Cardiac Pathology

Overview of Cardiac Pathology
The most common disease of the heart is CAD.  13.7 million Americans suffer from it.

CAD is basically the narrowing of a coronary vessel.

Coronary arteries:

Left coronary artery branches into the left anterior descending and the left circumflex, which together supply about 70% of the left ventricular blood supply in addition to much of the septum.

The right coronary artery supplies about 100% of the right ventricle and the remaining 30% of the left ventricle, including the posterior papillary muscle (90% of the time).

Narrowing decreases the flow of oxygen and nutrients, resulting in ischemia.  Angina and infarction are the end result of this process.

· If narrowing occurs over a long period of time, the heart can adjust by compensatory enlargement of the vessel being occluded, and by the development of collaterals.

· If narrowing occurs quickly, you will likely get infarction.

CABG procedures use saphenous vein or internal mammary arteries, and they run from the aorta to the desired site (distal to the blockage) restoring flow to ischemic or potentially ischemic muscle.

Valves:

The most common valvular problem is thickening and calcification resulting in stenosis.

Disease may be congenital or acquired.

· Calcific aortic stenosis – most common in the elderly, HTN, smoking, and males

· Mitral stenosis results mostly from rheumatic fever.

Regurgitation is another significant problem, and it results from many processes.

Endocarditis is another process which affects the valves.

Arrhythmias result from disturbance of electrical conductance.  There are numerous types, but there’s not much to see on pathology.

Myocardial diseases are various

· Cardiomyopathies

· Myocarditis

· Ischemic injury

Cardiomyopathy:  there are four types (dilated, hypertrophic, restrictive, ARVD), and many are familial.

· Can be inherited or acquired

· Dilated is most common

· Hypertrophic cardiomyopathy is very commonly genetic ( MYOCYTE DISARRAY

· Restrictive is quite rare, and is most often secondary to other processes (e.g. amyloidosis).

Myocarditis:  subtle myocarditis is often worse than fulminant.

· Viral

· Parasitic

· Idiopathic

Results in decreased contractility and lower ejection fraction.  It may progress to dilated cardiomyopathy.

Infarction/Ischemic damage:  usually secondary to CAD, but may result from anemia and hypotension.

Heart transplants:  50% 10 year survival, and most failures are due to acute rejection or transplant vasculopathy.  The most striking complication of heart transplants is transplant vasculopathy, which is a process of medial smooth muscle hyperplasia, leading to occlusion of the arteries.

Valve Pathology
There are four groups of valve disease, but we’re only talking about 3:  Stenotic, regurgitant, endocarditis, and “miscellaneous.”

Stenosis

· Results from fibrosis and calcification of a valve.

· The most common valve to be stenotic is the aortic, followed by the mitral valve.

· Stenosis results in a pressure gradient across the valve.

· Normal aortic valve = 3-4 cm2; critical stenosis = .75; symptoms earlier

· Normal mitral valve = 4-6 cm2; critical stenosis = .75; symptoms seen at 2cm2
1 to 2 percent of people have a bicuspid aortic valve:  these people have a higher risk of developing stenosis.  They also require valve replacement at an earlier age (50-60) compared to those valves replaced for simple senile aortic stenosis.

Most mitral valve stenosis is secondary to chronic rheumatic heart disease.

The most common cause of right sided stenosis, that is, stenosis of the pulmonic and tricuspid valves, is carcinoid disease.  This disease is where crazy vasoactive substances are produced by carcinoid tumors of the GI tract.  They hit the right heart hard, but then are inactivated in the lungs, so you don’t see any disease in the left heart.

The histology is nodular calcification and thickening of normally thin valves.

Regurgitation
· When a valve is incompetent and allows backflow of blood, you get regurgitation.

· Regurgitation can be a disease affecting the valve itself or secondary to a problem with the valve root.

Aortic regurgitation due to valve disease

· Bacterial endocarditis – holes in the valve leaflets, leaflet rupture, or vegetation blocking closure of the valve.

· Chronic rheumatic heart disease

· Lupus

· Congenital bicuspid valves (sometimes they don’t close right as they get stenotic)

Aortic regurgitation secondary to root dilatation

· Syphilis

· Ankylosing spondylitis

· Old age

· Marfan disease

The most common cause of mitral regurgitation is mitral valve prolapse.  Prolapse is the extension of the leaflets above the annulus during systole.  Other causes are papillary/chordae rupture from MI or endocarditis, rheumatic disease, and endocarditis of the mitral valve.

Pathologic changes associated with prolapse include thinning and stretching of the chordae tendineae secondary to a disjunction of the annulus fibrosus, and a thickening and redundancy of the leaflets.  However, the valves typically remain soft without commissural fusion.

Rheumatic disease can cause thickened and shortened chordae, preventing the valve from fully closing.

MIs can cause mitral regurge in two ways.  First, the papillary muscle could rupture, causing crazy amounts of regurgitation and CHF.  Second, the muscle could be stunned and prevent the valve from moving properly.

A calcified root annulus can also cause regurgitation.

Endocarditis:  may be infectious or noninfectious

· Marantic (noninfectious) – caused by a hypercoagulable state in which small thrombotic plaques develop on the heart valves.

· Lupus patients ( Libman Sacks endocarditis

· These patients are at risk for secondary bacterial endocarditis due to colonization of the thrombotic masses.

· Infectious – most common in IVDU’s, elderly, and patients with prostheses.

· Staph. Aureus is the most common and most dangerous, followed by Streptococci and other coagulase negative staphylococci.

· Also, HACEK organisms cause endocariditis (particularly in kids)

Artificial valves and Surgical palliation
· Mechanical valves – long lived, but require persistent anticoagulation.

· Starr-Edwards (ball/cage)

· Bjork-Shiley – had a mechanical defect

· St. Jude – used today, pretty good, made of carbon alloy; lasts about 30 years.

· Bioprosthetic valves – shorter lived (calcification, tearing) but require no anticoagulation.

· Balloon valvuloplastic – for stenotic valves, embolization is a major complication but is uncommon.

· Valve ring annuloplasty – for regurgitant valves, infection is a major risk.

