

iv. Postnatally, higher LA pressure closes flap

v. Inadequate overlap of primum and secundum( patient foramen ovale ( cause of stroke later in life

b. Types

i. Ostium secundum defect: 

ii. Sinus venous defect: Only 10% of ASDs

iii. AV septal defect (ostium primum): associated with valve defect with Down Syndrome

iv. Coronary sinus defect

c. Pathophys: 

i. Flow across ASD depends on size of the defect, relative diastolic compliance of RV and LV and resistance of pulmonary and systemic vascular beds

d. Natural History:

i. Small ASD may close within one year

ii. Death from ASD unusual before age 20

iii. Mortality 5% per year after 20 from CHF and PHTN

e. Surgery

i. Indications

1. Qp:Qs > 1.5:1 (blood from pulmonary bed to systemic circulation)

2. ASD > 2 cm

3. RV:LV diameter > 1.1:1

4. e/o RV overload/ RVH

ii. Types
1. Small defect: running suture

2. Larger defect: patch (autologous pericardium)

iii. Catheter-directed techniques

1. Device with two leaves is threaded with fluoroscopy and deployed in a way that it holds the rim of the septum and occludes the defect
2. Safety record is similar to surgery

IV. VSD
a. Types

i. Conoventricular

1. Under the tricuspid valve and adjacent to the aortic valve

ii. Inlet Septal:

iii. Apical muscular

iv. Midmuscular

v. Anterior muscular

vi. Outlet septal

b. Pathophys:

i. Large VSD (Qp:Qs > 1.5:1)  causes substantial L>R shunting with CHF, failure to thrive, recurrent pulmonary infections

ii. Smaller defects are at risk of endocarditis

iii. Sub-pulmonary VSDs can cause aortic regurgitation

c. Options

i. Complete intracardiac repair within 6-12 months

1. Earlier if symptomatic or aortic regurgitation

ii. Pulmonary artery band in selected cases

1. VSD + Aortic coarctaton in small children

2. Small children with comorbidities

iii. Percutaneous closure of VSDs are now increasing 

d. Eisenmenger’s

i. Pulmonary vascular disease 

ii. Pulmonary bed if subjected to too much blood flow ( PHTN and scarring (irreversible) ( shunt through VSD changes direction (right to left) ( O2 tension drops 

V. Tetralogy of Fallot
a. Anatomy
i. Right ventricular outflow tract obstruction, from stenosis to pulmonary atresia

ii. VSD

iii. Overriding aorta

1. Shifts to the right and hangs over the VSD, over RV

iv. Right ventricular hypertrophy

b. Pathophysiology
i. Severe pulmonary stenosis: R ( L shunting with cyanosis

ii. Moderate pulmonary stenosis: bidirectional shunting

iii. Mild pulmonary stenosis: L ( R shunting with CHF (Pink tetralogies)

iv. Changes in PVR/SVR can produce sudden changes with R ( L shunting “Tet spells” reversed by sedation, squatting, or B-blockers

c. Surgery:

i. Immediate repair for all symptomatic infants and children

1. Adv to early single-stage correction

a. 1 operation instead of 2

b. Avoids peripheral pulmonary artery stenosis from shunts

c. Avoids RVH

d. Eliminates R ( L shunting early in life

e. Avoids consequences of hypoxia on CNS and myocardium

f. Better pulmonary alveologenesis and angiogenesis

g. Limits extent of ventriculotomy and muscular resection

ii. Staged approach (Shunt first followed by VSD closure and RVOT reconstruction, or initial RVOT patch arterioplasty) based on: institutional, low birth weight, small infants, comorbidities, poor pulmonary arterial runoff, anomalous LAD from RCA 

VI. Patent Ductus Arteriosus

a. Pathophys:
i. Post-natal persistent communication between PA and aorta, normally closed at first 24 hours

ii. PDA results in increased L ( R shunt which worsens as PVR falls in first two months

iii. Leads to CHF, LA, and LV hypertrophy with volume overload, pulmonary HTN

iv. Risk of bacterial endocarditis in children, aneurysm

v. Calcification in adults

b. Approached with left thoractomy

VII. Coarctation of the Aorta

a. Obstruction of the aorta beyond the aortic arch

b. Presentation

i. Depends on whether it’s early or late

1. Neonate: 

a. Presents after ductus closes: increase in LV afterload ( Left heart ischemia and dysfunctioning

b. Shunting L ( R across PFO with RV overload

c. Systemic hypoperfusion with oliguria, acidosis, shock
2. Older children:

a. Upper extremity hypertension, headache

b. Severe LVH

c. Well-developed collateral circulation

d. Gradient develops to varying degree, greater with exercise

c. Treatment

i. Neonates: Prostaglandings, infusion

ii. Older: Repair with symptoms: leg claudication, exercise intolerance, or LVH,, or gradient > 30-50 mmHg

iii. Surgery or percutaneous balloon aortoplasty (for recurrence)

iv. Recoartation 30%

VIII. Transposition of the Great Arteries

a. Features

i. Relatively common, 9.9% of neonates that have CHD

ii. Aorta originates from LV, PA from LV

iii. Anterior-posterior relationship of the great vessels with aorta anterior and to the right

iv. Associated VSD, ASD/PFO, PDA

1. Intact Ventricular septum in 50%

2. VSD in 25%

b. Pathophys: 

i. Systemic and pulmonary circulations in parallel

ii. Three levels of mixing (VSD, ASD, PDA)

iii. Most children die within 6 months 

c. Management:

i. Start PGE to reopen ductus

1. If not sufficient, balloon atrial septostomy

2. Surgery performed semi-electively

ii. Procedures: 

1. Atrial switch procedures (Senning, Mustard) redirect caval inflow to the LV ( PA and pulmonary venous flow to the RV ( Aorta with intra-atrial baffle

2. Arterial switch procedure (Jatene) and VSD closure

a. Two great arteries divided and moved and the coronary arteries were moved separately

IX. Functionally Single Ventricle

a. Group of complex lesions: child with one good ventricle and the other is too small to do work

i. Tricuspid atresia: no right AV valve

b. Management:


i. Staged approach towards separate pulmonary band systemic circulations, generally 3 procedures

1. Utilization of the good ventricle to provide systemic circulation

2. Finding another source to provide blood to lungs

ii. Neonates: Blalock-Taussig Shunt or pulmonary band

iii. 6 mos-1 year: Glenn Shunt (SVC to RPA)

iv. 3-5 years: Completion Fontan (IVC to RPA)

Hyperparathyroidism
I. Primary Hyperparathyroidism

a. Inappropriately high PTH levels in the setting of normal or high ionized calcium

i. 50-100/100K

ii. Female: 3:1

1. Increases after menopause

b. Hypersecretion of PH by parathyroid tissue

i. Associated with 11q13 in MEN1

ii. Associated with neck irradiation

c. Etiologies

i. Adenoma (80%)

ii. Hyperplasia (20%)

