RAD 6303 

VISCERAL RADIOLOGY



1) PHARMACOLOGY OF CONTRAST AGENTS



A) RADIOPAQUE CONTRAST MEDIA



- High density pharmacological agent used to opacify low contrast tissue in the body in order to visualize them. 

- Most commonly prescribed are Iodine (atomic #53) and Barium Sulfate (atomic #56).

- May be given parenternally (intravenously) or via the Alimentary Canal (Tablet or suspension)





	IODINE:



HYPEROSMOLAR : may be Ionic (as two particles that are active)

	( Increases osmolality from 5-8 times	

	( Monomer such as Diatrizoate Sodium



Hemodynamic effects of  Hyperosmolar Contrast Media:

	( Hemodilution and therefore increase of fluid content of blood and decrease [ ] of formed elements in the 

	     blood.

	( Toxic effect on organs.

	( Vasodilation and flushing with hypotension.

	( Decreased systemic vascular resistance with increased peripheral blood flow



HYPOOSMOLAR: may be Nonionic (does not dissociate and therefore is of a low osmolality)

	( Increase osmolality by 2 times

	( Diameric such as Ioxaglate 

	(1st  nonionic compound was Metrizamide to reduce side effects of hyperosmolar compounds



Hemodynamic effects of  Hypoosmolar Contrast Media:

	( Less nephrotoxic effect for patients with renal insufficency

	( Fewer side effects especially the non ionic form

	( Asthma  patients increase susceptibility by 2 times

	( 5-10 times mores expensive

	( weak anticoagulant

May be Water soluble or insoluble

Only agent that can opacify patient and not kill them.
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1) PHARMACOLOGY OF CONTRAST AGENTS



A) RADIOPAQUE CONTRAST MEDIA

BARIUM SULFATE



Not metabolized or used by body

Has resistance to flow (viscosity)

Comes in 2 viscosities:

LOW VISCOSITY SUSPENSION:

	( thin coating type which is manually prepared by stirring in water

	( Remains in suspension for only a few minutes

	

HIGH VISCOSITY SUSPENSION:

	( Thick coating and may be flavoured

	(Used for esophagus

	( Agents that retard settling are used



PRIMARY & SECONDARY EXCRETION ROUTES OF ROCM’S



ROCM COMPOUND�PRIMARY EXCRETION ROUTE �SECONDARY EXCRETION ROUTES�NOTES��WATER INSOLUBLE IODINE�1 ml per year via kidney�N/A���WATER SOLUBLE IODINE�Through kidney glomerular route if kidney healthy�Hepatic-biliary

Sweat

Saliva

Tears

Gastric Juices�If liver and Kidney failure then via Dialysis��BARIUM SULFATE�Inert and not used by body. Stools may be white and soft�N/A���



CONDITIONS THAT APPEAR TO INCREASE RISK OF REACTION TO IODINATED CONTRAST MEDIA

( Diabetes				( Previous reaction to contrast media

( Renal Insufficency			( Significant history of allergies

( Severe Cardiac/Pulmonary disease	( Very Young and  old people

( Asthma



Possibly: ( MG, SLE, Multiple myeloma, Hyperthyroidism, Pheochromocytoma



ADVERSE PHARMACODYNAMICS OF ROCM’S

IODINE:						BARIUM SULFATE:

( Hemodynamic effect					( Gastrointestinal/Respiratory

( Vomiting and flushing

( Clotting tendency

( Precipitate of compound with emboli if pt. on I.V.









2) GASTROINTESTINAL TRACT EXAMINATION (PART 1)



	General Information:



Radiographic procedures of the entire GI tract are similar in 3 general aspects.

	1) Need contrast media no matter which area you examine (to opacify tissue)

	2) Fluoroscopy is used everywhere in the tract initially (assess motility of lumen) and guides us t/out exam.

	3) Always do an x-ray before, during and after fluoroscopy.



Contrast Media may be either of the following:

	1) Radiolucent CM			2) Radiopaque CM

	    - Negative CM				    - Positive CM

	    - air, CO2 gas crystals, meganblassen	    - Barium Sulfate/Iodine



BARIUM SULFATE 



TYPES:

	1) Thin 					2) Thick

	    - 1 part Barium Sulfate : 1 part Water	   - 1 part Barium Sulfate: 3/4 parts water

	    - Ressembles milkshake			   - Ressembles cereal

	    - Goes right thru you			   - Stays in the esophagus

	     - If walls are coated & then air 		   - If esophagus filled then “Single Contrast”

                     in esophagus then  

	       this is “Double Contrast” (optimal mucosal detail)

						

CONTRAINDICATIONS TO BARIUM SULFATE:



	1) If there is any chance of mixture getting into peritoneal cavity or interstitial space (ie perforated hollow  

                  viscus). In this case use an Iodine water soluble CM.