Cardiomyopathy

Myocarditis.  Leukocytic infiltration of heart muscle associated with myocyte necrosis, typically excluding reaction to myocardial infarction.  The type of inflammation can give you a clue to the diagnosis.

· Clinical features

· Acute presentation of HF, arrhythmia, and death (contra the cardiomyopathies which tend to be subacute.)

· Elevated ESR

· Leukocytosis

· Impaired LV function with decreased EF

· Pathology

· Pale, flabby hearts

· Leukocytic infiltrate with necrosis of myocytes

· Infiltrate may be patchy

· Edema

· Major causes

· Idiopathic

· Viral

· Bacterial

· Fungal

· Parasitic

· Drugs

· Rheumatic fever

Infectious myocarditis:  In the USA, the most common cause is viral—Coxsackie B19; in South America, the trypanosoma cruzi parasite is the most common cause.

· Chagas’ disease

· Occurs almost exclusively in S. America

· This disease is caused by T. cruzi, which is transmitted by the rediwud bug

· 18 million people are infected, and 3 million have Chagas’ disease.

· Coxsackievirus

· This is a pico.rna.virus (small RNA virus)

· Transmitted fecal oral or respiratory route

· Patients present with upper respiratory tract infection or viral gastroenteritis, but then 7 to 14 days later, they develop a myocarditis.  It’s a bimodal type of illness, suggesting immune mediation.

· Indeed, the virus is undetectable at the time of the myocarditis.

· Histology:  lymphocytic infiltrate with myocyte necrosis.

· Pathogenesis:  this myocarditis is possibly due to molecular mimicry on the viruses part. Another possibility is that the virus actually infects the heart muscle, exposing hidden/cryptic epitopes.

· Treatment

· Immune suppresstion

· NO antivirals, since the virus is gone by then.

· Bacteria – one can get a severe endocarditis that extends into the myocardium.

· Histology:  PMNs and bacteria will be present.

· Treatment involves antibiotics and possible surgery.

· Rheumatic fever

· This is a bacterially induced disease.  It appears 1 to 5 weeks post pharyngeal infection.

· Group A strep have been shown to share a common epitope with cardiac myosin.

· Rheumatic fever is a multisystem disease

· Histology

· Pancarditis, fishmouth mitral valve (chronically)

· Aschoff bodies – perivascular round to oval foci of fibrinoid necrosis.

· Anitschkow cells

· Treatment involves early antibiotics.  If you give a person antibiotics and treat their pharyngeal infection, the person does not get RHD.

· Fungal myocarditis is really only seen in the immune suppressed

· Typical culprits: aspergillus, Cryptococcus, candida

· You don’t see any white blood cells, because the person is typically compromised.

Hypersensitivity/drug induced myocarditis:  many drugs can cause myocarditis—watch out!

· Eosinophils are the hallmark on biopsy

· Cocaine is really bad for the heart; problems are possibly due to blockage of NE reuptake, leading to microspasms and infarcts.

· Sudden death

· Myocarditis

· Contraction band necroses – reperfusion injury

Giant cell myocarditis

· Areas of myocyte necrosis with giant cells at the edges, engulfing the dying cells

· No granulomatous inflammation is observed in the other organs.

· This disease is very deadly, but the etiology is unclear.

Cardiomyopathy.  Heart muscle diseases NOT associated with inflammation.  In general, you cannot distinguish the causes of the different cardiomyopathies because there aren’t any real distinguishing features.

Dilated cardiomyopathy is the most common form of cardiomyopathy.

· Subacute presentation

· Clinical features

· Chronic, progressive heart failure with decreased LVEF

· Arrhythmia, embolic episodes, mitral and tricuspid regurgitation (valve rings dilate with the heart)

· Chest roentgenogram shows cardiac enlargement and pulmonary vascular congesion.

· Pathology:  you really can’t tell the cause of the cardiomyopathies.

· Biventricular hypertrophy (heavy, big heart)

· Mural thrombi

· Myocyte hypertrophy – big nuclei, box car nuclei

· Fibrosis of the interstitium

· Causes

· Alcoholic – alcohol and acetaldehyde interfere with heart muscle cells.  Abstinence from alcohol can reverse the cardiomyopathy to a degree.

· Beer drinker’s cardiomyopathy – due to excessive cobalt added to beers (historical); cobalt is apparently cardiotoxic.

· Peripartum – onset around or after birth in the mother, only 50% of patients return to normal.

· Multiparity, eclampsia, twins, age older than 30, nutritional status are all risk factors, but the etiology is still not understood.

· Adriamycin cardiomyopathy – this drug has a dose related response, but the sensitivity is idiosyncratic.  This is one form of CM where you can tell the cause, because it’s got a distinctive appearance.

· Need to do a biopsy after a dose of adriamycin, as the changes are visible early and before irreversible damage is done.

· On EM:  lots of smooth ER, loss of mitochondria

· Inherited cardiomyopathies – there are many, so you must take a good look at family histories.

Hypertrophic cardiomyopathy – heavy, hypercontracting hearts.

· Clinical features

· Exertional angina

· Dyspnea, fatigue, syncope

· Sudden death

· Pathology

· Asymmetric septal hypertrophy

· Myocyte disarray, myofibril disarray

· Endomyocardial plaque formation on the outflow tract is also common.

· Etiology

· Typically inherited (beta myosin HC is most common)

Restrictive cariomyopathy – contractile function is normal, but the ventricle is stiff, preventing proper filling.

· Clinical features

· Diastolic heart failure

· Causes

· Endomyocardial fibrosis:  common in Africa, represents fibrosis of the ventricular endocardium.

· Loeffler’s syndrome:  myocyte necrosis and eosinophilic infiltrate

Infiltrative processes involving the heart. 

· Amyloid – enlarged, firm hearts; represents many diseases

· Heart is enlarged and hard

· See amyloid deposits in the interstitium and in vessels

· Often, the material is congo red positive

· Can be immunocyte derived, or “senile cardiac amyloid” which is derived from transthyretin.

