Radiology Questions w/ answers – would make great flash cards
1. What is a photon?

A photon is a small bundle of energy. Each photon travels at the speed of light and as a specific amount of energy.

2. What are the parts of an xray machine and what does each do?

Xay tube: the basic apparatus that makes xrays 

Cathode: source of electrons that flow to anode which then produce xrays. Consists of a filament: which is the source of electron and it lies in the Focusing cup: which direxts the electrons into the narrow beam directed at the Focal spot on the anode and in here the tungsten Target converts the kinetic energy of the electron into xray photons

Power supply: provides a low voltage current to heat the xray tube filament and generate a high potential difference between positive and negative. 

3. How are xray beams formed in an xray machine?

The power supply generates the electrons to flow from the cathode to the anode where the tungsten target converts the kinetic energy of the electrons into xray photons.

4. How do adjustments n exposure time, mA, kVp, and filtration affect the number and energy of xrays produced?

Exposure time:  when you dopuble the exposure time then the number of photons is doubled, but not their range of energy.

Tube current (mA): when you increase the mA, more ower goes to the filament, which then releases more electrons, which means more radiation, but no change in max or avg. energy. 

Tube Voltage (kVp): Increasing the kVp increases the potential difference between cahode and anode, which increases the energy of each electron when it strikes the target. 

Filtration: lessens the number of xrays produced because it only allows the useful high-energy photons to pass through.

5. What is the relationship between energy and wavelength of xrays?

The lower the energy, the lower the wavelength. The higher the energy of the xray, the shorter the wavelength.

6. What is the difference between filtration and collimation?

Filtration: a filter absorbs the low energy current.

Collimation: a collimator condenses the beam into a certain shape and size.

7. Wat types of interactions occur between xrays and matter?

Coherent scattering, photoelectric absorption, and Compton scattering.

8. What is the inverse square law and how does it affect beam intensity and required exp. Time? 

The intensity of the xray beam depends on the distance from the focal spot

The further away you are, the less intense the beam is, the longer exposure time you will need.

9. What are the units of measurement for the various quantities of radiation and what is the relationship between them?

Exposure (Gy): it’s a measure of radiation quantity, the capacity of radiation to ionize air.

Absorbed dose (Gy): it’s a measure of the energy absorbed by ionizing radiation per unit mass of matter. 

Equivalent Dose (Sv): 1Gy used to compare biological effects of different types of radiation to a tissue/organ

Effective Dose (Sv): used to estimate the risk in humans. All quantities of radiation. 

10. What are the units used for exp. Time and what is the relationship between these units?

Units of exp. Time= fractions of seconds, and seconds (whole #) (2) # of impulses per exposure. If you divide the number of impulses by 60, you get the seconds of exposure time. 

11. What is radiographic density?

The overall degree of darkening of an exposed film. Density is influenced by exposure and thickness and density depends on the number of photons absorbed by the film emulsion. 

12. What factors affect density?

Film density depends on the number of photons absorbed by the film emulsion.

Increase mA , Increase kVp, Increase exp. Time, Decrease distance between focal spot and film. Doing these 4 things increase the density. 

13. Define radiographic contrast?

Radiographic contrast describes the range of densities on a radograph. High contrast images sow both light and dark areas. Low contrast has light gray and dark gray areas.

14. Define radiographic speed? 

This refers to the amount of radiation required to prouce an image of standard density (1 above gross fog). Fast film requires less exposure and vice versa to make a density of 1.

15. Define film latitude?

Film latitude is a measure of the range of the useful densities that a film can record. Wide latitude films have lower contrast than narrow latitude films. Increase kVp= wide latitude and low contrast

Decrease in exposure= lighter image, decreased contrast.

16. Define radiographic noise?

Radiographic noise is the appearance of uneven density even though the film was evenly exposed. Primary causes are radiographic mattle (uneven density caused by the structure of the film or screens) and b radiographic artifact (mistakes).

17. Blurring is the loss of sharpness. 

18. As kVp of the xray beam increases subject contrast decreases. 

19. What is radiographic blurring caused by?

Image receptors (film and screen), motion blurring, and geometric blurring. 

Overall sharpness and resolution of a radiograph. Size of grain in film emulsion determines image sharpness.

20. Define sharpness?

Sharpness is the ability of a radiograph to define an edge precisely. Sharpness is lost through motion, geometric blurring because photons are emitted from a point source, image receptor blurring from film and screen.

21. Resolution: how well a radiograph is able to reveal small objects that are close together. 

Radiopaque: images that are light.

