Carcinoma of the Colon

Presentation

Cancer of the right colon



Occult blood loss melena c iron deficiency anemia



May have palpable mass (more often in R than L)



Uncommonly n/v/d


Cancer of the left colon



Macroscopic rectal bleeding BRBPR (hematochezia)



N/V/Constipation



May have palpable mass 


Cancer of the rectum



Rectal bleeding 

Obstruction 

Alternating diarrhea and constipation

Feeling of incomplete evacuation of stool due to mass

Predisposing factors:


Non-genetic



Dietary – low-fiber, high-fat

Ulcerative colitis



Crohn’s colitis



Lyphogranuloma venereum  

Villous adenoma (polyp)

Genetic



Familial polyposis syndrome



Gardner’s syndrome



Lynch syndrome

Differential Diagnosis 


Adenocarcinoma


Carcinoid tumor


Lipoma/liposarcoma


Leiomyoma/ leiomyosarcoma


Diverticular disease


Ulcerative colitis


Crohn’s

Pathophysiology


Colorectal carcinoma is usually adenocarcinoma.  Most large bowel cancers occur in the lower left side of the colon, near the rectum.  Rectal cancer is more common in men. Colon cancer is more common in women.  Right-side tumors are exophytic (growing outward from an epithelial surface) & they tend to be bigger than L b/c lumen is bigger.


Cancer spreads by direct extension (through the bowel wall to later invade abdominoperitoneal organs), hematogenously (portal circulation to the liver, lumbar/vertebral veins to lungs), lymphogenously (regional spread), transperitoneal, or intraluminal.


Colon cancer is the most common cause of colonic obstruction in adults (2. diverticular disease, 3. colonic volvulus).

Work-Up

DRE – 10% of cancers are palpable


Heme occult, CBC, barium enema, sigmoid/colonoscopy




Microcytic anemia in folks > 40yoa is cancer until proven otherwise

Endorectal US for rectal cancer


CXR (lung mets), LFT’s (liver mets), AbdCT (liver mets)

Staging (TNM)

Tumor


T0- no primary tumor

T1- submucosa


T2- muscularis propria


T3- through muscularis propria 


T4- into other organs/tissues 

Nodes


N0- no node metastasis


N1- 1-3 regional nodes


N2- 4 or more regional nodes


N3- any node along named vessel



or mets to 1 apical node

Metastasis


M0- no metastasis


M1- distant metastasis present

Treatment

Surgical

Resection of involved colon + >2cm margins + potentially involved LN



There’s a great pic on p. 279 

Two common procedures and indications for each:

Abdominal Perineal Resection (APR) if tumor < 8cm from anal verge

Low Anterior Resection (LAR) if tumor > 8cm from anal verge        


Adjuvant 



For Dukes C




5-FU and levamisole chemotherapy, NOT radiation

For cancer c positive nodal mets or transmural extension




Radiation therapy and 5-FU chemo


*90% of colorectal cancers recur within 3 years of surgery – so follow your patients!

Small Bowel Obstruction

Presentation


Abdominal discomfort, cramping, nausea


Abdominal distention


Emesis


High-pitched bowel sounds


Complete – usually no BMs or flatus


Partial – usually some flatus


Signs of strangulated bowel with SBO = fever, shock, peritoneal signs, acidosis

Differential Diagnosis

Inflammatory process (i.e. Crohn’s, UC)


Adhesions


Incarcerated Hernia


Meckle’s Diverticulum – remnant vitelline duct attached to umbilicus


Tumor – leiomyoma (benign); adenocarcinoma, carcinoid, lymphoma (malignant)


Intussuseption


Appendicitis


Paralytic ileus

Pathophysiology


Causes of SBO: 1. Adhesions 2. Bulge (hernia) 3. Cancer and tumor


Inflammation can also contribute – decrease lumen diameter = predisposition to SBO

Work-Up


Rule out incarcerated hernia

AAS:    AXR- Air fluid levels, Distended loops of small bowel

Remember on XR the plicae circulares are the lines that go from one side of small bowel to the other, large bowel does not have these


Electrolytes –  hypokalemia, hypochloremia


CBC – if inc WBC, threshold to operate is lowered


Urinalysis – Crohn’s & UC are often associated with UTI’s

Treatment


Initial = NG, IV, Foley


Complete SBO – laparotomy


Partial SBO – conservative treatment with close observation



Absolute indication to operate = Peritoneal signs

Crohn’s – most common indication for surgery with Crohn’s Disease is SBO.

Lower GI Bleeding

Definition: Bleeding distal to the ligament of Treitz (separates the duodenum from jejunum); most of it occurs in the colon

Recognition of clinical problem:  

SYMPTOMS

1. HEMATOCHEZIA= BRBPR with or without…

2. abdominal pain 

3. melena (black tar stool)

4. anorexia

5. fatigue

6. syncope

7. shortness of breath

8. shock

SIGNS

1. BRBPR

2. positive hemoccult

3. abdominal tenderness

4. hypovolemic shock

5. orthostasis

Differential Diagnosis

1. Diverticulosis (most common)—usually rt sided in severe hemorrhage

2. vascular ectasia (#2) (the expansion of a hollow or tubular organ)

3. colon cancer

4. hemorrhoids

5. trauma

6. intussusception

7. volvulus

8. ischemic colitis

9. IBD—mostly ulcerative colitis

10. rectal cancer

11. Meckel’s w/ ectopic gastric mucosa

12. stercoral ulcer (ulcer from a hard stool)

13. infectious colitis

14. infracted bowel

15. strangulated hernia

16. anal fissure

Pathophysiology

Any disease process that erodes or invades through the GI mucosa can access the rich blood supply and allow bleeding into the lumen as in the massive bleeding of DIVERTICULAR disease.  Also, a large tumor can out grow its blood supply and begin to become necrotic and bleed—a slower bleed when compared to diverticular disease.  Dilated vasculature as in hemorrhoids can become leaky and bleed.  Any traumatic injury can penetrate the blood supply and cause bleeding into the lumen. 

Diagnostic Workup

1. history, physical exam, labs

· check vital signs for hemodynamic instability and/or fever

· examine the abdomen for distension (intussusception, toxic megacolon), tenderness (inflammatory or infectious colitis or intussusception), or masses (intussusception, tumors, aneurysm)

· check the peri-anal area for anal fissures, scratch marks (pruritis ani), signs of trauma, pinworms, skin tags or fistula (Crohn's disease) or peri-anal cellulitis (Streptococcal)

· a digital rectal exam may confirm the presence of rectal bleeding and may pick up a rectal mass
2. Anoscopy-- useful in diagnosing anal fissures or bleeding from internal hemorrhoids     when a patient presents with rectal outlet bleeding 

3. Sigmoidoscopy--useful for determining the etiology in rectal outlet bleeding, evaluating traumatic anorectal tears, and for obtaining rectal biopsies in patients with suspected inflammatory colitis or rectosigmoid malignancy

4. NG-tube-recommended by some experts for all patients who present with hematochezia - because 10% of hematochezia cases can be due to an upper GI bleed

5. Arteriography-used if the bleeding is vigorous and ongoing and emergency colonoscopy is not feasible, or if the results of emergency colonoscopy are inconclusive--has the potential advantage of providing more accurate localization of the bleeding, it may also provide a specific diagnosis if a particular angiographic pattern can be seen (AV malformation)

6. Colonoscopy- it is probably the optimum initial diagnostic procedure if the bleeding is self-limited and stops => thereby allowing for a thorough bowel cleansing prior to diagnostic colonoscopy

Management

1. Colonoscopic treatment—laser or electrocoagulation; local epinephrine injection 

2. Surgical resection of the bowel if the bleeding site is KNOWN and massive or recurrent lover GI bleeding continues.

3. Exploratory laparotomy with or without small intestine enteroscopy and total abdominal colectomy with primary anastomosis of ileum to rectum as a last resort are the surgical treatment or massive lower bleed if you aren’t sure where the bleed is coming from

4. 80-90% stop bleeding with resuscitative measures only (at least temporarily)--- Correct low platelets or abnormal clotting times

                                               Diverticulitis

“Left Lower Quadrant Appendicitis”

Presentation

    PE:  LLQ pain c/s palpable mass


Change in bowel habits


Fever, chills, anorexia, nausea, vomiting, dysuria


Distention, high-pitched bowel sounds
    Lab:
Inc WBC’s

X-ray:
Ileus, partially obstructed colon, air-fluid levels, free air if perforated

    CT:
Swollen, edematous bowel wall)


Complications (most to least common



Perforation, abscess, fistula, obstruction

Differential Diagnosis


Surgical ileus



UTI


Obstruction



Pyleonephritis

Peritonitis



Crohn’s

Perforation



Radiation injury

Cancer




Trauma

Pathophysiology


True diverticula are outpouchings of the colon that have all four layers (mucosa, submucosa, muscularis, and serosa).  Found in cecum and ascending colon


False diverticula are the most common and involve only the mucosa herniating in the sigmoid colon where the marginal artery penetrates the wall of the colon.