	2) Hypersensitivity to Barium Sulfate

	3) Active Vomiting or if patient is sick

	4) Recent Alimentary Track operation

	5) Pregnancy

	6) Complete Obstruction



COATING PROPERTIES OF BARIUM SULFATE:



	1) Opacity of the film of Barium Sulfate is the product of:

	    - Density of Barium Sulfate in suspension 

	    - Thickness of coating (viscosity)



COMPLICATIONS OF BARIUM SULFATE SUSPENSIONS:



	1) GI perfortions

	2) Impaction & obstruction

	3) Aspiration



OTHER DCE TECHNIQUES:



	1) Drink Barium Sulfate through a straw with side holes

	2) Ingestion of water following a bolus of Barium Sulfate







2) GASTROINTESTINAL TRACT EXAMINATION (PART 1)



ESOPHOGRAM (Barium Swallow) 



By definition it is an advanced imaging exam via the use of CM (Radiopaque/radiolucent) to outline the pharynx and esophagus.

Its purpose is to assess the form and function of swallowing mechanism of the pharynx.



CLINICAL INDICATIONS:

	1) anatomical anomalies	2) impaired swallowing mechanism     3) esophageal reflux

	4) foreign body obstruction   5) esophageal varices (distal aspect)   6) hiatal hernia

	7) post esophageal surgery



CONTRAINDICATIONS TO BARIUM SULFATE:



	1) If there is any chance of mixture getting into peritoneal cavity or interstitial space (ie perforated hollow  

                  viscus). In this case then use a water soluble CM.

	2) Hypersensitivity to Barium Sulfate

	3) Active Vomiting or if patient is sick

	4) Recent Alimentary Track operation

	5) Pregnancy

	6) Complete Obstruction



PATIENT PREPARATION:

	

	1) Informed about entire procedure		4) No artifacts over area concerned

	2) Sign a consent form			5) Take an oblique view

	3) No smoking before exam 			6) Family member may be present



EXAM PROCEDURE:



	1) Carry out a scout film (Plain film radiograph/ Flat plate) to determine baseline

	2) Do AP/LAT Cervical and Thoracic



FINDINGS:�

	1) If L.E.S. does not relax during swallowing then it is known as Achalasia & Vestibule looks like a “Bird 

	    Beak Deformity”

	2) Scleroderma can affect peristaltic motion

	3) Barium causes Esophagus to swell up 

	4)  Axial Hiatal Hernia is seen as Fundus of Stomach superior to Diaphragm

	5) Paraesophageal Hernia is seen that the Fundus of stomach is along side the esophagus and superior to the 

	    diaphragm.

	6) Remove effects of gravity to better view hernias



OTHER DCE TECHNIQUES:



	1) Drink Barium Sulfate through a straw with side holes

	2) Ingestion of water following a bolus of Barium Sulfate

	3) Take sparkles to produce CO2



POST PROCEDURE CARE:

	

	1) Inform patient that the Barium will go out in the feces and that they may be pale or white

	2) Have patient drink water

	3) If there are any complications the patient should return to the clinic.





2) GASTROINTESTINAL TRACT EXAMINATION (PART 1)



UPPER GI EXAMINATION (Barium Meal): 



By definition it is an advanced imaging exam via the use of CM (Radiopaque/radiolucent) to outline the mucosal lining of the distal esophagus, stomach (PRIMARILY) and the duodenum.

Its purpose is to assess the form and function (motility) peristaltic waves of the distal esophagus, stomach and duodenum..



CLINICAL INDICATIONS:

	1) peptic ulcers	2) acute/chronic gastritis 	3) cancer

	4) diverticula           5) hiatal hernia   		6) post surgery



CONTRAINDICATIONS TO BARIUM SULFATE:



	1) If there is any chance of mixture getting into peritoneal cavity or interstitial space (ie perforated hollow  

                  viscus). In this case then use a water soluble CM.

	2) Hypersensitivity to Barium Sulfate

	3) Active Vomiting or if patient is sick

	4) Recent Alimentary Track operation

	5) Pregnancy

	6) Complete Obstruction



PATIENT PREPARATION:

	

	1) Informed about entire procedure		4) No artifacts over area concerned

	2) Sign a consent form			5) Take an oblique view

	3) No smoking before exam 			6) Family member may be present

	7) Fasting for 12 hours prior			8) No gaseous food (ie brocolli)



EXAM PROCEDURE:



	1) Carry out a scout film (Plain film radiograph/ Flat plate) to determine baseline (AKA K.U.B. Kidney, Ureter, Bladder)

	2) Do AP/LAT Cervical and Thoracic

	3) Patient is positioned so that the Barium goes where needed.

		- For fundus of stomach place patient: supine, left oblique, left lateral

		- For distal end of stomach place patient: prone, right oblique, right lateral 



FINDINGS:�

	1) Check to see that the peristaltic motion is bilateral and symmetrical

	2) Valvulae conniventes is sponge like appearance of duodenum which is o.k..