· Hemochromatosis – iron deposition in myocytes

· Storage diseases

· Pompe’s disease – deficiency in lysosomal glucosidase

· Gaucher’s disease – deficiency in glucocerebrosidase

Heart transplants.
· Most commonly performed for cardiomyopathy.

· Recipient and donor are ABO blood type matched:  this is important.  They are matched because this is an endothelial lined organ.

· Survival at five years is >60%

· Surgery requires only 3 anastamoses.  However, this procedure requires lots of immunosuppression.

· Acute rejection looks like a viral myocarditis.

· Chronic problems post transplant

· Accelerated graft arteriosclerosis/ transplant vasculopathy

· Recently associated with immune injury and CMV

Gastrointestinal Pathology

Esophageal Pathology
Gross.  There are two sites of higher muscular pressure

1. UES, at the level of the cricoid

2. LES, at the level of the diaphragmatic hiatus

There are also some points where the esophagus squishes, like at the arch of the aorta.

Layers.  The layers are similar to those of the rest of the GI tract.

· Mucosa – nonkeratinized squamous epithelium

· Lamina propria has small vessels, loose connective tissue, and many lymphatics.

· Muscularis propria is thicker than the other parts of the GI tract.

· Submucosa – loose connective tissue with abundant lymphatics, inflammatory cells, and neurons of meiisner’s plexus.  Also, there are glands, which are modified salivary glands.

· The submucosa is a source of tensile strength for the esophagus.

· The abundant lymphatics are relevant to neoplasia.

· Muscularis propria – thick muscle plus Auerbach’s plexus

· Proximal 6-8 cm are striated muscle, which is under voluntary control for swallowing.

· Adventitia (NOTE:  NO SEROSA) – this is basically just a loose connective tissue layer.  It is important because tumors can spread easier through this layer than they could if it were a serosa.

Biopsy.  Typically, you don’t get to see all the layers.  Biopsies usually go up to the submucosa.

Neuromuscular and anatomic diseases of the esophagus.
· Agenesis – rare, absence of the esophagus.

· Atresia – part of the esophagus is a thin cord with no lumen.

· Fistula – commonly occurs along with atresia, where either the proximal/distal pouches connect to the trachea.

· Webs, rings – ledges of mucosa that protrude into the lumen, causing partial obstruction of the esophagus

· Proximally, webs

· Associated with Plummer Vinson syndrome:  glossitis, cheilosis, iron deficiency anemia, and increased risk of squamous cell carcinoma.

· Distally, Schatzki’s rings

· Achalasia – degenerative disorder of the intra or extraesophageal nerves

· You see dilation of proximal esophagus and commonly bacterial or candidal superinfection with occasional ulceration.

· Causes

· Idiopathic is most common

· Chagas’ disease, polio, diabetes, amyloidosis.

· Mechanism:  lack of esophageal peristalsis, increased LES tone, and decreased relaxation of the LES upon swallow.  This is almost like congenital megacolon in your throat.

Esophagitis.  Not all forms of esophagitis show prominent mucosal inflammation.

· Medication related – more common in old patiens on several drugs.

· Many patients have prior stricture, which impairs motility

· One mechanism of medication related esophagitis is mechanical damage, and pretty much any pill can do it.

· Mucosal irritation is another mechanism by which medications can damage the esophagus.

· Iron pills – can see these directly on biopsy.

· Fosamax

· KCl

· NSAIDs

· Ischemic injury is yet another mechanism.

· Kayexalate – contains sorbitol which causes osmotic damage to the mucosa.

· Cytotoxic injury…

· Chemotherapy drugs – inhibition of basal zone proliferation and promotion of cellular death.

· Poison (particularly lye) – severe liquefactive necrosis with subsequent stricture and lifelong risk of squamous cell carcinoma.

· Trauma

· NG tubes are a common cause in the hospital.  If left for too long, they can cause significant mucosal damage.

· Other causes

· Burns – coagulative necrosis

· Swallowed objects

· Mallory-Weiss tears – longitudinal lacerations near the GE junction which are the result of severe vomiting, often in alcoholics.

· Allergic esophagitis (rare)

· Presents with dysphagia, often in children with milk allergy.  It can also present as part of a generalize eosinophilic gastroenteritis.

· May have strictures and dysmotility from prolonged esophageal inury.

· Biopsy shows TONS of eosinophils throughout the mucosa and the deeper layers.

· Infections:  this is an important cause of esophagitis in immune compromised and debilitated/hospitalized patients.

· Candida – can be a primary infection (if immune compromised) or a secondary infection of an ulcer.  

· Endoscopy reveals white plaques

· Hyphae, pseudohyphae, and budding yeast visible on biopsy.

· Other common fungi:  Histoplasma, Aspergillus

· Herpes – most commonly immunocompromised patients.

· HSV1 is most common

· Neonates can have HSV2 intrapartum

· Presents as an ulcer, typically multiple punched out ulcers.

· Evidence of virus is at the edge of the ulcer – cowdry inclusions.

· CMV – immune compromised and superinfection of an ulcer

· Presents with an ulcer

· Affects endothelial cells and fibroblasts at the BASE of the ulcer, so you want to look deeper than you would for an HSV infection.

· Bacteria – superinfection is far more common, as are mixed infections.

· TB

· Syphilis

· Actinomyces

· REFLUX:  the most common cause of esophagitis is reflux esophagitis.

· Most common in adult white men

· Reflux of acid, pepsin, and bile are what cause the problems.

· Risk factors, obesity makes all of them worse:

· Decreased LES tone:  alcohol, medications, hypothyroidism, pregnancy, scleroderma.

· Interference with LES:  NG tubes, hernia

· Decreased clearance of refluxed material

· Delayed gastric emptying (often due to diabetes)

· Pathology – not much inflammation; the severity of the histological findings does NOT correlate with symptoms.

· Epithelial injury – erosions, balloon cells, vascular lakes.

· Mild inflammation – eosinophils, lymphocytes, PMNs (only if severe)

· Regenerative changes

· Basal zone widening

· Papillae enlarge

· Increased number of papillae

· Complications of GERD

· Ulcer

· Bleeding

· Stricture

· Barrett’s esophagus (10% of all GERD patients)

· Cancer (usually from Barrett’s)

Barrett’s esophagus.  Defined as columnar metaplasia of esophageal mucosa.  It is associated with chronic severe reflux in most cases.

