GI—Diseases of the Esophagus
Reflux Esophagitis


Reflux esophagitis occurs when the amount of gastric acid that refluxes into the esophagus exceeds the normal limit, causing symptoms with or without associated esophageal mucosal injury.  Normally, the LES prevents reflux if it is located within the abdomen and the stomach empties in an appropriate amount of time
Risk Factors

1) Incompetent lower esophageal sphincter (LES)

2) Hiatal hernia

3) Onion, alcohol, peppermint, or chocolate

4) Medications – CCB, nitrates, beta-blockers, Demerol, progesterone

5) Increased intra-abdominal pressure – pregnancy, ascites, obesity, and tight fitting clothing
6) Motility disorders

7) Smoking
Pathophysiology


About 50% of patients with gastric reflux develop esophagitis (different grades of severity).  Grading from low to high are: hyperemia/erythema ( linear non-confluent erosions ( circular confluent erosions ( stricture and Barret’s esophagus.
Clinical Manifestations

1) Can cause typical (esophageal) or atypical (extra-esophageal) symptoms

2) Heartburn “chest pain” – most common symptom.  Retrosternal sensation of burning or discomfort that usually occurs after eating or when lying down or bending over, temporarily relieved by antacids.  Reflux is the most common cause of non-cardiac chest pain (50%).

3) Dysphagia, odynophagia – due to mechanical stricture or a functional problem.  Sensation that food is stuck, particularly in the retrosternal area, and with pain

4) Respiratory symptoms – if gastric contents spill into the tracheobronchial tree.  Hoarseness, cough, wheezing, asthma exacerbation, and recurrent pneumonitis.  
Physical Exam


1) Noncontributory
Diagnosis – laboratory tests are seldom useful in establishing a diagnosis of GERD
1) Barium esophagram – shows reflux via fluoroscopy, presence and location of a stricture and the presence of hiatal hernia.  Particularly important for patients who experience dysphagia.

2) Esophageal manometry – measures the function of the LES and esophageal peristalsis.  Also a good test for dysmotility disorders

3) 24-esophageal pH monitoring – gold standard.  By measuring the pH, GERD can be quantified.  Indications are persistent symptoms while of GI therapy, recurrence of symptoms after discontinuation of acid-reducing medications.

4) Upper endoscopy and biopsy – confirms the diagnosis.  Esophagogastroduodenoscopy identifies the presence and severity of esophagitis and the possible presence of Barret’s esophagus.  Excludes other disease.  Not most cost-effective study because esophagitis is present in only 50% of patients.  
Treatment

1) Control symptoms, heal esophagitis, and prevent recurrence or complications

2) Lifestyle changes – avoid eating prior to sleep and elevate head of the bed 8 inches, lose weight, avoid tight fitting clothing, smoking, alcohol, and aggravating foods

3) Antacids – should be taken after each meal and at bedtime (calcium, magnesium, bicarbonate)
4) Histamine H2 receptor antagonists – for mild to moderate symptoms (cimetidine, famotidine).  They block the H receptors in the gastric mucosa

5) Proton pump inhibitor – Most powerful medications available (omeprazole).  Block H+ secretion by the parietal cell

6) Sublingual nitroglycerine – treats esophageal spasm

7) Prokinetic agents – propulsid, Reglan improve motility of the esophagus and stomach

8) Surgery – considered in patients with symptoms not completely controlled by PPIs, presence of Barret’s esophagus, or extra-esophageal manifestations of GERD.  Nissen fundoplication is when the fundus of the stomach is wrapped around the esophagus to create a new valve at the level of the gastroesophageal junction.   
Barret’s Esophagus


Barret’s esophagus is a pre-malignant lesion.  These patients are 30-60% more likely to develop carcinoma than the normal population.  It is normal squamous epithelium metaplasia, forming columnar cells.  There is a 10% risk of adenocarcinoma.  Upper endoscopy with biopsy confirms diagnosis.  Treatment is the same as reflux esophagitis with serial biopsies for dysplasia.  If high-grade dysplasia is found, perform esophagectomy.  
Corrosive Esophagitis


Corrosive esophagitis is associated with varying degrees of chemical burns involving different layers of the esophagus which may occur depending on the type, concentration, and volume of the ingested substance.  Obtain the exact product name to determine the potential for morbidity.  Volume does not correlate with amount of tissue injury.  


