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GIGU – test 3
6/17/08

GI System
-pain motivates and is a good teacher


-pain is what likely brings the patient in to the doctor

Two categories


1 - portion of GI that send pain to body surface



-can localize



-can poke on it, and make it hurt


2 - retroperitoneal structures




-usually referred pain pattern




-can’t reproduce pain by palpation



-ascending & descending colon




-colitis issues 

-UC (L-sided)

-Crohn’s (R-sided)



-pancreas




-belt-line pain (right below the ribcage, and crosses multiple rib spaces)



-duodenum




-largely retroperitoneal, except right at the beginning (near the pylorus)



-a good bit of the stomach



-ileocecal valve



-esophagus:  retrosternal (or epigastric) pain



-GERD:  also retrosternal



-MI:  sternal pressure



-GI pain patterns can sometimes imitate cardiogenic pain
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Imaging Tools

1) Upper GI

Oral contrast agent:  Barium sulfate



-oropharynx, watch distal esophagus, watch stomach fill, duodenum

Carbon dioxide gas, for distention

2) Barium Enema


-retrograde exam


-then pump air into colon (the people that complain the most, need the study the most)

3) Upper GI with small bowel follow-through (less common)


-test isn’t over until agent passes through ileocecal valve (could take b/n 1-8 hours)

4) Diagnostic Ultrasound


-images are difficult to look at (very much operator dependent)



-the better studies come from the centers where the radiologist uses the equipment (as opposed to the technician)


-want bladder full of water

-widely available

5) CT of abdomen (often linked with some contrast)


-can be used with IVP


-Helical CT provides a better pool of data


-not used on patients who recently had radiation therapy to tissues in related regions
6) MR


-relatively new for abdomen studies


-mainly looking at specific organs

7) ERCP


-a specialty study ( catheter into ampulla vater (endoscope)

-look at ductal system that fills pancreas, gall bladder, and liver

Factors & conditions associated with esophageal cancer:

-smoking, alcohol, head/neck cancer, Barrett esophagus (adenocarcinoma), corrosive esophagitis, achalasia, tylosis, 

Plummer-Vinson syndrome (iron-deficiency anemia)
-polyps are usually adenomas in origin

-40% convert to adenocarcinoma (the predictor is the size of the polyp)

-esophageal tumor:  patient complaint is difficulty swallowing (dysphagia)

-risk factors for esophageal cancer:



-cigarette smoking (the most important)



-alcoholism



-nutritional deficiencies



-carcinogens



-endemic microorganisms



-regional practices



-soil salinity


-predisposing conditions



-squamous cell carcinoma




-achalasia, celiac sprue, lye stricture (failed suicide attempt), Plummer-Vinson, head/neck cancer, Tylosis



-adenocarcinoma




-Barrett’s esophagus 

-metaplasia ( esophageal tissue converts to gastric tissue, but sometimes to adenocarcinoma




-benign adenoma


-more men than women
Location of pain


-sternum is a common location (fist on sternum, and pressure ( MI until proven otherwise)


-finger rub on sternum, and “burning” ( most likely esophageal origin


-shoulder pain (back of shoulder, but cannot be reproduced) ( gall bladder, diaphragm spasm



-right shoulder:  right half of pancreas



-left shoulder:  left half (tail) of pancreas


-epigastric area ( stomach, duodenum, gall bladder


-mid-back pain ( pancreas



-pancreas can refer pain to a band of tissue b/n xiphoid and umbilicus all the way around abdomen


-if vertical pain, think aorta


-periumbilical ( sometimes peritonitis, appendicitis, Meckel’s diverticulitis


-peritonitis pain presentation starts small and gets big



-appendicitis starts generalized, and then localizes

Onset of pain


-quicker onset:



1) high grade obstruction




-waves of pain ( peristaltic activity



2) rupture (either from obstruction or trauma)


-gradual (insidious) onset:



-inflammation-based processes



-irritations (ie gastritis) ( often event-related (like from eating spicy foods)



-carcinoma

Duration


-Seconds (short bouts of pain)



-peristalsis (transient dilation/distention), when pushing material against an obstruction



-series of painful moments (is a better example)



-when body tissue is stretched, the body’s response is increasing parasympathetic tone



-unsatisfied contraction:  neurology system is intact, and motor system is functioning


-Long bouts of pain (not in waves)



-irritation (minor cell injury, often due to irritants, like alcohol, NSAIDS, etc) and/or inflammation


-Chronic unrelenting pain (ramping up over time)



-carcinoma, chronic pancreatitis


-pain for years



-diverticulitis, IBS, inflammatory conditions

Character of pain


-burning



-think chemical (upper area) – gastric secretions


-deep pain


-cancer


-cramping



-distention caused by obstruction

Provocative factors


-eating causes pain:  GERD


-feel better with eating:  peptic ulcer


-coughing or sneezing causes pain:  pancreatitis

Dysphagia

-difficulty swallowing


-odynophagia:  painful swallowing


-could possibly be compromise of nervous system (often presby-esophagus)

-usually takes 2 ½ peristaltic waves to completely clear esophagus


-mechanical space occupier (ie DISH patient)


-constrictions or webs 

-emerges when kids begin eating solid foods ( kid always spits up at dinner

-endoscope or contrast study to identify


-acquired stenosis and fibrotic repair


-tumors


-mucosal disorders (more typically odynophagia)



-ulcerations, irritations, infections


-narrowing of entire length of esophagus



-esophageal varices (dilations in veins) can protrude into lumen of esophagus



-think of liver damage (chronic hepatitis, alcoholic)

Types of dysphagia


1) Progressive dysphagia


2) Total dysphagia – no passage of fluids or liquids



-stroke:  is #1 patient that produces this


3) Fixed dysphagia (similar to slow progressive)
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Intravenous Pyelogram (IVP)

What is IVP?