1. No single set of conclusive criteria differentiates adenoma from hyperplasia

iii. Carcinoma (1%)

1. Ca >1, high PTH

2. Local invasion: LN mets; lung, liver, and bone mets

d. Clinical manifestations
i. Stones, bones, abdominal groans, and psychic and fatigue overtones

ii. Sometimes asymptomatic

iii. GI

1. PUD and pancreatitis

2. Neurological: emotional lability, slow mentation, depression

3. Neuromuscular: Tongue fasciculations, proximal muscle weakness, hyperactive reflexes, muscular atrophy

e. Labs:

i. Hypercalcemia

1. Exceptions: Vit D deficient, hypoalbunemia, acidosis, secondary hyperparathyroidism

2. Actions of PTH

a. Increased Ca from bone and kidney

b. Increased 1,25 di-OH Vit D

c. Hypophosphatemia

d. Metabolic acidosis

e. Urinary Ca

f. Urinary cAMP increased 

II. Secondary and Tertiary Hyperparathyroidsm

a. Etiologies: Chronic renal failure and osteomalacia

i. Often compensatory PTH hypersecretion

ii. Hypocalcemia, hyperphopshatemia, decreased 1, 25 Vit D, decreased GI Ca absorption, decreased peripheral PTH sensitivity

b. Management:

i. Oral CaCO3
ii. Oral or IV calcitriol

iii. Increase Ca in dialysate

iv. Renal transplant

v. Parathyroidectomy for refractory cases,  tertiary hyperparathyroidism, and pre-transplant
vi. Subtotal parathyroidectomy preferred over total with autotransplantation

c. Operative:

i. Sestamibi scan, MRI, U/S, fine-needle aspiration, selective venous sampling with assay for PTH

ii. Intraoperative rapid PTH assays for localization

d. LT 2nd ( autonomous parathyroid hyperfunction (3rd)

III. Differential Diagnosis

a. 1, 2nd, 3rd hyperparathyroidism

b. Ectopic hyperparathyroidism

i. PT-producing non-parathyroid tumor

ii. PTH-related protein producing non-parathyroid tumor

c. Familial hypocalcuric hypercalcemia (FHH)

i. Normal PTH

ii. Low urinary urinary Ca

IV. Surgery:

a. Symptomatic patient: surgery candidate

b. Asymptomatic patient: 

i. Consensus: Serum Ca above 1.0 mg/dl, if serum creatinine if abnormal, or bone density decrease, and less than 50
c. Surgical benefits

i. Biochemical normalization

ii. Sustained increase in bone density

iii. 27% of untreated, asymptomatic patients will develop worsening hypercalcemia and hypercalciuria

d. Post-surgically

i. Follow serum Ca and creatinine semi-annually

ii. Bone density annually

Trauma to Chest and Abdomen
I. Injury is the single greatest cause of death in young Americans (ages 1-40)

a. Years of productive years lost is greatest

b. Tri-modal distribution of death

i. At the scene of the crash/assault (massive head/major vasculature damage)—public health issue (hemorrhage #1 cause of death)
ii. At the hospital—ID and resuscitate life-threatening injuries
iii. Patients who are physiologically susceptible to delayed complications: sepsis, SIRS, multi-organ failure. Death occurs several days after injuries

II. Primary Survey

a. Airway maintenance with C-Spine control

i. Surgical Airway
1. Cricothyroidotomy

b. Breathing/Ventilation

c. Circulation (pulses)
i. Hemorrhagic shock

1. Class I: 0-15%

2. Class II: 15-30%

3. Class III: 30-40%

4. Class IV: >40%

a. Often never leave ED

ii. Response to hemorrhage

1. Decrease CO, tachycardia, decreased blood flow, vasoconstriction, narrow pulse pressure, decrease cerebral blood flow

2. With ED thoractomy, hoping for tamponade because it’s a closed source

iii. Two large boar IV to all trauma patients (1L/IV)

1. 1L in seven to ten minutes

d. Neurologic Disability (wiggle toes)
i. Glasgow coma score

e. Exposure where the patient is completely undressed 

III. Transition

a. X-ray and radiographic films

b. Appropriate tubes

i. Foley catheter

ii. NG tube for decompression

1. Suspect maxillary fracture with “raccoon eyes”

a. NG tube could go through the cribiform plate into the brain

2. Therefore, use oral gastric tube

IV. Secondary survey

a. Physical exam

i. Tenderness on opposite side of wound( indication that needs surgery

b. Check pelvis for stability

c. Rectal exam

i. Look at perineum

ii. Feel sphincter tone

iii. Feel rectal wall integrity

iv. Look for bleeding

v. Feel prostate position (high riding if bladder freed)

d. Peritoneal lavage

i. Replaced by FASG for trauma (U/S)

1. Sites of blood accumulation

a. Hepatorenal recess of Morrison

2. CT scan can be done if time is available

ii. Contraindications
1. Absolute

a. Multiple abdominal operations

b. Obvious indications for surgery

2. Relative

a. Gravid uterus

V. Chest injuries
a. Tension pneumothorax

i. Distended neck veins

ii. Absent breath sounds

iii. Present heart sounds

iv. Steps: emergency chest tube

b. Pericardial tamponade

i. Present breath sounds

ii. Poor heart sounds

c. Hemothorax

d. Pulmonary contusion

e. Aortic injury

i. Aortography and CT scanners

1. Dissection may be seen

VI. Abdominal Injuries

a. Pneumoperitoneum

b. Injury to diaphragm
i. Injury between nipple and costal margin

c. Blunt abdominal trauma

i. Liver, kidney, spleen

1. Free fluid in the pelvis, absence of blunt organs injured, transient echymoses across lower abdomen (seat belt sign)

2. Raises suspicion of blunt injury to abdominal hollow viscous

a. Could be bowel or mesentery 

VII. Pelvic Injuries
a. Delving to pelvic hematomas is very risky and mortality is high

b. Interventional radiologists get better control of arterial branches

i. Branches of hypogastric and iliac vessels

c. Cystogram can rule out bladder injuries

i. Bladder can injuries from adjacent bones

Neurosurgery

I. Head Trauma Epidemiology

a. 2 million cases/year ( 400K hospitalizations/year ( 75K death/year

b. Major cause of disability 

i. Leading cause of death in 15-40 year old age group

ii. Change in ratio with increased penetrating head injuries

II. Glascow coma score
a. Ages >4: Eye opening, verbal, and motor 

i. Eye opening (1-4)
ii. Verbal (1-5)

iii. Motor (1-6)

iv. Ranges from 3-15

b. Ages <4: slightly different criteria

c. Clinical Grade

i. GCS = 15, no LOC, no amnesia: minimal

ii. GCS = 14 or GCS 15 and either brief LOC or impaired alertness or memory

iii. GCS = 9-13: moderate

iv. GCS = 5-8 Severe

v. GCS = 3-4: Critical

III. Anatomy

a. Blunt vs. penetrating

b. Closed vs. open

c. Focal vs. diffuse deficits 

d. Hemorrhagic vs. non-hemorrhagic 

IV. Pathophysiology

a. Primary injury

i. Direct mechanism

ii. E.g., penetration, tissue shearing, contusions

b. Secondary injury
i. Delayed over minutes/hours

ii. Ischemia:

1. Cerebral perfusion pressure (CPP) = Mean Arterial pressure – intracranial pressure

iii. Excitotoxicty

1. Injury causes release of K, glu, asp; intracellular accumulation of Ca

2. Spreading depolarization, hypermetabolism, growing ischemia 

c. Hypotension
i. Rarely attributable to head injury (often other cause)

1. Terminal stages: medullary dysfunction, CV collapse

ii. Infancy: Enough blood can pool intracranially or subgaleal space ( exsanguinations
iii. Scalp wounds can bleed profusely

V. Management

a. Pre-hospital care

i. ABCs

ii. Seizures

iii. Spine precautions (C1-C3)

b. Initial assessment and management

i. Trauma workup

1. Quick neuron assessment: CNs, LOC, Motor exam, Sensory exam, Reflexes

2. Secondary injury survey: HEENT, C-spine x-rays, periphery exam

3. STAT Head CT

ii. Intracranial HTN

1. Signs: pupil dilation, asymmetry to light, decelerate/decorticate posturing, progressive neurological decline

2. Treatment: intubation, hyperventilation, raise HOB, check neck posture, mannitol, sedation (Benzos)
iii. Seizures

1. Disagreement over prophylactic treatment

2. Types

a. Early (within 7 days)

b. Late (after week)

3. Treatment: Dilantin

a. Treat for 7 days with high RFs

i. Seizures within 24 hours, GCS <10, open depressed skull fx with parenchymal injury, EtOH abuse, etc. 

b. Keep on for greater than 7 days:

i. Craniotomy, prior seizure hx, development of late seizures, penetrating brain injury 

iv. STAT Head CT

1. Indications

a. For moderate or high risk criterion

b. General anesthesia for other procedures

v. Exploratory burrholes: usually not indicated 

1. Indications: 

a. Altered MS, unilateral blown pupil, contralateral hemiparesis

2. Marginal improvement of clinical outcome

3. Usually used as diagnostic tool

a. With widespread CT availability, burrholes are rarely indicated 

c. Definitive therapy

i. Implantation of ICP monitor
1. Types

a. Intraventicular catheter 

b. Intraparenchymal monitor

c. Subarachoid screw

2. Goal:

a. ICP <20 mmHg

b. CPP > 60 mmHg

3. Indications:

a. Severe head injury 

b. Multiple systems injured, altered LOC

c. s/p craniotomy for hematoma evacuation. 

4. Contraindications:

a. “Awake” patient 

b. Coagulopathy

ii. Medically manage cerebral edema and intracranial HTN
iii. Observation:

1. Mild: floor

2. Moderate: ICU, repeat head CT if GCS < 14 within 12 hours

iv. Serial head CT:

1. F/U CT within 24 hours

2. Change in neuron exam

v. Craniotomy or burrhole evacuation of hematoma, if needed

VI. Concussions:
a. Definition: Alteration of consciousness from nonpenetrating traumatic injury

i. Head CT: no abnormality

b. Grading and return to play guidelines not firm

i. Often sports related

ii. Return too soon: Secondary impact syndrome

1. Brain at a more vulnerable state 

c. Classifications:

i. Mild: confused, no LOC, resolves in 15 minutes

1. Removed from contest, evaluated ever 5 minutes

2. Can return in 15 minutes

ii. Moderate: no LOC, symptoms greater than 15 minutes

1. Remove from contest, not return

2. On-site serial neurological exam with exam next year

3. If symptoms continue for days ( CT/MRI

4. Return after one week without symptoms

iii. Severe: LOC

1. ED

2. With <1 min LOC: return to practice after 1 week

3. Prolonged (>1 min) LOC: return to practice after 2 weeks without sx

VII. Skull fracture
a. Linear/non-displaced: observation

b. Open/compound: irrigate, close, abx

c. Depressed: Surgical indications:

i. >8-10mm, neuro deficits, CSF leak, open

d. Basilar skull fracture: 

i. Orbital roof, sphenoid, petrous, or mastoid temporal

ii. CN deficit, CSF leak

VIII. Cerebral Contusion/Intraprenchymal Hematoma

a. Area of focal injury
b. Coupe/contra-coupe

i. At frontal lobe/occipital lobe

ii. 20% blossom to large hematoma

c. Treatment:

i. Observation in ICU

ii. Repeat head CT within 24 hours

iii. May require surgical evacuation

IX. Epidural hematoma

a. Classic presentation (10-27)

i. Brief LOC, lucid interval, uncal herniation

b. Etiology: Arterial bleeding (middle meningeal artery)

i. Rapid expansion, rapid neurological decline

c. CT: 

i. Lens shaped 85%

ii. Tacked by sutures

d. Treatment

i. Surgery: 

1. Craniotomy, remove clot, hemostasis, prevent accumulation

ii. Medical if <1 cm

iii. Mortality: 20-55%

1. Rx within 5 hours: 5-10%

X. Subdural hematomas:

a. Impact damage higher than EDP

b. Presentation: less likely for lucid interval

c. Etiology: 

i. Accumulation around parenchymal bleed

ii. Tearing of surface/bridging vessel

d. CT: 

i. Crescent shaped mass

ii. Crosses suture lines

e. Treatment:

i. Surgery: Craniotomy (4 hr rule = < 30% mortality, if greater, 90% mortality)

1. ICP monitor after surgery

ii. If  <1cm, medical
XI. Diffuse Axonal Injury
a. Shear injury or brainstem contusion

i. High acceleration/deceleration

ii. Tissue distortion

iii. Tearing nerve fibers

b. CT white matter petechial hemorrhages
c. Clinically difficult to treat

i. Cerebral edema

ii. High ICP

d. Mortality up to 50%

XII. GSW

a. Majority penetrating

i. 2/3 die at scene

ii. 90% death

b. Injury mechanism:

i. Primary: 

1. soft tissue/bacteria dragged into brain

2. Bone fragments

3. Missile trajectory 

ii. Secondary

1. Cerebral edema, DIC

iii. Late: Abscess, traumatic aneurysm, seizure, migration of missile/bone

c. Assessment:

i. ABCs

ii. Neuro assessment

iii. Follow bullet trajectory 

iv. Head CT

d. Treatment: surgical indications controversial

i. Surgical indications controversial:

1. Contraindications: bullet path crosses midline

2. involves lateral ventricles

ii. Goals:

1. Debride, evacuate hematoma, removal of accessible bone/bullet

XIII. Chronic subdural hematoma

a. Older individuals with atrophic brain

b. Multiple incidents of minor trauma
i. Accumulation of small SDH

ii. Clot ages over several weeks

1. Liquefies, crank case oil

c. Presentation: hemiparesis, TIAs

i. CT: Crescent shape

d. Treatment:

i. Reverse coaglopathies
ii. Surgery: burrhole evacuation
1. At least two holes

e. Outcome: 

i. 76% favorable outcome with single procedure

ii. 90% with up to two procedures


Organ Transplantation
I. History
a. Alexis Carrel:

i. Invented technique for suturing together small blood vessels in 1902

1. Nobel Laureate in 1912

2. Small vessels usually thrombosed previously 

ii. Triangulation technique

b. Peter Medawar:
i. Coined term “acute rejection”

ii. Discovered acquired tolerance

1. Nobel Laureate 1960

c. Willem Kolff:

i. Inventor of hemodialysis machine in 1948

ii. Allowed kidney transplant to take place 

1. Followed concepts of Hopkins nephrologist John Abel

d. Joseph E. Murray
i. Performed 1st kidney transplant in 1954

e. Karl Landsteiner

i. Inventor of blood typing 

ii. Blood transfusion is really the first type of transplant

f. Charles Drew

i. Invented technique of storing blood plasma and banking blood

ii. 1st director of American Red Cross Blood Bank in 1942

g. Robert Good

i. First human bone marrow transplantation in 1953

II. Kidney Transplant

a. Three anastomoses: Vein, artery, ureter 

b. Kidney placed in heterotopic position

i. Placed in pelvis and anastomosed to external iliac artery, external iliac vein, and ureter is connected directly to the urinary bladder via a ureteroneostomy
c. Benefits:

i. Increased lifespan, QOL, lower health care costs

ii. Renal transplantation is the standard of care for end-stage renal disease

d. Problems: 

i. Shortage of organs available

1. Over 60K on list, but only 16K available (yearly)
ii. Type I DM occurring now at later ages and Type II DM occurring earlier

1. Distinctions are blurring

III. Liver Transplantation

a. Thomas Starzl

i. 1967: 1st successful liver transplantation

b. Cramp placed across large vessels

i. 5 Anastomoses must be made: Vena cava (one above and one below the liver), Portal vein of the liver, hepatic artery, common bile duct
c. Endemic Problem of Hepatitis C

i. End-stage liver disease due to Hep C increased significant ( #1 reason for liver transplant 

IV. Pancreas Transplantation

a. Richard Lillihei:

i. 1st successful, but patient only lived a few weeks

ii. Option for diabetic patients

b. Portion of intestines are also transplanted
i. Donor duodenum attached to the recipient small intestine
ii. Donor pancreatic artery and vein are attached to recipient iliac artery and vein

c. Simultaneous kidney pancreas transplant is most common

i. Pancreas on right side, kidney on left

ii. Dual transplant done because Type I diabetes have significant morbidity throughout body
V. Immunity:

a. Modern Immunosupression (Quadruple)

i. Induction with Anti-T cell Ab (Thymo)

ii. Calcineuron inhibitor or substitute (FK)

iii. Antimetabolite (Mycofenolate)

iv. Steroids (Prednisone)

b. Drug monitoring is important because of narrow therapeutic window

c. Anti-B cell therapy becoming more popular as patients become sensitized (previous exposure to human antigens

Melanoma

I. Epidemiology

a. Cases/year: 62K, 34K males, 27K females

b. Deaths: 7.9K, 5K males, 3K females

c. Lifetime risk: Use to be 1/1500 in 1930’s

i. 1/55 for men

ii. 1/82 for women

d. Affects all ages, races, and both sexes

II. Risk factors

a. Personal or family history

b. Fair skin, red or blond hair

c. Tendency to burn

d. Large number of benign nevi

e. UV radiation

i. Sunlight—UVB and UVA

ii. History of childhood sunburn or intermittent, intense exposure to sun

iii. Tanning lamps and parlors

III. Signs

a. Asymmetry

b. Border irregularity

c. Color

d. Diameter > 6 mm

e. Evolution or elevation

IV. Steps

a. Full thickness biopsy 

i. Types

1. Excision with 1-2 mm margin

2. Punch or incisional biopsy if larger

3. Deep shave

ii. Key is to measure thickness

b. Pathology Report

i. Thickness in mm

1. Breslow thickness

2. Clark’s level: layer of dermis invaded

ii. Histologic ulceration and type 

iii. Margins

iv. Encouraged

1. Regression

2. Mitotic rate

3. Tumor invading lymphocytes

4. Angiolymphatic invasion

V. Staging

a. Tis: confined to epidermis

b. T1 < 1.0 mm, T2: 1-2mm, T3: 2-4mm, T4 > 4mm

c. Subgroups: 

i. A: without ulceration

ii. B: with ulceration

d. AJCC stages

i. Stage 0: melanoma in situ

ii. Stage 1, II, III, IV

1. 80-85% have stage II or II at diagnosis

2. 10-13% are at stage III

3. 2-5% are at stage IV 

e. Predictors or prognosis

i. Nodal status

ii. Thickness of primary lesion

iii. Ulceration, anatomic site, age

f. Sentinel node biopsy

i. Likelihood of possible node is related to thickness of melanoma

1. Better as prognostic factor than thickness

ii. Has significantly affected recurrence results

1. better disease-free survival

2. Pts with SN-detected mets had better survival  than clinically detected mets in observation group

iii. SNB should be considered for 

1. Stage I or II disease

2. If primary tumor greater than or equal to 1 mm or primary with less than 1mm with adverse features like ulceration 

3. Should be done before the wide excision

4. Should be evaluated with serial sectional and immunohistochemistry

VI. Goals of surgery

a. Primary site: local control, function, cosmesis

b. Regional nodes: staging (sentinel nodes), regional control, survival benefit

c. Margins: in situ: 5 mm, < 1mm: 1cm, 1-2mm: 1-2cm, 2-4mm: 2cm, >4mm: >2cm

VII. Decreasing mortality

a. Prevention

b. Early detection

c. Novel systemic therapies

Thoracic tumors

I. Solitary Pulmonary nodule

a. Single, ovoid mass (3-4cm), competed surrounded by lung parenchyma

b. Malignant characteristics

i. Size > 3cm

ii. Contour: irregular or spiculated

iii. Microcalcifications

iv. White male >30

v. Tumor doubling time: 30-465 days

1. If less than 30 days, consider inflammation or hematoma

2. If greater than 465 days, consider benign tumor

c. History

i. Symptoms: local, generalized, systemic

ii. Past cancer

iii. Smoking history

iv. Environmental exposures

v. Previous radiologic tests

d. DD: Neoplasm, infection, trauma, congenital, other

i. Neoplasms:

1. Primary cancer, metastasis, Hamartoma (#1 benign tumor of lung)

ii. Infectious:

1. Coccidiomycosis, histoplasmosis, TB, Cryptococcus, lung abscess

iii. Trauma: Hematoma (seen on x-ray for up to 6 weeks)

iv. Congenital: AV malformation

v. Other: rounded atelectasis 

e. Options

i. Observation

1. Determined by demographics, RFs, objective data, patient preference

2. If patient decides on observation, CT required every 2-6 months up to 2 years

ii. PET/CT scan: 98% true positive, 2% false positive, 20% false negative

iii. Needle biopsies (used rarely): often used with patients who are not surgical candidates

1. Medically inoperable, surgically inoperative, history of extrathoracic malignancy, patient insists on procedure

2. Very low positivity rate (20% of needle biopsies acquire enough tissue for diagnosis)

3. False negative rate is very high

iv. Surgery

1. Definitive tissue for diagnosis

2. Potentially curable if early stage

3. Peace of mind

II. Lung cancer

a. Epidemiology: 

i. 2nd in incidence (prostate in males, breast cancer in females)

ii. #1 cause of death in both genders

1. 28% of all cancer deaths

a. 170K new cases/year

b. 185K deaths/year

2. 1.2:1male: female disease

3. At diagnosis:

a. 25% operable with curative intent

b. 45% inoperable due to local extension

c. 30% inoperable due to distant mets

4. Overall survival is 15% but depends on stage

iii. Risk factors:

1. Smoking, radon, asbestos (not cause cancer by itself—smoking needed, increases 40x with both), pollution, lung diseases, medical history

iv. Incidence

1. Squamous cell ( adenocarcinoma

2. Small cell carcinoma 

b. Types

i. Small cell:

1. 20-30% of all lung cancers

2. Not surgical because present with LN or distant mets

ii. Adenocarcinoma:

1. 30-40% of all lung cancers

2. Peripheral lesion with slow growth rate

iii. Squamous cell carcinoma:

1. 20% of all lung cancers

2. Central or hilar lesion

3. Slow growth rate

iv. Large cell carcinoma:

1. 5-10% of all lung cancer

2. Intermediate growth rate

3. Can be hilar or peripheral

v. Bronchoalveolar carcinoma is the best kind lung cancer

1. Two types

a. 1st: Alveolar type: Often misdiagnosed (treated with Abx and steroids) and spread is already present at diagnosis

i. Early death

b. 2nd type (more common) Often present as solitary nodule, slow growth

i. Often do not present on PET-scan as positive

ii. Subtype of adenocarcinoma

c. Signs and symptoms

i. Early signs

1. Smoker’s cough, persistent chest, shoulder or back pain, increased volume of sputum, wheezing, blood in sputum, repeated episodes of pneumonia and bronchitis

ii. Late signs

1. Fatigue, loss of appetite, headache, bone pain, aching joints, bone fractures, neuro symptoms, neck and facial swelling (SVC syndrome), or unexplained weight loss

d. Staging:

i. TNM

1. T

a. T1<3cm in greatest dimension, surrounded by lung or visceral pleura, not in main bronchus

b. T2>3cm involves main bronchus, 2 cm distal to the carina invades the visceral pleura

c. T3: Tumor of any size that invades the chest wall, diaphragm, mediastinal pleura, parietal pericardium. Tumor in the main bronchus <2cm distal to the carina, but w/o involvement of the carina

d. T4: Tumor of any size that invades structures that cannot be resected

i. Heart, great vessels, trachea, esophagus, vertebral body, carina

2. Nodes

a. N1: Mets to ipsilateral peribronchial and/or ipsilateral hilar LNs, and intrapulmonary nodes involved by direct extension of the primary tumor

b. N2: mets to ipsilateral mediastinal and/or subcarinal LNs

c. N3: Mets to supraclavicular or contralateral mediastinal LNs

3. M: 

a. Adrenal gland, liver, brain, bone

ii. Staging:

1. 1-IIIa = potentially respectable

e. Diagnosis:

i. Non-invasive studies

1. H&P, sputum cytology, CXR, CT, bone, MRI (only for brachial plexus or vascular invasion), PET-CT (LN mets or occult negative mets)

2. No proven serum markers

ii. Invasive studies

1. Bronchoscopy/transbronchial biopsies

2. CT guided transthoracic biopsies

3. Thoracocentesis

4. Scalene LN biopsy

5. mediastinoscopy/mediastinotomy

6. Thoracoscopy (VATS)-lung wedge of mass for diagnosis/therapy

7. Thoracotomy

f. Operative criteria for complete resection

i. Can patient tolerate a thoracotomy

ii. Is there sufficient pulmonary reserve (memorize)

1. Post-op FEV1 800 cc or 40% predicted

a. Assessment by spirometry or walk 1 or 2 flights of stairs and then O2 sats

b. Quantitative V/Q scans

2. DLCO >40%

a. Diffusion capacity

iii. Can the tumor be completed resected

1. Unresectable when:

a. Recurrent laryngeal nerve paralysis, SVC or Horner’s syndrome, contralateral or supraclavicular LN, ipsilateral mediastinal LN, malignant pleural effusion, phrenic nerve paralysis, extrathoracic mets, involvement of trachea, heart, great vessels, major medical illnesses

2. 50% of recurrences within 2 years, 90% within 5 years

3. Survival is similar for all histologic cell types of Non-small cell lung case if LNs are negative. If LN positive, Squamous cell does better because it’s slower growing

g. Treatment:

i. IA: Surgery

ii. IB, IIA: surgery +/- adjuvant therapy

iii. IIB: Surgery +/- adjuvant therapy (preop chemo/XRT for sup. Sulcus)

iv. IIIA: Surgery +/- Adjuvant therapy (Neoadjuvant chemo/XRT + Surgery)

v. IIIB: Chemo/XRT+/-surgery

vi. IV: Chemo and XRT 

1. Isolated mets can undergo resection of mets

2. Can resect primary tumor if LN negative

3. 5-year survival 25%

III. Tumors of the mediastinum

a. 3 compartments: 

i. Anterior: sternum to anterior border of the heart

ii. Middle: To anterior border of the vertebral body

iii. Posterior: Vertebral body backwards

b. Tumors

i. Four T’s of anterior mediastinum: Thymoma, teratoma, thyroid, and terrible lymphomas

ii. Middle: pericardial, esophageal cysts

iii. Posterior: neurogenic tumors (most common)

c. Workup

i. Thyroid: thyroid scan (not resect unless symptomatic)

ii. Thymoma: resection

iii. Germ cell: B-HCG, AFP

iv. Lymphoma: open biopsy (fever, chills, weight loss, night sweats, etc.)

