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information for sixty days, so 1 am not going to explain
each element of the guide. What I am going to do is go to
each section, go into each section and ask you to see
whether you have any suggestions for modification, addition,
deletion and so on. Let’s go into the guide.

The first two or three pages are the preliminary
discussions, the purpose of the juide, the introduction and
80 on. Unless anyone has any coruentn, I will skip that
one.

[No response. )

MR. TSE: Then on page four is the Section 1,
responsibility, audit and authority. Does anyone have any
comments or suggestions on this Section?

MR. WHITE: I have a question about Section 1.2.
The second sentence says audits will conducted following
approved written policies and procedures by qualified
personnel who are not involved with the activity being
audited. A lot of facilities would have a problem finding
someone vho was both qualified and not involved with the
activity.

We have a fairly laros group, but we don’‘t have
anybody == the hospital just doesn’t hire people who are
needed to perform those activities. Who did you intend
would be doing that sort of thing?

MR. TSE: The activity, for example, if I am tech
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T

1 am doing my work myself of drawing up those and so on., I
have certain procedures to follow. 1 cannot audit myself
because likely if I do in this way all the time, I will less
likely to find errors or problems in what I am doing. The
activity, what we intended is a person who directly involved
in the activity.

Other pecople in the department still could audit
if their management decides that they are gualified.

MR, WU: Such as who?

MR. TSE: The chief tech.

MR, WHITE: 1In our institution the chief
technologist also cares for patients, draw doses and inject
patients. 1In radiation therapy the physicists for example
do dose calculations as do the dosimetrist. We don’t have
anybody who knows how to do dose calculations but doesn’t do
them.

MR. TSE: 8o, how do you suggest =-- what do you
suggest?

MR. WHITE: I would think that you would either
have to delete that part or accept the political overhead
that came with having the hospital having to hire somebody
just to do that.

MR. TSE: That is not our intent. Dr. Wu, what do
you suggest?

MR. WU: It is a problem. In our institution in
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terms cf radiation therapy our procedures and our
implementation of the treatments and everything, the RSO
really doesn’t know anything about it. They come in treat
and audit and all the records and everything but they really
don’t know what was going in terms of planning, dose
calculation, treatment set up and everything.

S0, it will be very difficult., The 1.1, the
responsibility and authority to establish and implement the
basic QA program as well as the audit, it seems to me you
put all this responsibility into the one person and that is
very difficult. The one who can audit cannot implement it.
The one who can audit cannot evaluate the QA program.

MR. TSE: Did you say that Secticn 1.1 should be
medified? Didn’t you say that one person -- Section 1.2
says essentially the person should not audit himself because
if you do that ==~

MR, WU: Yes, I understand your intent. What is
the definition of the qualified personnel?

MR. TSE: Under i.2 it says qualified personnel
will be determined by the licensing management. They may
assign the department head or may assign the QA manager or
whoever. That is stated here.

MR. WU: Do you consider that a weekly check and
double check the part of an audit?

MR, TSE: No. Audit, what we intend is the annual
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comprehensive audit which we talked about yesterday which I
don’t think is the double check or weekly check. Audit is
the QA process and procedures.

MR. WHITE: 1I would put a period after qualified
personnel in that second sentence and delete the -- who are
not involved in the activity being audited.

MR. TSE: Okay. That is your suggestion. Are
there any other suggestions?

[No response. )

MR. TSE: Now we go to Section 2. Section 2
contains rour elements that are applicable to all diagnostic
and therapy procedures. Does anyone have any comments on
any of those four elements?

MR. WHITE: Section 2.4, one of the things that
you mentioned at the startup meeting that we had originally
was that an auditable record was not required for that
section, I think if that’s really the case, perhaps it
might be good to put some language to that effect heore. 1
think it would be burdenscme to have to perform that task
and provide a record of it.

MR. TSE: I think this is the intent of not to
have a record. See in the regulation if we need a record
you were specifically said what record should be kept. 1If
it doesn’t say it, then you don’t have to keep it ==~ for tha

regulatory purposes you don’t have to keep a record. For
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therapy and instead of treating and using the patient’s
freckles =~ if there is a question of where the tattoos are,
check and see what the problem is. That’s a real case that
happened.

A technologist who noticed erythema knows that
there shouldn’t be erythema, that technologist or
technologists then reported those observations went on, and
that’s how a whole series of other errors vere determined.
Thie kind of cobservation things -~ the bed doesn’t hold so
they go to you right away and it slips when they leave, the
head wobbles or whatever, this kind of thing and not
observations that we did it one way here.

MR. WU: I am thinking that in the lawsuit. 1In
the old days I remember if a lawsuit was initiated that the
physician takes ultimate responsibilities. Now I think
recently physicists are being sued, nurses being sued,
technologists being sued. If these worde were in 2.3 they
could be in suit because they =~

MS. PICCONE: Why didn’t you «=-

MR. WU: Why didn’t you observe. It is your
responsibility to report that. Also, like doses and I think
I mentioned it to you yesterday before, the patient that has
been treated twice with the full dose, 6,000 RAD and 6,500
RAD for the second time. 1In any textbook that you look at

it is overdose. Physicists know it, technologist knows it,
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problem.

MR. WU: Right.

MR. WIEDEMAN: I don’t think that was the intent.
It was only to catch the obvious.

MR. TSE: 1If you recognize there’s a problem
better not assume this is correct, you check first.

MR. WU: I understand that. It is sort of vague.
You can =~ I’'m sorry I didn’t see.

MR. WIEDEMAN: That may happen. It is better to
ask than to take a position that that‘s what the doctor
ordered and I'm going to go ahead and do it even if it
doesn’t make sense. In this way, at least the person has
the ability to go back and ask the authorized user is this
correct, is this really what you want. I think that was the
intent behind that, was to make sure that the staff will ask
guestions to resolve these discrepancies.