-initial “scout” view obtained (KUB)


-radiopaque contrast is injected into the patient’s vein (chiro’s can’t do this b/c contrast agent must be prescribed)


-contraindication:  if patient is allergic to iodine (or shellfish)


-kidneys filter contrast out as waste


-contrast enhances the filtration and collecting systems of the kidney, the ureters, and the bladder


-multiple films are taken at different time intervals to visualize kidney function

Why do an IVP


-renal lithiasis


-renal cell carcinoma


-transitional cell carcinoma (bladder, or renal pelvis, or ureter)


-squamous cell carcinoma


-renal cyst (usually benign)


-other obstruction or pathology of collecting system or ureter (included infection, inflammation, masses)

Why do scout view?

-factors skewed for visualization of soft tissues


-detect mass effect on soft tissue structures


-detect stones (85-90% of renal stones can be seen on a KUB)

Post injection stages

-nephrogram = kidneys (about 2 minutes)


-early pelvic filling = kidneys (about 5 min)


-ureter filling = KUB (about 10 min)



-without compression = 1 view



-with and without compression = 2 views


-post void = bladder (over 15 min)


-note ( times vary and can dramatically increase with significant pathology

IVP Overview

-uses IV contrast to determine function of urinary tract system


-detects stones, carcinoma, cysts, other pathologies


-steps:  scout, nephrogram, early pelvic filling, ureter filling, post void
Radiographic Abdominal Anatomy (part 1)
plain film


-bones, bowel gas



-maybe stomach, liver, kidney, psoas, bladder (if lucky)



-pathologies = splenomegaly, renal lithiasis, cholelithiasis, pancreatic calcification, dilated bowel loops 

(obstruction), granuloma



-may use contrast for other pathologies

ultrasound


-all organs



-many pathologies

Plain film, stones

-85-90% of renal stones can be seen on plain film

-Less than 20% of gall stones can be seen on plain film

-non-calcified stones may be visualized as filling defects with contrast
UC – lead pipe

Crohn’s – skip lesions

Apple core defect ( circumferential carcinoma
What can you see with US?


-urinary tract stones, tumors, cysts, etc


-prostate enlargement (BPH or CA ( requires biopsy to differentiate b/n the two)


-liver (cirrhosis, tumors, abscess)


-gall stones and inflammation


-pancreatic inflammation and tumor


-OBGYN stuff (tumors, cysts, babies, etc)

Plain film


-low yield, generally requires contrast (IV, oral, or enema)

Ultrasound


-higher yield


-more detail


-resolution depends on depth of structure

Radiographic Abdominal Anatomy (part 2)

CT

-can see all organs


-most pathologies are visible


-usually requires oral contrast to identify bowel


-may require pre and post IV contrast views


-reformatting for other planes

MRI


-breathing and bowel motion may cause artifacts


-Pt may need to suspend breath (MR is better for pelvis than for abdomen)


-may require pre and post contrast views


-no reformatting necessary for multiple planes

-spleen should be just a little darker than liver, on CT

CT


-fast scan


-can see most anatomy


-may require pre and post contrast scans (need MR if pt is allergic to contrast)


-can reformat to other planes, but some data gets lost
MRI


-multiplanar


-can see a majority of anatomy


-may require pre and post contrast scans


-susceptible to motion artifacts (bowel, breathing)


-pt may need to hold breath for exam
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Barium Studies of the GI System

Digital Fluoroscopy (overview)


-digital fluoroscopy is a form of xray that allows viewing of deep structures of the body in real time


-it provides detailed images of function and structure of areas


-it records a series of images to a computer instead of onto film


-once digitized, the area being examined can be view in real time on a computer

Esophagram AKA Barium Swallow 

Phases of normal swallowing

a. bolus is in oral cavity

b. bolus has passed into oropharynx; soft palate elevates to prevent regurgitation into nasopharynx

c. oropharynx

d. hypopharynx

e. cervical esophagus

Cervical Esophagus


Clinical indications



-difficulty swallowing, stroke, painful swallowing, cough, aspiration, sensation of food sticking, speech pathology

Thoracic Esophagus


-studies the function and appearance of the esophagus and assess the swallowing process


-patient is given a cup of barium sulfate to drink while radiologist watches and evaluates the swallowing process


-as barium coats the lining of the esophagus, fluoro and overhead images are taken to track the path to stomach

-can be single or double contrast

Clinical indications of thoracic esophagus study


-same as for cerv esophagus, plus foreign body, hematemesis, heartburn, chest pain

Pathologies seen
Schatzki’s ring


-stenotic esophageal ring that can cause dysphagia


-clinically patients present with episodes of dysphagia for solid foods


-they describe severe chest pain or pain behind sternum

Zenker’s diverticulum


-found in older patients


-symptoms:  dysphagia, regurgitation of undigested food, choking, hoarseness, halitosis or neck mass


-appear as a posterior bulge of the distal pharyngeal wall above cricopharyngeus muscle


-classified as a false diverticula as it only contains the mucosal layer

Traction diverticula


-fibrosis secondary to inflammation of mediastinum

Esophageal varices


2 types:  uphill and downhill


-dilated veins usually caused by portal hypertension in patients with cirrhosis or other liver pathology

Boerhaave’s Syndrome


-spontaneous esophageal perforation occurs when a sudden increase in intraluminal esophageal pressure causes a full 

thickness perforation

-most cases are due to violent retching or vomiting after alcoholic binges


-other causes:  coughing, weightlifting, defecation, child birth, seizures

Foreign Bodies and Food Impaction

Achalasia


-massive esophageal dilatation with failure of Lower Esophageal Sphincter to relax