v. Neurogenic: MRI (usually resected)

IV. Pleural tumors

a. 7% of pts with asbestos exposure develop mesothelioma

i. 50% of pts with mesothelioma have asbestos exposure

b. 3 types: localized benign (chest wall resection), localized malignant (resection), diffuse malignant (most common, involves entire pleural cavity—not surgical candidates typically, given chemo, 20% 5-year survival)

c. Metastatic tumors most common cancers

i. Outnumber mesothelioma 20:1

ii. Lung > breast > lymphoma

Benign Diseases of the Pancreas

1) Acute Pancreatitis

a. Ranson’s Criteria

i. Criteria

1. At admission: Age> 35, WBC count >16K, glucose > 200, LDH>350, AST > 250

2. At 48 hours: Hct falls <10%, BUN increases >5, PaO​2​ < 60, Base deficit > 4, estimated fluid sequestration > 6L

ii. Predictions

1. With 3-4 positive, mortality is 20%

2. With 5-6 positive, mortality is 40%

3. With >7, mortality is close to 100%

b. Etiology

i. Alcohol

ii. Gallstones

iii. Trauma, Hyperlipidemia, medications, Hyperparathyroidism, etc.

c. Management

i. Evaluation and assessment of the physiologic and anatomic derangements

1. Causes: Stones, blockage, congenital, etc.

2. Ranson criteria assessment

ii. Aggressive fluid resuscitation
1. End-organ perfusion is critical
iii. ID of infected foci early
1. CT scan is test of choice

a. With IV contrast, enhances pancreatic parenchyma

b. Depicts what part of gland is viable

2. Infection rarely occurs in the absence of necrosis

a. Overall risk <5% of patients with acute pancreatititis

i. 80% of deaths from infections

b. Patients with >30% of the gland necrotic have a 40-70% chance of being infected

c. Gram negative common (GI organisms), E. coli in 30%

d. Peak incidence at 3 weeks after onset

i. Mortality peaks early, decreases after 3 weeks
iv. Aggressive surgical debridement of infected cases
1. Sterile necrosis

a. Controversial issue of whether debridement is needed

i. If patients fail to improve (>12 weeks of parental nutrition dependence with failure to transition back to oral diet or even continued requirement for ventilatory support > 4-6 weeks), debride inflammatory focus even if sterile

2. Open packing vs. closed drainage

a. Ranson preferred closed drainage and lavage of the pancreatic bed

b. For patients with tissue that’s well demarcated of what’s viable and what’s not, closed drainage may be better after operative debridement. 

c. Open packing better for large particulate matter that cannot be well evacuated by drains

3. Cholestcystectomy

a. Key part of management 

4. Establishment of enteral access route (Jejunostomy tube) to assist management of patients

v. Complications of surgery

1. Enterocutaneous fistula – 18%

a. Transverse colon

i. Most common and requires fecal diversion

ii. Heals with proper wound care

b. Duodenum

i. Closure rate = 50%

2. Fluid collection and pancreatic fistulae 30-40%

a. 1/3 will spontaneously close in setting of good wound care/drainage/nutrition

d. Dr. Ranson’s strategy

i. Strategies to decrease pancreatic inflammation

1. Inhibit pancreatic secretion: strategies have been ineffective

2. Inhibition of pancreatic enzymes

3. Prostaglandins

4. Operative biliary procedures

a. For severe pancreatitis, early biliary operation ( increased mortality and morbidity

b. Better to do surgery once inflammation has subsided

5. Endoscopic biliary intervention

ii. Interrupt the pathogenesis of complications

1. Abx

a. Reduces morbidity of infection-related complications in those patients with significant amount of non-viable gland

2. Antacids

3. Heparain, fibrinolysin

a. Decreases small vessel thrombolysis

4. Low-molecular weight dextran

5. Vasopressin

6. Peritoneal lavage

7. Thoracic duct drainage

8. Operative pancreatic drainage

9. Pancreatic resection

10. Debridement of necrotic tissue

iii. Support patient and treat complications

1. Restore and maintain volume

2. electrolyte replacement

3. Respiratory and nutrition support

4. Analgesia

5. Heparin

6. Debride/drain

7. Drainage of pseudocysts

8. Repair of GI perforations

2) Chronic Pancreatitis

a. Etiology

i. Alcohol

ii. Gallstones

iii. Idiopathic

iv. Pancreas divisum

v. Ampullary abnormality 

vi. Trauma

vii. Familial

viii. Hyperlipidemia

ix. Hypercalcemia

b. Other conditions

i. Leads to narcotic use

ii. Possible endocrine insufficiency 

1. Insulin requirement

2. Steattorhea ( enzyme supplement

iii. Dilation of pancreatic duct seen on CT

c. Management options

i. Duct decompression

1. Removal of calculi

2. Duct drainage

a. Peustow

i. Longitudinal pancreaticojejunostomy

ii. Gland filleted along long axis down to axis of pancreatic duct

iii. Roen-Y-loop of intestine sewn to pancreatic parenchyma down to leve lf of duct to enhance drainage

iv. Useful for patients with dilated duct along entire length of the gland and “chain of lakes” with beading of pancreatic duct with dilatation punctuated by fibrotic strictures (Due to repetition of inflammation)

b. DuVal

i. Roen-Y-loop sewn to tail of pancreas to drain duct at tail of gland

ii. Resection operations

1. Whipple: originally designed for pancreatitis

2. Beger-spares the duodenum

3. Frey-avoids division of gland and maximizes drainage

4. Distal pancreatectomy

iii. Denervation procedures

1. Sympathectomy

2. Celiac plexus neurolysis

d. Etiology of pain

i. Ductal HTN

1. Normal duct pressure 8-12 cm H2O

2. Perineural and neural inflammation

3. Retroperitoneal compartment syndrome

e. Complications

i. Pseudocysts (20-60%), ascites, pancreatic fistulae

1. Common bile duct obstruction

2. Duodenal obstruction

3. Vascular complications

a. Splenic vein thrombosis

b. Pseudoaneurysms

4. Cancer

Diseases of the Breast 
I. Breast cancer

a. Epidemiology 

i. Breast cancer is the most common cancer to develop in women

1. 32% of all new cancer cases

ii. Breast cancer is the 2nd leading cause of cancer death

1. 15% of all cancer deaths

2. Leading cause of cancer death in ages 20-60

iii. Treatment of breast cancer can be disfiguring

II. Screening

a. Mammography

i. Screening mammogram uses 2 views (Cranial, caudal and medial, lateral, oblique)

ii. Age of 20-39, annual clinical exam

iii. At age 40, clinical exam + mammogram

iv. Identifies 85% of all breast cancer

b. Screening increases survival

i. While BCa incidence has increased, death rate has decreased

1. 5-year survival at 87% (from 75%)

