Radiology lec. 4
Wednesday 20/6/2012

*   Few notes from the previous lecture :

 Units or methods of detection :

1) Exposure : a measure of the strength of a radiation field at some point in air  ( unit roentgen “R” ).
2) Equivalent dose ( better than exposure ) , used to compare different types of radiation .

3) Effective dose ; the difference in sensitivity of different tissues .

                                     **********************************

*Stochastic VS Non-stochastic :

** Radiation injury to organisms results from either the killing of large numbers of cells (deterministic effects) or sub-lethal damage to individual cells that results in cancer formation or heritable mutation ( stochastic ) .
	Stochastic 
	Non-stochastic ( deterministic )

	· Effects where the risk is proportional to the dose .**

· The severity is NOT proportional to the dose; meaning that an individual either has effect or does not. ( ONLY the risk is proportional to the dose ).


	· There is threshold . ( there is cut-off point ).

	· Implies that there is NO threshold .( even one photon could cause a change in DNA that may lead to cancer).

	· The severity is proportional to the  dose.

	· Examples : Cancer , Mutation( heritable effects ) .
	· Examples : sun-burns , utero birth defects , cataracts , radiation burns .


** The risk increases by increasing the number of photons .

Notes:

· In dentistry , stochastic is more important cuz there is NO threshold .

· In dentistry we always use LOW doses .

· In non-stochastic , the threshold is NOT low .

*Low dose effects ( that dentists may affect the patients with ) :

1) Genetic effects.

2) Carcinogenic effects .

3) In-utero effects .

*Heritable effects :

- Heritable effects are changes seen in the offspring of irradiated individuals. They are the consequence of damage to the genetic material  of reproductive cells .

-There is NO statistically significant increase in genetically related diseases in the children of the Atomic-bomb survivors . 

** Risk estimation of cancer ( in dentistry ) :

1) Controversial  (مثير للجدل)  because of disagreement with appropriateness of various dose-response models .
· Very difficult to get cause-effect relationship cause the patient is exposed to other environmental and genetic factors .

2) In-sufficient data at low doses results in uncertainty of risk values .

· Researchers do collect data but most of the data is collected from high doses    ( and these data needs to be extrapolated to  zero cuz these data are really high ) but in low doses radiation the data is in-sufficient .
Every single dose is a risk
**In-utero birth effects :

  - The effects of radiation on human embryos and fetuses in women exposed to diagnostic or therapeutic radiation during pregnancy .( teratogenic effect ) .

 *NOTE : The fetus isn’t going to deal with the primary beam .
-The fetus ( NOT the mother ) should be exposed to 10-25 rads ( the threshold ) in order to be born with  birth  defects . 
- so dentistry is far away from causing in-utero defects cause dentists use low radiation which CAN’T reach this threshold ( 10-25 rads ) .
· For example ; Full Mouth Series ( FMS ) is about 18 small photos . 

18 small photos = 1 milli rim ( 1 * 10-3 rim ) .
1 rim ( effective dose ) = 1 rad ( equivalent dose ) .

So the difference between the threshold ( 10-25 rads ) and FMS equals about 1000 . 
-This means that NO way a dentist may cause a birth defect . 

Sooo if a pregnant lady needs a radiograph , she can get  it .

*****************************
NOTES: 
1) Matson ( radiologist ) said that :

“ There appears to be No rational to preclude a properly justified dental radiograph examination “.

MEANING that : if you need the radiograph for  management and the management is safe , go ahead and take it .

2) In the third trimester , the fetus is in the stochastic stage so could the radiation cuz cancer ? Actually there is no enough science about this but I should see the rational .

******************************

** Background radiation : 
Radiations from the nature surrounding us . So just the fact we are alive , we are exposed to radiation . 

NOTE : the pregnant lady gets 75 milli-rems from the background radiation meaning 75 double the FMS ( Full Mouth Series ). And still she’s away from the threshold ( 10-25 rads ) . 
**image for the background radiation sources : 

                                          [image: image1.emf]
- Cosmic radiation includes energetic subatomic particles, photons

from the sun and supernova .

- terrestrial sources comes from external sources such

as soil and from internal sources, including radons.

ay Examinations and Equivalent Backgro
(note : the doctor showed us a table and read some of it but I could’nt paste it from the book or find a table similar to it so refer to the book page 35 , but I’ll write the notes the dr. read in the lecture ) .
	
	Effective dose ( mSv )
	Risk of cancer
	Background significance

	-panoramic
	14.2
	0.8 per million
	1.7 days .

	-FMS ( without collimation ).
-FMS ( with collimation )
	
	
	4 days.
17 days .

	-PA
	
	0.5 million 
	1 day .

	-CT 
-Dental CT
	2100
	
	260 days .
8 days .


*Patients with one in a million chance of dying :

1) Any one above 60 years . every 20 minutes he lives more, he has one in a million chance of dying .

2) Smokers who smokes 1.4 cigarettes .

3) Athelets who do canoeing ( caneo jumping” sport” ) for 6 minutes .

4) Living in new-York for 2 days . 

** Principles of radiation protection ( in general ) :
1) Awareness .

2) Avoidance , ( if  you don’t have to be in a place with radiation , preferably don’t be there ) .

3)  Time ( if you limit time of exposure , you are saving yourself ) .
4) Distance ( the far you are from the source of radiation , more safe you would be . cause the greater the distance , the LESS the intensity ) .

5) Shielding .
** Methods of exposure and dose :

1) Patient selective criteria .

2) Conduct of the examination .

3) Choice of examination .

4) Personal protection .

5) Quality assurance.

6) Continuity of education.

** Protecting the patient ( the dr. said that today she will speak about them in general but later on she will explain them ) :
1) Use F-speed film . ( a sensitive film so less photons thus less dose ).

2) Rare earth screen ( it will increase the sensitivity of the film ) .

3) Collimation ( decrease the skin up-take to 95% ) .
4) Leaded Aprons and collar .

5) Digital imaging .

6) Distance . ( at least 6 feet ( 1.6-1.7m ) about 2 m’s).

7) Film holding devices .( they improve the alignment of the film

 with teeth and x-ray machine. Their use results in a significant reduction in unacceptable images. The use of film holders allows the operator to control the position and alignment of the film with respect to the teeth and jaws so minimize retakes thus better dose control ).

8) Barriers  .
9) Interpretation of the radiograph .

10) Position . ( 90-135o from the x-ray “primary beam “ ).

*Note : YOU SHOULD CARE ABOUT THE RISKS AND BENEFITS .

Any corrections are welcomed.
GOOD LUCK
Done by : safa’a dalahmeh.