Diverticulitis is a limited infection of one or more diverticula.  A fecalith obstructs the diverticula => microperforation => swelling => macroperforation => pericolic tissue involvement which can:

            a.) abscess in mesenteric fat 

b.) burrow into an adjacent organ causing a fistula

c.) rupture causing peritonitis

d.)repeated inflammation => obstruction

Work-up


PE: Distention, high-pitched bowel sounds, localized peritoneal signs (LLQ usually)


Lab, AAS, CT see presentation for what to look for

Diagnostic triad: barium enema, cystography, IV pyelogram

barium enema (contraindicated in acute phase), cystography (rule out UTI),  IV pyelogram (rule out pyelonephritis)

Treatment/Management


Initial:  IV, NPO, broad-spec Abx c anaerobic coverage, NG as needed


Surgery: if obstruction, fistula, perforation, un-drainable abscess, sepsis



Pre-Op with Go-lightly or Fleets enema



Elective one stage op = resection of involved seg c primary anastamosis 


Complicated (i.e. abscess) two stage op = resect involved segment, + colostomy for 2-3 months then remove colostomy and  reanastamose colon

GERD

Presentation



Burning epigastric/substernal pain/tightness; worse if pt is supine or leaning over


Emesis


Antacids may reduce pain


Patients feel like there is a lump or food stuck beneath xiphoid


EtOH, aspirin, tobacco, caffeine, mint exacerbate symptoms


Aspiration pneumonitis

Differential Diagnosis


MI, CAD


Hernia (I or II)

Pathophysiology

The high pressure area proximal to the stomach keeps food from regurgitating back into esophagus/mouth.  If something decreases that pressure area stomach contents don’t stay in the stomach.  If a little gastric fluid travels north, a healthy esophagus can push it back down with peristalsis, if esophageal motility is compromised, this mechanism does not work.  In another situation, the normally low pressure in the stomach can build up so much that it overcomes the high pressure in the lower esophagus.   


Decreased lower esophageal sphincter (LES) tone


Decreased esophageal motility to get rid of refluxed fluid


Gastric outlet obstruction (i.e. pyloric stenosis)


Hiatal hernia (disrupts mechanism of LES)

Each of these causes of abberant pressure gradients ends up in the same cycle: inflammation, erosion, and scarring of the esophagus rendering it even more incompetent => further reflux

Work-up


EGD


UGI contrast


Manometry

Treatment/Management


Small meals


H2 blockers or PPI


Elevation of head at night, no midnight snacks


Surgical if medical treatment fails, if aspiration pneumonia, or if severe esophageal injury (ulcers, hemorrhage, stricture, Barrett’s)


    Nissen: 360 degree fundoplication (pull esoph down into abdomen and wrap the fundus around it to increase pressure around the esoohagus, imitating the LES) leave 8cm of un-wrapped esoph below the diaphragm.


    Belsey mark IV: 240-270 degree fundoplication

                Hill: Arcuate ligament repair and gastropexy (attach the stomach) to the diaphragm in cases where reflux is due to diaphragmatic hernia (so stomach doesn’t re-herniate)

Acute Cholecystitis

Pathophysiology

· Underlying pathology similar to biliary colic assoc/ w/ chronic cholecystitis.

· Sustained obstx of cystic duct.

· GB become progressively more distended and inflamed. 

· With free perforation, inflammation extends from visceral peritoneum overlying the gallbladder to involve parietal peritoneum (Generalized peritonitis). 

Presentation

· RUQ pain or tenderness (unrelenting)

· Nausea/Vomiting

· Painful palpable gallbladder (20-33%)

· Murphy’s sz is (+).

· Acute pain and inspiratory arrest elicited by palpation of the RUQ during inspiration.

· Refered pain

· R-subscapular pain

· Epigastric discomfort

DDx

· Acute pancreatitis

· Penetrating peptic ulcer

· Erosion into the pancreas

· Perforated peptic ulcer

· Acute appendicitis

Complications
· Abscess

· Perforation (1-2%)

· Empyema

· Gangrene

· Bacterial involvement

· Escherichia coli

· Klebsiella pneumoniae

· Streptococcus (Enterococcus) faecalis

· Clostridium welchii

· Clostridium perfringens

· Choledocholithiasis

· Cholecystenteric fistula formation

· Gallstone ileus

· Generalized peritonitis

· Rebound tenderness 

· Guarding

Work-up
· Radiologic studies

· ABD U/S

· 1st choice of diagnostic tests 

· Definitive dx

· Detects cholelithiasis w/ high degree of accuracy.

· Findings

· Thickened and distended gallbladder wall (> 3-4mm)

· Pericholecystic fluid

· Cystic duct cholelithiasis

· Finding stones does not establish dx.

· Stones in CBD should be suspected.

· Ultrasonographic Murphy’s sz

· 98% of pts.

· Elicited by demonstrating the presence of most tender spot directly over sonographically localized GB w/ the U/S probe.

· CXR – look for free air under the diaphragm (perforation)

· AXR (ABD series)

· Upright view

· Necessary to r/o pneumoperitoneum

· May show gallstones (radiopaque)

· CBC, BMP, LFT’s,  Amylase, T. bili and Alkaline PO4tase

· Slightly elevated

· Mild hyperbilirubinemia (t. bili >3-4 mg/mL)

· WBC of approximately 12- to 15,000/mL w/ L-shift.

Treatment

· Initial mgmt

· Keep NPO

· IVF

· Broad-spectrum Abx

· Zosyn

· Parenteral analgesics

· NGT

· Only if ABD is distended.

· Optimum mgmt

· Cholecystectomy

· Laparoscopic vs Open surgery

· Convert from lap to open if surgery c/b bleeding and poor visualization of anatomy

· Overall, operation assoc/ w/ higher mortality and morbidity rates compared w/ those for chronic cholecystitis, resulting mainly from underlying CV, pulmonary, or metabolic dzs.

· Within 3 days of onset of sxs.

· Inflammatory reaction and edema more severe thereafter.

· Prevents complications, makes surgical procedure easier

· Delay only if major medical problems must be addressed.

· Higher mortality and morbidity rates compared w/ thoses for chronic cholecystitis. 

· Cholecystostomy

· Performed if pt is to ill to undergo cholecystectomy.

· Local anesthesia

· Involves removal of GB contents and drainage.

Acute V. Chronic

   Acute


Presentation



Constant epigastric pain that radiates subscapularly



N/V, fatty food intolerance



Fever, chills b/c it is acute infection/ inflammation



+Murphy


DD



Acute pancreatitis, penetrating/perforated peptic ulcer, appendicitis


Work-up



US



AAS (rule out perforation, pneumoperitoneum)



HIDA


Management



NPO, NG, IVfluid



Abx, Parenteral analgesics

Treatment



Cholecystectomy within 3 days




-Patients undergoing surgery for acute have higher M&M than chronic


   Chronic


Presentation



Biliary colic - 3-4 hrs. of pain that resolves

N/V, fatty food intolerance

No fever (b/c no acute infection)


DD



Angina pectoris, peptic ulcer dx, GERD, ureteral obstruction, IBS


Work-up



US



Cholecystogram if US equivocal


Management



NPO, NG, IV fluid



Parenteral analgesics, no abx (b/c no acute infection)


Treatment

Elective cholecystectomy with intraop cholangiogram to look for stones



ERCP and sphincterectomy if stones



If surgery is not safe or is refused, do oral dissolution therapy for 6-12 mo
Cholangitis

Clinically
*jaundice, right upper quadrant and abdominal pain with fever (Charcot’s Triad)

*Charcot’s + hypotension and mental confusion = Reynold’s pentad
*history of biliary colic

*jaundice, light colored stool, dark urine, itching (characteristic of choledocholithiasis)

*physical exam often shows no features except right upper quadrant pain

Differential Diagnosis
1. acute cholangitis

2. stricture (check for history of surgery)

3. neoplasm of pancreas, ducts or gallbladder (check for weight loss, palpable mass)

Pathophysiology


Acute inflammation of the wall of bile ducts, almost always caused by bacterial infection of the normally sterile lumen.  This can result from any obstruction of bile flow, most commonly choledocholithiasis (stones) and is also a known complication of Roux-en-Y reconstruction.  The bacteria most commonly enter through the sphincter of Oddi (ascending cholangitis).  