Radiolucent: dark areas on the film

22. What determines whether an object will be radiolucent or radiopaque?

Objects that are dense are strong absorbs and they will be radiopaque/light. Objects that are of low density are weak absorbers and allow photons to pass through so they cast a dark area on the film and are radiolucent/dark. 

23. What does the speed classification of intraoral film mean?

The letter of the intraoral film refers to the radiographic speed/ the amount of radiation required to make an image with standard density. The fastest dental film is F. Only films with a D or faster are appropriate for intraoral radiography.

24. What is the difference between direct exposure and screen films?

Direct exposure film is used for intraoral exams because it provides higher resolution images than screen/film combos. Screen films are used with intensifying screens to reduce patient exposure. 

25. How do intensifying screens work for extraoral radiography? 

An intensifying screen makes the film/image receptor 10-60 times more sensitive to xrays. A screen is placed on both sides of the film inside a cassette. When the phosphorescent crystals in the screen absorb xray photon, they fluoresce and the fl. Light exposes the film. 

26. What safelighting is appropriate for processing intraoral and extraoral films?

The red GBX-2 filter should be used as a safelight at the red end of the spectrum. Its best to place the safelight at 4 feet above the surface where opened films are handled

· 15 watt bulb

· limit handle under safelight to 5 mins. 

27. How do you test safelighting?

You can check safelighting w/a penny test. 

· open the packet of an exposed film and place it whereyou usually unwrap and clip to the hanger. 

· Place a penny on the film and let set for about 5 mins.

· Develop as usual. If the image of the penny is visible on the film, then the room is not light safe. 

28. What are the steps in processing films manually?

· Replenish solution

· Stir solution

· Mount films on hangers

· Set timer

· Develop

· Rinse

· Fix

· Wash and dry

29. What is the function of the various processing solutions?

· Developer solution: reduce all the exposed crystals with latent images to metallic silver grains. Eventually, these turn black and the unexposed crystals are reduced so they don’t develop.

· Fixing solution: it dissolves and removes the undeveloped silver halide crystals from the emulsion so the radiograph isn’t dark and nondiagnostic.

30. How can you tell when processing solutions need to be changed?

On the first pt after the solutions are changed you take a double film packet instead if a single to take the radiograph. One film is put in the pts chart and the other is used to reference successive films to see if the contrast and density are starting to deteriorate. 

31. What are the geometric principles behind the paralleling technique of intraoral radiography?

In the paralleling technique, the xray film is placed parallel to the long axis of the teeth and the xray beam is aimed at right angle to the teeth and film. There’s more object to film distance, but theres also more source to object distance. This reduces geometric distortion. 

32. What are the geometric principles behind the bisecting angle technique of intraoral radiography?

When 2 (’s share a complete side and have 2 equal, then they are equal. So the film is position as close as possible on the lingual side. The film and the teeth form an angle with the tip of the ( being where the film touches the teeth then you imagine a line that bisects this triangle in ½ and you aim the xray beam perpendicular to this line. 

33. What causes the radiographic image to be distorted in size and/or shape?

Distance of film to object and object to film will affect size. Film bent=distortion and also weird angulations may cause distortion.

34. Describe the effects of film position, horizontal/vertical angulation?

If the film is far away, the image will appear smaller.  If the film is angled, the beam has to be aimed properly or else the tooth will be distorted. 

Horizontal angulation: Influences the degree of overlapping o the crowns at the interproximal spaces.

Vertical angulation: influences the length of the image on the film.

35. What is the difference between periapical, bitewing, and occlusal radiographs?

Periapical: shows all of a tooth and the surrounding bone.

Bitewing: show only the crowns of the teeth and adjacent alveolar crests.

Occlusal: show an area of teeth and bone larger than periapical including palate and floor of dental arch.

36. Why is the film placed relatively far from the teeth in the paralleling technique? What is done to compensate for the increased object-film distance?

The film is placed far in order to place it parallel to the teeth and so that you can get the periapical areas on the film. To compensate for this, a long S-O distance is used to minimize the disadvantages imposed by the increased O-F distance. 

37. Why must film holding instruments be used with the paralleling technique and should be used with the bisecting technique?

The film holding instruments must be used with the para. tech because it holds the film properly in the mouth at the right distance and parallel to the teeth. With the bisecting angle a film holding instrument should be used because pt holding the film doesn’t always work out, and because you need the extroral guide to position the xray beam. 

38. What is the difference between horizontal and vertical bitewings?

The difference is whether the film is placed upright or sideways. Upright/vertical is used when you want to look at some extensive alveolar bone loss. Otherwise it’s the same. 