The condition can extend into periesophageal or perigastric tissues, resulting in perforation, peritonitis, or mediastinitis.  
Etiology


Ingestion of alkaline or acidic substances causing direct chemical burn.  While alkalis and acids are encountered most commonly, detergents, disc batteries, and overheated food, milk, or formula also can cause a corrosive esophagitis.
Alkalis – cause deep liquefaction necrosis with fat and protein digestion.  Account for approximately 70% of corrosive ingestion, with lye (sodium hydroxide) ingestions the most common.  Potassium hydroxide and ammonium hydroxide also are observed.  Drain pipe cleaners, oven cleaners, powdered laundry detergents, and dishwasher detergents all include an alkali.  Alkalis have no taste, so a child will usually ingest more
Acids – lead to superficial coagulation necrosis with eschar formation.  Account for approximately 20% of corrosive ingestions and include HCl, sulfuric, oxalic, and nitric acids.  Toilet bowl cleaners, drain decloggers, and rust and stain removers are some of the products that contain acids.  Liquid chlorine bleaches contain a less concentrated HCl acid.  Acids taste bitter, limiting the amount of ingestion.  
Clinical Manifestations

1) Coughing, crying, and vomiting following ingestion

2) Immediate burning oropharyngeal and retrosternal pain.

3) Dysphagia, refusal to drink, and drooling

4) Respiratory distress, stridor, hoarseness, wheezing

5) Oropharyngeal erythema, burns, erosions, and ulcers

6) Hematemesis and melena
Diagnosis

1) Absence of oropharyngeal lesions does not exclude visceral injury

2) Vital signs should be assessed.  Patient may exhibit tachypnea, increased work of breathing, tachycardia, fever, or hypoxia, especially following caustic ingestions
3) CBC – may reveal an iron-deficient anemia (microcytic).  Positive fecal occult blood

4) CXR – air in the mediastinum, under the diaphragm, aspiration pneumonia, or chemical pneumonitis.  
5) Barium contrast study – identifies mucosal irregularities, ulcers
6) Upper endoscopy – allows definitive visualization of esophageal mucosa.  Helps to determine the degree of mucosal burns and ulcerations and the risk of complications.  Usually should be performed within 24-48 hours for all patients.  First-degree is superficial mucosal injury.  Second-degree is transmural mucosal injury.  Third-degree is full-thickness injury
Treatment
1) CONTACT POISON CONTROL

2) Supportive – IV fluids, narcotics
3) Airway, breathing, circulation should be addressed with any possible ingestion
4) Although large quantities of fluid (water, milk) often have been given to dilute corrosive agent, be aware because it predisposes them to perforations
5) Never neutralize acid or base – causes an exothermic reaction and heats the stomach
6) Induced emesis or gastric lavage for GI decontamination is contraindicated and may further esophageal injury or lead to aspiration.  Charcoal is not recommended.
7) Broad-spectrum antibiotics may be used in severe cases to prevent secondary infection
8) Steroids for inflammation early in process to decrease amount of stricture formation
9) Surgery for managements of perforations – esophagogastrectomy and colonic interposition.   
Complications

1) Perforations

2) Stricture formation

3) Increased risk of esophageal carcinoma
Mallory-Weiss Syndrome


Mallory-Weiss syndrome is esophageal bleeding caused by a non-penetrating intraluminal mucosal tear at the gastroesophageal junction.  Accounts for 10-15% of all episodes of hematemesis in adults
Clinical Manifestations

1) Multiple bouts of vomiting and gagging or episodes of increased intra-abdominal pressure, followed by hematemesis and epigastric or chest pain

2) Also causes melena, light-headedness, dizziness, or syncope
Risk Factors

1) Associated with hiatal hernia because of pressure difference

2) Forceful coughing or laughing

3) Lifting, straining, childbirth, or blunt abdominal trauma

4) Bulimics and alcoholics
Diagnosis

1) Upper endoscopy to locate, identify, and treat source of bleeding.  Usually not performed because diagnosis can usually be made from history

Treatment

1) Local injection sclerotherapy or cautery

2) Transfusions or IV hydration for excessive blood loss

3) Most episodes are self-limiting
Boerhaave’s Syndrome


Boerhaave’s syndrome is complete, full thickness (transmural) longitudinal rupture in the distal esophagus, usually following forceful emesis.  The reported mortality rate is 35%, making this the most lethal perforation of the GI tract


Diagnosis is difficult because often no classic symptoms are present and delays in presentation for medical care are common.