Diagnostic Workup
1. elevated WBC, bilirubin and alkaline phosphtase

2. ultrasound is gold standard imaging study for stones

3. acute abdominal series (standing chest, supine abdominal, standing abdominal)

4. blood cultures

5. percutaneous transhepatic cholangiogram (PTC) – shows dilated ducts

6. rule out pneumoperitoneum (free intraperitoneal air) that may represent perforated viscus

Management
1. nothing by mouth

2. IV fluids (antibiotics if suppurative)

3. nasogastric intubation

4. parenteral analgesics

5. parenteral vitamin K

6. let patient infection subside and then cholecystectomy

Perforated Duodenal Ulcer

Presentation 


It will most likely be a middle aged, stressed out, smoking man with an acute abdomen.  Signs and symptoms will be tachycardia, severe abdominal tenderness and pain in the right upper quadrant (could also be in the right lower quadrant from gravitational drainage), guarding, rigidity, back pain, nausea, and vomiting.

-if uncomplicated, pain is associated with fasting 

-if erosion of gastroduodenal artery: massive bleeding (with erosion of gastroduodenal artery) resulting in syncope, tachycardia, hypotension, hematemesis

-if duodenal contents spill into abdomen – severe abdominal tenderness, pain, guarding, rigidity, pneumoperitoneum (free air) 


-gastric obstruction may occur due to repeated ulcer scarring of duodenum

Risk factors for duodenal ulcer are:  male, NSAID use, smoking, Zollinger Ellison syndrome, H. pylori infection, trauma, and burns.

Differential


1.  duodenal ulcer


2.  gastric ulcer


3.  pancreatitis


4.  cholecystitis/cholangitis/hepatitis, liver tumor


5.  Zollinger Ellison syndrome (always consider)


6.  MI


7. esophageal or stomach varicies

8. gastric malignancy

Pathophysiology


Peptic ulcers (Gastric or Duodenal) are caused by autodigestion of upper GI mucosa.  This occurs when the mechanisms for defense are inadequate to deal with the physiologic but hostile pH.  Duodenal ulcers are most likely caused by increased gastric acid production.  This can be associated with male gender, smoking, aspirin (NSAIDs), uremia, ZE syndrome, H. pylori, trauma, burn injury, and stress.  With a peptic ulcer, fasting makes pain worse.  Pain is temporarily relieved by food (opposite of gastric ulcer).


Perforation occurs when gastric acid erodes the duodenum and can often erode the gastroduodenal artery resulting in massive bleeding and associated symptoms.

Diagnostic workup

1. physical exam and history: abdominal, heart (rule out MI), DRE (melena)

2. AAS (acute abdominal series) look for free air *surgical emergency

3.   upper GI series (with barium) to look for active bleeding/ulcer

4.
amylase/lipase to rule out pancreatitis

5.
LFT’s to rule out cholecystitis

6.
fasting serum gastrin and secretin to rule out Zollinger Ellison syndrome


      7.   EGD (esophagogastroduodenoscopy)

Management


1.  avoidance of secretagogues (caffeine, alcohol, chocolates)


1.  proton pump inhibitors or H2 blockers


2.  antibiotics for H. pylori


3.  surgery as last indication if:



I – intractability



H – hemorrhage



O – obstruction



P – perforation

Treatment


Free air warrants an exploratory celiotomy (laprotomy).  If perforation is less than 6 hours old, the ulcer is plicated (over sewn, usually a Graham patch- omentum is sewn over perforation) with an acid reducing procedure such as a Proximal Gastric Vagotomy (only vagus branches that innervate the parietal cell mass are divided) or a Truncal Vagotomy with antrectomy (aka- Billroth I or II).  If the perforation is older than 6 hours, only a Graham patch is performed.

Painless (obstructive) Jaundice

Presentation

Signs and symptoms: dark urine, clay colored stools (acholic stools), pruritus due to bile salts in the dermis, loss of appetite, nausea

Differential diagnosis:

Proximal bile duct obstruction ( Cholangiocarcinoma, lymphadenopathy, metastatic tumor, gallbladder carcinoma, sclerosing cholangitis, gallstones, tumor embolus, parasites, postsurgical stricture, hepatocellular carcinoma, benign bile duct tumor

Distal bile duct obstruction ( choledocholithiasis, pancreatic carcinoma (Courvoisier’s law – presence of non tender palpable gallbladder w/ jaundice that indicated pancreatic cancer), pancreatitis, ampullary carcinoma, lymphadenopathy, pseudocyst, postsurgical stricture, ampulla of vater dysfunction, lymphoma, benign bile duct tumor, parasites

Pathophysiology

Bilirubin production

Senescent erythrocytes ( heme ( heme oxygenase ( biliverdine ( biliverdin reductase ( bilirubin

(bilirubin is formed outside the liver in cells of the mononuclear phagocytic system, bound to albumin and released into the blood)

Soluble bilirubin in the liver

Bilirubin/Albumin complex ( is taken up via carrier mediated uptake at the sinusoidal membrane of the liver ( in the liver: cytostolic protein binding and delivery to the ER ( conjugation w/ one or 2 molecules of glucuronic acid via bilirubin uridine diphosphate-glucuronosyltransferase (UGT) ( excretion of non toxic, water soluble bilirubin glucuronides and bile acids ( bile

Most bilirubin glucuronides are deconjugated by gut bacterial B-glucuronidases and degraded to colorless urobilinogens

Urobilinogens are excreted in feces or reabsorbed in ileum and colon, returned to the liver, and re excreted as bile or excreted in urine

Bile acids

Bile acids are carboxylated steroid molecules (derived from cholesterol) with supplemental hydroxyl groups

The primary bile acids are cholic acid and chenodeoxycholic acid, which are secreted as taurine and glycine conjugates

Conjugated vs Unconjugated Bilirubin

Unconjugated(indirect) ( insoluble and tightly coupled to albumin, cannot be excreted in urine.  Unconjugated hyperbilirubinemia caused by excessive production of bilirubin, reduced hepatocellular uptake, impaired conjugation

Conjugated (direct)( water soluble, toxic and loosely bound to albumin, can be excreted in urine.  Conjugated hyperbilirubinemia caused by decreased hepatocellular uptake and impaired bile flow.

· should test to see which form of bilirubin predominates in the blood to point towards the etiology of jaundice

· bilirubin usually has to be >2-2.5 for jaundice to occur, the 1st place jaundice is found is usually under the tongue

Diagnostic workup

-      Labs:  

+  Serum bilirubin ( unconjugated (indirect) bili increases in hemolytic disorders while conjugated (direct) bili is elevated w/ extrahepatic biliary obstruction or cholestasis

            +  ALT/AST ( will usually increase w/ obstruction but not as much as alk phosphatase

            +  Alkaline phosphatase will be elevated if obstruction

            +  If biliary ductal system is partially obstructed (i.e. neoplasm) then serum bili may be normal but alk phos will still be elevated

            +  Prothrombin time often elevated due to malabsorption of vit K

            +  Direct urine bilirubin will be high w/ obstructive jaundice

            +  If obstruct jaundice then urobilinogen will not be in the urine because excretion of bilirubin into the intestine would be blocked

· Imaging

            +   1st = ULTRASOUND ( cannot visualize stones in bile ducts but is good at determining intra or extrahepatic sites of obstruction because it can see dilated bile ducts.  GB distended and ducts dilated then obstruction is likely to be distal to jxn of cytic and common bile duct

            
+   HIDA/PRIDA scan ( good for seeing stones in cystic duct, IV injection of technetium labeled derivative of iminodiacetic acid, the radionucleotide is excreted by the liver into the bile in high concentrations and enters the gallbladder (if cystic duct patent) and duodenum, the normal GB will begin to fill w/in 30 minutes

           
 +   Percutaneous transhepatic cholangiogram (PTC) ( insert needle through body wall and into the liver, injecting contrast media directly into the intrahepatic bile ducts.  Good for visualization of proximal ductal system, cytologic diagnosis, extract stones, and aid in placement of biliary stents

           
  +   Endoscopic retrograde cholangiopancreatogram (ERCP) ( cannulate sphincter of Oddi and inject contrast media to obtain a picture of pancreatic and biliary ductal anatomy.  Allows imaging of bile duct, collection of cytology, and sphincterotomy (allows extraction of biliary calculi and stent placement)

**** on page 306 of Essentials of Surgery there is an algorithm for the evaluation of jaundiced pts

Management

· treat underlying dz that is causing jaundice (i.e. remove GB, tx pancreatic cancer, place stent to facilitate drainage, etc)

DVT/PE

Recognition of clinical problem

Clinical scenario will probably present with elderly patient, hx of previous DVT, prolonged immobility, possibly having a malignancy, trauma, pregnant, septic, possibly smoker, obesity, varicose veins, oral contraceptives use, CHF, and maybe an inherited hypercoagulable status.  Most important for this service is that patient will probably have had recent surgery.  Most common surgery to have this occur in is hip replacement.