Can be either cardiac type, oxyntic type, or distinctive type.  The distinctive type is a columnar mucosa with goblet cells that are normally in the colon.

Short segment <3cm

Long segment >3cm, more likely to progress to cancer

· Metaplasia/dysplasia/carcinoma sequence:

· Barrett’s metaplasia ( Low grade dysplasia ( high grade dysplasia ( Adenocarcinoma

· The distinction between metaplasia and dysplasia can only be made histologically (not on endoscopy)

· Patients with high grade dysplasia typically are candidates for prophylactic esophagectomy.

Neoplasms of the esophagus.
Adenocarcinoma:  more than 50% of the esophageal cancers in the USA.

· Risk factors:  Barrett’s, male gender, white race, middle age, rich people, smoking, alcohol.

· The most common location for an adenocarcinoma is the distal esophagus (that’s where Barrett’s is).

· The treatment for adenocarcinoma of the esophagus is chemo, radiation, and esophagectomy.

Squamous cell carcinoma

· Most patiens are males in middle age; affects blacks more than whites.

· The incidence of SCC is decreasing in the USA, but it is more common elsewhere.

· Risk factors:  alcohol, tobacco, achalasia, nitrosamines/nitrites, lye strictures.

· Most common location for a squamous cell carcinoma is the middle esophagus (important because it spreads to important structures)

· Features

· Typically well differentiated

· Prominent keratinization

· Dysplasia is found at the edges

· Staging is important.

· Treatment:  radiotherapy, chemotherapy, usually just palliative

· Average 5 year survival is only 10%!

· For tumors diagnosed at T1 stage – survival is 80%!

Stomach Pathology
Acute hemorrhagic and erosive gastritis. (Gastropathy)  “Classic college student gastritis”

· AHG is initiated by several insults ( note that H. pylori is not on this list.

· Ischemia (hypoperfusion in shock states)

· Chemical damage:  aspirin, NSAID, bile, ETOH
· Severe vomiting
· Pathology:  multiple punctate hermorrhages grossly, with edema, erosion, and hemorrhage in subepithelium.  NO acute inflammation present.

· Pathogenesis

· Damage to surface mucosa ( breakdown of the acid barrier ( entry of acid/bile into the subepithelium ( damage to the underlying capillaries ( edema, hemorrhage, inflammation, and H+ secreation is enhanced.

· For NSAIDs, the initiating event is blockage of COX, which results in decreased prostaglandins and subsequent reduction of the mucosal acid barrier along with decreased perfusion of the mucosa.

Ulcers.
· Etiology:  basically, they’re the things that cause AHG plus some others.

· Chronic NSAID/ASA use

· H. pylori

· Acid hypersecretion

· Duodenal reflux of bile and pancreatic enzymes

· Ulcers with H. pylori

· Metaplastic epithelium is more vulnerable to stomach conditions

· Most common sites of ucler are the proximal antrum and the lesser curvature.

· There is usually only one ulcer

· Patients are normally normo or hypochlorhydric

· MUST RULE OUT GASTRIC CANCER

· NSAID associated ulcers

· NSAIDs cause ulceration in more than just the stomach

· Grossly, you can see single or multiple ulcers in mostly the distal antrum

· Microscopically, you see a chemical gastritis without H. pylori

· Complications of ulcers

· Bleeding due to vessel rupture

· Perforation

· Penetration, or extension into an adjacent organ

· Stricture

Chemical gastritis.
· Pathogenesis

· Chronic NSAID use

· Bile reflux (usually due to GI surgery)

· Alcohol, irritants, and gastric hypersecretion.

· Pathology

· Gross:  antrum changes more than body.  Erythema, thickening, polyps.

· Microscopic:  Inflammation is not prominent.  There is increased smooth muscle in the lamina propria, and just signs of repeated injury and repair.

· Foveolar hyperplasia – corkscrews.

H. pylori gastritis.
· H. pylori is a small curved gram negative rod.  It colonizes many people.

· Gross features are not consistant:  erythema, thickened rugae

· Histology:  can see the organism overlying and within the gastric mucus and foveolar epithelium.  There is also an INTENSE lymphoplasmacytic chronic type inflammation with overlying acute inflammation.  This is concentrated in the upper mucosa.

· MALT is almost always present.

· H. pylori likes to hit the antrum, and it takes out the G cells.

· Clinically, most patients with H. pylori are asymptomatic, but there are many eventualities

· Acute gastritis

· Gastric, duodenal ulcers

· EMAG, cancer

· MALToma (low grade B cell lymphoma)

· EMAG

· There are many risk factors:  H. pylori is only one of them.

· Diet:  excessive salt, nitrites, smoked foods, poor green veggies.

· Smoking

· The antrum is what’s most affected in EMAG.  Chronic inflammation is often marked.

· The body may be mildly affected.

· No pernicious anemia

· Achlorhydria is rare, you can see hypochlorhydria.

· Gastrin levels are low to normal.

· Ulcers and cancer are associated with EMAG.

Autoimmune gastritis.
· Pathogenesis:  Predisposition(autoantibodies to parietal cells ( immune damage ( loss of parietal cells ( metaplasia ( loss of intrinsic factor, HCL

· The loss of IF leads to B12 deficiency and pernicious anemia

· The loss of HCL leads to a reactive G cell hyperplasia, leading to increased gastrin secretion, which can lead to ECL cell hyperplasia and the development of carcinoid tumors.

· Pathology:  Metaplasia and atrophy in the body, but not in the antrum

· Major clinical occurrences

· Achlorhydria

· Hypergastrinemia

· B12 malabsorption

· Gastric ulcer

· Unclear cancer risk

Gastric cancer.
· Epidemiology

· More common in non white males with low SES.

· Certain countries have very high rates of gastric cancer.

· Risk factors are mostly the same for MAG.  H. pylori plays a role in the intestinal type but it also interacts strongly with diet.

· Most gastric cancers occur in the antral region and are adenocarcinomas

· Diffuse type

· Poorly differentiated, diffusely infiltrating, aggressive, poor prognosis.

