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Dr. Bob Wood - Weighing the Risks and Benefits of Taking Radiographs - Episode 
2 

Dr. O'Keefe: I'm happy to welcome back Dr. Bob Wood, Radiology specialist for episode two 
of our series and today we're going to talk about risk and perceived risk by the 
patient. Bob, I'll bet you it happens every single day in almost every dental 
practice in this country that a patient comes in and says; "I don't want any x rays 
and I've had enough radiation, or I'm fearful of radiation." How can I as a 
practitioner handle that and what should I say to the patient? 

Dr. Wood: Well, I think first you should arm yourself with the knowledge of the various 
ideas and models of how radiation is thought of possibly damage people at very 
low doses. I think that you have to be cognizant of the fact that it's, it is most 
likely, unless you're doing radiation therapy, quite irrational fear, irrational fear, 
but I think it has to be respected. I think that you have to put it in context. I 
think you have to demonstrate to the patient the utility of the examination, and 
I think you have to show the patient that you're taking great care and doing 
your examination. Whether you're doing your examination with digital imaging 
or whether you're doing it with film imaging, that you're doing it carefully and 
you're doing it to get optimum images for your interpretation and you're taking 
the time to look at those images and get as much out of those images as you 
can. At the end of the day, down at that level of radiation whether digital or 
analog, the doses that are very, very low. You know, it doesn't help when you 
have, when you have incidents where there's been excess radiation, mostly in 
accidents and things like that. It doesn't help and it doesn't help that the 
patients are inordinately fearful.  

Dr. O'Keefe: Before we just go to see your presentation about the science behind this, I 
suppose there are some people, it's just impossible to reason with. It's not a 
very small percentage, will most people be open to persuasion by a caring 
professional?  

Dr. Wood: I think that if you...I mean all of us, who are with any level of experience over a 
year or two, are pretty good. Dentists are pretty good at reading patients, but I 
think there's some things that you can do to have this discussion once to 
develop trust between you and the patient, you have to have trust between you 
and the patient and there's some simple things you can do. First thing you can 
do is you can take your mask off, you can put your hand piece down, you can 
roll your chair around in front of the patient and you can first of all listen to 
what their fears are, listen to the rationale for it, and then you can have an 
intelligent discussion, with most but not every person; and you can explain why 
you need it, what the risks are, and the fact that there may indeed be no risk; 
and have this discussion once and so you don't have to do it all the time.  
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Dr. O'Keefe: Let's go look at your presentation about risk benefit and some of the models by 
which radiologists look at radiation risk.  

Dr. Wood: So, there are two principle reasons that patients don't want radiographs. The 
first is economic. They don't think that they are required for the treatment that 
they desire. Although they form the foundation of a good part of the treatment 
plan. But the second reason is the lack of a better word, fear of being radiated 
and having radiation even though we live in a milieu, in a world where we're 
constantly being irradiated and it's a reasonable discussion point, but I don't 
think it should be a fear. I think that we always should consider risk benefit, but 
we have to get to that there is a benefit. It isn't all risk, but there is some 
discussion around risk and in radiology we've tried as best as we can to quantify 
those risks and looked at some of the data from heavy amounts of radiation and 
then come up with some models, if you like, about what may represent the 
kinds of things that can happen at the radiation levels that we use.  

Dr. Wood: As I said, you know, we always talk about risk and benefit, but we really only talk 
about risk. We rarely would say to a patient, well, Geez, look at this thing that 
I've found on your radiograph would never have seen that clinically. Perhaps we 
should start that and we also don't spend the time examining the radiographs in 
high detail, which is the bulk of this course, but we need to understand that 
radiographs are taken to assist in the diagnostic procedure and diagnosis is a 
Clinical Act where you consider radiology, perhaps pathology, perhaps definitely 
clinical findings and you combine them and you come up with a tentative 
diagnosis and a treatment plan, whether it's caries or tumor, it's the same thing. 
You work through the same process and we need to take radiographs for a 
purpose so we don't take radiographs because it's six months or a year later and 
it's time or the insurance kicks in.  

Dr. Wood: It's time for us to take radiographs because the patient needs their six-month 
radiographs and some patients might need that if they have high caries risk. In 
our hospital where the stakes are high, we do screening radiographs. So, we 
want to squeeze as much information out of the radiograph so that we increase 
the benefit and we decrease the risk, recognizing that there is some risk. What 
we want to do, we don't want to the risk to outweigh the benefit when we 
know it likely doesn't. We want the benefit to outweigh the risk. Hard part is in 
quantifying the risk. So, what are the mathematical models or possibilities of 
models for low dose, small anatomical part of the human radiation? And really 
we don't have much good data on that. Like we don't have any good data on 
that at all.  