Patient will be either asymptomatic or have aches in legs.  Mostly calf pain.  More common on left iliac venous system because of compression of left iliac by aortic bifurcation.  Patient may have unilateral swelling or pain.  He may present with calf pain when he dorsiflexses his foot this is Homan’s sign.

If PE patient will have dyspnea, pleuritic chest pain and maybe tachycardia. Cough, hemoptysis

Remember Virchow’s triad with:

Stasis

Endothelial injury 

And hypercoaguable states

Accuracy of differential diagnosis

Logically this will depend on clinical scenario they provide, but it seems that if patient has aches in legs following surgery could be due simply to inactivity, always consider electrolytes abnormalities (think potassium), CHF, trauma, ruptured tendon, arterial insufficiency, infection, lymphangitis, strain, hematomas, sciatica or even renal failure.

If patient presents with dyspnea, chest pain, ect must consider pneumonia, CHF or other lung etiologies.

Understanding of pathophysiology

Think about the peripheral venous system.  It includes upper and lower extremities, and well as the head and the neck.  These can either be superficial of deep.  Deep venous system includes large veins, namely common femoral, superficial femoral, profunda femoral, anterior tibial, posterior tibial, and peroneal. If thinking about pathophys think Virchow’s triad. And the type of patient or scenario this state presents.

If PE think clot to pulmonary artery.  Most common site of origination includes Iliac, femoral and larger pelvic veins.

Description of diagnostic workup

If DVT I would begin with doppler ultrasound.  Accuracy of 95%.  This will detect the variation of venous flow due to respiration.  If normal then lower extremity venous flow will decrease with inspiration because of increased intraabdominal pressure.  Other tests might include Impedance plehgysmography or I125- labeled fibrinogen scanning.  These are not common and probably not what they want.  They will want you to order a duplex ultrasonography.  This can characterize the venous blood flow and will visualize the venous thrombus.

Accuracy is decreased in tibial veins due to difficulty visualizing these little veins in a muscular compartment.

Might use CT for diagnosis of pelvic and vena cava thrombus.

If you can’t find something with this technique might try venography.

Can also do an acutect test which is another nuclear medicine test, binds to glycoprotein IIb/IIIa receptors on platelets and will detect acute but not chronic DVT.

If PE think ventilation and perfusion scan or pulmonary angiogram.   A wedge-shaped defect on perfusion without a ventilation defect indicates a PE most often.

 Remember a chest x-ray is rarely diagnostic for PE, but will show if pulmonary effusion is present (it is in 30% of PE people), and sometimes, although rarely will show what is known as Westermark sign, which is a region of atelectasis form the PE.

Pulmonary angiogram is specific and sensitive (98%), but invasive

Also order an ECG because you will see right-hearted heart problems.

Understanding of principles of management

Think prevention first.  Currently recommend warfarin 10mg night before surgery, 5mg night of surgery and then adjust the INR to 2-3.  This is called The Harris method.

If DVT think of preventing PE.  Think anticoagulation with heparin and elevation of extremity

Most appropriate prophylaxis for DVT is warfarin, low molecular weight heparins (Enoxaparin, lovenox),

Advantages of LMWH are good bioavaility, don’t bind to proteins or endothelial cells, stable dose response, no monitoring, longer half life, less thrombocytopenia and less osteoporosis.

Textbook says to begin  continuous infusion of heparin and to monitor the PTT until 2X normal.  After anticoagulated with heparin then switch to warfarin for long term.  Remember that warfarin inhibits the vitamin K dependent factors of procoagulation

Think factor II, VII, IX, X and anticoagulant factor C and S

For awhile after beginning warfarin you must continue with heparin because initially it can cause a hypercoaguable state this is because of half lives of protein C and S are shorter than the factors so you stop anticoagulation quicker than you decrease the procoagulation factors.

Anticoagulation will not dissolve the thrombus just prevent further thrombus that is why must do prophylaxis.  To dissolve an already formed thrombus think of streptokinase or urokinase.  You currently only use these if subclavian vein thrombus, acute renal vein thrombus, or SVC thrombus.

Remember this is a surgery service so the scenario may indicate that the person has a limb threatening ischemia.  Then think surgical thrombectomy.

If PE think prophylaxis.  Remember TED hose and SCD. Early ambulation. And LWWH and warfarin

Remember the size doesn’t matter. Small emboli can be as damaging.  They can use something called a percutaneous pulmonary embolectomy suction device to suck out large clots from pulmonary artery only done if patient is hypotensive and hypoxic after intubation and vasopressors.

Patient who cannot be anticoagulated (hx of bleeding ulcers, or PE while anticoagulated) can have IVF filter placed that would catch emboli prior to their reaching pulmonary artery.

50% BSA Burn

Case 1 p. 189


60yo F burned in a house fire.  Found unconscious and tachypnic c BP 120/80 HR 110.  She has partial and full thickness burns totaling 50% BSA.



With any burn victim:


Evaluate airway obstruction and inhalation injury during primary survey


Appropriate primary and secondary survey


Fluid requirement using Parkland formula




4 x kg x %BSA= ml fluid (LR) in 24 hours.  

Give first ½ in first 8 hrs, second ½ over next 16 hrs.




Measure adequate fluid intake by urine output: 

>30mL/hr in adults




If tissue swelling severe => escharotomy




CO poisoning


Pres:
Presents immediately after exposure to flames and smoke


Path:
CO displaces O2 => Carboxyhemoglobin => tissue hypoxemia



Note: CO doesn’t affect arterial O2 tension so PO2 nl (80), SaO2 decreased


Diag:
Cherry red coloration


Should be highly suspected in any patient found unconscious at a fire scene



COHb in serum is definitive diagnosis, but don’t wait for test before treating


Treat:
Treat IMMEDIATELY with high-flow O2.  



Intubate unconscious pts


Upper-Airway Obstruction

Pres:
Presents immediately up to 24 hrs post burn


Path:    Hot gases & chemicals damage the oropharyngeal mucosa causes edema, mucosal 

sloughing and gradual airway obstruction.

Note: Edema increases during the first 24 hrs after injury , so airway obstruction 

can occur hours after the burn even in pts without burn to the face

Diag:    Burns of the mouth, nose, pharynx; singeing of nasal hairs or eyebrows; carbon  

on lips or tongue; blistered palate.  Hoarseness, cough, increasing stridor.

Early intubation, high-flow O2, meticulous pulmonary toilette.


Pulmonary Injury

Pres:    Immediate- days after injury

Path:    Smoke contains formaldehyde and acids that are activated on contact with moist 

airways.  Damage causes mucosal sloughing , airway collapse, bronchiectasis and hypoxemia.  Damaged airways are predisposed to pneumonia.

Diag:
Hypoxia, respiratory distress, infiltrates on CXR.  Hx of prolonged exposure to smoke.  Suggestive signs – burn to face, singed facial hair, carbon in saliva, etc…

Treat:   Early intubation, high-flow moisturized O2, pulmonary toilette.  Catch and treat pneumonia early!

Transfer to the burn unit if




Burns requiring special care: hands, joints, face, & feet




Full-thickness burn > 5% TBSA




Medical problems that might complicated treatment




Inhalation injury

Wound coverage period is immediately after fluid resuscitation and lasts for days 

or weeks until the wound heals primarily or is successfully replaced with skin grafts.



Deep eschar is often excised by burn centers via fascial or tangential excision




Fascial excision – excise the entire skin and subQ tissue





Not very bloody, permits good skin graft take, but is disfiguring



Tangential “layered” excision – sequential thin slices of burn are removed 

with a dermatome (machine used for split-thickness skin grafts) until viable tissue exposed.  This is very bloody but results are more cosmetically pleasing.