· H. pylori is NOT a major factor

· Intestinal type (2/3 of all gastric cancers)

· Well differentiated

· Grows as a polypoid intraluminal mass

· 98% are associated with H. pylori

· Intestinal type cancers have been decreasing in incidence.

“Gastritis”

· Acute

· Acute hemorrhagic/erosive

· Acute infectious – viral, bacterial (HP)

· Chronic

· Chemical

· H. pylori

· Autoimmune

Inflammatory and Non-Neoplastic Disorders of the Colorectum

Important points to remember:  First, histology of the normal colon varies by site.  For example, paneth cells are abnormal in the left colon, but may be seen in the right colon.  Second, endoscopy preparations can cause artifacts that merely resemble disease (enema effects), and it is important to be able to recognize these as benign.  Finally, in some diseases, acute and chronic inflammation can be present together, and when they are, you call it “active chronic inflammatory disease.”

Acute inflammation.  Neutrophils are the key to diagnosis, and diagnosis is easy because neutrophils are not normally found in the colonic mucosa.  The following are signs of an acute or active inflammation.

· Cryptitis – neutrophils in the epithelium

· Crypt abscess – neutrophils in the lumen of a crypt

· Erosions

· Ulcers

· Acute fibroinflammatory exudates, which may progress to pseudomembranes.

So, if you see any of these changes, you can be fairly certain that there’s some kind of acute or active process occurring.

Acute inflammation is commonly accompanied by reactive or reparative features, such as mucin loss by goblet cells, nucleoli, distorted cell shapes, nuclear enlargement, and mitoses.

Chronic inflammation.  Occurs when there is ongoing damage to the mucosa, and it accompanies an increase in chronic inflammatory cells in the mucosa.  The following are features of a chronic inflammatory process.

· Crypt distortion – loss of parallelism, forking

· Crypt loss, crypt atrophy – loss of crypts, or shortfall of crypts

· Basal plasmacytosis – crypts lifted of the muscularis mucosa by proliferated plasma cells

· Metaplasia – pyloric metaplasia, paneth cell metaplasia

For example, acute colitis NEVER has crypt distortion or basal plasmacytosis, contrary to chronic IBD.

Active (acute) colitis.  Also known as “acute self limited colitis.”

· Acute inflammation

· Histologic changes are NOT usually specific for any one disease.  There are a few exceptions:

· Salmonella – mucosal ulceration over hyperplastic Peyer’s patches.

· CMV – viral inclusions and patchy ischemic change.

· Possible causes

· Acute infectious enterocolitis:  Typically presents with diarrhea, colonic inflammation, and rapid resolution with normal follow up exam.

· Common organisms:  Campylobacter, salmonella, shigella, yersinia, CMV, E. coli, ameba, fungi

· Ischemia – can get the development of pseudomembranes

· Emerging Crohn’s

· Bowel preparation, enema effect (often called “focal active colitis”):  these lesions are commonly seen on followup biopsies of polypectomies.  You need to know to ignore it as a benign process.

· Microscopic foci of active inflammation only

· Otherwise normal biopsy

Idiopathic inflammatory bowel disease.  These diseases are most common in Western countries, and are characterized by relapsing bouts of active bowel inflammation lasting weeks to months with chronic changes on biopsy.


Incidence peaks between 15 and 25 and then again between 55 and 65.


Genetic factors are implicated, but the diseases remain idiopathic.

Ulcerative colitis.  This disease always affects the rectum, and it can extend up from the rectum to involve the entire colon.  Importantly, all biopsy pieces of inflamed regions show the histological changes (there are no skip lesions).  

· Diffuse inflammation of mucosa

· Lots of PMNs

· Cryptitis and crypt abscesses

· Chronic changes

· Basal plasmacytosis

· Crypt distortion

· Goblet cell depletion

· Paneth metaplasia

· MAY see granulomas – they are usually foreign body reactions.

· Pseudopolyps

Crohn’s disease.  This disease has a more patchy distribution and usually begins in the ileum/cecum.  Because of the transmural nature of this inflammation, creeping fat and fistulas are more common.  Importantly, perianal damage is a common feature of Crohn’s.

· Patchy mucosal infiltrate with skip lesions.

· Transmural inflammation with serositis is common.

· Granulomas are common, with giant cells.

· Histiocytes

· Paneth cell metaplasia

Extraintestinal manifestations of idiopathic inflammatory bowel disease.

· Arthritis, uveitis, dermatitis (pyoderma gangrenosum, erythema nodosum) – commonly resolves with colectomy.

· Sclerosing cholangitis – doesn’t resolve with colectomy

· Ankylosing spondylitis – doesn’t resolve with colectomy.

Cancer risk.  People with IBD have an increased risk of colorectal cancer due to chronic inflammatory and regenerative processes.  The cancer risk increases with the amount of time they’ve had their diagnosis, and people tend to get cancer about 10 to 20 years after they’ve been diagnosed.

· This is important because you can do surveillance biopsies for dysplasia.

· DALM: dysplasia associated lesion or mass

· Can be either polypoid or flat.  The flat ones are more difficult to treat.

· Can be either high grade (CIS) or lower grade.

· Enlarged nuclei, dark nuclei, crowding are visible

· Necrosis or fusion are signs of high grade dysplasia

Collagenous/lymphocytic colitis. (aka microscopic colitis)

These patients present with chronic watery diarrhea lasting months to years.  Females are affected more than males, and the typical patient is middle aged or older.  The disease is associated with NSAIDs, celiac disease, and some common rheumatological diseases.  There has been some evidence to suggest that there is a luminal antigen, based on the finding that the colon gets better when luminal contents are diverted and gets worse when it’s hooked back up.

· Endoscopic appearance is normal.

· Microscopic appearance

· Patchy distribution

· Irregular subepithelial basement membrane (collagen types I and II, no type IV)

· Increased intraepithelial lymphocytes

· Surface epithelial damage

· Superficial plasmacytosis of the lamina propria – NOT basal!