	 

OTHER DCE TECHNIQUES:



	1) Drink Barium Sulfate through a straw with side holes

	2) Ingestion of water following a bolus of Barium Sulfate

	3) Take sparkles to produce CO2



POST PROCEDURE CARE:

	

	1) Inform patient that the Barium will go out in the feces and that they may be pale or white

	2) Have patient drink water

	3) If there are any complications the patient should return to the clinic.











2) GASTROINTESTINAL TRACT EXAMINATION (PART 1)



SMALL BOWEL EXAM (Barium Follow Through): 



By definition it is an advanced imaging exam via the use of CM (Radiopaque/radiolucent) to outline the mucosal lining of the small intestines

Its purpose is to assess the form and function (motility) peristaltic waves of the small intestines.



CLINICAL INDICATIONS:



	1)  Chrowns disease. Small intestine diameter should be less than 23 mm. If greater could indicate this disease.



CONTRAINDICATIONS TO BARIUM SULFATE:



	1) If there is any chance of mixture getting into peritoneal cavity or interstitial space (ie perforated hollow  

                  viscus). In this case then use a water soluble CM.

	2) Hypersensitivity to Barium Sulfate

	3) Active Vomiting or if patient is sick

	4) Recent Alimentary Track operation

	5) Pregnancy

	6) Complete Obstruction



PATIENT PREPARATION:

	

	1) Informed about entire procedure		4) No artifacts over area concerned

	2) Sign a consent form			5) Take an oblique view

	3) No smoking before exam 			6) Family member may be present

	7) Fasting for 12 hours prior			8) No gaseous food (ie brocolli)



EXAM PROCEDURE:



	1) Carry out a scout film (Plain film radiograph/ Flat plate) to determine baseline (AKA K.U.B. Kidney, Ureter, Bladder)

	2) Do AP/LAT Cervical and Thoracic

	3) Patient is positioned so that the Barium goes where needed.

		

FINDINGS:�

	1) Determine whether there are any areas of stenosis of the SI or sharp borders because SI are swollen.

	 

OTHER DCE TECHNIQUES:



	1) Drink Barium Sulfate through a straw with side holes

	2) Ingestion of water following a bolus of Barium Sulfate

	3) Take sparkles to produce CO2

	4) Nasogastric tube with Water and Barium Sulfate takes the solution right into the Stomach. 



POST PROCEDURE CARE:

	

	1) Inform patient that the Barium will go out in the feces and that they may be pale or white

	2) Have patient drink water

	3) If there are any complications the patient should return to the clinic.















2) GASTROINTESTINAL TRACT EXAMINATION (PART II)



	General Information:



The Colon is comprised of the following components: Assending, Transverse, Descending and Sigmoid Colon

The Large Intestine is comprised of the following components: A,T,D,S Colon, Appendix, Cecum, Rectum & Anus)

The Transverse & Sigmoid Colon and Appendix and Cecum are Peritoneal

The Rectum, Assending & Descending Colon are Retroperitoneal

There are two types of cathartics  (1) irritant (castor oil)     (2) saline cathartics  (magnesium citrate or sulphate)



BARIUM ENEMA (BE or Lower GI Series)



By definition it is the radiographic study of the Large Intestine with the use of contrast media (Radiopaque/radiolucent) in order to demonstrate the L.I. and its components.

Its purpose is to assess the functioning (motility) of the peristaltic wave and the anatomy of the L.I..





CLINICAL INDICATIONS:

	1) Colitis			2) Appendicitis	 	3) Intussusecption (prolapse of colon into lumen)

	4) Obstruction (incomplete)   5) Neoplasms		6)Volvulus (Twisting of loop of bowel) 

	7) Lower G.I. Bleeding	8) Weight loss and anemia due to unknown causes

	9) Check surgical anastomoses (use water soluble media)	10) Anatomical Anomalies (organ reversal)

	11) Diverticulosis (weakening in walls)/Diverticulitis (inflammation of diverticula)



CONTRAINDICATIONS TO BARIUM SULFATE:



	1) If you suspect a perforation then use a water soluble CM such as Iodine	4) Recent biopsy

	2) Hemmorhoids (could be painful)					5) Hypersensitivity to Barium Sulfate

	3) Dehydrated patient (use water soluble CM)				6) Allergy to latex/plastic

	7) Presurgical patients

	

PATIENT PREPARATION:

	

	1) Informed about entire procedure				6) No artifacts over area concerned

	2) Sign a consent form					7) Give warm enema just prior to exam

	3) Give laxative the night before				8) Family member may be present

	4) Eat low residue diet a few days prior to reduce feces in L.I. 	9) patient takes regular medication 

	5) No gaseous food (ie brocolli) 



EXAM PROCEDURE:



	1) Carry out a scout film (Plain film radiograph/ Flat plate) to determine baseline (AKA K.U.B. Kidney, Ureter, Bladder)

	2) Scout Film looks for intra abdominal calcifications, abnormal soft tissue margins (ie obliteration of psoas margin), 	  	     abnormal gas and mucosal patterns (vale conaventes look like quarters) and abnormal fluid (ascites)

	3) Carry out the following Preliminary Radiographs:

		a) Left lateral decubitis:  detects air or fluid levels and free intraperitoneal air

		b) Upright PA chest Radiograph:  visualizes any free air below diaphragm

		c) Supine abdominal radiograph & Upright abdominal radiograph:  compare to see gas pattern change

	4) Then have patient lie on left side with right leg over left one. 