Mediastinitis, sepsis, and shock frequently are seen late in the course of illness, which further confuses the diagnostic picture
Clinical Manifestations

1) Classic presentation is reported episodes of retching and vomiting in a middle-aged alcoholic, followed by the sudden onset of chest pain in the lower thorax/upper abdomen.

2) Patients do not have hematemesis, helping to distinguish this from Mallory-Weiss
3) Dyspnea, diaphoresis
4) Mackler Triad – vomiting, lower thoracic chest pain, subcutaneous emphysema
5) Pneumomediastinum – crackling sound upon chest auscultation called the Hamman crunch.  Heard with each heartbeat.  
Risk Factors

1) Sudden increase in intra-abdominal pressure (Mallory-Weiss)

2) Alcoholism

3) Large meals
Diagnosis

1) Upright CXR – pneumomediastinum, subcutaneous emphysema, pleural effusion

2) Esophagram – shows extravasation of contrast into the pleural cavity, outlines length and location of perforation (use a water-soluble contrast such as gastrografin to lower the incidence of peritonitis).

3) CT scan – adjunctive, inability to precisely localize the perforation

4) Endoscopy – not commonly used because there is risk in increasing the size and extent of original perforation
Treatment

1) Control airway

2) IV volume resuscitation

3) NPO

4) Broad-spectrum antibiotics

5) Prompt surgical repair
Esophageal Obstruction

Schatzki’s Rings – mucosa and submucosa connective tissue ring obstructs esophageal lumen.  Mostly located at the esophageal junction
Esophageal Webs – thin, fibrous membranes transversing the upper esophageal lumen.  Plummer-Vinson syndrome is associated with esophageal webs but also has iron-deficient anemia, glossitis, and splenomegaly.  These patients are pre-disposed to cancer 
Signs and Symptoms


1) Intermittent non-progressive dysphagia for solids

Diagnosis and Treatment

1) Barium esophagram

2) Esophagoscopy with dilatation

Hallmark of esophageal rings and webs – dysphagia to solids more than liquids
If liquid dysphagia is the predominant symptom, think motility disorders like achalasia, nutcracker esophagus, or DES.  
Alarming symptoms not consistent – weight loss, anemia, and LAD suggest malignancy
Esophageal Diverticula


Esophageal diverticula is an outpouching of the esophagus.  Most are caused by an underlying motility disorder.  True diverticula contain all layers of the intestinal tract wall.  False diverticula occur with herniation of only the mucosa and submucosa.


Classified based on pathogenesis as pulsion vs. traction lesions.  Pulsion diverticula result from high intraluminal pressures against weaknesses in the GI tract wall (Zenker and Epiphrenic).  Traction diverticula result from pulling forces outside the esophagus (traction).
Zenker’s


Zenker’s is pharyngoesophageal (most common type to cause symptoms), found in the upper third of the esophagus.  It is herniation of mucosa through the posterior wall of the hypopharynx.


Associate with a failure of cricopharyngeal muscles to relax during swallowing, leading to increased intraluminal pressure, causing outpouching of the mucosa.

Clinical manifestation
1) Dysphagia to solids and liquids

2) Regurgitation of undigested food (retained in diverticula)

3) Bad breath

4) Chronic cough
Traction


Traction is located at the mid-point of the esophagus.  It is traction from contiguous mediastinal inflammation and adenopathy.  Associated with TB. Often asymptomatic and don’t require treatment.
Epiphrenic


Epiphrenic is found in the distal esophagus in the lower 6-10cm.  Occurs from increased pressure during esophageal propulsive contractions against a closed lower esophageal sphincter.
Diagnosis

1) Flexible endoscopy – useful study in symptomatic mid-esophageal and Epiphrenic diverticula.  Endoscopy should be used with caution with a Zenker diverticula due to a risk of perforation

2) Barium esophagram is the best test
Treatment


1) Surgical removal
Esophageal Motility Disorders


Normally, peristalsis is going to propel and clear any intra-luminal contents through sequential coordinated contractions of the esophagus.  In these disorders, the contents will not be cleared.  
Achalasia


Achalasia is a primary esophageal motility disorder characterized by failure of hypertensive LES to relax and the absence of peristalsis in the lower 2/3 of the esophagus.