Skin graft is performed at the time of burn excision



Complications with burns:



Burn Shock in burns >15%BSA – this is why fluid rescucitation is so important



Burn wound sepsis – give oral abx & topical silver sulfadiazene


Blunt Trauma

This is such a broad topic – to inhibit redundancy, I’m not going to re-type the book.  For what it’s worth, I thought the questions and cases at the end of Ch 9 were good (p.167-72).   But here are some key points for quick review:


-Primary Survey
A- Airway and C-spine (see if pt can speak, chin-lift, intubation, crico)

B- Breathing (secure oxygenation& ventilation, treat thoracic injuries)

a. Pneumothorax, cardiac tamponade, hemothorax= life-threatening

C- Circulation (secure adequate tissue perfusion, treat external bleeding)

D- Disability (mini-mental, GCS score <8 is coma)

E- Exposure and Environment (disrobe patient, keep patient warm)

*Life-threatening problems found during primary are always addressed before preceeding to secondary survey

-Secondary Survey

Complete physical – fingers in every orifice. Look at the back!

-When controlling an obvious hemorrhage – use direct pressure and replace lost fluids


Weak rapid pulse means narrow pulse pressure and low CO


Fluids, fluids, fluids to get BP up – vasoconstrictors promote ischemia.

Blood > LR >>>>NS>>>>>>.  Please never use D5 for replacement unless you 

want to send a patient into ketoacidotic shock



If giving LR for blood loss: 3ml for every 1 lost & give diuretic


-The spleen is a commonly injured organ in blunt traumas


-DPL is 95% sensitive for intraperitoneal hemorrhage.  If +, do exploratory laparotomy.

Get DPL if patient has abd injury & hypotension, multiple injuries & unexplained shock, potential abdominal injury in unconscious, intoxicated, or paraplegic pts.

Appendicitis
Presentation

Pain that develops in upper abd. or periumbilical region, anorexia, nausea, vomiting, w/I 4-6hrs pain spreads to RLQ, fever, leukocytosis(11000-13000), rebound tenderness and pain becomes localized to RLQ, decreased or absent BS, Rovsings sign, psoas sign, obturator sign, UA +RBC or WBC

Differential Diagnosis

Gastroenteritis, colitis, pyelitis, salpingitis, tuboovarian abscess, ruptured ovarian cyst, appendicitis, meckel’s diverticulum, in kids:intusseception 

Pathophysiology 

Obstruction of appendiceal lumen most commonly due to lymphoid hyperplasia, 2nd most common=accumulation of fecal material, foreign body ulceration and ischemia of mucosa, perf. may occur if all layers are involved, abscess may form w/ perf. as appendix distends, visceral peritoneum stretches causing ill defined poorly localized pain then parietal peritoneum is involved and pain becomes more localized

Work-Up

Temp, CBC, UA, x-rays useful only when a calcified fecalith or foreign body is present, US useful only for abscess. Usually pt. undergoes surgery based on hx, PE, and leukocytosis

Treatment

Appendectomy, open or lap; before surgery give fluids and electrolyte replacement; begin ABX such as 2nd or 3rd generation cephalosporin given IV, if appendix not ruptured take off ABX w/I 24hrs.

Upper GI Bleed

Presentation

UGI bleeding commonly presents with hematemesis (vomiting of blood or coffee-ground like material) and/or melena (black, tarry stools)). A nasogastric tube lavage which yields blood or coffee-ground like material confirms this clinical diagnosis. However, lavage may not be positive if bleeding has ceased or arises beyond a closed pylorus. The presence of bilious fluid suggests that the pylorus is open and, if lavage is negative, that there is no active upper GI bleeding distal to the pylorus. In comparison, hematochezia (bright red or maroon colored blood or fresh clots per rectum) is usually a sign of a lower GI source (defined as distal to the ligament of Treitz). Although helpful, the distinctions based upon stool color are not absolute since melena can be seen with proximal lower GI bleeding, and hematochezia can be seen with massive upper GI bleeding

 

Differential/Pathophysiology / Treatment
There are three major cause of Upper GI bleeding:

1: Peptic ulcer disease

2:Esophagogastric varices

3:Mallory Weis tear

    PUD:

Commonly caused by: H-Pylori/stress/NSAIDS/Gastric Acid.

H-Pylori induces Gastric Inflammation, disrupting the mucous layer and leaving person vunerable to acid damage.

Does not usually invade gastroduodenal tissue.Can use triple therapy of Bismuth/Amoxicillin/Metronidazole to eradicate bug.

This chronic gastritis can lead to PUD/atrophy/Metaplasia and even Ca.

   STRESS:

Common cause for GI bleeding in Patients hospitalized for life threatening illnesses. Higher mortality than those admitted for primary upper GI bleed.  Risk increased in patients with respiratory failure and coagulopathies.

Prophylactic treatment with H2/proton pump inhibitors reduces risk.

 
   NSAIDS:

Mucosal irritation & ulceration by systemic effects & prostaglandin inhibition.

   GASTRIC ACID:

Factors such as H-Pylori/NSAIDS/STRESS lead to increased cell membrane permeability to the back diffusion of H+ ions.  Hyperacidity is seen in ZOLLENGER-ELLISON SYN. Treat with H2 blockers.

 
   VARICES:

Develop as a result of portal hypertension.  Therefore the most common causes in the US are ETOH abuse and chronic active hepatitis.

Bleeding stops spontaneously in 50% of these patients but the mortality rate reaches 80% in those with continued bleeding. In those with advanced liver disease the bleeding may be massive; the only definitive treatment in these cases is liver transplantation.

Treatment consists of sclerotherapy and endoscopic band ligation.

 
     MALLORY WEIS TEAR

Occurs at the GE junction as a result of retching or vomiting. Bleeding ensues when the tear involves the underlying esophageal venous or arterial plexus. Most tears heal uneventfully within 24 to 48 hours in patients without portal hypertension. Almost all patients will respond to endoscopic hemostatic therapy.

Gallstone Pancreatitis

  
Acute pancreatitis from a gallstone in or passing through the ampulla of Vater

Presentation:  

Symptoms:  Epigastric pain(frequently radiates to another quadrant or back)

        Nausea or vomiting

Signs:  Epigastric tenderness 

Diffuse abd tenderness

Decreased bowel sounds (adynamic ileus)

Fever Dehydration/shock

Differential Diagnosis:  

Gastritis/PUD

Perforated viscus

Acute cholecystitis

SBO 

Mesenteric ischemia/infarction

Ruptured AAA

Biliary colic

Inferior MI/ pneumonia

Pathophysiology:  

Transient or persistent obstruction of the ampulla of Vader by a large stone, passage of small stones, and biliary sludge .  Serum amylase is usually very high compared to those with alcoholic pancreatitis(they have less functioning pancreatic tissue b/c of chronic EtOH consumption)

Diagnostic Workup:


CXR to show L pleural effusion & to exclude free air


Plain Abd XR to show possible calcifications, gallstones, or ileus

U/S to look for gallstones, pancreatic enlargement, pseudocysts

CT to look at pancreas, if symptoms are severe

CBC                           

Serum lipids

LFT

Amylase/lipase

ABG

Chem 10

Coags

Use the Ranson’s criteria to determine a person’s chance of dying:

Admission criteria:

G—glc>200

A—age>55

L—LDH>350

A—AST>250

W—WBC>16,000

“Don’t mess with the pancreas and don’t mess with Georgia law”

Less that 48 hrs:

C—Calcium <8mg/dl

H—Hct drop of >10%

O—O2 <60 (PaO2)

B—Base deficit>4

B—BUN >5 increase

S—Sequestration>6L

“Calvin and Hobbs”

Mortality rates for these criteria that turn out to be positive:

 0-2:  Less than 5%

3-4:  15%

5-6:  40%

7-8:  100%

Treatment: 

1)Initial therapy is Abx, IV, NG

2)Patients c mild/mod gallstone pancreatitis should be allowed to recover.

3)Surgery only in severe cases and cases with suspected cholangitis.


-Stone is removed from the ampulla endoscopically c wire cautery.

4)Cholecystectomy can be performed to reduce the probability of another episode.