	5) Insert catheter carefully. 



	( To visualize the Hepatic flexure use a LEFT POSTERIOR OBLIQUE 

	( To visualize the Splenic flexure use a RIGHT POSTERIOR OBLIQUE

	( To visualize the Sigmoid colon and Rectum use a LATERAL view (n.b.: soft tissue space btwn rectum and sacrum 		       may indicate a fracture of the sacrum)







2) GASTROINTESTINAL TRACT EXAMINATION (PART II)





EXAM PROCEDURE:



	6) Take the following projections after evacuation of barium is completed

	( Double contrast  PA or AP

	( Right and left lateral decubitis

	(These may be followed by a double contrast with air pumped in if need be (good mucosal detail, polyps and diverticula 	    seen with double contrast).

	(An evacuation radiograph will look pathological  so compare with first films



FINDINGS:�

	1)Contrast gas goes around feces unless there is a complete obstruction

	2) You should see Haustrum in the Assending and part of descending colon

	3) You should see the Tinea coli around the  L.I.

	4) Valvulae conniventes is sponge like appearance of duodenum which is o.k..

	5) Most carcinomas are within 25cm of the anus because feces sit here a long time.

















































































	3) GASTROINTESTINAL TRACT EXAMINATION (PART III)



GALLBLADDER EXAMINATION:



By definition it is an advanced diagnostic imaging exam using an iodine base contrast media (either water soluble/insoluble) in order to opacify the gallbladder.

The purpose is to evaluate and assess the anatomy and functioning of the gallbladder. Contrast in the gallbladder shows anatomy and function is observed through contraction of the gallbladder.

The cholecystography (oral cholecystogram) was invented in 1942. Today a more common and less invasive method is to use ultrasound.

The Tablet to be taken are either Helopate or Bilopate. These tablets have the 5th position not filled on the active molecule. Because of this the Contrast Media goes to the Gallbladder and then to the duodenum to be converted into Glucorenase.



CLINICAL INDICATIONS:



	1) cholelithiasis (biliary calculi)	2) cholecystitis (inflamed gallbladder)

	3) neoplasm			4) biliary stenosis (10-20%)

	5) congenital anomalies



CONTRAINDICATIONS TO ORAL CHOLECYSTOGRAM):



	1) advanced hepatorenal disease	2) active gastrointestinal  disease (ie vomiting)

	3) Pregnancy			3) hypersensitivity to iodine compounds



PATIENT PREPARATION:



	1) reduced bloating and gas producing diet the night before

	2) Last meal around 6-7 p.m. and should contain some fat

	3) Take the tablets (1 per 25 pounds of patient weight; round up) with meal. Either Helopate (water insoluble) or 

                    Bilopate (water soluble).

	4) Exam scheduled in the a.m.

	5) Make sure patient does not sneak food in the a.m.



EXAM PROCEDURES:



	1) Carry out a plain film of abdomen and chest as a baseline. Stones do not pick up contrast and are fill in defects.

	2) You may see pigmented stones on radiograph but not the cholesterol stones.

	3) Carry out the exam and then have patient eat some chocolate or fat meal (cholecstocol). After half an hour do another 	 	    viewing. You should see that the gallbladder has functioned by having contracted and bile going into the duodenum.

	

FINDINGS:



	1) Porcelain Gallbladder is one that has a border all the way around that is radioopaque. This is due to chronic   	  	    inflammation putting calcium in the wall of the gallbladder. Contraction is not optimal and patient likely to get 	 	    carcinoma therefore gallbladder should be removed.

	2) You may see on a film a solitary stone in the right upper quadrant. This may be due to a variety of reasons as follows:

		- a stone			- calcified costocartilage		- liver calcification

		- Blood vessel lymphode	- previous barium	

	   You need to view an oblique shot to come up with a diagnosis. Also you may have patient breath in and out and take 	 	   differential radiographs to see how the object has moved.



	3) Phyrgian Cap may be seen at the lower extremity of the gallbladder. This is a congenital fold. 

	4) Gallbladder stones of equal Specific Gravity will line up together. 