The LES pressure and relaxation are regulated by NTs.  These patients lack non-adrenergic, non-cholinergic inhibitory ganglion cells, resulting in a hypertensive non-relaxed esophageal sphincter.  Eventually, stasis of ingested food causes a dilatation of the esophagus.
Signs and Symptoms

1) Significant and progressive dysphagia (solid and liquid)

2) Regurgitation

3) Chest pain or heartburn

4) Weight loss
Diagnosis

1) Barium esophagram – shows dilation of proximal esophagus and tapering of the distal esophagus (bird’s beak pattern)
2) Esophageal manometry – absence of peristalsis in the lower esophagus and increased pressure of the LES
3) Endoscopy with biopsy – to r/o occult carcinoma 
Treatment – Relieve symptoms by eliminated outflow resistance caused by LES

1) Pneumatic dilatation – expand the LES through balloon catheterization.  Recommended treatment with success in 70-80% of patients
2) Surgical myotomy – incision in the circular muscle of the sphincter
3) CCB and Nitrates – Relax the LES.  10% patients benefit

4) Botulinum toxin injection into LES – Paralyzing agent.  30% success.  Only lasts a few months so must have recurrent injections
There is an increased incidence of esophageal SCC with achalasia!
Diffuse Esophageal Spasm


Diffuse esophageal spasm occurs when contractions are uncoordinated.  Several segments of the esophagus contract simultaneously, preventing the propagation of the food bolus.  
Nutcracker Esophagus

Nutcracker esophagus is when contractions proceed in an uncoordinated manner propelling food down, but the amplitude is excessive.  Patients have chest pain > dysphagia.  Because the progression of the contractions occur normally, patients often do not benefit from a myotomy.
Signs and Symptoms

1) Dysphagia for solids and liquids (intermittent, non-progressive)

2) Regurgitation

3) Chest pain
Diagnosis

1) Manometry – best diagnostic modality.  Must have 2 uncoordinated contractions during 10 consecutive wet swallows

2) Barium esophagram – shows corkscrew esophagus
Treatment

1) CCBs and Nitrates – reduces the amplitude of contractions

2) Botulinum toxin 
3) Myotomy is effective for treating the diffuse esophageal spasm but not nutcracker

4) Esophagectomy is last resort
Secondary Esophageal Motility Disorders


Secondary esophageal motility disorders include diabetes, alcoholics, and scleroderma.  
Benign Esophageal Stricture


Benign esophageal stricture can be caused by diseases that narrow the esophageal lumen through inflammation or fibrosis.  Can be inflammatory esophagitis, infectious, caustic, congenital, iatrogenic, medication-induced, radiation-induced, malignant, and idiopathic diseases processes
Diagnosis


1) Barium esophagram 
Treatment


1) Dilation
Esophageal Neoplasms

SCC


SCC is located in the upper-middle esophagus.

Risk Factors

1) In western cultures, cigarette smoking and chronic alcohol exposure are the most common etiological factors for SCC

2) Chronic ingestion of hot liquids or foods is a contributing factor

3) Vitamin or nutritional deficiencies have been recognized as contributing factors

4) Certain medical conditions (Plummer-Vinson Syndrome) and caustic injury to the esophagus are associated with an increased incidence of esophageal cancer.  
Adenocarcinoma


Adenocarcinoma is located in the middle-lower esophagus.  Most common predisposing factor is GERD (Barret’s esophagus).  As a consequence of irritation caused by reflux of acid and bile, 10-15% of patients who undergo endoscopy for GERD symptoms are found to have Barret’s epithelium.  The risk of adenocarcinoma among patients with Barret’s metaplasia has been estimated to be 30-60x that of the general population
Signs and Symptoms

1) Progressive dysphagia to solids and liquids

2) Chest pain

3) Weight loss

4) Hemoptysis

5) Hoarseness
Diagnosis

1) Barium esophagram

2) Endoscopy with biopsy – confirms diagnosis
Treatment


1) Surgical excision - esophagectomy