MR. WU: Do they have to document? I ask my staff
in guotas over 4,500 I ask them to ask the docter, is that
what you want. They said that is what they want. I ask
them to make a note on the treatment planning that the
doctor has been notified and then sign it. They are not
willing to sign.

MR. WIEDEMAN: Let’s assume that you do a lot of
lungs and routinely use spinal cord blocks, but for a

certain prescription on a patient there is nothing mentioned
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about spinal cord block but the technologist knows we always
use a spinal cord block.

Rather than just go ahead and give the treatment
without the cord block we would want that technologist to go
back and ask the physician user, didn’t you want to include
a spinal cord block.

MR. WU: If they don’t they aie¢ liable, that'’s
what it is.

MR. WIEDEMAN: 1If the physician says no in this
case 1 don’‘t want it =--

MR. WU: 1If the tech doesn’t ask.

MR. WIEDEMAN: The thing is we just don’t want the
technologist to take the position that it he didn’t write it
down I assume he doesn’t want it, therefore, I won’t put a
spinal cord block in.

MR. TELFORD: Dr, Wu, I think you are focusing on
what the technologist would actually do and the potential
legal case, but I think what we are trying to do here is
suggest that there are some rather obvious steps that need
to be described in your QA procedures:; that this would be
guidance cor instructions to your technologist that these are
the things that should be done. We are not trying to create
liability on the part of any workers, but rather ~- so that
you have every licensee has procedures that would have this

sort of good advice within the procedures to capture or
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atient’s best interest. There 1s just no provision

or the judgment of the person who is applying the
radiation. Again, leaving out the provision for Judgment
that is appropriate, you should make the assumption that you
are gosing to have unqualified people doing this.

What I would suggest is that you include a
requirement that the people who apply the radiation
qualified to be certified radiation technologists,
include some provision for judgments. Once again,
there is an effort here to try to set up a regulatory
&

structure so that people that don’t know what they

are less likely to make a mistake. It 1s our position

the best way to do that is to first require that the people

that do the werk be properly trained and be able to exercilse
judgment.,

MR. TSE: I heard discussions and your suggestions
about qualified and training requirements, qualifications
and so on. 1 believe the NRC has an advance notice on the
training and experience requirements for all medical
personnel. It is on the public comment period and we have

-~ we are 1in the process of

last ACMUI meetir
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MR. TELFORD: That was brought up at the last

ACMUI meeting. Can we go off the record for a minute?

[Discussion off the record.)

MR, TSE: Are there any other comments on Section
2?

[No response. )

MR. TSE: 1If not, we go to Section 3, which is the
specific elements for radiopharmaceutical therapies and
diagnostic procedures involving 30 microcurie of Iodine or
greater. There is five elements in the Section. Are there
any suggestions on those elements?

MR. WHITE: I have a question or suggestion about
3.5, something that we talked about yesterday where it says
the authorized user will make, date and sign a written
record in the patient’s chart. We would normally have that
as the radiclogist’s dictation. Often times they don’t
actually physically sign that. They may have some computer
interaction of authentication.

I look for some word other than sign to reflect

the way that people do things with electronic transmission.

MR. TSE: Gerry, first of all, this is a qualified
person handling this.
MR. WHITE: 1In our facility that would be the

physician, We would not want -- the technologist would not
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normally make, date and sign a wr..ten record about the
dose.

M5. PICCONE: What about the dose log?

MR. WHITE: They don’t generally sign that., I
guess they could.

MR. TSE: You think the sign might have a problen
with your facility.

MR. WHITE: I just think that the people who keep
records by computer, you need to allow them to do all the
paperwork needs to be able to be computerized.

MR. TELFORD: What was your suggestion yesterday,
to authenticate?

MR. WHITE: That’s the word that they use at our
hospital. The physician does the computer interaction in
which he uses his secret physician computer code, and they
say that was authenticated by doctor so and so. I don’t
know if it’s a common word or the guys at the hospital made
up.

MR. WIEDEMAN: Let me ask you this: let’s assume
that in-patient =-- normally in a patien%’s chart there is a
medications list. I know man, times a physician will, when
they administer iodine, they will write in there that so
many microcurie or millicurie of I~131 was given on a
certain date and sign it.

MR. WHITE: Sure, for therapy, abscolutely. For
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diagnostic test the referring physician who wants a bone
scan might go up and write in the patient’s chart bone scan
and sign it. If he does that he will also sign the order.
He might also sit in his office across town and type in his
computer terminal that he wants his in-patient to have a
bone scan, and that order will be printed out on the floor
on a computer and the nurse will enter a copy of it in the
chart, where all you have is a dot printer record of the
transmission authenticated by the physician.

MR. WIEDEMAN: Would this really apply for lung
scan? This is a pharmaceutical therapy and greater than 30
microcurie of I-131 and 125.

MR. WHITE: It would still apply.

MR. WIEDEMAN: Let’s say your diagnostic referral
or requisition slip is basically the report that goes back
to the patient’s chart?

MR. WHITE: It could be any of those things. I
just think that in general there’s a lot of paperwork thet
formerly would have required a physician’s signature that
now has a physician’s computer authentication. A hospital
would view those two things as equivalent. It is only going
to get more that way and not less that way.

I encourage you in the language of this to
recognize the fact that what we used to call a signature

where a guy takes a pen and writes on a piece of paper may
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you ordered rne millicurie iodine seeds and pull out your
transfer record and verify that yes, these are the one
millicurie iodine seeds.

MR, WU: Okay to just verify by the paper record.

MR, TSE: Right,

MR. WU: Not physically identify it.

MR. WIEDEMAN: That'’s another way of doing it.

MR, WU: I just want to know .if a paper
identification is okay.