Abdominal Aortic Aneurysm (AAA)
1. Presentation

a. Dictates location of aneurysm

b. Usu. asymptomatic, found on routine exam, CT or U/S incidentally

c. 20% symptomatic


i. Localized pain and tenderness

ii. Thrombosis

iii. Distal embolization

iv. Risk factors for rupture

1. Recent rapid expansion

2. Large diameter

3. HTN

4. COPD

5. Symptomatic

d. Ruptured AAA

i. Acute abd/back pain (through and through)

ii. Pulsatile abd mass

1. L of midline, sup to umbilicus (aorta bifurcates at level of umbilicus, so palpate btwn umbilicus and xyphoid)
iii. HTN

iv. hemodynamic collapse

2. Differential Dx

a. AAA

b. Aortic dissection

c. Acute pancreatitis

d. Mesenteric ischemia

e. MI

f. Perforated ulcer

g. Diverticulosis

h. Renal colic

3. Pathophysiology

a. 95% infrarenal

b. Focal dilation of artery > 1.5x NL diameter

i. True = AS, all three layers 

ii. False (pseudo) = 2˚ trauma, infection, covered by thick fibrous capsule

c. Shape

i. Fusiform = irregular, diffusely dilated

ii. Saccular = bubble on NL appearing artery

d. Systemic and familial dz

i. 1 popliteal aneurysm ( 60% of contralateral pop. aneurysm + 50% chance of AAA

ii. 20% of pts w/ AAA have 1˚ relative w/ AAA

e. 90% Associated w/ AS

i. Impaired diffusion of nutrients

ii. Metalloproteinase-mediated arterial wall degeneration (theory)

f. Other causes

i. CT dz (Inflammatory)

1. Marfan’s, Ehlers-Danlos

ii. Infection (mycotic aneurysm [bacterial, not fungal])

iii. Medial degeneration

iv. Disruption of anastamotic connections (anastamotic pseudoaneurysm)

v. Trauma (traumatic pseudoaneurysm)

g. Complication

i. !! Enlargement & rupture

1. Growth rate is unpredictable

2. Most enlarge at 0.3 cm/year (2-4 mm/year)

a. Some can 2x size in few months

3. Risk of rupture is diameter dependant

i. Law of LaPlace (wall tension = pressure x diameter

ii. Larger aneurysm = thinner wall = ↑ tangential wall tension/stress = rupture

h. Classic Intraop questions

i. Renal vein crosses neck of AAA proximally

ii. Duodenum crosses in front of AAA

iii. IMV runs to L of AAA

iv. IMA comes off middle of AAA and to L

v. Which vein runs behind the R common iliac artery?

1. L common iliac vein

4. Diagnostic Workup

a. Physical exam

b. U/S

i. Can tell size and location w/ 95% accuracy

c. Angiogram

i. Text says only used for peripheral aneurysms, not AAA

ii. SR says angiogram will assess lumen patency and renal/iliac involvement, but big false positive b/c mural thrombi in wall of AAA

d. CT (once dx w/ U/S) or MRI

e. AXR

i. Calcification in aneurysm wall (lateral projection)

1. “egg-shell calcification”

5. Management

a. Surgical repair if risk of rupture > mortality risk of surgery

i. 4 cm AAA annual risk < 5 %

1. 5 year risk = 25%

ii. 6 cm risk = 15%

iii. > 7 cm = 20%

1. 5 year risk > 90%

iv. Surgical mortality for elective AAA repair = 2-4%

b. Offer surgical repair for AAA > 5 cm

c. Pt w/ serious risk factors tx more conservatively

i. CAD, pulm dz, renal insufficiency

d. Elective surgical repair of AAA

i. Abdominal incision

ii. Dissection of NL proximal aorta and distal arteries

iii. Heparinization

iv. Clamp aorta

v. Incise aneurysm

vi. Prosthetic graft sewn in place

1. In native aorta to reduce enterograft fistula formation

vii. Covered w/ residual aneurysm sac

e. Endovascular graft (alternative tx)

i. Placing a combination of stents and grafts through femoral and iliac aa.

ii. Deployment into proximal infrarenal aorta and bifurcation allows exclusion of aneurysm sac

iii. May become standard tx for subset of pts w/ favorable anatomic conditions

f. Surgical repair of ruptured AAA

i. Success rate of < 50%

ii. Survivors have major complications

1. Renal dysfunction

2. MI

3. CVA

4. Extremity amputation

g. Aortobi-iliac or aortobifemoral graft replacement

i. AAA w/ iliac occlusion or iliac aneurysms

h. Complications of AAA repair

i. Immediate

1. **MI (3-16%)

2. Renal failure (3-12%)

3. Colonic ischemia (2%)

a. IMA damage w/ inadequate collateral circulation to L colon

b. Post-op ( colonic emptying, guaiac + diarrhea, abd. pain, BRBPR

c. Frank infarction ( colonic resection + colostomy

d. Ischemia ( IVF, broad-spec abx, repeat sigmoidoscopy

4. Distal emboli

5. Hemorrhage

ii. Long-term

a. Graft infection

b. 5-7 y later 2˚ breakdown of anastamosis

c. Staph aureus
d. Staph epi (late)

2. Graft thrombosis

3. Pseudoaneurysm formation

a. 2˚ gradual disruption of proximal or distal anastamotic suture lines w/o infection

iii. Other

1. Impotence (sympathetic plexus injury)

2. Retrograde ejaculation

3. Aortovenous fistula to IVC

4. Anterior Spinal Syndrome

a. Artery of Adamkiewicz supplies ant. SC

i. Ischemia 2˚ cross-clamping aorta

ii. Higher incidence w/ ruptured AAA

b. Paraplegia

c. Loss of B/B control

d. Loss of Pain/temp ↓ lesion

e. **Spared proprioception

Symptomatic Peripheral Vasculo-occlusive Disease (PVD)
1. Presentation

a. Intermittent claudication

i. Pain/cramping in LE, usu. calf, after walking specific distance; resolves w/ rest while standing
ii. Nonvascular causes (Neurogenic, arthritis, etc.) ≠ specific distance or resolution w/ rest while standing

iii. Muscle groups affected are always distal to obstruction

iv. Calf claudication = superficial femoral a. occlusion

v. Pain due to anaerobic metabolism and local metabolic acidosis

b. Rest pain

i. Pain in foot, usu. over distal metatarsals

ii. Arises at rest, usu. at night, awakens pt

iii. Resolves by hanging foot over side of bed or standing/walking

iv. 50% of pts w/ rest pain will need amputation for intractable pain or gangrene

c. Tissue loss/necrosis/ulcers/infection

i. PVD ulcer = on toes or foot

1. Pale or necrotic base

2. Punched-out appearance

ii. Venous stasis ulcer = medial or lateral malleolus

1. Granulating base w/ edema

2. Orange/brown skin b/c hemosiderin deposition

3. At ankle b/c perforating veins connecting superficial and deep venous systems 

d. Gangrene

i. Dry = mummification of digits of foot w/o purulent drainage or cellulitis

ii. Wet = ongoing infection, malodorous, purulent, potential sepsis and immediate limb loss

e. Leriche syndrome

i. Impotence

ii. Absent pulses

iii. LE claudication

iv. Muscle wasting of buttocks

f. Bruits

g. Sensorimotor impairment

h. Muscular atrophy

i. ↓ Hair growth

j. Thick toenails

2. Differential Dx

a. PVD

b. Buerger’s disease (thromboarteritis obliterans)

c. Cystic adventitial disease

d. Extraluminal compression of arterial system due to compression by aberrant muscular bands (uncommon)

e. DDx – LE claudication

i. Neurogenic (nerve entrapment, disc)

1. Not assoc. w/ major muscle groups, not ppt by exercise

ii. Arthritis/Musculoskeletal

1. Often present at rest

iii. Coarctation of aorta

iv. Popliteal artery syndrome

v. Chronic compartment syndrome

vi. Neuromas

vii. Anemia

viii. DM Neuropathy pain

ix. Spinal stenosis

1. Relieved by bending forward while walking

2. Radiates down limb

3. Not relieved immediately (< 5 min) by resting

3. Pathophysiology

a. Peripheral Vascular Dz (PVD)

i. Occlusion or stenosis of aa. of lower extremities

ii. Large plaque ( occlude lumen ( ↓ blood flow ( ↓ BP distal to stenosis

1. Poiseuille’s law

a. Loss in pressure ( directly proportional to blood flow and arterial length

b. Inversely proportional to radius4
i. ↓ radius = ↑↑ pressure

ii. **Most profound effect on ∆ P

iii. Little change until ↓ radius > 50%, then exponential ∆ P ↑

2. Vessel adapts to plaque enlargement to maximum diameter (compensation), then lumen in progressively decreased w/ AS growth

iii. Common sites of AS plaques

1. Iliac a.

2. Superficial femoral a.

3. Tibial a.

iv. Aortoiliac occlusive dz

1. Stenosis/occlusion of aorta and iliac aa.

2. Adults 40-60 yo

3. + FHx

4. Smoking

5. ↑ Lipids

v. Femoropopliteal occlusive dz - MC

1. Below inguinal ligament

2. MC = disease of distal superficial femoral artery w/in the adductor (Hunter’s) canal

3. Often asymptomatic w/o extensive exercise b/c collateral circulation via profunda femoris a.

vi. Tibial occlusive dz/Distal dz

1. Below popliteal trifurcation

2. DM, End-stage renal failure, old age

4. Diagnostic Workup

a. Noninvasive First!

b. History

c. Physical Exam

i. Mandatory

1. Cervical bruits

2. Precordial murmurs

3. Pulsatile masses or bruits in abdomen

ii. LE

1. Inspection

a. Loss of hair distally

b. Muscle atrophy

c. Color ∆

d. Ulcers

e. Gangrene

f. Buerger’s sign = dependant rubor

i. Foot down, blood pools, foot red

ii. Foot up, blood drains, foot white (pallor)

2. Palpation

a. Arterial pulses

i. Groin – femoral a.

ii. Popliteal fossa – popliteal a.

iii. Posterior medial malleolus – posterior tibial a.

iv. Dorsum of foot – Dorsalis pedis a.