	5) Bag of diamonds looks like 1000’s of stone in a bag

	6) Non visualization of stones may be due to:

		- Cholelithiasis/cholecystitis		- failure to injest tablets correctly	- biliary tract obstruction

		- esophageal/gastric obstruction	- malabsorption			- pancreatic disease

		- diarrheal conditions		- intrinsic liver disease		- prior cholecytectomy

3) GASTROINTESTINAL TRACT EXAMINATION (PART III)



GALLBLADDER EXAMINATION:



OTHER EXAMS:



	1) Operative cholangiography					2) Postoperative T-tube cholangiogram

	3) Hepatobiliary radionuclide scan				4) Percutaneous transhepatic cholangiogram

	4) Endoscopic Retrograde cholangiopancreatography (ERCP) 	5) Computerized tomography

	6) Gallbladder Ultrasound (detects 95% of stones)



MISCELLANEOUS INFO:

	

	( Hypersthenic patient is generally shorter in height with broad hips and shoulders and short torso

	( Sthenic patient is average height, weight and torso length. May be slightly heavier than average.

	( Hyposthenic/asthenic patient is generally tall and thin with long torso.

	



FUNCTIONS OF THE GALLBLADDER:



	1) Storage of bile		2) Concentration of bile by hydrolysis		3) Contraction when stimulated by CCK



COMPOSITION OF BILE:

	

	( 82% water			( 12% bile acids		( 4% lecithin and phospholipids

	( 0.7% unesterified cholesterol	( conjugated biluribin	

	( proteins, electrolytes, mucus, drugs & metabolic by products



TYPES OF GALLSTONES:



	1) Cholesterol and mixed stones formed 80%. Formed mainly of at least 80% cholesterol. 

	    (CANNOT BE SEEN ON PLAINFILM RADIOGRAPH)

	2) Pigmented stones form 20% only.  Contain less than 10% of cholesterol.

	    (CAN BE VISUALIZED ON PLAINFILM RADIOGRAPH)



PREDISPOSING FACTORS TO GALLSTONE FORMATION:

	

	( obesity	( weight loss (crash diets)	( pregnacy 	( fasting

	( estrogens	( high fat diet		( medications (contraceptives)



GALLSTONE SYMPTOMATOLOGY:



	( Gallstones produce inflammation and obstruction of cystic or common bile duct. 

	( The pain may radiate from right upper quadrant to inferior scapular border, right shoulder and back.





	























4) URINARY TRACT EXAMINATION (PART IV)



I.V. UROGRAM (AKA EXCRETORY UROGRAM or I.V. PYELOGRAM)



By definition it is an advanced diagnostic imaging exam of the urinary system either via introduction of a radioopaque substance (water soluble Iodine) by Intravenous or via Catheterization. In this exam we do not use radionuclear imaging.

The purpose is to evaluate and assess the anatomy and functioning of the collecting portion of the urinary system especially the kidneys. 

All positions of the benzene ring are filled ( allowing the exretion of all the media via the kidneys.



CLINICAL INDICATIONS:



	1) abdominal/pelvic masses	2) renal/ureter calculi	3) flank pain		4) UTI

	5) kidney trauma		6) hematuria		7) assessment of renal failure



CONTRAINDICATIONS TO INTERVENOUS UROGRAM:



	1) failure to urinate		2) multiple myeloma	3) diabetes	4) sickle cell anemia

	5) coronary heart failure	6) anuria			7) pregnancy	8) hypersensitivity to Iodine 

	9) severe hepatic/renal disease



PATIENT PREPARATION:



	1) Reduced bloating and gas producing diet the night before

	2) Last meal around 6-7 p.m. and should contain some fat (no food after midnight) [at least 8 hours between last food 		     and exam.

	3) Take a laxative before going to bed 

	4) Exam scheduled in the a.m.

	5) Have enema in the morning

	6) Void bladder prior to the test to ensure that all the C.M. goes into bladder & ( patient comfort



EXAM PROCEDURES:



	1) Take a clinical history of the patient 

	2) Carry out a plain film of abdomen and chest as a baseline. Patient must be supine and must expire completely. This is 		    to insure that the kidneys go as high as possible in the abdomen.

	3) Inject the C.M. into the patient and note start time

	4) Take radiograph at the 1 minute mark (nephrogram). If you want to better visualize the kidney you may want to take a 	     nephrotogram.

	5) Follow this by a 5 & 15 minute AP  Supine film. Next is a 20 minute film of posterior obliques.

	6) Finally have patient void bladder and take a post void film (prone or erect). This helps drain the kidneys and then we 	 	    can measure how far down the kidneys have dropped. Kidneys should not drop more than 1 vertebral body. If they do 		    then  the ureters become kinked.

	

FINDINGS:



	1) Kidney Flushing is when the kidneys appear full & at this point we measure kidney size and compare bilaterally. You            	    will also compare to see if kidneys flush at same time. If they don’t then there is a problem with the slow kidney.

	2) Look for smooth contour and outline of the kidneys. Bulges on kidneys are not problematic.