Dr. Wood: It's basically interpolated from doses higher up. So, there are these models and 
I'd be happy to share with you some of these models if you care to. As I said, we 
don't have a lot of data at low doses. That's because it's not possible carry out 
an experiment where we hold everything else constant and give a large number  
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of patients a small amount of radiation and measure an effect, because the 
effect is so small that we would need an enormous number of patients. And in 
addition to that, one of the outcomes that we're concerned about, which let's 
just pick one death or cancer induction that occurs naturally in the population in 
the absence of radiation. So, it's impossible to find what you're looking for. So, 
what we have come to do is we just accept what's called the linear no threshold 
model, which means that there is no safe amount of radiation and even down at 
ridiculously low doses we, we just accept that that's the linear no threshold.  

Dr. Wood: So, it's linear. So, if you take cancer risk or death on the Y axis and an increasing 
dose on the X axis, then we can see that at low doses we basically say that the 
risk is the same as at high doses except for it's related to just the total dose. And 
we'd get our data from high doses, we can get data from nuclear accidents, we 
can get data from radiation bomb survivors, but the problem with that data is 
that it really doesn't apply because it's whole body in the case of those 
situations; and it's acutely delivered and its large dose and large dose rate. So, 
the dose rate is quick, they get their dose quickly, they get the dose to their 
whole body. So, it's not really applicable.  

Dr. Wood: It's no more applicable than the old so many days of sunshine. So, we have this 
outer area here where we were, we have observed effects at high doses, but we 
don't have those observed effects of low dose. What we do is we take these 
data points out here far out on the X and Y axes and we just assume that they're 
linear all the way to zero. And that's one model that we have. We just have 
come to accept it. It's just a sensible thing. So, but it doesn't have any science 
behind it, but there are a number of other models that are kind of intriguing. 
There's several on this slide, but the ones that, the red line that goes down the 
center is the model that we've been looking at. The linear no threshold, no dose 
is safe, but the effect is very low at low doses. So that means that no matter 
how small a dose or is an effect of the harmful effect.  

Dr. Wood: But if you look at the yellow line here, that line is the sort of linear threshold 
which means that you know, below a certain amount of radiation rate, where 
the yellow line hits, the X axis is there, there's no effect. That actually is 
commonsensical. And if you think of the analogy would be a tylenol or not 
tylenol, Acetaminophen. If you take two or three hundred Acetaminophen at 
one time, you will most likely the necrose your liver and die. However, if you 
take one tylenol, you don't have a one in 200 chance of dying. So, the threshold 
model says: okay below a certain dose, we can either handle it or we have 
repair mechanisms in ourselves they allow us to. Because we've been evolving 
in a radioactive milieu, we have repair mechanisms that will be, will kick into 
effect at a certain point and they will handle small DNA strand breaks or they 
will handle small amounts of cellular damage from radiation.  
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Dr. Wood: There's also people who believe that if you give a small amount of radiation, it 
doesn't induce the repair mechanisms. It's inadequate to induce the repair 
mechanisms to start. So, in fact, if you have a small dose or just the right, this is 
sort of the goldilocks and the three bears, you have just the right amount of 
dose, well you don't stimulate those repair mechanisms to kick in. And as a 
result you could have more of an effect at certain lower doses because yeah, 
they are lower, but you don't get the repair mechanisms stimulated to act. So, 
they sort of sneak in and cause this effect, this increased effect at lower doses. 
There's data for all of these and I think one of the most intriguing ones, so the 
blue line is that at lower doses the effect is greater and then it falls off and and 
there's also ones that go even further up at even lower doses saying that lower 
doses are perhaps even more harmful, all things considered equal. 

Dr. Wood: And then you have a very intriguing concept. It's depicted by the green line that 
says that we have been evolving in a radioactive background for our entire, 
since we climbed out of the blue green algae. There perhaps is a net benefit. 
Maybe we need a certain amount of radiation to function and survive. It's really 
hard to prove because again, we have the same problem. How do we measure 
that at such a low dose? How do we measure improvement? There is a body of 
work and that body of work is called hormesis radiation [inaudible], it makes for 
fascinating reading. It makes for fascinating discussions with that patient that is 
in no way rational about radiation safety and radiation risks. If you can present 
them with an article that shows you actually require radiation. But for people 
who you can reason with this, this hormetic model is actually interesting, but it's 
not the one we accept either. We accept that linear threshold model.  