MR, WIEDEMAN: To me, it would be acceptable. I
think the intent is just to make sure you haven’t plant the
improper seeds or sources that was intended. There should
be some kind of a verification system if by color code,
serial number, direct radiation measurements, observation,
review of transfer records to make sure you received what
was ordered. That’'s a verification.

MR, WU: You say make sure you received what was
ordered. 1If you order -- most of the time you don’t receive
what you order anyway.

MR. WIEDEMAN: Then you go back to the vendor that
you ordered it from and say this is not what I ordered.

MR. WU: You never receive what you order. It is
close to what you order but not exactly the same.

MR. WIEDEMAN: Okay, you could be off. Rather

than giving you one millicurie of iodine they may have given
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calculation. Even at that point they still don’t know,

MR, WIEDEMAN: They have no idea how many RADs
they want to deliver to the target organ?

MR. WU: That don’t mean anything, really. Like
Gerry pointed out, they want tu put as many as possible to |
destroy the tumor cells or look at it == this is several
centimeters and they just put in everything. For permanent
implant you do the final dose calculations. You have
something like in the 16,000 RADs. What does that mean? It
doesn’t mean anything.

There’s no biclogical conversion from the iodine
permanent implant dose to eguivalent fractionated external -
- none. Also, the dose of 16,000 RADs, it is arbitrary --
the curve he pick. There is no unique way of defining that
dose. At that point then he write a prescription, okay?
Let’s call this 16,000 RADs. What is done is done; you
can’‘t change anymore and can’‘t open up and take some few
seeds out.

Something like that it is difficult. If you talk
about 20 milligram cesium and make sure it’s not 15, that'’s
true.

MR, WHITE: If the meaning of the word
"prescription” in this case were reduced to what we talked
about yesterday where you re-specify the radicisotope and

activity of sources, the prescription meant the physician
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said Jodine 125 seeds between .5 and .6 millicuries each,
period. To us, we think that might be acceptable.

If the definition of prescription were as simple
as we discussed yesterday I think that'’s easier. I think it
is easier. If the definition of prescription is more
detailed like RADs or number of sources or something like
that, then I think the situation is a whole lot more
complex.

MR. WIEDEMAN: 1If your physician said Gerry, I
want you to order me some implant seeds, I am going to do an
implant next Monday of course, I am sure you would ask what
kind of an implant. Otherwise you may oider iridium seeds
or iodine seeds.

MR. WHITE: True. What I would ask him is what
kind of isotope do you want.

MR. WIEDEMAN: There you go, okay. Then you would
write that down =--

MR. WHITE: Iridium 192,

MR. WIEDEMAN: Iridium 192, and then you would
give him the options that they come in so many millicuries
per seed.

MR. WHITE: That'’s right.

MR. WIEDEMAN: He would say I think probably, what
do you think, how many seeds should we order. You would

probably want to order more than what you think you are
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going to use.

MR, WHITE: Actually, those are three questions.
The first guestion was what isotope, and I think having him
write that as part of the prescription before he goes into
the OR == not necessarily before he orders the seeds but
before he uses them -~ I think is okay. The second part
about what activity does he want the seeds to be, again,
that is reasonable. I want about .5 and .6 and he would
write a prescription of 0.4 to 0.6,

The third question is how many seeds, and I think
that is irrelevant. We often times just order a whole bunch
of seeds, so I don’t think that ought to be part of the
prescription because the number of seeds that you order or
the numbers of seeds that you bring to the operating room
doesn’t relate to that patient. It is not part of that
patient’s treatment.

It’s the same way as when a patient goes to the OR
and they have a drug cabinet on the wall just locaded with
all different kinds of drugs. They don’t record that as
part of the patient’s prescription, they only recorded what
they administer to the patient. I think the prescription for
brachytherapy, seal source brachytherapy is limited to the
name of the isotope and the approximate activity of the
sources. I think that is a reasonable thing to write down

ahead of time.
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I think when it gets beyond that, then it becomes
a problem there.

MR. WIEDEMAN: Sc, when does a physician decide 10
seeds is good enough versus 20 versus 507

MR. WHITE: At our facility it depends on the kind
of implant. Generally, when he puts them in or sometimes
for a temporary implant like a breast implant, after he puts
them in to see how many fit or puts them in to look at them
and take some out.

MR. WIEDEMAN: Like a permanent prostate.

MR. WHITE: He determines that when he is putting
them in,

MR. WIEDEMAN: Just put as many as you can get in.

MR. WHITE: VYes, sometimes that’s the way it goes.
It’s not the sort of thing you want to specity ahead of
time. You could, but it wouldn’t serve any medical clinical
purpose, it would only serve a regulatory purpose. I would
like to think that we would want to discourage prescriptions
that are not for medical use but rather for regulatory use.
The real reason you write the prescription is to care for
the patient and not to satisfy the NRC.

I think if you have a case where writing a
prescription is not something you would do to care for the
patient, I wouldn’t think that you folks would have an

interest in requiring that.
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Mx. TELFORD: We are interested in tracking the
byproduct material here.

MR. WHITE: I don’t see anything wrong with that,
but I don’t see what the prescription has to do with it.
The shipping records are a non-patient record that you can
use to track the byproduct material. That seems reasonable.

MR. TELFORD: Don’t you have these in safe that
you keep these in, a source safe, a shipping container.

MR. WHITE: Something, yes.

MR. TELFORD: Some shielded area, and you have a
log where you log them in and log them out?

MR. WHITE: Yes.

MR. TELFORD: If ycu are going to do this prostate
case, surely the physician has to ask for a certain number
of seeds to be brought to the OR.

MR. WU: That doesn’t mean the number of seeds
that he is going to do the implant.