	3) Pseudo-tumours may present as: 

		(  Fetal lobulations that are smooth and scalloped in appearance on renal outline. (renal calyx  normal)

		(  Septum of Berlin which is a suprahilar bulge in region of cortical septum & extends vertically  into 			    the medulla @ or above the middle of the kidney (may occur bilaterally 60% of time)

		( Dromedary Hump is a prominence at the mid lateral portion of Left kidney during formation of Spleen

	4) At the 2 minute mark kidneys should start unblushing and CM moves into the renal pelvis.  Again we are looking to 	  	    see that both kidneys are unblushing at the same rate.





4) URINARY TRACT EXAMINATION (PART IV)



UROGRAM (AKA EXCRETORY UROGRAM or I.V. PYELOGRAM)



FINDINGS CONTINUED:

	

	5) Staghorn calculus (AKA Magnesium ammonium /phosphate film or Struvite film) are seen on the plain film scout 		     radiograph.  Generally indicates that there is recurrent UTI’s. More often in females and the stone fills entire proximal 	     collecting tubule and pelvis.

	6) Renal Calculi (nephrolithiasis) or ureter calculi (ureterolithiasis) are 80% Ca++ oxalate or Ca++ phosphate. Most 		    stones are opaque enough to see on the scout film.

	7) Uric acid (xanthine) stones [radiolucent] and cysteine stones [faintly radio dense] show up as fill in defects.



URETERIC COMPRESSION



	(The purpose of this exam is to enhance filling of the pelvicalyceal system & proximal ureters. It also allows the 		    collecting system to retain the contrast medium.	

	( The weight is placed near pelvic region  ( obstructing ureters to simulate an obstruction. The ureters fill with 	  	     contrast & become dilated.

	( There are 3 contstricted areas that we see:

			1) pelvicourethral junction	2) pelvic brim	 3) ureterovestibular (Most common obstructed)



	( CONTRAINDICATIONS TO URETERIC COMPRESSION:

		( abdominal mass		( abdominal aortic aneurism		( recent abdominal surgery

		( severe abdominal pain	( acute abdominal trauma		( pregnancy

	

COMMON EXAMINATIONS OF THE URINARY TRACT:



	1) Retrograde urogram (pyelogram) through urethra	5) Retrograde urethrogram

	2) Intravenous urogram (IVU/IVP)			6) Computed Tomography

	3) Retrograde cystogram (cystogram)			7) Ultrasound

	4) Voiding cystourethrogram				8) Radionuclide Examinations

	

	MISCELLANEOUS INFO:

	

	( Kidney & ureter are retroperitoneal and follow the spinal column 

	( Bladder and urethra are infraperitoneal 

	( Right kidney is lower than left one due to the size of the liver 

	( Trauma to the rib/vertebra over the kidneys could associate kidney trauma

	( Ureters enter bladder posterior-laterally

	( Kidneys are around the level of T12-L2 (midway between zyphoid and iliac crest) 

	

































4) URINARY TRACT EXAMINATION (PART IV)



RETROGRADE UROGRAM (RETROGRADE PYELOGRAM)



By definition it is an advanced diagnostic imaging exam of the urinary system either via introduction of a radioopaque substance (water soluble Iodine) by Catheterization into the urethra, through the bladder & into ureters.  In this exam we do not use radionuclear imaging.

The purpose is to visualize obstructions high up in the renal system (these could be tumours or kidney stones)

This is a good test for patients who are allergic to Iodine based C.M.



CLINICAL INDICATIONS:



	1) inadequate filling of the pelvic system during urography (possible tumour/kidney stones)

	2) assessment of pelvical or urethral calculi

	3) post-operatively for  integrity of collecting system



EXAM PROCEDURES:



	1) Prior to carrying out the Retrograde Urogram use a cytoscope to evaluate the bladder.

	2) Move the catheter in very slowly and check for obstructions along the way.

	

FINDINGS:



	1) You will not see a Nephrogram phase in the kidney. 





RETROGRADE CYSTOGRAM (CYSTOGRAM)



By definition it is a non functional but anatomical examination of the bladder accomplished by filming with introduction of C.M.  via urethral catherization

The purpose is to assess the bladder shape and contour



CLINICAL INDICATIONS:



	1) extrinsic mass		2) intrinsic mass		3) suspected bladder trauma (ie pelvic fracture)

	4) uterovesicular reflux



EXAM PROCEDURES:



	1) In both adults and children 150 cc (ml) of C.M. is instilled into the bladder. In children this may be uncomfortable

	

FINDINGS:



	1) A good bladder looks nice and round and no reflux is noticed into the ureter

	2) A benign prostrate hypertrophy will be seen at the base of the bladder. Bladder looks pushed up and C shaped.

























4) URINARY TRACT EXAMINATION (PART IV)



VOIDING CYSTOURETHROGRAM (CYSTOURETHROGRAM)

By definition it is an advanced diagnostic imaging exam via use of C.M. that is water soluble Iodine based that is instilled via catheterization.