3. Auscultation

d. Continuous-wave Doppler U/S

i. If no pulses felt

ii. Waves reflected by RBCs ( freq. shift between transmitter and receiver is proportional to velocity of moving particles ( qualitative assessment of stenosis

iii. Patterns

1. Triphasic = NL

a. Forward flow of systole

b. Reversal of velocity vs. high-resistance vascular bed

c. Resumed forward flow of diastole

2. Biphasic = Proximal stenosis

a. Pulse volume loses kinetic energy crossing stenosis, no recoil vs. vascular bed

3. Monophasic = progression of stenosis

a. Waveform blunt, widened

e. ABI (BP at ankle: BP in arm)

i. NL ≥ 1.0

ii. Claudication < 0.8 (BP in ankle < BP in arm)

iii. Rest pain or tissue loss < 0.4 (BP in ankle <<< BP in arm, severe PVD)

iv. False positive ABI ( pts w/ calcified arteries, esp. DM

f. PVR (Pulse Volume Recordings)

i. Pulse wave forms from LE represents volume of blood per heartbeat at sequential sites down leg

ii. Large wave form = good collateral blood flow

g. Duplex scan

i. Visualize blood flow in 2 dimensions, calculate velocity

ii. Stenosis = high-velocity jets of blood flow

h. Arteriogram – gold standard for dx PVD

i. Reserved for pts w/

1. Severe lifestyle-limiting claudication

2. Rest pain

3. Gangrene

ii. Femoral artery puncture w/ contrast ( visualize distal arterial tree

5. Management

a. Bedside

i. Sheep skin (easy on the heels)

ii. Foot cradle (keeps sheets/blankets off the feet)

iii. Skin lotion for cracks to prevent fissure and ulcers

b. Medical

i. Lifestyle changes

1. Smoking cessation

2. Regimented exercise program

3. Diet

ii. Meds

1. ASA

2. Tx of HTN

3. ± Trental (pentoxyfylline)

a. lowers blood viscosity and improves erythrocyte flexibility

b. unknown benefits

iii. Percutaneous transluminal angioplasty (PTA)

1. Done at angiogram

2. Intraarterial balloon-tipped catheter across stenosis ( inflate balloon ( disrupts plaque & stretches arterial wall ( enlarge artery lumen

3. Success depends on region

a. Iliac – 90%, 2 y patency 70%

b. Femoral – 75%, 2 y 50%

c. Infrapopliteal, tibial – 1 y patency 40-50%

i. Only for poor surgical candidates

c. Surgical

i. Surgical graft bypass

ii. Endarterectomy

1. Excision of diseased arterial wall 

a. Endothelium

b. Plaque

c. Portion of media

2. Carotid bifurcation AS

3. Limited use in LE b/c diffuse dz

4. Ø for aortoiliac

5. Local for common femoral a. and profunda femoral aa. to ↑ outflow for aortofemoral bypass graft

iii. Surgical patch angioplasty

1. Place patch over stenosis

d. Iliac occlusion/aortoiliac dz

i. Lifestyle changes

1. Smoking cessation

2. Regimented exercise program

ii. PTA

iii. Aortobifemoral bypass

1. 5 y patency > 90%

2. Graft/limb occlusion usu. due to progression of distal outflow dz ( limits blood flow ( stasis, thrombosis

iv. Extraanatomic bypass

1. For hostile abdomen or poor surgical candidate

2. Axillary a-femoral a bypass

3. Fem-Fem bypass

4. Tunnel thru SQ tissue

a. Lower patency rates

b. 2˚ to length of graft

c. Compression or kinking

e. Femoral

i. Local Endarterectomy

ii. Profundaplasty if proximal profunda femoral artery stenosis

1. Pt w/ rest pain + superficial femoral stenosis + profunda stenosis

2. Dilation of stenosis ( improves collateral flow

f. Femoropopliteal

i. Pre-op diagnostic arteriography

ii. Bypass of occluded segment

1. Above the knee

a. Autologous (saphenous v.)

b. PTFE

2. Distal bypass

a. Autologous vein 

i. Reverse saphenous vein ( valves in same direction as arterial flow

1. Removes vein from blood supply (vasovasorum), size mismatch

ii. In situ bypass

1. Vein left in position, valves disrupted w/ valvulotome

2. Better size match, no blood flow disruption

3. Can damage endothelium or have retained valve

g. Popliteal

h. Tibial

Groin Hernia
1. Presentation

a. Indirect

i. Bulge in groin appearing w/ ↑ abdominal pressure

ii. Obstruction (if incarcerated bowel)

iii. Strangulation

b. Direct

i. Bulge in groin

ii. Older men

iii. Diverticular direct hernia = preperitoneal fat

iv. Can destroy entire posterior abdominal wall

c. Femoral 

i. Bulge much lower in groin, onto anterior thigh, below inguinal ring

ii. ↑↑ incarceration and strangulation of contents b/c rigid structures (inguinal ligament, lacunar attachments, Cooper’s ligament)

2. Differential Dx

a. Hernia

b. Undescended testicle/ectopic testis

c. Trauma

d. Inguinal LAD

e. Femoral LAD

f. Psoas abscess

g. Hydrocele of cord

h. Saphenous varix

i. Lipoma

j. Varicocele

3. Pathophysiology

a. Hernia = protrusion of organ or tissue out of the body cavity in which it normally lies, usu. due to a fascial defect

b. Ppt factors

i. ↑ Abd pressure

1. Straining

2. Obesity

3. Pregnancy

4. Ascites

5. Coughing/COPD

ii. Abnormal congenital anatomic route

1. Patent processus vaginalis

c. Direct inguinal hernia

i. Within floor of Hesselbach’s triangle

1. Hernia sac does NOT go thru inguinal ring

2. Think directly thru abdominal wall

ii. Caused by acquired defect from mechanical breakdown x years

d. Indirect inguinal hernia

i. Hernia thru internal ring of inguinal canal, toward external ring

ii. Due to patent processus vaginalis (congenital)

iii. May enter scrotum if complete

iv. Think of hernia sac traveling indirectly thru abdominal wall via inguinal canal

e. Femoral hernia

i. Hernia traveling beneath inguinal ligament down femoral canal medial to femoral vessels (Hesselbach’s hernia = lateral to femoral vessels)

ii. Women, pregnancy, exertion

iii. F > M

1. Indirect inguinal is still MC in females

iv. 1/3 incarcerate

f. Layers of abdominal wall

i. Skin

ii. SQ fat

iii. Scarpa’s fascia

iv. External oblique

v. Internal oblique

vi. Transversus abdominous

vii. Transversalis fascia

viii. Preperitoneal fat

ix. Peritoneum

g. Contents of spermatic cord

i. Vas deferens

ii. Spermatic vessels

iii. Genital branch of genitofemoral n.

iv. Cremasteric vessels

4. Diagnostic Workup

a. History

b. Physical exam

i. Palpation of hernia by insertion of index finger thru external ring into inguinal canal

ii. Easier if pt is standing

iii. Swelling below inguinal ligament, then femoral hernia

iv. “Silk glove” sign ( inguinal hernia sac in infant/toddler feels like silk glove when rolled under examiner’s finger

v. “Howship-Romberg” sign ( Pain along medial proximal thigh due to nerve compression from Obturator hernia