MR. WHITE: At our facility, that is determined by
the number of seeds that will fit in the applicator. If we
have an applicator that has enough cartridges to load 50
seeds, we put 50 seeds in it, everybody.

MR. TELFORD: 1If we called it a pre-plan as we
were talking about yesterday and specified the isotope and

activity of each seed, in this case if we ask for a number

of seeds you have a standard -- the number of seeds that go
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to the OR == there would be a standard procedure for you =~
the prostate =-- and you just typically take 50 seeds.

MR. WHITE: I think it’s inappropriate. This
section here, this whole concept lLas to do with regulating
the way physician’s write prescriptions for patients. What
I am saying is, that is not part of the prescription for the
patient, that’s a shipping or bookkeeping record and ought
not to be part of the patient’s medical record.

MR. TELFORD: It only becomes of interest after =--

MR. WHITE: After you use it on the patient.

MR. TELFORD: After the seeds have been implanted.
S0 now, we know the number of seeds and location.

MR. WHITE: That’s rignt.

MR. TELFORD: Or will determine locatior, and then
you can calculate the dose.

MR. WHITE: That'’s right.

MR, TELFORD: Except for a permanent implant, you
are really saying that the best you can do is put in the
maximum number of seeds. This applies to any kind of
brachytherapy procedure.

MR. WU: 1In our institution the physicist has some
idea of how many seeds, like a physicist has an idea of how
to treat the external planting for external things. What I
would do is, I will tell the physician that this is one

millicurie iodine; to the best estimate the size of the
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MR. WIEDEMAN: I heard your comments on permanent
implants with the iridium or iodine, and 1 see the problenm.
Let’s go back to a gynecology procedure. 1In that case =--
correct re if I’m wrong -~ the physician knows what the
isotcpe will be, cesium usually, and he would normally have
some idea how he wants tiat applicator loaded. He doesn’t
know what kind of an applicator -~ Manchester or whatever =--

he would kinow probably how he wants that applicator loaded,
two five’s and a ten or whatever and the different tandems;
is that not true?

MR. WHITE: The question is at what time?

MR. WIEDEMAN: Before it goes into the patient.

MR. WHITE: Before the source of the byproduct
material is -«

MR. WIEDEMAN: Right.

MR. WHITE: Sometimes he knows that and sometimes
he doesn’t. Sometimes he will choose the standard loading,
put it in the patient and then do the dose calculations and
adjust if necessary afterwards.

MR. WIEDEMAN: Okay.

MR. WHITE: What we suggested yesterday is that if
a prescription were limited to what you just said -- two
fives and a ten cesium 137 -- I think that’s reasonable. 1If
he makes that prescription prior =-- if, before he put the

byproduct material into the patient were required to have a
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written prescription that says two fives and a ten cesium
137, I think that’s reasonable. I think before we load the
byproduct material, if you are required to say 4,500 RADs to
point A, I think that is maybe not reasonable.

MR. WIEDEMAN: How about a range ==

MR. WHITE: No.

MR, WIEDEMAN: No range?

MR. WHITE: No.

MR. WIEDEMAN: The physician, I am sure, has some
idea that he wants to deliver so many RADs.

MR. WHITE: Why do you have an interest in that?
You have spent a lot of time telling us that you are not
interested in doing the practice of medicine, you are
interested in avoiding misadministration. What we suggested
yesterday, if the phy'sician dates and signs a prescription
that says the isotope and number of sources that he wants
and those are what are put in, I think that your concern
about the dose to various anatomical points is not important
at that time if it’s not important to the physician at that
time.

What I think you guys are saying is that you want
the physician to feel it’s important to know the dose to the
prescription point before he loads the sources even if it’s
truly not important to him. I think that’s the practice of

medicine. If it is not important to that therapeutic



don’t think it should be important to the NRC,

MR. TELFORD: Let me revisit our thought process
of yesterday. I thought that we said yesterday that prior
to implant that the parameters of importance were those that
yc' have been talking about, the isotope, the activity and
the nunber of sz2eds depending on the case. Like the case of
48ing the gynecological implant or a catheter to the lung,
it may be important to bring the important number of
strength seeds like five, ten or 20’s and ..'w many that the
physician wants in the OR.

We are interested in the dose but not necessarily
at that point, is what we were saying yesterday. It'’s after
the Juplant that we are interested in knowing the dnse
Lecaise that tells shen the seeds come out. That is
really the parameter of importance at that point; is, if you
are going to leave the sceds in the catheter for 72 hours or
36 hours and you want them to come out at that point.

That’s a medical decision that collectively you make and the
physician signs off on.

That’s the point that we are interested in, dose.

We have to be careful, because say in the case of the high

dose rate -- the brachytherapy treatments, you need to get

correct ahead of time, before you actually start
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understand { 'ly on that, your points about the pc™manent
implant. I think we can have words that follow your
guidance there. For the catheter, then I suspect we might
be interested in the number of seeds at each activity so
that the appropriate ones are delivered to the OR to be
used.

What are your thoughts on the high dose rate -fter
load devices where it all happens so quickly and all the
input has to be correct?

MR, WHITE: I think that I would agree with your
assessment about permanent implant where you specify isotope
and activity, but I disagree with your assertion that number
of seeds is impo.tant or cesium, after loaders and so on.
Again, I would say that activity and isotope are the
important things to note at the time that you put the source
in, dose is not. I just think that is not necessary in
medical practice to do that with people who are practicing
thiat honorably and well.

The third aspect about the remote after loaders, 1
think is exactly the same as the other situations with the
compressed timeframes. One of the things that we talked
about yesterday is that even for a GYN a ' cation you put
the sources in and you don’t know immediateiy the actual RAD
dose. At some time in the not too distar. future you need

to know that. We talked a little bit about how long is
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appropriate; is it an hour, two hours, 20 percent.

