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Q1: A patient came with complaint of difficulty in swallowing; which imaging procedure is best for its diagnosis and what are the standard protocols for this procedure?

Answer:  Barium Swallow.
Patient with difficulty in swallowing is related to the diseases of esophagus. When there is problem in the esophagus, it will lead to difficulty in swallowing or dysphagia.so to rule out diseases of esophagus the best radiological procedure is Barium Swallow. The barium swallow is diagnostic radiology examination using X-ray to examine the esophagus.
Standard Protocol for Barium swallow:

Barium swallow is an examination of the esophagus using barium to coat the walls of the esophagus so that it may be examined under X-ray. Barium swallows is used to identify any abnormalities such as tumors, ulcers, hernias, pouches, strictures, and swallowing difficulties.
Usually, this test can be performed on an outpatient basis. Patients may be advised not to eat or drink after midnight on the night before the examination.
The procedure follows this process:

1. The patient will be asked to drink the barium liquid and to swallow baking soda crystals. It is important not to belch, as the gas assists the radiologist in evaluation.

2. The patient will stand behind a machine called a fluoroscope (a device used for the immediate showing of an X-ray image).

3. The patient may be asked to move in different positions and to hold his or her breath while the X-rays are taken.

4. Following the examination, barium may cause constipation. The patient may be advised to drink plenty of fluids and eat foods high in fiber to expel the barium from the body.
Q2.Explain the different positions used to the take films for barium meal?
Answer :   Barium Meal: It is the radiological  study of esophagus , stomach , duodenum and proximal jejunum . It is done by oral administrations of contrast media.
Different positions for barium meal:
1. Patient lying supine is rotated with the right side going up in a continuous clockwise manner for obtaining a good coating of the entire stomach mucosa.100-250 ml of barium is given. Spot films of the filled fundus in varying obliquity may be taken.

2.   Duodenal bulb and C loop can also be taken in right anterior oblique position.
3. In erect position, right anterior oblique view of stomach shows incisura angularis and proximal jejunum. 

4. Anteroposterior or Supine position
Arms at sides outsides of radiographic field

5. Right anterior oblique (RAO) or Semi prone position
Patient head in right lateral position
Especially  pyloric canal and duodenal bulb.
6. Left posterior oblique(LPO):

Patient head on pillow and Left arm extended away from body, to prevent unwanted superimposition

Especially fundus.

Pyloric canal and duodenal bulb should be seen without superimposition.

7. Lateral: Right later, Raise patient’s arms and Flex knees
Especially anterior and posterior walls of stomach, duodenal bulb, and duodenal loop.
8. Left anterior oblique (LAO).Patients head and arms on pillow.

To demonstrate the lesser curvature

Q3. Write the general classification of contrast agents used in conventional radiological procedures also explain each classification ?

Answer:  Contrast Agents:
Contrast agents are the chemical substance used to enhance the visibility of internal structure, which increase or decrease the density of organ under examination.

Classification of Contrast Agents:

Contrast Agents are classified into two parts:

1. Positive Contrast Agents 

2. Negative Contrast Agents

1. Positive Contrast Agents:
· They have high atomic number.

· They are radiopaque.

· White on film.

Example:
· BaSO4 used in GI studies 

· Iodine compounds
Uses:

1. Angiography: contrast study of vessels.

2. Hysterosalphinogography: Contrast study of female uterus and Fallopian tube.

3. Myelography: Is the contrast study of spinal cord. 

4. Sialography: Is the contrast study of salivary gland.

5. Cholangiography: Is the contrast study of G.B, cystic duct and CBD (common bile duct).

6. Intravenous and retrograde urography: Is the contrast study of urinary tract.
Types of Positive Contrast Agents:

There are two types of positive contrast agents.

1. Non-water soluble

2. Water soluble

1.Non-water Soluble Iodinated contrast media:
They are used in the diagnosis of obstructive gastrointestinal disease. It is divided into two parts.      

1.Barium Sulphate (BaSo4)   

2.Oil Based contrast media

1. Barium Sulphate (Bao4):

· Barium Sulphate is the inorganic compound. It is a white crystalline solid that is odorless and insoluble in water .Barium Sulphate works by coating the inside of your esophagus, stomach ,or intestine which allows them to be seen more clearly on a CT scan or other radiological (x-ray) examination.
Uses:

· barium swallow 

· barium meal

· barium enema

· barium meal  and follow through

· Enterodysis
2. Oil Based Contrast Media:
· Made from fatty acids

· Iodine added to Easter groups

· Insoluble in water

· Long persistence in body

· High surface tension 

· High viscosity

· Slow absorption and excretion

Example:

Myodil, dinosil, lipidol
Advantages:

a.
Adequate radio-opacity for demonstration of leakage.

b.
High viscosity that shows excretion from the gland.
Disadvantages:

a.
Too dense, hence poor visibility of spinal cord through contrast column.

b.
Oil Embolism may occur by accidental intravascular injection.

c.
It cannot be used in CT.

2.
Water Soluble Iodinated contrast media:
Iodinated water soluble contrast agents are used for X-ray based imaging modalities such as computed tomography(CT), although they are also used in fluoroscopy , angiography and venography , and even occasionally , plain radiography. Although the intravenous route of administration is most common, they are also administered by many other routes, including gastrointestinal (oral, rectal), cyst urethral, vaginal, and intraosseous, etc.
Types of Water Soluble Iodinated Contrast media:
   1.High osmolar contrast media:
· Conventional contrast media
· Water soluble
· Tridentate at (C2, C4, C6) of benzene ring.
· Iodine particle ratio=3:2
· Molecular weight=600-800
· Osmolality at 280mg12perml=1500osmol per kg H2O
Example:
1.Iothalamate(Conroy , Trio video)
2.Ioxithalamate
3.Metrizoate
Disadvantage:
High osmolality (8 X Plasma) because of the non radiopaque cations (Na & meglumine) is responsible for the adverse effects.
2. Low osmolar contrast media:
- Oxalate (Hexagram)
-Safe than high osmolar contrast media
-Only compound, mixture of sodium and melamine salts.
-Iodine particle ratio is 6:2 or 3:1
-Molecular weight is 1269
-Iodine content at 0.3 osmolar per kg H2O=150mgl perml
-Osmolality at 280mg 12per ml=560 osmolar per kg H2O
Example:
1. Isovue
2. Omnipaque
3. Ultravist
4. Optiray
Types of Low osmolar contrast media:
a. Ionic
b. Non -Ionic
a. Ionic:
- Dissociates into separate ions when injected.
- Creates hypertonic condition
- Increase in blood osmolality
-Deteriorate sodium (Hypaque)
-Iothalamate melamine (Conray)
B.Non-Ionic:
-Does not dissociate 
-Remains near isotonic
- No significant increase in osmolality
-Iodixanal (Visipaque)
-Iopamidol(Isovue)
3. Iso osmolar contrast media:
-currently available is iodixanol(Visipaque 270 & 320).
-osmolality of 290 mol per kg H2O, similar to blood.                         
-Isotonicity and lack of osmotoxicity of these contrast media result better renal tolerance.
-lower incidence od adverse events than other nondimeric contrast media.
-causes less frequent and less imtense discomfort on injection.
2. Negitive Contrast Agents:
-Organs more radiolucent.
-There is low atomic number.
-Black on films.
Example:
1. Water
2. Air
3. CO2
Used:
-Used for double contrast media.