Dr. Wood: But if I was to, if I was to put a slide up to show the hormetic model in a 
different sort of a different light, it would be this slide and this slide is 
interesting because it doesn't have harm alone on the Y axis. It's moved the X 
axis up and it says there's a sort of a continuum between harmful problems 
from the radiation at the very top, on the Y axis, and beneficial actions, net 
benefit from the radiation and again shows these three main models leaving off 
the super linear one. But it shows you the threshold model, we accept threshold 
model and the X axis is now the dotted line if you like. That shows that there's 
no threshold. The threshold model shows that below a certain amount, you do 
not have any radiation damage, or we suspect was no radiation damage. And 
the hormetic model, again, if you look at the Y axis, it shows that at a certain 
level of radiation that you actually get a net benefit. There's a net benefit and 
there is actually some fascinating reading on this and some of the reading was 
done on the atomic bomb survivors and I think sometimes we have to exercise a 
little common sense and so if you look at say Chernobyl, because I mean after 
Chernobyl would be very hard to sell someone on a full mouth series even if 
they needed it.  
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Dr. Wood: And, after Chernobyl occurred when the reactor blew, there were an inordinate 
number of sort of semi-elective abortions in western Europe after the Chernobyl 
accident because people panicked and they thought that their child would be 
born with all kinds of horrible things as a result of the Chernobyl accident. Yes, 
people did die at the Chernobyl accident. If you consider that these were 
wanted children and tens of thousands of them were aborted, for lack of a 
better word, because of fear of radiation, what are we really dealing with? Are 
we really dealing with a rational decision? Are we dealing with an irrational 
fear? We should accept the linear no threshold model. It's a reasonable model. 
There is data for the other ones, but I think it's the one that we accept. It is, it is 
not unreasonable.  

Dr. Wood: There are many people now are saying, you know what? We should not accept 
it because it affects public policy. The thing is that you should be doing your 
radiographs for a purpose. So, you do a clinical examination and you do your 
history and then you do your radiographic examination. We generally don't do 
screening radiographs. Okay. In other words, we don't do them for the purposes 
of having, for screening. However, we do sometimes do screening radiographs. 
If the practitioner, I work in a cancer hospital, if a practitioner is in his practice 
and he has a patient who's come to them and said, you know what, I'm going to 
go and have some chemotherapy and I'm going to go and have some 
antiresorptive therapy like intravenous bisphosphonates to [inaudible] what 
have you, I think it would be prudent to know that patient's dentition is in a 
almost pristine state of health because you want to remove all sources of 
infection.  

Dr. Wood: If the patient is going for heart valve surgery, if the patient is spending or 
planning on spending a great deal of time and money in your chair, if you're 
going to do full-mouth rehabilitation, I think it's prudent to have a good idea of 
what lies beneath and you can get that by having a full-mouth series or a 
panoramic radiograph, supplemented with intra oral films. Or I expect our 
profession to act as professionals and make these clinically informed decisions 
about when to use radiographs and when not to. And there are guidelines about 
when to use them and when not to use them and promulgated in the United 
States and I think there's some good programs, image wisely, image carefully. 
But I think at the end of the day we don't treat populations of patients. These 
models all apply to populations of people, not individuals. We treat single 
individuals and that single individual is somewhere perhaps on the normal curve 
and we have to figure out what that individual needs and in discussion with 
them not just top down in discussion with them, prescribe the appropriate 
radiographic examination that will get us an optimum examination that covers 
the entire area of interest if we're dealing with pathology and will allow the 
clinician to integrate the radiographic findings into their clinical plan.  
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Dr. Wood: So that's how you make benefit win over risk, you don't do it by doing an ever 
vanishing trying to make an ever-vanishing dose get even smaller. We also have 
to think of not just the actual device we're using, but what is our image 
selection like? I think we're actually probably a little bit eager to jump to the 
most advanced imaging when in fact a lot of times well performed and well 
executed and well developed, well [inaudible], well undertaken examinations in 
plain films might be all that's needed. I don't think, for example, we need cone 
beam CT for everything. I think we need it for select things, but it is a very useful 
tool, but sometimes we can get the diagnosis from other imaging and we see 
that in the hospital all the time. Practitioners will want, Dr Chadwick or myself, 
to do a cone beam CT and we'll say, well, let's have a look at the plain films first 
and see how we want to direct our examination.  

Dr. Wood: Always keeping in mind this, we have this linear no threshold model. We want 
to do what's right by our patients, but we don't want to expose them to any 
unnecessary harm even if we don't really think it exists. I think that's a sensible 
approach. So, it is okay to do screening radiographs in select patients, you know, 
and I think that's something we're just going to have to realize, but it's select 
patients, not every patient, so it's based on clinical examination and it's also 
based on what the patient wants. It's a discussion with the patient. It's the way 
that it should be, and reasoning with a patient and recognizing you can't reason 
with, you know, you cannot reason with everyone. But in radiology we've gone 
to great lengths to try to quantify the risks of the examination, the processes we 
do and try to image responsibly.  

Dr. O'Keefe: Thank you very much Bob for that presentation.  

Dr. Wood: Yeah. It's the dullest hopefully of the presentations, but I think it's important to 
know, it's important to keep this in the back of one's mind when you're 
contemplating undertaking almost any procedure in dentistry. 

 

 

 


