GI—GI Diagnostic Procedures

With GI studies, we want to progress from non-invasive to invasive and non-contrast to contrast studies.  Once contrast begins to be utilized, we must clean it out of the GI tract.
Esophageal Studies

The esophagus cannot be examined directly.  You must first listen to the patient’s complaint.  The most common symptoms of esophageal problems are related to GERD.  GERD is usually caused by a problematic lower esophageal sphincter in which the acid from the stomach backs into the esophagus.  

Dysphagia is difficulty swallowing.  Odynophagia is pain associated with swallowing.  We must first r/o any cardiac origins that may be associated with chest pain before we consider any GI problems.  


Achlasia is a motor disorder of the esophagus that affects the smooth muscle.  It is manifested by impaired peristalsis.  Scleroderma is a stiffening of the esophagus, which impairs peristalsis as well.  We must figure out whether the patient has difficulty swallowing solids, liquids, or both.  
Esophageal Manometry


Esophageal manometry is a pressure gradient study.  A nasogastric tube (NG tube) is placed in the nasogastric area and is fitted with probes.  These probes can then measure the pressure of the esophagus.  Indications for esophageal manometry are the following: 1) determination of the location of the lower esophageal sphincter (LES) 2) Assess peristaltic functions of the esophageal body 3) establish and differentiate diagnosis of achalasia from diffuse esophageal spasm.
Esophageal pH Monitoring


Esophageal pH monitoring is indicated in acid reflux.  It can be used is assessment or monitoring.  
Barium Esophagography (Barium Swallow)


A barium esophagography, or barium swallow, is used with an x-ray.  It will help opacify the esophagus.  If there are any growths, the barium will highlight the lesions in the esophagus.  A barium swallow can help differentiate mechanical lesions obstructing the esophagus and motility disorders.  Contrast media can be water soluble.  We want to use this any time we suspect a perforation.  
Esophageal Endoscopy


In esophageal endoscopy, we are directly looking at the esophagus with a scope.  Sometimes, a sedative is given to calm the patient down.  There is typically no prep associated with this procedure.  It can be used for diagnostic, therapeutic, and curative uses.  This procedure allows us to directly visualize lesions/abnormalities and to biopsy specimens.  
GI Endoscopy


Endoscopy can provide diagnosis and therapy.  It can be down as an office procedure with little or no anesthesia or as an inpatient procedure with minimal or general anesthesia.  
Types of Endoscopic Procedures


Endoscopic procedures involve bowel preparation.  Bezoars are indigestible material that can be seen or removed through endoscopic procedures.  
Esophageal – usually includes visualization of the stomach as well
Upper GI – esophagus, all areas of the stomach, the duodenal bulb, duodenum, and sometimes the jejunum and ileum
Lower GI – includes colonoscopy.  Sigmoidoscopy/proctosigmoidoscopy is rigid and flexible and allows visualization of the rectum and sigmoid colon.  Proctoscopy/anoscopy is a rectal endoscopy.  Can be used for rectal lesions.      
Capsule Endoscopy – patient is given a capsule that has a video camera on the end.   
Advantages of Endoscopic Procedures

1) Direct visualization of abnormalities, lesions, and motility

2) Ability to biopsy/cauterize lesions

3) Shorter procedure for the patient (local vs. general procedure fro biopsy)

4) Cost-effective – can be done as an outpatient procedure

5) Less anesthesia risk

6) Can give the patient time to research the diagnosis and seek a 2nd opinion while awaiting tissue diagnosis
Disadvantages of Endoscopic Procedures

1) Usually NOT the definitive procedure

2) Findings and outcome may involve general anesthesia, extensive surgery, or recovery
Abdominal Studies

Ultrasound Studies of the Abdomen


Ultrasound studies of the abdomen may be ordered as abdomen and pelvis especially in female patients.  Used in the evaluation of intra-abdominal and pelvic structures and any associated pathology.  Also helpful with fluid-filled structures and intra-uterine masses or gestation.