For the high dose rate application I think the
gquestion i ~ same, it is just that the timeframe may be
compressed, and maybe it’s compressed to have him know that
before you put the sources in. I don’t know. Quite
frankly, we don’t do high dose applicators. I think the
philosophical question is the same, it’s just the temporal
scale becomes compressed and maybe it’s compressed to zero.

I would hate to think that a rule is made to apply
to high dose to account for mistakes made with high dose
rate applicators, and is applied to all these other things
that have very different characteristics. Maybe that
requires a separate paragraph. Paper is cheap.

MR, TSE: Maybe we need several paragraphs, one
for each type of -- each kind,

MR. WHITE: It seems to me, speaking from a
complete lack of experience, high dose rate brachytherpy
has a lot of different problems both in the planning and
execution than does ordinary brachytherapy. The way the
dose distribution is shaped is different.

MR. TSE: Dr. Wu, do you have something on high
dose?

MR. WU: No.

MR. TSE: Are there any other?

MR. WHITE: Yes, I have a gquestion about 4.5.
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Again, it may not reflect the way things are done in the
clinic., We often times do not take radiographs of the
actual sources, and we often times do not even when we do,
don’t use those as the basis for calculation. An example
night be on after loading GYN implant where the Iilms are
taken with dummy sources. Another might be a seed iamplant
with a template where we might have 40 needles, vhere it’s
difficult to see the seeds on the radiograph but we know
where they are at because we know the way the template is
shaped and held in place with one-half inch plastic
template,

In those cases we might not use the actual
radiographs to do dose calculation.

MR. TSE: We have already discussed this one in
the earlier workshop, and that is what we will change.

MR. TELFORD: 1In other words, we agree with your
assessment.

MR. TSE: Are there any other elements?

MR. WU: Yes, 4.8.2. Can you elaborate on this?

MR. TSE: For the computer generator dose
calculation, the check needs only to be done for the inputs
-- the check.

MR. WU: You don’t really care what’s going on in
the black box?

MR. TSE: 1In this program we do not elaborate
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except there’s one element later which is in teletherapy
that we have something. 1In this case we say that assuming
the program is checked.

MR, WU: By whom?

MR, TSE: It is checked by manufacturer and is
checked by the user also. When user receives a program you
probably need to run some cases to make sure of the progranm.

MR. WU: Run some cases. When you say check, they
actually check the dosimetry?

MR. TSE: No.

MR. WU: Check physically measure the dose?

MR, TSE: No. Here we do not say check, we check
the input. If you have a computer program you use that
program to calculate the dose.

MR. WU: I understand what you are saying. Again,
it is the same case again. There are some obvious mistakes
that people put the wrong input into the computer.

MR. TSE: That’s right.

MR. WU: My point of view is that yes, there is a
possibility that people may put the wrong input -- people do
mix up with millicurie and milligram =-- however, the main
problem is -~ of course this is a problem and is easy to
catch. The main problem is that nobody is regulating the
accuracy of the computer planning software. That is the

main problem,.



he wrong answer,. The
yovernmental regulation on the software package,
I tried to say yesterday at the beginning.
eve that it is the vendor’s responsibility to
the software package actually calculating
ike you a:¢ ouying a car, General Motors m

s safe and it will run.

Lnt.
LFORD: Do yo
t to put in the section? >nou. we say t the program
be demonstrated by use of
rould you have them prove that

before you allow 1t 1in your de<

s okay to give them the responsibll

s say that we like that idea., Wha
of simple prover?

do we say to
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MS. PICCONE: FDA nhas published some proposals

mputer programs and whether they are an integral part of

1 an instrument. I am certainly not the right person to speak

about FDA.

12 MR. TELFORD: Take an example here of a

~hytherapy program. You have bought a software package

to do calculaticns, and 1t results 1in ten

your fault =--
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MR. TELFORD: Compared to the final prescription,
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19 a problem because you have to report ten overdoses, but the

really is the internal workings of the software that
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t, no gquestion.

22 MR. WU: 1If you are going to record -~ you said
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e well, you are more than ten percent or 20 percent over

scribed dose ~- the written down prescribed dose == ]
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pelvis and hey, let’s measure it. That’s what you mean,
right? You mean you deliver 4,500 RADs to the midline or
pelvis. Let’s actually measure.

It is not what you calculate, it’s what you
actually delivered to the patient. What you will find out
is =~

MR, WIEDEMAN: If you basically delivered what was
prescribed then you are in good shape, even though the
computer may have been wrong.

MR. WU: I »et you even those calculations are
correct they are off. I mean, the medicine is not a science
yet. It is not in that kind of accuracies.

MR. WIEDEMAN: Let me give you an example. We had
a hospital up in the Northern Peninsula of Michigan that
they were doing a lot of breast therapy and using a computer
generated program to do their treatment planning. They also
~--they prescribed to a protocol with M.D. Anderson, where
you send the patient’s chart down to Texas and they reviewed
the physics calculations and all that.

They got a call back from M.D. Anderson saying
that the computer program was correct; however, they
misapplied one of the parameters. I think it was on a block
factor or something, they were supposed to either add or
take away. Therefore, they had at least 23

misadministration because they had misapplied the computer



would be a case of wh
for in this particular thing, 1s to
and output are correct,
If it’s 2 matter of some
control like the program was not good to begin with, it'’s
true that you would probably have a report for a
misadninistration but I don’t think we would hold you
responsible for coming up with corrective action other than
we won't use that program anymore. We would probably go
back to the manufacturer of that particular computer
program, or at least turn it over to FDA to have them go
fter 1it.