-possible large amounts of retained food and fluid in esophagus


-may present as widened mediastinum

Ingestion of Caustic or Corrosive Agents


-causes acute and chronic inflammatory changes mostly in the distal 2/3 of esophagus


-chest pain, vomiting, hematemesis

Esophageal Carcinoma

Upper GI Series


-common indications for radiologic exam of stomach include:

-epigastric pain, nausea, vomiting, hematemesis, and abdominal masses

Hiatal Hernia


-abnormal protrusion of esophagus &/or stomach through esophageal hiatus


-sliding or rolling (paraesophageal)

Benign Ulcers


-Location:  lesser curvature or post wall of stomach


-shape:  smooth and round/oval


-penetration:  projects beyond the lumen


-mucosal folds


-ulcer collar


-Hampton’s line

Gastric Carcinoma


-third most common GI malignancy after colorectal and pancreatic cancer


-6th leading cause of cancer death

Small Bowel Follow-through


-patient drinks barium shake and several films performed at scheduled intervals


-allows for visualization of small bowel

Enterclysis


-infusion of contrast through a tube inserted through the nose or mouth into the distal duodenum or proximal jejunum


-stomach and pylorus are bypassed


-fluid overload makes demonstration of lesions easier


-better delineation of skip lesions since entire small bowel distended


-once tube is in place, exam only takes about 15-30 minutes

-Crohn’s disease
Barium Enema

-indications:  patient under 40, with abdominal signs not suggestive of polyps, colitis or bleeding



-pain only, or bloating only


-suspected diverticulitis


-bowel not prepared but limited exam requested to verify or exclude obstruction, volvulus, appendicitis, fistula, etc


-double contrast indications:  rectal bleeding, polyps, carcinoma, IBD, etc

Barium enema pathologies


Crohn’s


 
-inflammatory disease



-pt usually in 20’s or 30’s with abdominal pain, diarrhea, weight loss and occasionally fever


Ulcerative colitis


-chronic inflammatory disease



-pt present with bloody diarrhea, cramps, abdominal pain and tenesmus



-begins in rectum and extends proximally in continuous pattern


Diverticulosis



-mucosa & muscularis mucosae herniate through muscularis propria of colon wall & produce a saccular outpouching



-etiology:  low fiber diet



-70% occur in sigmoid colon, 25% in ascending colon


Sigmoid Volvulus


-coffee been sign – greatly distended, air-filled loop of sigmoid colon extending from the pelvis


Colonic Polyps



-ingrowths of the mucosa


Colorecetal carcinoma



-most common GIGU malignancy



-may arise from malignant transformation of a polyp



-rectosigmoid (50%) and ascending colon (25%) are most common sites
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Endoscopy of the GI tract

Definition/Equipment


-tube


-light conducting system (fiber optics)


-camera


-separate area from passage of instrumentation

Types of endoscopic exams


GI: esophagus, stomach, duodenum/ampulla, small/large bowel


Others:  lung, GU, joints, etc

Esophageal pathologies:
-web, tic (diverticulum), veins, yeast, Barrett, sq-papilloma, sq-carcinoma, adeno-carcinoma

Stomach pathologies:

-bezoar, gastritis, abscess, ulcer, polyposis, leiomyoma, adenocarcinoma, lymphoma
Duodenum/ampulla pathologies:


-diverticulosis, lymphangiectasis, ulcer, stone, paraganglioma, carcinoid, adenocarcinoma, ampulla carcinoma

Jejunum and Ileum pathologies:


-ulcers, strictures, mets

-jejunum has multiple smaller folds, and ileum has larger folds

Ileocecal valve and colon


-diverticulosis, tic polyp, hemorrhoids, Cytomegalovirus, Crohn’s, UC, villus-adenocarcinoma, polyposis, sp-carcinoma, adenocarcinoma
Diverticulitis = inflamed diverticulosis

When to refer for endoscopy

-hematemesis, hematochezia, melena, dysphagia, anemia, weight loss


-long-standing and/or unexplained changes in bowel habits


-sudden, severe abdominal pain with failure to pass stool


-history of polyposis or inflammatory bowel disease with sudden new GI complaint



-polyposis almost always turns into cancer


-to examine abnormalities seen on CT

Regular exams

-all locations of polyps in GI tract every 2 years from diagnosis of polyposis syndrome


-screening colonoscopy:



-average risk – every 10 years after 50



-moderate risk – every 10 years after 40



-high risk – every 3-5 years after 40

Review GIGU Imaging

IVP


Presentations/Indications



-blood in urine (orange or pink urine)



-frequent urination



-difficulty urinating and/or emptying bladder



-kidney/bladder pain



-colicky flank pain



-suspected perforation of ureter/bowel

Contraindications

-allergy to iodine/shellfish


-known renal dysfunction/failure 


-suspected pregnancy (relative)

Plain Film


Presentations/Indications



-suspected bony disease



-suspected bowel obstruction (incl. foreign object)



-suspected renal/gallbladder stones



-suspected large mass


Contraindications:  pregnancy

MRI

Presentations/Indications



-similar to CT



-to stage carcinoma


Contraindications



-claustrophobic patient



-patient cannot hold breath and/or remain still for long periods of time



-ferromagnetic metals in patient



-tattoos (often has ferromagnetic material, esp if get tattoo while in prison)



-allergy to gadolinium (contrast only)