Advantages
1) No associated radiation – the potential for biological harm is non-existent or minimal

2) Widely used in obstetrics, pediatrics, and testicular conditions

3) Cost-effective – less expensive than CT or MRI studies

4) Can be performed portably at bedside

5) Can provide moving images of the heart, fetus, intestines, and other intra-abdominal structures

Disadvantages
1) Images not as clear as CT or MRI

2) Study can take up to 30 minutes to complete (avg. 15-20min)

3) Quality of study is very operator-dependant
Plain Films of the Abdomen


Plain films of the abdomen provide three views: 1) flat 2) upright 3) an lateral.  Used in the evaluation of intra-abdominal structures and/or pathology
Abdominal Contrast Studies


All abdominal contrast studies should be done after plain films or non-contrast studies.  Indications are the same as plain films.  Air can be used as a contrast media.  Bowel preparation is necessary for optimal films.  
Upper GI Series – provides evaluation of the stomach (fundus, lesser and greater curvatures, body, and pylorus) and first portion of the duodenum (duodenal bulb).  Can include the small bowel.  
Small Bowel Series – evaluation of the small bowel (duodenum, jejunum, and ileum)
Small Bowel series with large bowel follow-through – evaluates the small bowel and large bowel (cecum, ascending colon, right-hepatic flexure, transverse colon, left-splenic flexure, descending colon, sigmoid colon, and rectum)
Barium Enema – lower GI study in which contrast media is instilled via enema prior to radiographic study.
CAT scan – can be ordered plain (without contrast), PO contrast, IV contrast, or PO and IV contrast.

Advantages are the following: 1) identifying lesions that alter the thickness of the bowel wall 2) identifying changes in soft tissue and intra-abdominal fluid collections and structures 3) identify lesions or masses that develop in folds or in the retroperitoneal spaces


Disadvantages are the following: 1) contrast media contains iodine, which may cause allergic or anaphylactic reactions 2) contrast media takes a long time to clear from the GI tract 3) scan are expensive
Specialized Gallbladder and biliary tract studies – abdominal sonograms are performed in the RUQ.  Sonographic Murphy’s sign is tenderness when the technician pushes down with the transducer on the RUQ.

The gallbladder cannot be easily visualized on plain abdominal films unless it contains calcified stones.  Oral cholecystogram (OCG) provides contrast that renders the gallbladder visible.  It is rarely used because ultrasound and CT scans are today’s gold standard.


Hepatobiliary immunodiacetic acid scan (HIDA) is an IV contrast study.


Percutaneous transhepatic cholangiogram (PTC) is a CT guided needle study performed by the surgeon or radiologist.  The dye is injected directly and then a film is taken.  Allows us to visualize the biliary system

T-tube cholangiogram is an intra-operative contrast study performed by a surgeon post-cholecystectomy to search for retained stones within the ductal system.  It is used because the gallbladder is a compressive organ, so if there are small stones in the organ, they can get stuck in the ducts.  It highlights the biliary system to ensure there are no retained stones.


Endoscopic retrograde cholangio pancreatogram (ERCP) requires a skilled endoscopist.  This procedure cannulates the sphincter of Oddi and injects contrast media to highlight the biliary tree.  It is useful for patients with amullary lesions.  Biopsy and sphincterectomy can be performed.  A drainage catheter or stent can be placed in the patient is too septic to undergo a surgical procedure.  Stone extraction can also be performed.


Liver biopsy is necessary when tissue diagnosis is needed for staging or prognosis with primary hepatic masses or metastasis.  A percutaneous core biopsy is risky due to the highly vascular structure of liver and/or tumors.  The patient can exsanguinate.  Ultrasound or CT guided performance of this exam is necessary.  Aspiration biopsy is selected as per mass/suspicious area found on a CT scan.  It is done with a fine needed (cellular biopsy specimen).  An open liver biopsy provides direct visualization of the lesion and bleeding is more easily controlled.  
Mesenteric Arteriography – should be coupled with non-invasive duplex ultrasonographic studies.  Mesenteric artery occlusion is usually a disease of the elderly.  Patient presents with severe abdominal pain.  It is indicated for mesenteric ischemia due to embolization from the heart or thrombus from atherosclerotic plaques of the mesenteric arteries.    