I think the dose calculations are a very
primitive stage, and I can tell you that the
years ago tried to convince the physician to

homogenelty considerations -- they would not

in the middle of the lung, are you talking

"

4,500 1n the middle of the lung assuming that the

density of one or 4,500 in the middle of the lung

actually measured -- you have a cadaver and you five times
your actual measure 4,500. Which one is correct, the
prescription is correct or real measure dose is

WIEDEMAN: I like real measured

1T T y VM - \ v - N . 1
WU Then u 'to the probl
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MR. WIEDEMAN: The measured dose would never be
the same as prescribed dose?

MR. WU: Yes, because in homogeneity 1t was never
considered.

MR. TELFORD: By how much would it be off? Are
you talking orders of magnitude or are you talking a small
percent?

MR, WU: I don’t know.

MR. TELFORD: Just a statement that they are never
the same, we would agree with that because of course they
are never the same. It would be very, very difficult to
deliver exactly 4,500.000 RADs.

MR. WU: ©No, we are not talking about =-- you talk
about algorithm of calculations, never taking into account
homogenelty, lung homogeneity. So, 4,500 in the
prescription is a fake number. It’s a number, it depends on
how much you interpret it. Really, literally, say you want
a 4,500 to the midline or the chest, then I will say I'm
sorry this computer will not give you that kind of accuracy.
The same 1s the brachytherapy. You have ten vendors coming
and two or three dosimetries to run the same program on the
point A, the people don’t even believe where the point A is.

It’s very difficult to think that medical is a
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4,500 to the midline of the chest and you said I can’t do
that.

MR. WU: I will not say I cannot do that. Under
these circumstances they understand that, the homoyeneity is
not corrected.

MR. TELFORD: What is the effect of the
inhomogeneity?

MR. WU: It could be as much as ten percent.

MR. TELFORD: The physician’s next guestion might
be how close can you get to 4,500, and is it higher or
lower?

MR. WU: He doesn’t really care, because his
mentor taught him that it’s 4,500 without incorrections;
therefore, he use 4,500 without incorrections. He said my
mentor, my teacher gets a good result and why should I
change it., Same is milligram hours. Many physicians still
use milligram =-- regardless of what kind of source
filtration is. They use milligram hours.

Forty years ago they use milligram hours and get a
good result, why should I change the prescriptions.

MR. TELFORD: You are saying there’s a common
understanding among physicians that due to inhomogeneities
that if you ask for a dose of 4,500 you are likely to get
something that is ten percent higher.

MR. WU: Higher or lower, we don’t know. 1It’s not



252
going to be like 4,500 you measure water.

2 MR. TELFORD: For this section you have this

3 working understanding of that’s the way things are. 8So, the
’ “ oniy ruestion here is that you are trying to use this

: calculational program as well as it can be used.

€ MR, WU: Right.

MR. TELFORD: 8o, 4.8.2 just says check the input

9 MR. WU: I don’t have any quarrel with the 4.8.2,

v

1C I think I tried to point out that the primary problem is

v

1] much bigger than you think it i You don’t never assume

0

12 that the magic box is absolutely correct. You already

13 assume that the prescription is absolutely correct, and they
14 are not. Like I said, you have 100 physicians send patients

and

ask them to prescribe and maybe you get several

1€ different numbers. They are not absolutely correct.

MR. TSE: Dr. Wu, I think we understand that the
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can do under the

define a number of

2C minutes or hours. When you buy a computer software, what do

21 you do to assure that this is a good software that you can

what do you do?




MR. WU: By what way?
MR. TSE: By measurement. You make a simple
calculations and you ==
MR, WU: No. Not everybody. Like a fracture
applicators as tc the bladder shields -- all the availabl
software packages right now don’t deal with that. They
don’t deal with the shield,
MR. TELFORD: They don’t have the shield
MR. WU: 1In the calculation program.
MR. WU: When you buy 1t you have to understand
limitation.
MR. TSE: How do you know the software computes
way you want it to be computed?
MR. WU: - . You know the limit,
Know what they didn’t do. You know the external ==
instance you do external and you know algorithm how
construct. They have a mathematic model to simulate the

profiles, and most of the time they try to fit real well at

the central axis. Therefore, there are people who actually

do the treatment planning and it just skims through the
spinal cord and interpreted within a couple of millimeters
this may be 70 percent or 50 perc

physician comes to me and

millimeter -~ 70 percent
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MR. WIEDEMAN: Let me ask is it possible, and 1
don’t know what the answer is -- is it possible to do a
computer generated program using your ten-ten milligram
sources and get an output measurements from your computer
and then compare that with a nomogram?

MR, WU: There’s no such thing as a nomogram for
the cesium source.

MR. WIEDEMAN: There is no nomogram. Isodose
curve?

MR. WU: What we do is generate the dose versus
the distance against the published =-- just the distance.
The very difficult to fit the isodose curve in the 2-D
dimensions.

MR. WIEDEMAN: You are saying there’s a lot of
uncertainty. It could be done, but there’s a lot of
uncertainty in it?

MR. WU: Yes.

MR. WHITE: I think you guys are asking two
different questions. I think that what Dr. Wu is saying is
that when the computer reports the dose to the physician you
start with a set of assumptions that may not be strictly
related to reality. Given those assumptions you come out
with a certain dose. I suspect that what you folks want is
that if you pretend the assumptions are correct, do you get

the dose that you expect.



Wu 1s saying is we
hassle us about whether or
If we want to pretend the lungs
water or we want to pretend cesium sources have uniform
loadings, or want to pretend that we know what the gamma
Iodine 125 is; if we want to pretend all that
wve get a predictable number out of it.
We don’t want to be cited if the let’s pretend
be wrong. When we
we used a certain set
computer. A couple of years later
changed their mind. Now what was 16,000 RADs is now
RADs. To us, that’s not a mistake, that’s an advance 1in
knowledge. It’s the let’s pretend part that we think needs

to be exempt from regulatory

That’s right. Like Gerry was talking

about, specific dose factors In last five years they

changed numbers = ,3 something changed to 1.1 or
Ke that. That’s the input ‘ you cite me
MR, 2 1 don \ 18 included
do ==
We state specifically for the patient.

input data,
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MR. TSE: 80, you really don’t care if somebody
put in the wrong specific gamma factors or wrong dose
tables, as long as you are cranking out the same thing.