Ultrasound


Presentations/Indications



-similar to CT, and MR, but can only ultrasound stuff lower down in the bowels


Contraindications:  open wounds at area of probe placement

Endoscopy


Presentations/Indications



-change in bowel habits



-blood



-frequent or difficulty defecating



-to examine a questionable or known finding on other imaging



-to stage carcinoma



-for surgical removal
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Dysphagia (difficulty swallowing)
Primary dysfunction ( neurologic injury


-lose voluntary control

Obstruction ( tumor (ie thyroid tumor, tracheal-based tumor), fibrous lesion

Odynophagia (painful swallow)

-chemical (drugs), infection

-reflux, or reversal of flow is possible in the hepatic liver system, esp if liver damage


-portal hypertension can affect esophagus (lead to varices), and hemorrhoidal veins

-alcoholic patient is most likely to demonstrate esophageal varices

-person with esophageal varices will also likely have hemorrhoids for the same reason (portal hypertension)

Progressive dysphagia (slow onset)
Total dysphagia – trouble passing both solids and fluids


-typical problem is neurologic (ie the stroke patient, CNS injury)

Fixed dysphagia


-difficulty swallowing large pieces of meat


-might be confused with slowly progressive


-tend to have more benign etiologies than progressive dysphagia

-pre-esophageal dysphagia ( cannot empty mouth into esophagus


-stroke patient:  don’t have ability to form bolus in their mouth


-Plummer-Vinson syndrome


-dysphagia secondary to profound iron-deficiency anemia



-glossitis



-spoon-nail (koilonychia)



-esophageal webs 

-esophageal dysphagia

-esophageal carcinoma
-congenital etiologies


-acquired:  GERD patients ( level of injury that required repair

-motor disorders



-scleroderma:  connective tissue deposits at myoneural junction creating interference in stimulation of muscle




-90% develop dysphagia at some point



-achalasia:  spasm of lower esophageal sphincter


-cardiogenic – chamber enlargement (outside-in compression)



-as heart undergoes aneurysmal change, it will push on outside of esophagus


-foreign body dysphagia


-kid that swallowed an object (like a marble, etc)


-Raynaud’s phenomena


-Crest syndrome (appears like scleroderma)
-hiatal hernia
Esophageal Webs and Rings


-mucosal web ( remnant from fetal GI tract

-“A” ring (muscular)

-“B” (Schatzki) ring (mucosal)


-squamo-columnar junction


-esophageal atresia typically presents with webs
Slides…

Vascular Obliteration and Fibrosis in Smooth Muscle (this is how scleroderma can produce dysphagia):


-weak LES

-poor esophageal contractility

-delayed gastric emptying (from fibrosis in wall of stomach)

Scleroderma

-manometer study ( tests pressure


-advancing peristaltic wave ( normal swallowing pattern


-it takes 2 ½ peristaltic waves, normally, to empty the esophagus


-scleroderma patients could have simultaneous (global) contractions (as opposed to an advancing wave)

 or they could have absent contractions
Diverticulum (of esophagus):


1)  Zenker’s Diverticulum (the only diverticulum with signs and symptoms)


-always in the upper 1/3 of esophagus, and always positioned posterior



-weakness in cricopharyngeus muscle



-check valve mechanism ( herniation of esophagus through surrounding musculature




-xray:  see collection of food (soft tissue density) typically in mid-cervical spine (C5/6)



-when they’re relaxed (at night), they could regurgitate mixed meals (think sequestered or obstructed GI tract)


-foreign body aspiration (food in the airway) is one of the most serious complications of Zenker’s




-aspiration pneumonitis, producing repeat episodes of pneumonia


2)  Traction Diverticulum


-middle portion of esophagus



-lymphadenopathy in hilar region provoking a fibrous event




-if lymph tissues unite with outer layer of esophagus (fibrotic repair), then leads to traction diverticulum





-fibrosis shrinks over time, which can lead to a defect in the outer muscular wall of the esophagus



-not a check valve mechanism


-because such a wide opening, nothing gets trapped



-always acquired


3)  Pulsion diverticulum


-either congenital or acquired



-formed by pressure from within a hollow organ, often causing herniation of the mucous membrane through the 
muscular layer.

Gastroesophageal Reflux Disease (GERD)

-reflux – dysfunction of anti-reflux mechanisms



-weak LES


-caustic material damaging the esophagus – acid, pepsin, bile, pancreatic enzymes



-typically, just acid and pepsin is involved



-if bile and pancreatic enzymes, then it is a 2-valve problem


-sufficient duration of contact – inadequate clearance mechanisms


( overwhelm mucosal resistance (this is when the patient starts complaining of a burning sensation)


-erythema, then erosion, then ulcer, then perforation
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-LES is the core of the GERD problem
Normal Resting Pressures


LES:  +25 mm Hg


Intra-thoracic (above diaphragm):  -5 mm Hg


Intra-abdominal (below diaphragm):  +5 mm Hg
-the hiatus is squeezed during inspiration and released during expiration

-esophagus can alter between acid and neutral pH, based on respiration

Presby-esophagus


-aging phenomena with unlinking between primary and secondary peristaltic waves (failed peristalsis)

Peptic esophagitis – s/s

-sour taste


-difficult or painful swallowing; choking


-chest pain (rule out cardiac)


-back pain


-heartburn


-epigastric pain or distress


-nausea & vomiting


-anemia (blood loss – particularly if erosion or ulcer)

Chalasia – relaxed sphincters (reflux through incompetent LES)

-metaplasia is one of the complications of GERD

-esophageal tissue that is continually splashed with stomach acid might eventually convert to gastric tissue


-this is called Barrett’s esophagus


-columnar epithelium (stomach cells) replaces squamous epithelium in the distal esophagus

-it is a useful conversion for 80% of the patients


-in 20% of people with metaplasia, the patient gets adenocarcinoma




-800 per 100,000 patients get adenocarcinoma (or 1 in 125)