· No crypt distortion

· Rare PMNS

Typical case of collagenous colitis:  “Middle aged female presents with chronic watery diarrhea and benign endoscopy results.”

Ischemic colitis.
Ischemis colitis is caused by insufficient blood flow affecting either a segment of or the entire colorectum.

· Occlusive vascular disease due to atherosclerosis, thrombus, vasculitis

· Infections – CMV, EHEC

· Systemic hypotension due to shock, sepsis

· Mechanical obstruction due to volvulus, intusussception, or things like gunshots

Histology

· Mucosal necrosis – begins at the luminal surface and extends down from there.

· Hemorrhage

· Heme laden macrophages in the lamina propria

· Fibrin thrombi

· Cholesterol clefts may be seen (atheromatous)

· Microcrypts – reflect regeneration

This disease also has a chronic phase, which is marked by atrophy and also fibrosis of the lamina propria.

Ischemic colitis due to infection:  this is interesting, because the nonischemic areas will show signs of acute colitis (acute infectious enterocolitis).

· Ecoli (EHEC)

· Noninvasive

· Produces shiga-like toxins

· Carried in healthy cattle

· Most laboratories can test for the organism based on sorbitol fermentation.

· CMV – can see inclusions.

Distinguishing the causes of the ischemia can be difficult, but age can be a clue for atherosclerosis, and antibiotic history, stool cultures and toxin assays can give you a clue to infection.

Pseudomembranous colitis.
Caused by the C. difficile toxin.  It presents with diarrhea, fever, and pain.  Note that a less common cause of pseudomembranous colitis is CMV.

Diverticular disease.
This is a disease of western civilization, attributed to lack of fiber in the diet.  It typically affects the left colon, where you see herniation of the mucosa where the vessels penetrate the walls.

Complications.

· Perforation

· Inflammation/abscess formation

· Bleeding

Diverticular disease associated colitis.

This is a patchy colitis present in areas of diverticula.  Patients present with rectal bleeding, cramps in the lower abdomen, constipation, and intermittent diarrhea.  They have no history of IBD, but it can mimic it.

· Gross features look like Crohn’s, but in the distribution of diverticular disease

· Granulomas and sinus tracts

· Hypercellular lamina propria, plasma cells, eosinophils, crypt distortion, cryptitis may all be present.

Treatment is simple resection.

Appendicitis.
· Most common disease of the colon.

· 5% of the population may develop this disease

· Commonly presents at 10-25 years

· Rarely fatal, even if sepsis ensues

· On histology, you can see abscesses and giant cells (foreign body reaction)

· Cause:  obstruction of the appendix lumen (fecalith, overgrowth of flora, neoplasm, lymphoid hyperplasia) leads to pressure atrophy and inflammation.

Inflammatory and Non-Neoplastic Disorders of the Small Intestine
Peptic disease.
· Peptic duodenitis and peptic ulcer disease are on the same continuum.  If you get bad enough duodenitis, you’ll get an ulcer.

· Epidemiology

· Highest incidence in the West

· Risk factors are smoking, NSAIDs, renal disease, duodenal immotility, and H. pylori

· The disease is caused by the toxic effects of gastric acid, in contrast to gastritis/gastric ulcers where it’s due mostly to altered defenses.  It can also be caused by infectious organisms.

· Duodenitis and ulcers are most commonly found in the duodenal bulb.  There is often a nodularity due to hyperplasia of the Brunner glands.

· Microscopic changes

· Epithelial damage with reactive changes

· Gastric mucin cell metaplasia

· Brunner gland hyperplasia, and the glands can even become intramucosal rather than just their normal submucosal location.

· Villous blunting

· Acute inflammatory cells in the lamina propria or epithelium.  If you see this, H. phylori is 

· PMNs

· Cryptitis

· Ulcerations, usually circular

· Bleeding peptic ulcers cause 50% of upper GI bleeds.  Only about 5% of patients present with hematochezia.  Bleeding is most common when the ulcer is in the posterior bulb.

· Role of H. pylori:  HP decreases somatostatin release by attacking D cells.  This causes increased gastrin and increased acid secretion.  Also, HP causes direct duodenitis.  All of this contributes to HP’s central role in peptic ulcer disease.

· Non peptic causes of duodenitis

· Crohn’s – typically an active peptic duodenitis that is HP negative

· Celiac

· Zollinger-Ellison Syndrome

· Giardia, MAI, Whipple’s, Cryptosporidium

Malabsorptive disorders.  Malabsorptive disorders present with a malabsorptive syndrome of weight loss, diarrhea, steatorrhea, and vitamin deficiency states.  The most common malabsorptive disorers are lactase deficiency, celiac disease, tropical sprue, and stasis syndrome.

Lactase deficiency.

· There are three types

· Infantile – very rare

· Adult onset – most common, especially in dark skinned races.

· Acquired forms – due to epithelial damage (sprue, celiac disease)

· Histologically you can demonstrate hypolactasia.  All of the other microscopic features are normal.

· Patients get an osmotic diarrhea due to increased delivery of lactose to the colon, and subsequent breakdown of lactose by bacteria, both of which cause water to be secreted into the colon.

Celiac disease.

· This is a multisystem autoimmune disease:  Often there may be diabetes, epilepsy, myocarditis, hepatitis, etc. in patients with Celiac disease.

· Incidence is 1%, and it is most common in first degree relatives of celiac patients.

· Patients appear wasted, with a malabsorption syndrome.

· Histology – affects mainly the proximal small bowel.

· Flat mucosa – complete villous blunting

· Epithelial lymphocytosis (CD4 lymphocytes)

· Surface epithelial damage

· Crypt hyperplasia, increased crypt mitoses

· Chronic inflammation

· After going on a gluten free diet, these patients get better both symptomatically and histologically.

· Diagnosis

· Must demonstrate resolution of mucosal damage after gluten free diet

· Best sites are post bulbar jejunal (you want to look past the bulb to prevent false negatives)

· You can’t just do serology, though there are some markers

· Alpha-transglutaminase II

· Alpha gliadin

· Etiology is multifactorial.  It is clear, however, that these patients are sensitive (for some reason) to the insoluble fractions of wheat, mainly gluten (and it’s component gliadin)

· Prognosis

· Most patients respond to a gluten free diet.