5. Management

a. Medical

i. Truss

1. Fist-sized ball of leather, rubber or fabric positioned over hernia and fastened w/ straps/belts.

2. Doesn’t solve problem

a. Increased scarring

b. Increased incarceration risk

3. For poor surgical candidates

b. Surgical repair

i. Indirect hernia

1. Reduce abdominal contents back into abdomen

2. Obliterate processus vaginalis high against the abdominal wall

3. Reform abdominal ring around spermatic cord and onto Cooper’s ligament and anterior femoral sheath

ii. Direct hernia

1. Same procedure but w/o hernia sac

2. Less risk of strangulation, but can be more complex if larger anatomic area

iii. Femoral hernia

1. Same as indirect

a. Reduce and relocate contents to abdomen

b. Restore abdominal wall continuity

c. Small or early indirect hernia

i. Marcy Repair

1. Close opening by sewing together medial and lateral transverse aponeurosis until snug around spermatic cord

d. Large indirect, direct

i. McVay Repair

1. Objective is to repair significant posterior wall damage by reconstructing NL anatomy

2. Any remaining strong transverse aponeurosis is sewn to it’s natural lateral insertions + Cooper’s ligament + anterior femoral sheath (think rebuilding posterior wall)

e. Superficial

i. Bassini Repair

1. Transversus m. + internal oblique m. sewn to inguinal ligament laterally

ii. Shouldice Repair

1. McVay + Bassini

2. 4 running suture lines to approximate transverses aponeurosis to lateral structures

f. Mesh Repairs

i. Sheets of synthetic material to reduce tissue tension and strengthen repair

1. Polypropylene (Marlex)

2. PTFE (Gore-Tex)

ii. Plugs, patches, customized patterns

iii. ↓↓ recurrence rates

iv. Infection is rare but severe

v. Not used in pediatrics; repair w/ high ligation

g. Lap

i. Transabdominal Preperitoneal Repair (TAPP)

1. Infraumbilical incision

2. Incise peritoneum from within abdomen

3. Direct visualization of hernia

4. Mesh placed over entire area, secured w/ staples or tacks

5. Peritoneum returned to line repair

ii. Totally Extraperitoneal Repair (TEP)

1. Balloon entered into preperitoneum and inflated; creates space for scope

2. Mesh repair

3. Benefits

a. No risk of damage to peritoneal structures

b. No adhesive complications

iii. Intraperitoneal Onlay Mesh Approach (IPOM)

1. Less popular

2. Diagnostic laproscopy

3. Mesh stapled over visible defect w/o dissection of peritoneum or establishment of defect borders

4. Quick, but risk of adhesion of intestinal content to mesh

iv. Advantages of Lap

1. Low recurrence

2. ↓ Pain

3. Earlier return to work

v. Disadvantages

1. Regional or general anesthesia

2. $$

Thyroid nodule

What is it? -    A palpable mass in the thyroid.

· 5% of population have one.

· Thyroid ca more common in women, but solitary lesion in man more likely to be malignant than in woman.

Hints to suggest carcinoma:     

1. h/o radiation therapy to neck

2. h/o rapid development

3. vocal cord paralysis

4. cervical adenopathy

5. invasion outside the thyroid

6. hard fixed mass in the thyroid

7. elevated serum calcitonin

Differential Diagnosis 

1. Mutinodular goiter (most common cause of thyroid enlargement)

2. Adenoma

3. Hyperfunctioning adenoma

4. Cyst

5. Thyroiditis

6. Carcinoma (papillary 80%, follicular 10%, medullary 5%, Hurthle cell 4%, undifferentiated 2%)

 7. Parathyroid carcinoma

SX: - Local sxs (pain, pressure, or hoarseness) could indicate distant spread or invasion.

       -Compression, a feeling of choking, and difficulty breathing or swallowing.

Evaluation: 

1. PE with careful palpation of thyroid gland and regional lymph nodes.

2. Pemberton’s test = hands above the head may cause venous compression with engorgement of the head and neck and a feeling of strangulation.

3. FNA (cytology (DIAGNOSTIC TEST OF CHOICE)
- 3% with a benign dx by this method actually have a malignancy.

- 85% malignant dx by FNA are usually resectable.

4. U/S (cystic vs. solid) (single vs. multiple)

- if cystic, drainage with a needle.

5. Radioiodide

6. I123 or 99mTc scan (hot vs. cold nodule)

- the nodule(s) uptakes agent. HOT = increased uptake of agent = functioning/hyperfunctioning nodule (rarely malignant). COLD = decreased uptake of agent = nonfunctioning nodule (suggests mutinodular goiter).

7. TSH

8. Serum calcium

Treatment:

1. If benign by FNA, treat medically with oral thyroid hormone to suppress TSH stimulation of tumor growth and observation for 3 mos. The goal is to keep it low.

2. If unresponsive to meds or malignant, surgical resection via lobectomy or total thyroidectomy. Be careful to preserve parathyroids, recurrent laryngeal nerve (vocal cord paralysis), and superior laryngeal nerve (loss of voice quality).

Breast Mass

Recognition of Clinical Problem (Breast Cancer):

Breast mass – usually >1cm – most common location is upper outer quadrant

Retraction – skin (suspensory ligaments) or nipple (ducts)

Edema – lymphatic blockage

Axillary mass – lymph node

Scaly nipple – Paget’s Dx; spontaneous bloody is bad, manipulated yellow, milky OK

Tenderness – inflammatory carcinoma or advanced carcinoma (looks like cellulitis)

Woman (could be male) will probably present with either a lump in her breast, inflammation of her breast, scaly itching of her nipple, or discharge from her nipple.  Ask the general questions you’d ask in any new clinical finding, especially menstrual and reproductive hx if female, and whether lump is periodic or noted all the time. In hx will be important to note age (>35 or <35), and the following big 4 points:

Family hx, BRCA-1, BRCA-2, age of presentation: pre or post menopausal
Previous breast biopsy results, atypical hyperplasia in past would be higher risk.

Previous hx of breast cancer.  Cancer in contralateral breast likely.

Previous dx of lobular cancer in situ or ductal cancer in situ increase risk 10x to 12x.

Other risk factors:

Early menarche

Late first pregnancy

No pregnancies

Hx of ovarian or endometrial cancer

Estrogen replacement therapy post menopause

Differential Diagnosis/Presentation

Benign processes:

Fibroadenoma - 1-3 cm, freely movable, changes with menstrual cycle.

Breast cysts - mobile, slightly tender, fluctuates with menstrual cycle. Hx inc estrogen.

Fibrocystic dx - related to menstrual cycle

Breast abscess - usually lactating women, Gram +.  If non-lactating, consider cancer.

Breast pains

Gynecomastia – breast tissue felt in men – usually obese/ EtOH

Malignant processes:

-DCIS (Ductal carcinoma in situ)

Abnormal cells confined to duct.  Appears as micro calcifications on mammogram.  Can become invasive, biopsy.  Treated by lumpectomy & radiation

-Infiltrating ductal carcinoma


Most common. Firm, irregular mass, several different cells types

-Paget’s disease of nipple

Can be moist or dry, scaly erosive or just thickened.  Patient may note pain, burning or itching. Do biopsy and local excision of nipple-areola complex and any mass.

-Lobular carcinoma

Thick tissue rather than mass.  Bx: Small cells, “Indian file” or bull’s eye. 

-Inflammatory carcinoma

Not an infection caused by invasion of lymphatic by breast cancer.  Do biopsy, possible mastectomy or lumpectomy, radiation, or chemo. Poor prognosis

-Other cancers appearing in breast like Hodgkin’s and NH lymphomas, leukemia and Phyllodes tumor.

Description of diagnostic workup

I am going to stage my patient after establishing my clinical findings, biopsy evaluations, mammography, or surgical reports.

Most common system is: TNM

Tumor size


T1 <2cm


T2 2-5cm


T3 >5cm


Ta fixed


Tb not fixed


T4 please see pg 378 

Node involvement


N0 no suspicious axillary adenopathy


N1 nodes considered to contain growth


N2 suspicious nodes, fixed to each other or another structure


N3 supra- or infraclavicular nodes containing growth

Metastases


M0 not present


M1 present

Additional studies

* See if tumor is estrogen or progesterone sensitive. 

*Flow cytometry to check tumor ploidy: diploid better prognosis than aneuploid.  

*S-phase fraction determines how many cells are in growth phase, Higher S-phase more aggressive tumor.  

* Cathepsin D, enzyme produce by tumor cells.  Produce by more aggressive types of cells.

* Her-2-neu, oncogene; poor prognosis

Understanding of principle of management

pages379-381 

For small invasive tumors of all types, the patient is offered a choice b/t 2 procedures:


*Modified radical masectomy


*Wide excision with axillary dissection followed by 6 wks of radiation

Non-surgical options are chemo, radiation, and tamoxifen (for Estrogen Receptor +)

Surgical complications are bleeding and infection and long-term lymphedema of arm.  Important to remember that if you have a surgery involving axillary nodes never draw blood, apply a tourniquet or have an I.V. line on that arm.