Spoke-wheel appearance (on contrast study) – almost always associated with a benign ulcer

Heartburn in pregnancy


-Frequency:  30-50%


-Mechanisms:



Hormonal:  incr estrogen and progesterone ( LES dysfunction



Mechanical:  enlarging uterus ( incr intra-abdominal pressure


-Common Therapies



-antacids, sucralfate (not recommended), H2-blockers (not recommended)
Hiatal Hernia and reflux


-LES:  pressure often low


-Gastric pouch:  intra-thoracic reservoir


-Diaphragm:  no esophageal pinch
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Indications for Ambulatory esophageal pH monitoring

-patients with normal endoscopy and:



-typical GERD symptoms unresponsive to anti-reflux therapy



-atypical chest pain



-extra-esophageal disorders possibly related to GERD (asthma, chronic cough or hoarseness, post laryngitis, globus)


-patients with endoscopic esophagitis unresponsive to anti-reflux therapy


-patients considered for anti-reflux surgery

GERD Lifestyle Modifications


-elevate head of bed


-lose excess weight


-eliminate:
tobacco, alcohol, bedtime snacks, certain drugs, fatty foods, chocolate, peppermint, etc



-most components of tobacco smoke get mixed with saliva and therefore enter the GI tract



-smoking promotes pyloric incompetence (these people often have pancreatic enzymes in esophagus)



-if you can get below 10 cigarettes a day, then symptoms will likely improve, but recent studies show that



it is steady exposure (of cigarette smoke) that produces the main problems, and not necessarily dose-response


-peppermint, chocolate, & alcohol are secretagogues



-fatty foods & chocolate:  delay gastric emptying

GERD lifestyle modifications cont…


-take lumbar support belts off and loosen belts when they eat (also, avoid tight-fitting clothes)


-avoid the use of inversion tables after meals (rather use them before meals if you desire to use them)


-eat smaller meals more often
Candidiasis - Cobblestone appearance (on barium study)
Achalasia (“failure to relax” ( LES)


-degeneration of dorsal motor nucleus


-degeneration of vagal fibers


-loss of ganglion cells in wall of distal esophagus and LES



-esophagus relaxes or dilates easy, and the LES contracts


-aperistalsis (no advancing peristaltic wave)


-CCK Octapeptide test 



-normally CCK presence causes LES pressure to drop (reducing tone)



-if vagal nerve death, then CCK does not stimulate the nerve body to relax the LES, and instead it stimulates LES 

contraction


-hummingbird beak appearance


-fluid may make it through, but not solids


-vigorous achalasia


-dysphagia solids: ~ 90% of patients


-dysphagia liquids: ~ 85%


-difficulty belching: ~ 95%


-chest pain:  <50%


-nocturnal regurgitation:  <50% (some of these get aspiration pneumonitis)


-a GERD patient who gets achalasia may lose their heartburn

-a distended esophagus can hold 2-3 liters
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Treatments for Achalasia


-radial myotomy – cut the muscle in a radial pattern



-turns the patient into a GERD patient (they go from achalasia to chalasia)


-pneumatic dilation – with an attempt to tear it open (and get them to heal with the LES open)



-turns into GERD patient


-drugs:  nitrates, calcium channel blockers, botulinum toxin injection



-subject to dose-response relationship (must keep increasing dose to get the same effect)


-vagotomy was an old treatment not done anymore


-if disconnect the vagus nerve, then hasten the onset of achalasia

-bag of worms appearance ( esophageal varices (drinking alcoholics) ( from portal hypertension


-anything that increases pressure in the portal system can lead to esophageal varices


-symptoms:

-dysphagia (solids and thick fluids)



-bleeding episodes (ie from coughing)

Mallory-Weiss syndrome


-violent vomiting event can produce vertical tears in the esophagus and they bleed (ie  vomit up blood)


-staph food poisoning can cause violent retching (even after stomach is empty)
Curling Phenomena


-radiographic contrast study finding ( alternating bands of contrast / no contrast


-presby-esophagus is the strongest associate of curling phenomena



-unlinked primary and secondary peristaltic waves ( great difficulty clearing the esophagus



-they cough and choke a lot while eating



-they insist on having a full glass of water available while eating (to flush the esophagus)



-they should cut the food smaller, chew thoroughly, and swallow smaller bites



-trouble getting a coordinated swallow

Diabetic Neuropathy of the esophagus ( looks just like presby-esophagus

-tends to progress to total dysphagia
-almost always the juvenile presentation of type I diabetes (patient was a diabetic since they were a teenager)

Esophageal Atresia


-membrane completely covers the opening


-Vogt’s classification system:


-Type 1:  complete absence of esophagus (we will never see)



-Type 2:  connection missing by 1-2 cm (about 10% of atresia patients)




-after surgery, the kid may grow up with a hiatal hernia (and be a refluxer), but overall they will do well



-Type 3:  fistula ( tube running from esophagus to the trachea  (85-90% of all atresias)




-food gets pushed into lung tissue (aspiration pneumonitis)




-ie  a newborn who has recurrent pneumonia





-fistula formation is the most likely reason for an infant to have repeat episodes of pneumonia

Duplication of esophagus (aka duplex esophagus)

-usually there is a well-developed esophagus and an esophagus-like structure that runs parallel

Pyloric stenosis


-either born-with (congenital) or acquired
-supine contrast study is typically used


1 – born-with (infants)


-high neurologic stimulation of pyloric valve (intra-uterine)




-pyloric valve remains contracted while fetus is developing



-projectile vomiting (esophagus is the release point) of an infant



-dilation procedure to fix the problem (tear open the pyloric valve)