2. Mortality decreased 48-63% when mammography was introduced in Sweden

ii. Guidelines of ACS

1. Breast self-exam monthly at age of 20 (removed)

2. Clinical breast exam every 3 years between 20-39 and yearly after 30

3. Mammography yearly at age of 40

iii. Only 50% of women recommended for screening follow guidelines

c. Screen detected BCa

i. 80% of those woman who are recommended for biopsy do not have BCa

ii. Women diagnosed with BCa by an abnormal mammogram have an earlier stage and more treatable tumor

d. Steps

i. Abnormal mammogram ( Additional mammographic views (Spot compression views and magnifications views) ( U/S exam

ii. Breast cancer on imaging:

1. Large, darkened area with irregular borders

iii. Breast MRI (with gadolinium contrast)

1. Can ID some breast cancers that mammogram and U/S can miss

a. Used for patients with high risk (BRCA1 mutation) or very dense breast tissue

2. Increased false positive rate which increases biopsies 

3. Used to evaluate extent of disease for patients with cancer

III. Diagnosis:

a. Radiology score

i. BRIADS

1. 0=additional imaging needed

2. 1=completely normal mammogram

3. 2=benign abnormality (simple cyst, fibroadenoma)

4. 3=probably benign (<2% risk of malignancy)

a. New calcifications that appear benign

5. 4=suspicious (biopsy needed)

a. 2-95% chance of malignancy

6. 5=highly suggestive chance of malignancy

a. >95% chance of malignancy

b. 90% of women can be initially evaluated with a needle biopsy (U/S guided core needle biopsy or stereotactic needle biopsy)

i. Leaves a scar the size of a tip of the pen

ii. Pain of needle biopsy equivalent to IV

IV. Natural history

a. Overall survival is 87%

b. Stage 1: 95% 5-year survival

i. Mammography has resulted in earlier diagnosis

ii. From 1983-1989, diagnosis of non-invasive BCa increased by 213%

iii. Tumors less than 1 cm in size and node negative increased by 140%

c. 63% of women diagnosed with localized disease that carries 97% 5-year survival rate

V. Treatment

a. 80% of woman can keep the breast (lumpectomy with radiation)

i. Good reconstructive options

1. Implants or autologous tissue

b. Advances in surgery

i. 1970’s: Breast preservation with radiation therapy equivalent to mastectomy

1. Higher local recurrence risk, but survival is the same

ii. 1980-1995: Neoadjuvant chemo to increase breast preservation rate

1. No decrease in survival

a. For woman who will definitely get chemotherapy

2. Increased rate of breast preservation

3. Provides assessment of tumor response to chemotherapy

a. Pathologic complete responders have improved survival

b. With poor response ( poor prognosis

iii. 1995: Sentinel LNB equivalent to axillary dissection for staging of breast cancer

1. Prevents lymphadema because it removes fewer nodes (1-4)

a. Reduced complication rate and provides accurate staging 

b. False negative of <5% and failure rate of <2%

c. Selects patients that need full dissection

c. Advances in chemotherapy

i. Directed Therapy

1. Herceptin (mAb for Her2-neu receptor)

a. With Her2+, poorer survival

2. Selective Estrogen Receptor Modulators

a. Tamoxifen (for pre-menopausal)

b. Aromatase inhibitors (Cannot be used in pre-menopausal, therefore for post-menopausal)

i. Can risk osteoporosis 

ii. Block testosterone ( estrogen

iii. Represent first line endocrine therapy for women with hormone receptor positive metastatic BCa

iv. Non-steroidal: Anastrozole (Arimidex), Letrozole (femara)

1. Decreases recurrence risk by 26%

v. Steroidal: Exemestane (Aromasin)

c. Oncotype DX can help select patients for chemoterhapy

i. Oncotype DX recurrence score assay is prognostic for tamoxifen treated patients since it captures both prognosis and likelihood of treatment response to tamoxifen

ii. Predicts magnitude of benefit of chemoterhapy

ii. Delivery of chemotherapy

1. Dose dense cycle

a. Every 2 weeks for women with high risk cancers or positive LN

d. Advances in radiation oncology

i. 3-D conformal radiation therapy

ii. Breath Control

iii. Partial Breast radiation therapy

1. Mammosite (FDA approved for safety, not efficacy)

2. External Beam

iv. Combination with chemotherapy

v. Side effects:

1. Local 

2. Risk of radiation exposure is minimal

3. Limited fatigue

e. Breast Reconstruction

i. Indications for breast removal

1. Absolute Multicentric disease, skin invasion, chest wall invasion

2. Relative: large tumor to breast ratio

ii. Covered by health insurance

iii. Types

1. Autologous tissue transfer

a. TRAM (Rectus abdominus flap), DIEP (Deep inferior epigastric perforator flap), lat flap (Latissimus dorsi muscle), SGAP (Superior gluteal perforator flap)

2. Expanders and implants

a. Expanders placed under pec muscle

iv. Does not increase the rate of recurrence or hinder the ability to detect a recurrence

VI. Hereditary Breast Cancer

a. Background

i. Only 5-10% of breast cancers are genetically passed

1. Majority are random events

ii. Risk is greatest in families with women diagnosed before menopause and those with a family history of ovarian cancer of those with bilateral breast cancer

b. Risk

i. With sister with bilateral breast cancer diagnosed before age 50, 55% chance of BCa by age 70

ii. If that sister has unilateral breast cancer after age 50, risk decreases to 8%

c. Mutations

i. BRCA1: Increased risk of BCa and Ovarian Cancer

ii. BRCA2: Similar risk of development of BCa, but less risk of development of ovarian cancer

iii. Can be passed along the father’s side, but risk to males is approximately 6%

