 Radiology :

Veterinary radiology: science which deals with the medical case by using the radiation power of some irradiated elements like x-rays, alfa, beta, gamma, and CO 60. These x-rays were discovered by chance by A German physicist (Wilhelm Conrad Roentgen) on November 8, 1895.these rays quickly put to use for medical purpose .for example, Angiography was first described in 1896.Roentgen was awarded the first Nobel Prize for Physics in recognition of his discovery. 
Radiograph: (shadowgraph  :  =radiographic film.
Radiography: art and science of taking radiographs .
Radiologist : a man who working in radiology .
Radiographer: a man who taking radiographs. 
The x-ray can be used in.
1) Costumer services. (Check point, reconstruction building and method, for evaluate the main working of the great art and painting).
2) For medical cases. (Diagnosis, treatment, prognosis).
A radiograph:
Is an image consisting of the outline of structure and their varying densities.
Or it is an image made up of shadows of different opacities.
Five observation of significance can be made from the study of radiograph, as far as abnormalities. The changes which can be detected radiographically in:
· Size
· Shape
· Number
· Position
· Opacity 
Properties of X-ray :
 The X-ray photons like the visible light , travel in straight lines , have the same speed of visible light , and found under the same laws of visible light , but it have the following characters.
1-invisible.                2-trvel in straight  lines.
3- have penetration power, the degree of penetration depended upon :
    a- atomic number of the matter ( the high atomic number like lead (82) is the more radiopaque , and the 
     less atomic number matter like air is the more radiolucent)..
    b- wave length ( the shorter wave length , have more penetration) .
    c- density of the matter. The ↑absorption by ↑the power of density ( density of air less than the density of fluid ) 
    d-thickness of the subject ( or tissue )↑increase the thickness decrease the penetration.
4- fluoroscopy : X-ray when strik some material give fluorescence light like calcium tungstate which found in intensifying screen, and zinc cadmium sulphide, which used in fluoro-screen.
5- photographic effect-which can be regested on the radiographic film. As a visible photograph. 
6- biological effect-the X-ray produce somatic and genetic changes .
7-ionization of cells.
The medical use of the x-rays power
Skeletal system:  
  Plain radiography
1. Normal radiographic appearances.
2. Diagnosis of most of bones and joints affections and diseases. (Fracture, osteomylitis, osteosarcoma, joint dislocation, and Hip dysplasia).
3. Treatment.
a. Therapeutic dose.
b. To decide best method for fixation.
Digestive system:
 Plain, contrast radiography, and double contrast radiography
1. Normal radiographic appearances.
2. Physiological action of the stomach.
3. Diagnosis of digestive obstruction (partial or complete).
4. Diverticulum and anomalies.
5. Foreign body (tumor, granulation tissues, metallic or non metallic mass).
6. Diaphragmatic hernia.
7. Displacement.
8. Torsion.
9. Enlargement.
Urinary system:
 Plain, contrast radiography, and double contrast radiography.
1. Normal radiographic appearances.
2. Obstruction partial or complete.
3. Anomalies.
4. Abnormal mass (calculi, tumor).
5. Displacement.
6. Enlargement.
Genital system: plain radiography.
1. Normal radiographic appearances.
2. Fracture (Os penis).
3. Anomalies.
4. Pregnancy diagnosis. (Number of fetus, statues, age of fetus, and time of parturition).
5. Uterus affection. (Mummified fetus, macerated fetus, ectopic pregnancy, and emphysematous fetus).
Cardiovascular system: plain and contrast radiography.
1. Normal radiographic appearances.
2. Heart enlargement.
3. Heart displacement.
4. Shunt or rupture.
5. Occlusion.
6. Abnormal mass (brain tumor).
Radiation hazard and prevention : (dangerous of X-ray ).
     The X-ray have two effect.
1-somatic effect                            2-genetic effect.
Somatic effect : the X-ray ionized the tissue and make injury to the tissue , not all the body tissue in the same sensitivity to the X-ray , the most sensitive is the multiplying cells , such as the blood forming organs (bone marrow, lymphoid tissue, and spleen ), the gonads, embryo---etc. 
  The nervous system , the bone , are relatively radio-resistance. Mothers and boys below 16 years not allow to help in X-ray.
Genetic effect : the X-ray increase the incidence of mutations when the genital organs are irradiated (increase the number of abnormal births )
  The excessive irradiation cause cancer, opacity of the lens and infertility.