-higher grade obstruction (of pyloric stenosis) in neonate than in adult


2 – acquired (adults)    (pyloric stenosis)


-definitely will have these people in our practiced


-usually a complication of peptic-ulcer disease




-the ulcer tends to stimulate the pyloric valve to maintain its contraction



-the patient might go periods of ulceration, healing, ulceration, healing




-the healing is cheap fibrotic tissue that shrinks over time (which can narrow the pyloric valve opening)



-early filling of fullness is a common finding



-pyloric reflux (between meals) and uncontrolled gastric emptying (during and after the meal)
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Hiatal Hernia


-abdominal content that has passed back up through the esophageal hiatus


-“figure 8” xray sign (gas bubble above the diaphragm, and another gas bubble below diaphragm)


-burning pain is most frequent sign


-sliding hernia = axial hernia


-paraesophageal hernia = rolling hernia:  a portion of the stomach is next to the esophagus



-more likely to have dysphagia



-a lot more tissue above the hiatus (than the sliding hernia)



-mechanical events tend to produce more of the discomfort


-high pressure zone is below the diaphragm

-if ever gas collection overlying the heart (on xray), think hiatal hernia first


-if hear bowel sounds above the diaphragm, then likely hiatal hernia


-most serious complication of hiatal hernia:  volvulus (or twisting or folding of the stomach on itself)



-occurs because suspensory ligaments fail to hold stomach in place

-compromised blood supply (incr venous pressure = reduced blood flow)



-ischemic GI disease


Possible causes of hiatal hernia:



-some people are born with a relatively large hiatus




-any increase in intra-abdominal pressure will force GI material superior



-injury to the esophagus (short-esophagus syndrome)



-if part of esophagus was removed (ie due to cancer)



-patients (like fireman) who have inhaled super-heated gases




-after healing, then retraction of scar tissue



-kids (or failed suicide attempts) who swallowed lye-based products (ie Drano)



-some people are born without substantial portions of the dome of the diaphragm



-car accidents:  lap belt causes almost instantaneous rise in intra-abdominal pressure

Bochdalek hernia


-in the back (laying on top of the psoas and QL)

Morgagni hernia


-retrosternal

-aggressive medical management (of hiatal hernia) is surgical


-tighten up some of the muscle fibers associated with the hiatus

Home treatment (for both axial and rolling hernias):  heel drop (

-drink cold water

-ice the xiphoid area


-have patient stand up on toes and then drop to heels fast (like a drop table)

Alternative treatment:  manual reduction method (

-dig in and traction down (as patient exhales)

Intussusception


-telescoping or invagination


-often tumor-related

Gastric diverticulum – outpockets (incidental findings)


-could look like an ulcer, in early days (the ulcer hurts when pushed on, but diverticulum don’t)

-the stretched stomach can hold 13 liters

-overly dilated stomach is a cause of rupture

-as the stomach stretches, the muscle layer thins and therefore it no longer has potent contractions

Gastritis = inflammation of gastric mucosa


-secretagogues – food/drink that is a strong stimulus of the release of gastric juices


-NSAIDS

-chronic aspirin use

-can make even normal mucosal tissue bleed


-alcohol (if drink more than body can handle)



-even worse if combined with foods that delay gastric emptying


-cigarette smoking



-vasoactive components of tobacco ( vasoconstriction (of gastric mucosa)



-prevents functional defect of pyloric valve (causing pyloric reflux)


-food poisoning (toxins growing in food)

-chemotherapy


-patient with renal failure with azotemia


-cytomegalovirus

-helicobacter pylori
Signs and Symptoms of Gastritis


-true suppression of appetite (anorexia)



-inflammation/edema produces stretch, which stimulates satiety center in brain


-epigastric tenderness is typical


-nausea


-gnawing or burning ache/pain (indigestion) in upper abdomen
-endoscopy with biopsy is the diagnostic gold standard (but only 3-5% have this done)

-depth of penetration is the difference between gastritis and ulcer
-many of the causative factors leading to acute gastritis are in the category of “social choice” – they do have control 


-NSAIDS, alcohol, certain secretagogues

-in acute gastritis, also the stomach tends to empty itself quicker 

-the only endoscopic finding in acute gastritis will be an area of a little redness (erythema)


-the next change after erythema is erosion 

(defect in mucosal tissue that doesn’t extend all the way through mucosal layers – it is shallow damage)
Acute vs Chronic Gastritis ( histologic change is the difference

-chronic gastritis = histologic change (damage that has been repaired)

-acute gastritis patient does NOT have histologic change (that is good news)
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Chronic Gastritis


-alcoholics & certain drugs

-30% of idiopathic chronic gastritis


-core of injury in the stomach:  whenever the mucosal tissue is overwhelmed


-endoscopy with biopsy is what confirms chronic gastritis
-hypochlorhydria ( new zones of damage and scar tissue leads to NOT being able to meet the stomach needs


-can transition from hypochlorhydria to achlorhydria


-fibrosis stage ( leather-bottle stomach (as seen on contrast study)



-stomach is no longer functional in a mechanical way (not much movement occurs)



-increased incidence of adenocarcinoma (10% of chronic gastritis patients)


-GI is #2 cause of death in America


-patient needs to avoid Atkins Diet


-repeat episodes of backpain (viscerosomatic reflex)

Hypertrophic Gastritis aka Ménétrier's disease

-increase in rugae fold thickness (narrow valleys)


-hyposecretory (less enzymes available for food digestion)


-protein-losing enteropathy


-the hypertrophic change stiffens the wall (more difficult for muscular layer to do its job)



-stomach still moves, but it is sluggish


-manage them by giving them absorbable proteins, in amino acid form (protein powders/drinks)

Hypertrophic gastritis cont.