VII. Role of Adjuvant Chemo

a. Recommendations

i. Women with tumors under 1cm in size and node negative, do NOT get chemotherapy

ii. If chemo is recommended, it generally results in a 5-20% increase in survival

b. Side effects (Often do not cause admissions to hospital or interrupt work)

i. Hair loss

ii. Nausea, weight gain

iii. Fatigue

VIII. Benign Breast Disease

a. Commonly have a palpable complaint

i. Lump, Pain, nipple discharge

ii. Work-up includes history and physical, imaging, biopsy

1. Physical exam: ID areas not suspicious

2. With fibrocystic disease, it is likely benign is multiple spots are found

3. Cysts often feel soft

4. Pain = likely not worrisome 

5. Nipple discharge = bad if bloody and spontaneous (Intraductal papilloma)

iii. 80% of breast biopsies done for screen detected abnormalities are benign

IX. Imaging Features of Malignancy

a. Mammography

i. Spiculated mass

ii. Clustered microcalcifications

iii. Change from previous

iv. Asymetric desnity

b. U/S

i. Hypoechoic lesion

ii. Solid vs. cystic

iii. Taller than wide

iv. Posterior acoustic shadowing

X. High Risk Pathology

a. Atypical Hyperplasia or Lobular Carcinoma in Situ

i. Increased risk of BCa in immediate area

ii. Increases the lifetime risk of development of BCa

iii. Consider Tamoxifen for prevention

b. Papillary Lesion

i. Difficult to distinguish papilloma from Papillary carcinoma on needle biopsy

ii. Excision recommended

c. Radial Scar

i. Should be excised to confirm diagnosis

ii. Mildly increased lifetime risk
Musculoskeletal Pain: Evaluation and Initial Treatment
I. Orthopedics

a. Treatment of deformities, diseases, and injuries of the bones, joints, and muscles

II. Treatment of Musculoskeletal Conditions

a. H&P

i. Pain, disability, and deformity

1. Quality, temporal, location, has patient had it before?

2. Quality of pain:

a. To the touch

i. Usually not significant

b. Dull, achy, deep

i. Neoplasm

3. Temporal nature

a. Intermittent ( constant: sign of cancer

b. Activity-related pain is usually arthritic

c. At rest and night pain: sentinel findings of neoplasm

4. Location:

a. Rarely helpful

5. PMH: 

a. New, similar to before but worse, or same as always

ii. Pain patterns:

1. Arthritis

a. Worse with activity, better at rest

b. Seldom terrible at night

c. Positional

2. Bone insufficiency

a. Severe pain with ambulation

b. Pain resolves at night, with rest

c. May be history of radiation or a minor fall

3. Tendonitis

a. Activity related pain, loss of motion, or burning pain

4. Tumors

a. Occurs at rest

b. Progressive to severe pain

c. Ocurrs at night

d. Progresses to constant pain

iii. Palpate, range of motion, strength, and neurological exams

b. Lab tests

c. Imaging

i. Plain radiographs

ii. Technetium bone scans

iii. CT scans

iv. MRI

III. Sources of neuromuscular pin

a. Inflammatory

i. Tendonitis

ii. Bursitis

iii. Meniscal tears

b. Arthritis

i. Knee, hip, and shoulder

c. Bone insufficiency

i. Stress fractures

ii. Osteomalacia

iii. Osteoporosis

d. Metabolic bone disease

i. Paget’s disease

ii. Hyperparathyroidism

e. Neurologic pain

i. Spinal stenosis

ii. Cauda equine syndrome

IV. Metastatic Bone Disease

a. Common: 1.3 million new cancer cases year

i. Big four:

1. Breast, Lung, Renal, Prostate, Thyroid

ii. Distribution:

1. Vertebral bodies, ribs, pelvis, proximal long bone

2. Spine is common, but can be anywhere

b. Presentation

i. Pain: may be insidious in onset

1. Dull or sharp

2. Often deep in location

3. Diffuse pattern common in spine and pelvis

4. May have weight bearing pain

ii. Spine: severe pain and neurologic dysfunction

1. Weakness or paralysis, loss of balance, inability to walk or stand, loss of bowel or bladder control

iii. Tests:

1. Plain radiographs, bone scans, MRI 

a. Plain radiographs

i. Extremities: AP/Lateral

ii. Spine or pelvis: AP Pelvis/Lateral: L/S spine 
b. Bone scans

i. High sensitivity, low specificity

ii. Good screening tool

c. MRI:

i. Very sesntivity, very specific

ii. Excellent to visualize marrow

2. Labs

a. CBC, ESR

b. Chem group

c. Serum group electrophoresis

V. Multiple Myeloma: 

a. Epidemiology

i. Very common with age

1. 15K/year

2. Outnumbers primary bone tumors: 10:1

ii. Presentation:

1. Low back pain, rib pain, extremity pain

2. Vertebral or rib fracture

b. Distrubtion:

i. Spine, pelvis, and long bones

c. Diagnosis:

i. SPEP or UPEP

ii. Skeletal Survey

1. Not bone scan: high false positive rate

VI. Chondrosarcoma:

a. Most common primary bone tumor in the geriatric population

b. Distribution: Pelvis, hip, shoulder, knee

c. Presentation:

i. Dull, achy pain

ii. Often progressive and occurs at night

d. Diagnosis: 

i. Plain radiographs

ii. MRI

Hernias

I. Definition: 
a. Fascial defect: Protrusion of tissue through an abnormal opening in the body cavity
i. Potential complications of surgery: Respiratory distress, intraabdominal pressure increase, abdominal HTN, abdominal compartment syndrome

ii. In kids with gastroczesuis or omphalocoele, treat with silo to return contents in serial fashion 

b. Anatomy: 

i. Gubernaculum invades abdominal wall forming an inguinal canal

ii. As testes move through abdominal wall, the internal and external oblique are pushed aside

1. Renamed as internal spermatic fascia, cremesteric, muscle, and external spermatic fascia 

II. Groin Hernia:

a. Indirect Inguinal hernia: 

i. Failure to obliterate processus vaginalis

1. If complete: scrotal hernia

2. Incomplete: indirect inguinal hernia

ii. Processus vaginals obliterate to form a tunica vaginalis

1. Narrowed with communication: Communcating hydrocele

2. Enlargement of processus in mid-portion of scrotum: Hydrocele of cord

iii. Defect is lateral to the epigastric vessels

1. Peritoneal sac protrudes through the internal inguinal ring 

iv. Anatomy:

1. Poupart’s ligament: Muscular + Aponeurotic layers of ext. oblique fuse at inguinal ligament

2. Ext. inguinal ring: triangular cleft in ext. oblique aponeurosis

3. Lucunar ligament: Ext. oblique aponeurosis inserts into pecta of pubic

4. Int. inguinal ring: opening in transversalis layer for spermatic cord

5. Cooper’s ligament: iliopectineal ligament: aponeurotic band iliac vessels to superior pubic spine

b. Direct hernia:

i. Defect in floor of inguinal canal, known as transveralis fascia

1. Defect medial to the epigastric vessels

2. Sac protrudes through floor of the inguinal canal 

ii. Occurs at Hasselbachel’s triangle:

1. Rectus sheath, inguinal ligament, inferior epigastrics

c. Femoral: 

i. Enlargement of femoral ring with protrusion of sac medial to the femoral sheath beneath the inguinal ligament

ii. NAVEL

1. Nerve, artery, vein, empty, lymphatics 

2. Lateral mass could be a schwanoma, A=pseudoaneurysm, v= varicoleole, e= empty space for hernia