Prevention: 
1- all the persons involved should be away from the source of X-ray (stand as far away from the primary beam ) , and the workers wear the apron have 0.5 mm  lead, and protective gloves have 0.33 mm lead.
2-restrict the primary beam only on the examined area.
3-use of filter.
4-anesthetize the animal.
5-care should be exercised to not repeat the film.
6-covered the examination table by lead for protection of feet.
7-use of special badges for measuring the amount of body exposure. 
Contrast radiography : 
  Contrast radiography ; are using the contrast media in radiography. Contrast media ; are media used in contrast radiography to enhance (increase )visualization of soft tissue , which are radiolucent and difficult to visualize in plane radiographs, such as positive contrast media like barium sulfate , and iodine compound , and negative contrast media like air.
Types of contrast media:
1-substances used in examination of alimentary tract .Insoluble and non-insoluble substances such as barium sulfate as in barium meal and barium enema.
2-water soluble agent. Such as organic iodine preparations, used in blood vessels, urinary system , brain –etc. like coronary urografin, hypaque, diagonal. etc.
3-agents excreted through the biliary system. Its also organic iodine preparations which after absorption from the GIT or following I/V  injections are excreted by the liver and visualize the biliary system. Like biligrafine , cholecystopaques.
4-viscous and oily agents. Such as those used in bronchial tree and uterus , around the spinal cord such as Dionosil (oily and aqueous )—for lung , Neo-hydriol fluid.
5-gaseous agent. Like gas, O2, Co2, NO2---etc.
Diagnostic and special procedures in radiology:
Techniques of contrast media.
1-Digestive system    --a-oesophagogram—by using barium paest 
                                  b-upper gastrointestinal series-by barium meal.
                                  c-lower gastrointestinal examination –by barium enema.
                                  d-sialiograph—for salivary glands.
2- Urinary system :
  *Pyelograph—I/V  injection of water soluble iodine preparation for visualization of kidney , ureters, and 
   urinary bladder. By drip infusion/or bolus injection.
 * Cystography—for urinary bladder.
3-Cholecystography—for gall bladder.
4-Bronchography—for lung and bronchial tree.
5-Fasciography—injection of air for visualization of muscle, tendon, and soft tissue.
6-Angiography—cardiac , cerebral , peripheral.
7-Myelography –for spinal cord.
8-Arthrography –for the joint .
9- Peritoneolgraphy –for peritoneal cavity 
*Radiographic interpretation :
 Radiograph is a picture of the number of X-rays passing through something such as an animals body , not all of the X-ray pas through, but some will absorb by parts of body the bone is the greatest then the muscle, fluid , fat , air which is the lowest.
 Number of important steps must be competed before interpreting .
1-case history                2-phsical examination           3- correct radiographic procedures.
 Case history :  as in any phase of diagnosis a complete and detailed knowledge of the animals medical history must be known for proper radiographic evaluation. 
Physical examination: radiographic examination is ordered only after a clinical opinion has obtained. Generally the purpose of radiography is to confirm a clinical diagnosis or impression, not to make the diagnosis. Detailed   and complete physical examination is necessary to establish a reason for radiography and to determine the part of the animal to examined radiographical. A good physical examination is often the most neglected step of the basic requirement
Correct radiographic procedures: 
1-two view 90 degree to each other and other angular view as necessary , this is important for locating pathological lesions standard  positioning like RL,LL,VD,DV,  ---etc.
2-good radiographic technique is the basic factor in interpretation.
3-special radiographic techniques such as the of contrast media, non –routine positioning . 
Radiographic diagnosis :
Radiographic diagnosis consist of two important parts :
1- location of the lesion ( determining the presence of an abnormality or not ).
2-classification of the lesion ( make differential diagnosis ) location of the lesion.
   a--the two radiographs placed on illuminators .
   b- must be know the normal anatomy of each area .
   c-Must be know the radiographic anatomy .
   d-The radiographs should always be placed on the viewer in standard manner(R right side apposite the left 
     side of examiner , and the head of the animal to the left of examiner).
   e- radiographic signs of a disease is the changes in the size  , architecture, contour , density, position, and 
    function, should be observed.
    f-systematic examination, should be done ,like 
osseous system ,( bone , cortex) , compare one side with the other .
abdomen –study GIT (liver , stomach, small and large intestine ) contour, size , and position of each part.
Urinary system. Kidney , bladder, and external structures.
Genital organs.
Spleen , skull, thorax, extremities.
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