3.3 Guidelines for Carrying Out X-ray Examinations

Next to elimination of unnecessary X-ray examinations, the most significant factor in reducing patient exposure is ensuring that only necessary examinations are performed with good technique. It is possible, for example, to obtain a series of diagnostically-acceptable radiographs and have the patient exposures vary widely because of choice of technique and loading factors used. It is the responsibility of the operator and radiologist to be aware of this and to know how to carry out a prescribed examination with the lowest possible exposure to the patient.

The requirements and recommendations that follow are intended to provide guidance to the operator and radiologist in exercising their responsibility toward reduction of patient exposure.

3.3.1 General Requirements and Recommendations

1. The operator must not perform any examination which has not been prescribed.  A pt comes in for an x-ray of their wrist.  They tell you that their thumb has been bothering them since the injury to their wrist.  Can you x-ray the thumb too??  Nope.  Only if the Dr prescribes it.  If it isn’t listed on the requisition, you can’t x-ray it.
2. The exposure of the patient must be kept to the lowest practicable value, consistent with clinical objectives and without loss of essential diagnostic information. To achieve this, techniques appropriate to the equipment available should be used. If you could get a beautiful x-ray by using 10 photons (as an easy example), could you use 15 on a regular basis?  What about only 5?  Nope, you need to use just enough to give you a nice, diagnostic image, no more, no less.
3. Particular care, consistent with the recommendations of section A3.2, must be taken when radiological examinations of pregnant or potentially pregnant women are carried out. X-rays can be particularly harmful to a fetus because they are growing and developing so quickly in the womb.  We need to take extra precautions with pregnant women to protect their babies.  What might we do in addition to our protection procedures we use for everyone else???  Extra shielding, less views if possible, delaying if possible.
4. The X-ray beam must be well-collimated to restrict it as much as is practicable to the area of diagnostic interest. If you were x-raying a wrist could you include the whole hand??  No.  It is unnecessary exposure.  Think if you were x-raying a hip instead, if you have your collimation open too wide, you’ll expose the gonads unnecessarily.
5. The X-ray beam size must be limited to the size of the image receptor or smaller.  If your detector size was 10X12, and it couldn’t give you any more info than a 10x12 area what happens to the area outside of that if you exposed it?  Unnecessary exposure. 

6. For systems with multiple AEC sensors, the AEC sensor(s) covering the area of diagnostic interest should be selected.  AEC shuts off your exposure so you don’t have to.  If you were to set one second, but the detector received enough x-rays before that one second was up, it would shut off the x-ray and save some dose to your pt.  If you were planning to use AEC but didn’t centre your pt over that area, the exposure would not shut off at the right time, giving you a poor image. 

7. The X-ray beam should not be directed toward the gonads unless it is absolutely essential, in which case gonads shields must be used whenever the value of the examination is not impaired by such use. Guidelines on the use of gonad shielding are given in section A3.4 of this Code.   Gonads are sensitive to radiation.  Damage to these areas can lead to sterility and future genetic damage.
8. Shielding must be used where appropriate and practicable to limit the exposure of body tissues. It is particularly important that special effort be made to protect the blood forming organs, gonads and thyroid of children. As above, gonads and thyroid as well as bone marrow (blood forming organs) are extremely sensitive to radiation.  
9. The focal spot-to-skin distance should be as large as possible, consistent with good radiographic technique.  The strength of radiation decreases with distance.  Like a flame, the closer you are the hotter it is.  With radiation, you want to be an optimal distance away to minimize damage.
10. Radiological examinations of infants and children should only be performed using techniques and loading factors which have been modified for size and age.   Children are much smaller than adults and so techniques we use for adults are not appropriate for children.  We use modified techniques and in some cases, different equipment for kids.
11. For very young children, special devices should be employed to restrict movement.  How many babies or toddlers do you know who will sit perfectly still if you asked them to?  They are moving around all the time.  If your patient moves during your x-ray you will get a blurry image, meaning you will have to take another, which is not good for our patient.  So if you can use something to help that little one hold still just long enough for you to take your x-ray you minimize the number of x-rays you might have to take.
12. Full details of the radiological procedures carried out should be noted on the patient's clinical records.  So that it is known how many images were taken and of what area of the body.  It can help to assess dose.
13. All images captured, whether on film or on digital imaging systems, must remain with the patient study unless they are rejected by the operator for valid predefined quality issues. All rejected images must be collected for use during routine rejection analysis. The facility must have a program established to prevent the total loss of any images without review for reject analysis.  Repeats are sometimes necessary, but for the most part we try not to have any.  Each facility has a program to monitor repeats to ensure there aren’t more than there should be.  If repeats were increasing for a facility or a technologist it might mean that some retraining might be necessary or maybe there are problems with equipment.