The purpose is to assess function and anatomy of the bladder and urethra



CLINICAL INDICATIONS:



	1) trauma		2) involuntary loss of urine		3) strictures (possibly caused by multiple episodes of 								    gonorrhea



EXAM PROCEDURES:



	1) Female patient take radiograph A-P and have them urinate

	2) Male bladder position them to take a 30( right posterior oblique and then have them urinate in a cup 

	





















































































5) CRANIAL IMAGING (NEW MATERIAL AS OF 07 July 2000)



A. 	SKULL SERIES & NORMAL ANATOMY:



For generalized head trauma we can use Radiographs. However, if truama is severe, patient is unconscious & we suspect possible anurysm then we should consider using CT or MRI on the patient.



STANDARD SKULL SERIES (Radiographs):



	1) P-A Caldwell: 	( Patient may be supine or standing

			( Ensure that the Ocular orbit/Ear line is perpendicular to Floor (supine) or Wall (standing)

			( Tube tilt is 15( down (beam should come out through the nose & Nasion should be centre of film)

			( Most skull structures seen here including sinuses, orbits, nasion, nasal concha, maxilla & 				     mandible.

			( The most radiodense area is the petrous bone (densest bone in the body)



	2) Townes A-P:	( Patient may besupine or standing

			( Ensure that the occiput is well placed against bucky

			( Tube tilt is 37( down

			( Visualize occipital bone very well (fractures & lesions) & also foramen magnum, odontoid, 				       pituitary/sella turcica (tumours & aneuryisms)



	3) Lateral (L&R):	( Always take a Left & a Right Lateral

			( Always take this shot FIRST to rule out SPINAL CORD FRACTURE!!

			( Patient may be supine or standing

			( Ensure Central Ray (CR) is 2 inches above External Auditory Meatus

			( Calvarium, Hard palate, occipital bone, Odontoid/C1 (most common site for fractures) 

			( ONLY VIEW THAT WE CAN SEE ALL THE SINUSES 



OPTIONAL VIEWS (Radiographs):



	1) Submentovertex:		( Patient is placed with head in complete extension (may be uncomfortable)

				( Central Ray (CR) is shot through the throat with 0( tube tilt

				( Foramen Magnum, Petrous bone



	2) Sinus Views:		( Patient is placed with head so that the Central Ray can be shot through Nose.

	    (Water view)		( Visualize Maxillary, Frontal (one is larger than other most of time) sinuses

				( Sinusitis is seen as light white radiodensity in sinus.

				( Tumour is seen as lumpy white radiodensity in sinus.



	3) Sinus Views:		(This wiew is also taken to observe the sinuses. 

	    (Lateral Spot)		( Visualize Frontal, Maxillary 



SKULL SHAPES:



SKULL SHAPE & DESCRIPTOR�ANGLE OF PETROUS BONE��Brachycephalic - Short & Wide�54(��Mesocephalic - Average Skull�47(��Dolichocephalic - Long & Narrow�40(��













5) CRANIAL IMAGING



A. 	SKULL SERIES & NORMAL ANATOMY:



SKULL & UPPER CERVICAL MENSURATION:





NAME OF MENSURATION�HOW IS IT MEASURED & NORMAL VALUES�CLINCIAL INDICATIONS  AND  COMMENTS��Sella Turcica Size�( cavity of sella is measured A-P & it

  height is also measured

( normal is maximum 16 mm A-P  &

      maximum 12 mm in height

�( If the dimensions are larger than normal it may indicate:

        - Empty sella syndrome; where CSF

          fills the cavity making it bigger

        - Possible tumour growth��Chamberlains Line�( A line is drawn from the hard palate to the “opistheion” of the occipital bone

( The odontoid should not be more than

      7 mm above this line�( Greater than 7 mm indicates “basilar

    impression” that may be caused by:

     - padgett’s disease

     - osteomalecia

     - congenital platybasia

 REALLY SOFTENING OF SKULL

 BONES��McGregor’s Line�( A line is drawn form hard palate to the

    inferior surface of the occiput

( The Odontoid should not be higher

       than 8 mm (in males) & 

       10 mm  (females) above the line�( Greater than indicated “basilar

    impression” that may be caused by:

     - padgett’s disease

     - osteomalecia

     - congenital platybasia

 REALLY SOFTENING OF SKULL

 BONES��McRae’s Line�( A line is drawn through foramen magnum joining the basion & opisthion

( Post. occiput should be lower than line

( Odontoid to traverse 1st 1/4 of line�( If occiput higher this indicates Basilar

   Impression

( If Odontoid not in 1st 1/4 of line; this

  could indicate a fracture��Martin’s Basilar Angle�( Two lines are drawn. One from the Nasion to Sella Turcica; The other from the Sella Turcica to Basion

( Angle should be between 123-152(�( An angle greater than 152( indicates

   Basilar Impression��





B.	HEAD CT:

	

	( Generally taken as axial slices through the head

	( circle of willis, mastoid sinus (probably more than this but Prof. was running out of time)



C.	HEAD MRI:

		

	( May be taken axially, sagitally, coronally as required.