MR. WU: I think we do care. The check here is to
check the patient-specific input data in this particular
section.

MR. WHITE: I would point out that’s probably not
the example that Darryl used. A lot of the
misadministration with brachytherapy have been due to people
who have essentially taken these source-specific data and
entered it incorrectly. They have misunderstood what the
specific gamma ray factor is or what the conversion between
milligrams and millimeters are. Those are the big mistakes.

MR. TSE: They have to input at the time =--

MR. WHITE: Generally not. Some systems require
you to do that, but most -- the ones that are built
correctly I think =-- leave that essentially difficult to get
at. You put it in once and hopefully do it right, and don’t
present the operator with the opportunity to make that
mistake for every patient. We prefer the guy who put in the
dosimetry wasn’t asked that gquestion. It gives him a chance
to screw up weekly instead of once a year.

MR, TSE: I think the intent here to ==

MR. WHITE: Patient-specific.

MR, TSE: Whichever the input you need at the time



when yol re the patient, the way yc
patient. If the decay factor needs to put in
particular time, then that should be double-~checked.

MR. WHITE: I would like to point out that it may
not be the cause of most of the errors. It’se hard to argue
that that ought not to be done. Jail I am not sure that
s the cause of the real big errors.

MR. WIEDEMAN: Let me ask this: What z&hould we
say 1n the Reg Guide to make sure that the computer
generated programs are as accurate as possible?

MR. TELFORD: Or, what do ycu do?

MR. WHITE: I suspect I would suggest two things.
One 1s that at some time the operation of the program,
including the specific gamma ray counts and all that sort o©
stuff, be approved or signed off on by a certified medical

physicist. I don’t know how the language would be. You

have a teletherapy physicist and maybe there was some talk

in on f the p osals that I saw for a brachytherapy
in one of the proposals that I £ k hytt Py

physicist definition.
I think that has happened at least one place where
data was put into the comput by somebody whc
wasn’t a physicist and didn in stand. Not that it

couldn’t be done by a physici h didn understand, but

was done by
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1 really hate to admit it, I think that the double-check of
the input data is a good idea. It is something that I think
is difficult to do because not only do you have to double
check it, it has to be double-checked quickly by somebody
else who is qualified. Those three things simultaneously
are hard to do.

They are hard for us to do in a group that has
three physicists. We have a guy that is at a hospital for
two days in a row and we have an implant, we have to send
somebody else -~ another physicist there that next day to
check the implant. That is difficult.

MR. WU: Also, are you considering that digitizing
is an input data? You have 50 iodine seeds, you digitize 50
iodine seeds into that computer ==

MR. WHITLU: Location.

MR. WU: Location. 1Is that input data? Do they
have to be double-checked?

MR. TELFORD: How can you double-check those?

MR. WU: I am asking you.

MR. TELFORD: Theoretically, vyes,

MR. WU: Theoretically yes, but practically not
possible.

MR. TELFORD: Practically not possible.

MR, WU: Yes. There is no double-check mechanisnm,

Either you wipe it out and start over again and that'’s good



] as the first time.

. MR. WHITE: What we do for that 1s a more casual

3 check. We have a prostate implant, the guy who checks the

4 second time will essentially look at it with a ruler and say

yes, this is four and one-half centimeters by three

6 centimeters by two centimeters, it’s about what the doctor g

sald. It looks about right.

8 We have had one case where he measured it and the
9 prostate was one and one-half by two centimeters by one &nd
10 one-half centimeters, and we knew that the guy whe put in
11 the seeds had done it wrong. I thinix *that Xind of casual

12 check 1s probably appropriate. Checking the source

coordinates for each source is just not possible. As 1 say,

14 1t does become a double~check and it becomes - doing it
8. again ==

I

16 MR. WU: Doing it again.

17 MR, TELFORD: Gerry, you started talking about you

18 would do two things.

19 MR. WHITE: Yes. The first thing was to have the

20 input data approved by somebody who knows what they are

21 doing. The second thing is, I think this double-check is a ;
good 1dea. I think it’s going to be difficult to do in
practice. If it’s hard for us to do with three physicists

A 1™ z Tl e > M . - - . "o e | 1 ! 2 ~y -~ \ T -5 oV
24 iln a group that covered two hospitals, it’s going to be very
| F¥F é =~ ] s <
difficult for me guy wt 18 all by himself
J 4
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MR. TELFORD: What do you do with new prograns
that you get, how are your programs checked out?

MR. WHITE: We check them by comparing them with
published data for simple geometric situations; one seed,
different positions, different places off axis. Then we
check combination of seeds. If it works for one seed, what
happens if you put ten seeds in the same place, you get ten
times the dose. Then we hope for the best.

Thac sounds simple, but it takes us -- we have
done three of these new computers so far., The brachytherapy
part probably takes about 40 hours to check.

MR. TELFORD: One program.

MR. WHITE: That’s right. 1It'’s usually seeds and
linear sources are usually separate. It takes us a long
time because it’s a lot of detail. It’s not the kind of
thing that lends itself to regulatory description.

MR. WU: I think Gerry’s first point is very well
taken. I think for unqualified person to enter those dose
tables, attenuation factors, all these in systematic
fashion, all the patient is done on that computer. They
have to really be entered with a tremendous amount of care.
If you screw up one number all the patient will be.