· About 80% of those that do not respond have a clonal T cell population, putting them at high risk for enteropathy associated T cell lymphoma.

Tropical sprue.  “Post infectious tropical malabsorption”

· Cause is unknown, though it is probably bacterial in origin.

· Clinical features

· Chronic diarrhea after an infectious diarrhea

· Bacterial overgrowth

· B12, folate deficiency ( glossitis

· Responds to antibiotics and vitamins

· Histology

· Variable

· Can resemble celiac disease with villous blunting, crypt hyperplasia, chronic inflammation.

· May involve the ileum

· On EM, you can see bacteria within enterocytes.

Stasis syndrome.

· Malabsorption may be due to stasis of the small bowel.

· Immotility allows bacterial overgrowth, and bacterial overgrowth causes a number of problems.

· Deconjugation of bile acids

· Depletion of B12

· Damage to surface epithelium

· Causes of stasis syndrome

· IBD

· Diverticular disease

· Scleroderma

· Pseudoobstruction

· On biopsy

· May resemble treated celiac disease (partial damage)

· Often, you’ll want to look outside the mucosal layer, which may appear unremarkable.  For example, scleroderma affects the muscularis propria.

· Treatment is with antibiotics

Whipple’s disease.

· Male predominance, 40-60 year old age group mostly.

· Symptoms:  

· Diarrhea, fever, weight loss, abdominal pain, anemia, arthralgias.

· 50% of patients also have lymphadenopathy.

· The disease affects mostly the post bulbar duodenum or the jejunum

· Endoscopy/biopsy

· Yellow patches or plaques

· Blunted villi full of foamy pink macrophages

· The epithelium is normal, but the lamina propria is distended with macrophages.

· The causative agent of Whipple’s disease is Tropheryma whippelii

Colorectal Cancer
· CRC is completely preventable with proper screening

· CRC is the 3rd most common cancer and 2nd most common cause of death from cancer.

· Stage determines survival

· Environment and genes both contribute a lot to CRC

· 70% are located in colon, 30% in rectum, and the most common location is the sigmoid.

· They are typically moderately differentiated adenocarcinomas.

Magnitude of the problem.
· Third most common cancer, second most common cause of cancer death.

· Case fatality rate is 37%

· Lifetime risk of CRC is 1/20.

Natural history.
· Follows a multistep progression model.

· Precursor lesion is the adenoma, a type of polyp.  There are many other types of polyps that are not adenomas.

· Adenomas reflect partial loss of growth control; they show low-grade dysplasia.

· Risk factors for having a carcinoma within an adenoma

· Size >1cm

· Villous pattern (proportion of villous component)

· High grade dysplasia

· Presence of other adenomas or other carcinoma

· Age

· Time for progression of adenoma to carcinoma is variable but ranges 5-10 years.

· While we call the adenoma the precursor lesion, there may actually be an earlier lesion – the abberant crypt focus.

· You can identify aberrant crypt foci using methylene blue.

Environmental component.
The combination of gross geographic differences in incidence and the fact that immigrants take on the risk of their new home suggests that the environment is quite important for colon cancer.

· Dietary carcinogens and cocarcinogens are likely

· Fat content, method of cooking

· Fiber content, calcium intake

· Other risk factors

· UC/Crohns

· Smoking*

Genetic predispositions.
· Sporadic colon cancer doesn’t really happen before age 50.  So, if a person presents at a young age, they probably have a familial disease.

· FAP; APC tumor suppressor gene

· Autosomal dominant with 100% penetrance

· Affects people in their 20’s

· Related syndromes:  Gardners, Turcot-Crial

· HNPCC (Lynch syndrome); defects in human MMR

· Autosomal dominant >90% penetrance

· Affects patients in their 40’s

· The RIGHT colon is affected mostly.

· The carcinoma is more likely to be poorly differentiated, mucinous, signet ring cells with intense lymphoid aggregates.

· Associated with endometrial, ovarian, stomach, small bowel, ureteral and renal pelvic cancers.

· Microsatellite instability due to MMR defects ( increased mutation rates ( cancer

· Patients with HNPCC have an improved prognosis.

· Treatment of these patients with 5-FU is controversial right now.

· APCAshkenazi (I1307K) mutation

· Present in 6% of Ashkenazi Jews

· The resultant APC protein is functional but hypermutable and susceptible to frameshifts due to slipping and sliding of the replication machinery. (Novel carcinogenic mechanism)

· Confers a 2-5x increased risk of CRC.

· MutY ( gene involved in repair of oxidative damage… you need to inherit both mutant copies in order to get CRC.

Mutations in CRC carcinogenesis.

APC  (  K-ras  (  DCC  (  p53

· Multistep carcinogenesis, but remember that you don’t need to follow every single step.

· CRCs show widespread genetic change

· CRCs with MSI are different.  They look more normal and have less accumulation.

· Long arm of chromosome 18 is commonly deleted in CRC.  The deleted portion contains several cell cycle checkpoint genes.

· DCC

· DPC/smad4

· Smad2

· P53 is a tumor suppressor gene that is very common in CRC.  Cancers with p53 mutation are resistant to radiation and chemotherapy.

· Many hills, few mountains

Prognostic importance of stage.
Dukes’ criteria


A ( 95% survival; T1; I


B ( 80% survival; T2, 3, or 4; I, II


C ( 60% survival; N1 or N2; III


D ( 5% survival; M1; IV

Carcinoma spreads by

· Direct extension

· Lymph invasion – must invade the submucosa as the lamina propria’s lymphatics wont allow spread (they’re not sufficient enough)

· Vein invasion (common for liver mets)

· Implantation at the time of operation.

Screening.

Begin at age 50

FOB annually

Colonoscopy every 10 years

After polypectomy, do more often

Therapy.
5FU – usually reserved for tumors invading the local nodes and beyond.


Also, oxaliplatin, irinotecan, and erbitux.

Surgery

Pediatric GI Pathology
*Kids get everything that adults get, plus some other diseases.