Signs and Symptoms:



-stomach pain

-large molecular weight proteins in stool



-hypoalbuminemia




-lose muscle mass (skeletal muscle is robbed of proteins)




-decreases blood-osmolality ( leads to dependent edema





-puffy weight-losers

Zollinger-Ellison (ZE) Syndrome


-looks the same as hypertrophic gastritis on contrast film


-rugae fold hypertrophy because of increase secretory capacity due to ectopic tumor that secretes gastrin



-overproducing HCl (and pepsin)


-gastrin stimulates chief and parietal cells


-gastrinoma = tumor of gastrin-secreting cells

Clinical triad:


-gastric acid hypersecretion



-severe peptic ulcer disease



-non-beta islet cell tumors of the pancreas


-the tumors produce gastrin ( gastrinomas


-tumors localized to head of pancreas, duodenal wall, regional lymph nodes, or Meckel’s diverticulum


-about ½ of gastrinomas are multiple and 2/3 malignant


-about ¼ have multiple endocrine neoplasia – tumors of parathyroid, pituitary, etc.
Clinical features that distinguish ZE from DU (duodenal ulcer)
	
Feature
	
Mechanism

	Diarrhea
	-incr gastric acid secretion

	Weight loss
	-decr duodenal/jejunal pH

-inactivation of lipase

-mucosal inflammation

	Large gastric folds
	-trophic effect of gastrin

	Large amounts of gastric secretions  
	-secretory effect of gastrin

	Family history of endocrine tumor
	-MEN I – parathyroid tumor/hyperplasia

	Intractable or post-surgical recurrences of ulcer disease
	-acid hypersecretion due to gastrin-secreting tumor


Treatment of ZE based upon clinical findings


-find the tumor and resect it (CT, angiography, or PET scan)

-redness is the lowest level of injury that can seen with endoscopy
-disease progression: redness, then erosion, then ulcer, then perforation

-spoke-wheel appearance – strongly associated with benign findings
-when cancer invades stomach wall, it obliterates the rugae folds (no spoke-wheel appearance)

Normal secretory, hyper, or hyposecretory
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Acid-Output Test
1) BAO = basal acid output (prestimulus test) ( pre-test value of pH in stomach
2) histamine challenge:  maximally stimulates gastrin production ( results in peak acid output

-gastrin-secreting cells have receptor sites for histamine

3) PAO = peak acid output (after 20 minutes or so)

-*normal patients have a BAO less than PAO 

Acid-Output test cont.

-if hypersecretory patient (ie ZE syndrome)


-BAO is high, and PAO is essentially normal


-BAO is about equal to PAO (when patients are at their worst)


-some duodenal ulcer patients can be hypersecretory

-Menetrier’s disease (early vs late)


Early



-BAO still might be in normal range



-PAO is low (but BAO is still less than PAO)




-some replacement of secretory capacity, but there is still some reserve capacity left




-at rest, they can still meet the needs of the stomach, but not during a full load


Late



-BAO is low at rest ( can’t even meet the needs of the stomach at rest



-PAO is very low



-BAO approximately equals PAO ( probably person has leather-bottle stomach




-link pernicious anemia and/or gastric atrophy with leather-bottle stomach

-most gastric ulcers or normo-secretory

Acid secretion

-decr with:  pernicious anemia, gastric atrophy, gastric ulcer, gastric cancer

-incr with:  Duodenal ulcer, gastrinoma

Peptic Ulcers


-cause is not rooted in hypersecretory status


-originally called “peptic” ulcer because it was originally thought that pepsin was the causative agent


-rather the cause is rooted in helicobacter pylori (aka campylobacter pylori) ( it is an infection

-H. pylori is able to survive in stomach acid because it secretes enzymes that neutralize the acid.


-zantac (H2 blockers) decrease irritating acid secretion, but patient may actually end with more and larger ulcers

-there is a small group of patients who are hypersecretive (but this could be linked to T/S dysfunction)

-by age 60 more than half the population harbors H. pylori, but far from half have an ulcer


-don’t underestimate the ability of NSAIDS to damage the gastric mucosal tissue



-this is why many NSAIDS are coated, today
Peptic ulcer disease – most prevalent and costly GI disease (in 1985)


-ulcer patients seen by physician:  3-4 million/year


-total visits to physician:  12-14 million


-deaths:  ~9,000/year


-total cost:  ~$7 billion/year
-peptic ulcer is a common disease

-Hospitalizations for bleeding upper GI lesions are increasing along with increased NSAID use


-scrips for NSAIDS tripled from 1975 to 1985

-Peptic ulcers caused by incr aggressive factors or decreased defensive factors ( end with mucosal damage

-Protective factors

-bicarb, mucus, blood flow, growth factors, cell renewal, PGs

-Damaging factors

-h. pylori, NSAIDS, ischemia, hypoxia, smoking, bile acids, pepsins, hydrogen ions (acids), ethanol

-ethanol is an irritator and potentiator, but not necessarily a cause of ulcers (some controversy)

The ingestion of NSAIDS daily is a major factor in ulcer pathogenesis, complications and death (1985)


-3 million people in US take NSAIDS daily


-1 in 10 patients taking NSAIDS daily have an acute ulcer


-2-4% of NSAID users have GI complications each year


-NSAID death alone:  125,000 per year (study done by AMA within last 3 years)

-increase risk ratio of bleeding gastric ulcer, with NSAID consumption:  10-20x

-increased risk is proportional to daily NSAID dose

-*all NSAIDS produce mucosal damage


-ulcer risk is dose-related


-acute mucosal response does not predict subsequent ulcer risk
-azotemia destabilizes all membranes (including mucosal membranes) making the tissue more vulnerable to ulceration