39. What modifications must be made to normal radiographic procedures when treating children?

· make minimal number of films

· reduce exposure, children are sensitive, use faster film, proper processing, beam limiting devices, ledded aprons, thyroid shields

· make bitewings for caries at periodic intervals after contacts have been closed

· periapical survey recommended for mixed dentition. 

40. What are the advantages and disadvantages of panoramic radiography compared with intraoral radiography?

· Advantages: broad coverage, low dosage, convenience, god for ppl that cant open wide, only takes 3-4 mins, useful for pt education, useful for evalution of trauma, location of third molars, extensive disease, legions, tooth development, retained teeth.

· Disadvantages: don’t display the details as intraoral PA’s do, cant detect small carious lesions, fine structures of marginal periodontium or PA disease, proximal surface of premolars overlap, unequal magnification, important things may be outside plane of focus, appear distorted.

41. What are Ghost images? How are they formed?

Ghost images are objects out of the image layer superimposed on the image of normal anatomic structures. This happens wen an xray beam passes through a dense object learring, that’s in the way of the beam but not in the area being imaged. These objects may appear blurred and are projected over the midline structures, as with the cervical vertebrae, or onto the opposite side and more cranial and reversed.

42. What is the image layer (focal trough)? What is the appearance of objects located outside this image layer?

Image layer is the 3D curved zone in which he structures lying with in the layer is well defined on the panoramic image. The structures seen on a pan are usually within the image layer. Objects outside the focal trough/image layer usually appear blurred, magnified, reduced in size, distorted, not recognizable.

43. What skeletal landmarks are used for pt alignment in extraoral radiography?

Canthomeatal line: joins the central point of the ext uditory canal to the outer canthus of the eye. It forms approximately a 10( with Frankfort plane.

Frankfort plane: line that connects superior border of ext auditory canal with infraorbital rim. 

Preferred is the canthomeatal line is easier to see. 

44. Lateral cephalometric

· film placement

· entrance of beam

· description of technique 

· Image receptor positioned parallel to pts mid sag plane

· pts left side toward image receptor

· Xray beam ( to mid sag plane of pr and to image receptor and centered over ext auditory meatus.

45. Submentovertex

· brief description

· film placement

· entrance of beam

· Pts canthomeatal line is parallel to the film. 

· Put the pts head as far back as possible

· Beam is perp to film.

46. Waters projection

· The chin is placed on image receptor with the head tilted back so hat the canthomeatal line forms a 37( angle with the film. Mouth closed

·  beam perp to the film

· should see front face and maxillary alveolar process with temp bone projection below maxillary sinus. 

47. posterior/anterior radiograph

· The pt faces the image receptors so that the canthomeator line forms a 10( angle with the horizontal plane and Frankfort plane is perpen to image receptors.

· Beam is perpen to film, parallel to pts midsagital plane from post(ant.

48. What is digital imaging?

Digital imaging consists of a large collection of individual pixels organized in a matrix of rows and columns. It eliminates chemical processing, images can be electronically transferred, and they require less radiation than film. 

49. What is the radiation dose with digital imaging compared with film?

Less with digital

50. What is meant by the term image processing? What are most common types?

Any operation that acts to improve, restore, analyze, or in some way change digital image. Image restoration/enhancement. 

51. What is the difference between deterministic effects and stochastic effects in radiation injury?

Deterministic effects: are those effects in which the severity of response is proportional to the dose. These effects have a threshold and below it the response isn’t seen and above it is seen in all people (cell killing)

Stochastic effects: are the effects in which the probability of occurrence of a change, not severity, is dose dependant. Its all or none, has it or doesn’t (cancer). They don’t have dose thresholds.

52. How do the following affect the amount of biological damage that occurs after irradiation: Dose, dose rate, fraction of dose, volume of tissue, type of cell, oxygen level, LET of radiation?

Dose: all ppl that get doses increase the thrshold level show damage in proportion to the dose.

Dose rate: exposure of biological systems to a given dose at a igh dose rate causes more damage than the same amount of exposure given at a lower dose rate.

Oxygen: Increase oxygen= increase damage. When oxygen is decreased, the radioresistance of many bio systems increase by a factor of 2 or 3.

LET: increase LET= increase damage due to the higher ioization density that is more likely than xrays to induce double strand breakage of DNA.

Volume of tissue: rate of mitosis is most important in determining damage. The volume of tissue is not necessarily the factor. 

Cell type: the most radiosensitive cells are, those that have a high mitotic rate, undergo many future mitosis, are most primitive in differentiation. Excephons are lymphocytes and oocytes which are very radiosensitive even though higher differentiated and nondivided.