Amniotic fluid

· Depleted by fetal swallowing, so GI obstruction causes polyhydramnios

· Repleted by fetal urination, so renal dysfunction causes oligohydramnios

Meconium

· Composed of mucinous GI secretions, bile, shed epithelium, and skin cells.

· Normally, the meconium is passed 24-48 hours after birth.

· In-utero passage is a sign of fetal distress

· Failure to pass/late passage is a sign of GI obstruction

Hirschsprung’s disease.
· Results from the in-utero arrest of cranial to caudal migration of ganglion cell precursors, resulting in non innervated aperistaltic bowel.

· Normal ganglion cells are in the submucosal and myenteric plexus, and they’re gone in patient’s with Hirschsprung’s.

· The rectum is always deinnervated.

· 10% are familial, and 3-10% of patients with Down Syndrome have Hirschsprung’s

· Clinical signs

· Failure to pass meconium (as a baby)

· Rectal exam may cause an explosive bowel movement 

· --OR--Chronic constipation, abdominal distention (people in their teens)

· Diagnosis is by biopsy

· Absence of ganglion cells

· Increase in presynaptic parasympathetic fibers, which extend up into the mucosa. These are neurons looking to make contact with ganglion cells that don’t exist.

· You see nerve trunks, but no ganglion cells

· Treatment is by resection of affected bowel, and prognosis is excellent.

Meckel’s diverticulum.
· Remnant of the vitelline duct, which should obliterate at 10 weeks.

· The diverticulum typically projects off the ileum toward the umbilicus (terminal ileum is most commonly involved)

· Affects 2% of the population, but most are asymptomatic

· However, 50-75% of diverticula contain gastric mucosa, which produces acid and can cause ulceration and lower GI bleeding.

· You can use the 99Tc-pertechtetate scan to aid in diagnosis.  This compound localizes to gastric mucosa, and can be seen with imaging.

· Histology

· Oxyntic glands or normal ileum

· May also see ulceration

Atresia, stenosis, and web.
· Basically, in utero ischemic damage to formed bowel causes variable degrees of luminal obstruction.

· Atresia is the complete obliteration of the lumen, and it can often be associated with tracheoesophageal fistulas.

· Duodenal atresia – 1/3 of children with Down Syndrome have this disease

· You can diagnose it by seeing a “double bubble” on X ray.

· Presentation

· Polyhydramnios in utero

· Bilious vomiting, failure to pass meconium, and abdominal distention

· Treatment is surgery

Tracheoesophageal fistula/atresia.
· Results from incomplete separation of the lung bud from the foregut.

· The lung normally comes off the primitive GI tube, but you get fistulas if it doesn’t separate entirely.

· Fistula often presents with atresia of some part of the esophagus.

· 30% of cases have other malformations.

· Presents differently based on the exact anatomy

· Some show aspiration, others show inability to swallow/gurgling

· Polyhydramnios in utero

· Choking on secretions, respiratory distress exacerbated by feedings

· Cannot place gastric tube

· Treatment is urgent reconstruction

Meconium ileus.
· Obstruction of the distal ileum by thick, viscid meconium of a child with cystic fibrosis.

· Ileum is the most narrow part of the bowel, so this might explain the obstruction here.

· Clinically

· Failure to pass meconium

· Dilated small bowel with microcolon distally

· Complications

· Perforation

· Meconium peritonitis – a giant cell peritonitis, resulting from foreign body reaction to the meconium.

· Treatment

· Hypertonic enema

· Surgery

· You want to distinguish meconium ileus from meconium plug syndrome, which happens in normal neonates and involves impaction of the colon, not the ileum.

Neonatal hypertrophic pyloric stenosis.
· Progressive hypertrophy of the pyloric sphincter causing obstruction

· Clinically

· Non bilious projectile vomiting between two and six weeks

· Vigorous peristaltic waves

· Olive sign on palpation

· Treatment of pyloric stenosis involves myotomy of the pyloric sphincter.  It has an excellent prognosis.

· Diagnosis

· Ultrasound

· Upper GI series

Neonatal necrotizing enterocolitis.
· Acquired process resulting in segmental necrosis of the bowel.

· Mostly premature and low birth weight babies are affected.

· Histology – bowel ischemia and infarct, and pneumotosis cistoides intestinalis.

· Clinically

· Abdominal distention

· Bilious vomiting

· Bloody stools

· Diagnosis – you can see the double contour on X ray.

· Etiology is multifactorial

· Vascular – excessive shunting from gut

· Direct injury – damage by initiation by enteral feedings

· Hyperosmotic feeds lead to direct damage

· Feeds cause increased mucosal activity (and thus demand)

· Feeds provide a bacterial substrate

· Infections (epidemics of NEC have happened on NICUs)

· Complications are short gut syndrome secondary to the required surgical resection.

Neonatal cholestasis.
Extrahepatic = surgical.

· Biliary atresia is 40% of cases

· Inflammatory and fibrous obliteration of the extrahepatic bile ducts

· Normal at birth, then jaundice at 2-3 weeks

· Can progress to cirrhosis at 3 months

· Diagnose with Disida scan – isotope will be picked up by liver, but not excreted by duodenum.

· Biopsy the liver (we can’t do the duct)

· Bile plugs

· Bile duct proliferation

· Fibrosis

· Relative sparing of the area around the central vein

· Treatment is surgical

· Kasai procedure – complete removal of the bile ducts with anastamosis of the liver to the duodenum or jejunum directly (bad for infection).

· Liver transplant

· Other causes are choledochal cysts, tumors

Intrahepatic = medical.

· Neonatal hepatitis (50% of cases)

· Inflammation of hepatocytes

· Many etiologies

· TORCH organisms, Hepatitis B and C

· Metabolic disorders – alpha antitrypsin deficiency, CF

· Idiopathic

· Disida scan – shows poor uptake to liver, but excretion to the duodenum.

· Biopsy

· Uniform hepatocellular disarray

· Giant cells

· Minimal ductal proliferation

· Treatment:  don’t do surgery… you could just worsen the disease by putting the person under anesthesia.  You want to treat the underlying medical disorder.

· Idiopathic bile duct paucity (5%)

· Errors of bile acid metabolism