-blood type O has a 30-40% higher risk of developing ulcers than the other blood types

-increases in chief and parietal cells occur in a significant number of duodenal ulcer patients


-that is why some duodenal ulcer patients could be hypersecretory (but not in the case of gastric ulcers)

Duodenal ulcer is a disease of multiple etiologies


-gastric acid and pepsin secretion are required


-antral gastritis is present and almost universally assoc with h. pylori


-proximal duodenal mucosal bicarb secretion is frequently (~70%) impaired

-nocturnal acid secretion and duodenal acid load are frequently increased

-Tylenol does not have the same effects on gastric mucosa that other NSAIDS have, but can still harm kidney & liver

-*management of Peptic ulcers should be accomplished with antibiotic therapy
NEOPLASM
-know differences of tissue types in these cancers:

Mets, benign primaries, and malignant primaries

Mets

-anywhere blood goes primary tumors can go, but they do tend to have preferred primary sites


-melanoma



-most common metastatic system to GU and the GI system

Benign neoplasms


-2 entities:  adenoma and leiomyoma (they’re about equally distributed ( 40% each)


1) Adenoma


-polyps project into the lumen and are either pedunculated or sessile (broad-based lesions)



-40% malignant degeneration rate



-intraluminal (projects into the opening)



-most clinically significant because of its high rate of malignant degeneration 

-watchful waiting = periodic evaluation (we can perform heme-occult blood test)


2) Leiomyoma


-intramural (within the wall)

Malignant Neoplasms

1) adenocarcinoma


- 90-95% of primary malignancies to the stomach


2) lymphoma
3) leiomyosarcoma
-GI cancers account for 2nd leading cause of cancer death
Top 3 countries with gastric cancers:
Chile, Japan, and Iceland ( all heavily dependent on the fishing industry


-as the costal fishing waters are polluted, the incidence of adenocarcinoma increases
Increasing the Incidence of gastric cancer

-diet


-living in the city produces a higher incidence of gastric cancers



-airborne pollutants, more processed foods


-achlorhydria


-nitrites


-if blood type A ( add them to watchful waiting list


-coal-fired power plants, coal-mining, and coal as it relates to steel production


-smoke (smokers, fireman, or smoked food)

-the single most important s/s of gastric cancer is:  weight loss
-second most common sign/symptom is:  dysphagia (90%)
-third:  chest pain or ulcer pain (50-70% of gastric cancer patients)
-fourth:  anemia (from occult bleeding, 60-65%)
-hypochlorhydria and vomiting are also

-----------------
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Duodenal Ulcer is a disease of multiple etiologies

-gastric acid and pepsin secretion are required

-antral (pre-pyloric) gastritis is present and almost universally assoc with h. pylori
-proximal duodenal mucosal bicarb secretion is frequently (~70%) impaired

-nocturnal acid secretion and duodenal acid load are frequently increased

H. Pylori has High Urease Activity


-high molecular weight


-20x more activity that proteus vulgaris


-high affinity for urea


-*Carbon-14/Carbon-13 breath test:  basis for diagnosis of H. pylori



-the higher the test results, the more likely an ulcer as a product of h. pylori


-presence of ammonia raises local pH

Tests for H. pylori


-endoscopic biopsy tests



-culture (100% specificity, sensitivity is low)



-histologic exam (95% sensitivity, 98% specificity)



-rapid urease test


-non-invasive tests



-serologic (IgG antibodies to H. pylori)



-urea breath test (C14/C13) (95% specificity and sensitivity)

Genetic Factors


-identical twins:  5x risk ratio


-first-degree relatives:  3x risk ratio

Primary Disease of other systems assoc with increased prevalence of ulcer

-chronic pulmonary disease (3-5x risk ratio)



-hypoxic tissue can’t repair as well


-hepatic cirrhosis (5-8x)


-chronic renal failure (1.3-3x)

Smokers have:


-higher incidence of ulcers


-more ulcer recurrences


-more frequent complications


-greater ulcer-related mortality

-a portion of this can be attributed to smoking-induced pulmonary disease

-cigarettes also decrease pancreatic bicarb production

Ulcer Myths:


-spicy foods, alcohol, and/or psychological stress cause ulcers



(spicy foods are NOT ulcer generators, but they are ulcer irritators, esp if eaten with high fat/protein foods)


-a bland diet heals ulcers (milk is actually an irritator because of the high fat/protein ( delays gastric emptying)


-ulcer is an executive’s disease

-ulcers are holes in mucosal layer (outpockets)
-diverticulum are similar, only the holes extend through/into the muscular tissue

--- Official end of test 3 material ---

CT


Presentations/Indications


	-sudden or long-term insidious change in 


bowel/bladder habits


	-excessive/painful minimal or non-existent menses


-palpable prostate/ovarian/uterine/cervical mass


-blood in urine/stool


-frequent urination/defecation


-difficulty urinating/defecating


-kidney/bladder/bowel/GB/liver pain


-colicky flank/abdomen pain


-suspected perforation of bowel


-paraxyphoid pain that “shoots through” to the spine


-pain 30 min to 4 hours after meals


-to examine a questionable finding on other


imaging


-to localize a mass for surgical removal


Contraindications


	-pregnancy


	-allergy to iodine


	-known renal dysfunction (IV contrast)


	-known GI obstruction/perforation 


(oral/rectal contrast only)








Contraindications


	-known allergy to anesthesia


	-elderly (relative ( 80yo or older sometimes 


 	don’t wake up after anesthesia)











the guy with the bow tie