	( visualize detailed structure of the brain



















6) MYELOGRAPHY



MYELOGRAPHY



By definition it is an advanced diagnostic imaging exam of the spinal cord by injection of a radioopaque water soluble Iodine based C.M.

The purpose is to assess & visualize the thecal sac & surrounding structures (indirectly). 

In 1919 used Radiolucent CM with air or gas; then in 1940/70’s used oil based CM (not absorbed by body & stayed with patient till they died. In 1980/90’s used new water soluble Iodine based CM that was easier on patients

CSF is produced by ventricles & has two functions: - shock absorbing & protective barrier from pathogens

There are 31 pairs of nerves (cervical enlargement at C3-T2 & Lumbar enlargement at T9-L2)



CLINICAL INDICATIONS:



	1) benign and malignant tumours (within and outside of cord)	2) cysts

	3) extradural lesions (Mostly Herniated Nuclear Pulposis HNP)	4) Bone fragments caused by trauma

	5) intradural extramedullary lesion (inside dura but not cord)		6) intradura extramedullary lesion (within cord)

	7) identification of multiple lesions				8) unavailability of CT/MRI



CONTRAINDICATIONS TO INTERVENOUS UROGRAM:



	1) blood in CSF			2) arachnoiditis (inflammation of arachnoid matter)

	3) increase intracranial pressure	4) recent lumbar puncture (within 2 weeks prior) [may leak out of old hole]

	5) sensitivity to iodine		6) patient on diabetic medication

	7) dehydrated patients 		8) patients with multiple myeloma



PATIENT PREPARATION:



	1) Reassure patient about the procedure as they may experience some anxiety

	2) Give valium or muscle relaxant 1 hour before procedure

	3) Any patients on neuroleptic medications should refrain from their use for 48 hours before the procedure

	4) Have patient drink ample quantity of water to keep hydrated



EXAM PROCEDURES:



	1) The area of injection  (generally L3/L4 level) must be thoroughly shaved and then a local anesthetic applied to it. 

	2) If possible have the “radiologist” do the procedure to ensure patient comfort

	3) Even if you do a cervcial visioning, do lumbar puncture instead of cervical puncture. Simply tilt table to have CM go 		    towards cervicals. There is less chance of an error occuring low down in the spine.

	4) As the needle is inserted you will hear a “POP” indicating that you are in the correct level & depth.

	5) Allow about 15 ml of CSF to be drained out of spinal tap & then introduce an equal amount of CM (water based 	    	    Iodine soluble) and apply a bandage. 

	6) Carry fluoroscpoic film & conventional radiography (take A-P, Lateral, & Oblique views)

	

FINDINGS:



	1) Contrast will help in outlining the spinal cord & show if it is compressed or pushed out of place. 

	

POST PROCEDURAL CARE:



	1) The patient must remain in a semi erect position (15-30() to prevent CM from going to the brain

	2) Restrict patient to bed for 3 hours & then observe for a further 12 hours

	3) Encourage the patient to drink fluids to help rid the body of the CM
















7) DISCOGRAPHIC PROCEDURES





DISCOGRAPHIC PROCEDURES




By definition it is an advanced diagnostic imaging exam of the
 
individual intervertebral discs following 
injection of a radioopaque
 water soluble Iodine based C.M into the centre of the 
nucleus pulposis.


The purpose is to assess &
 correlate 
morphology of N.P. 
 
to 
patient pain
.



Reproduction of pain is termed: 
“
provocative Discograph
”
 & indicates a pathological deformation of the 
disc.


The procedure is most often carried out at the lumbar levels



Disc has the function of supporting the structures & providing articular mobility. The pai
n fibres of the disc are mostly pos
terola
terally located




CLINICAL INDICATIONS:




	1) 
Establish the presence of discogenic pain & also confirm it.


	2) Iso
l
a
te a specific symptomatic level (always do 3 levels; 1 above and one below area b
eing looked at)


	3) Determine suitability of surgical intervention






CONTRAINDICATIONS TO INTERVENOUS UROGRAM:



	
1) ??? ASK Dr. Jarrett if there are any. She didn
’
t mention any??




PATIENT PREPARATION:



	1) 
Ensure that all prior imagings studies have been reviewed.


	2) Obtain 
completed 
consent form fro
m patient


	


EXAM PROCEDURES:



	1)
 
Do fluoroscopy & C-arm portable unit



	2) View at least 3 levels to cover area completely


	3) Injection is made into the asymptomatic side (if both sides affected then injection ca
n be done either side)



	4) A CT may be done to compare the findings as required.


	

FINDINGS:



	1) 
The Nucleus pulposis will appear normal (unilocular), Bilocular or Double wafer (pathogeni
c), 



                     
flattened/squashed 
(pathogenic
)


	

POST PROCEDURAL CARE:



	
1) ??? Dr. Jarrett didn
’
t give us any???
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Osmosis: the movement of water across a semipermeable membrane



Osmolality: a property of  a solution which depends on the [ ] of the solute per unit of solvent