The outcome is the same. It doesn’t matter the
output =-- your input and output coming out the same. Like

cobalt decay factor, if you put the wrong decay factor it
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doesn’t matter. You put input and output and do 100 times,
and you have the same. That digitizer position of the
source, it is not possible to double~check. 1In our
institution we double~check the activities to make sure it’s
correct and make sure it’s no screw up in milligram and
millicurie.

Then we plot on the transparenc.es the position of
those seeds and superimpose on the film and they loock at it,
this is all right in general, not every seed to make sure
they are correct. That is the extent.

MR. TELFORD: Gerry described a sort of gross over
check of the rough, overall dimensions.

MR. WHITE: I think that’s fine. What you need to
avoid is determining those source coordinates, the X,Y,2
coordinates the second time. I think some rough double=~
check is appropriate for that sort of thing.

MR. TSE: Are there any other comments on
brachytherapy?

(No response. )

MR. TSE: 1It’s 10:10, so perhaps we should take a
break for about ten minutes. We will come back at 10:20 to
continue to teletherapy.

(Brief recess.]

MR. TSE: We will resume our discussion of the

regulatory guide. Now we will discuss Section 5, which is
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the specific elements for teletherapy. Who wants to start
comments?

MR. WHITE: 1 get as far as 5.2 before I have a
guestion. That has to do with approve a treatment plan that
includes -~ and then it describes a number of items., One of
the treatment volume, I think, is problematic. I think it'’s
something that has specific meaning that is not always
determined in advance of administering the teletherapy dose.

The total dose at a specified location 1s also not
always determined at the time the initial treatment is done.
Nor is the number of fractions, although often times
prescribed is an interim dose which is quite different from
the total dose. The treatment volume is a big problem in
there I think.

MR. TSE: I think the intention here should be
trecatment site, like the regulations. You can look at
treatment site as volume.

MR. WHITE: I see how you define treatment volume.
I mean, there is an official radiation treatment volume.

MR. TSE: They call target.

MR. WHITE: Target volume, yes. I think there may
be some confusion in what you mean.

MR. TSE: 1If change to treatment site, you would
avoid the confusion.

MR, WHITE: I think that would be a little bit



10

11

12

13

14

19

16

17

18

19

20

21

22

23

24

25

263
better.

MR. TSE: VYou also mentioned the total dose and
the dose per fraction.

MR. WHITE: The dose per fraction generally we
have to specify, but the total dose may not be there. The
physician may have an intention to treat 4,000, 5,000 or
6,000 RADs, but often times will say he will treat 180 RADs
a day anterior, posterior to 1,800 RADs and re-evaluate, or
pending a plan. The physician will put that on our desk and
say I have written a prescription for 1,800 RADs. You have
two weeks to figure out wnat we are really going to do.

I think in normal practice there are a number of
times when the total dose is not prescribed.

MR. TSE: The prescription would not have the
total dose in there. What do they have in addition to the
fractional dose? What would the physician zav how many
total dose -~ how many dose he wants to give?

MR. WHITE: It might a partial total.

MR. TSE: Partial total.

MR. WHITE: He’s going to give a prescription that
is good for two weeks, so write in the dose that the patient
had after that two weeks.

MR. TSE: Yes, 5.3 can take care of that if
there’s a change of those. I know what you are saying. 1In

our institution you see cross it out and write another one.
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MR, WHITE: Interim total, do you think that would
be acceptable?

MR. TSE: Yes.

MR. WHITE: He intends to go to 6,000 and writes
2,000 the first day?

MR. TSE: Yes.

MS. PICCONE: What you are describing sounds to me
like he changes his prescription based on -~

MR. WHITE: No. His intent -- it doesn’t change
his intent. His intent is to treat to say 6,000 RADs, and
the first day he writes prescription for the first 2,000 of
it. Is that acceptable under this?

MR. WU: I think what you are saying is the first
one is a plan, he plans to treat at 6,000 and the second one
is a prescription, 2,000 and re-evaluate. Like medicine,
they ask you to take two weeks and if they feels there is a
need they take anccher two weeks.

MR. WHITE: A little different than that. It’s not
actually re-evaluation. He knows basically the prescription
is going to be -~ the total dose is going to be say 6,000
RADs. He has not yet prepared to prescribe the entire 6,000
RADs. He has prescribed the first 2,000,

In 5.4 I make the same thing about sign. We are
locking at computers that are going to do that. The other

is that I think it’s not an easy thing tp do to request that
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the person who does that record the agreement or lack
thereof between the administration and the prescription each
day. You have to write in 180 RADs delivered, yes this is
what we wanted. I think it ought to be sufficient to recerd
what you did and not to have to record you did what you
wanted.

MR, TSE: I think we discussed that point
previously. Are there any others?

MR, WU: The 5.6, I have difficulty with that. I
can tell you what we are implementing in our hospital. 1In
regular fractionation the calculation has to be checked
before two working days. If it is more than 500 RADs per
fraction, the calculation has to b. checked before the
administration of radiation but not 25 percent.

MR, WIEDEMAN: You can always do it before. I
think 25 percent is after. You can do it the first hour or
the first day.

MR. WU: If 25 percent -~ let’s see. I remember we
rant into the problem during the 60 day trial.

MR. WIEDEMAN: 1I assume you do a three day

treatnents on high dose
MR. WU: Yes, three day treatments.
MR. WIEDEMAN: You do those within =~
MR. WU: Some per fractions.

MR. WIEDEMAN: You do your double=check before the
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treatment is given, so that would be okay.

MR, WU: That would be okay.

MR. WIEDEMAN: When you are going to administer
6,000 RADs total, 200 fractions, 200 per fraction =--

MR, WU: That’s no problem, because we check even
before 25 percent.

MR. WIEDEMAN: 1Is there any situation that you
woulld go over the 25 percent?

MR. WIEDEMAN: Suppose you conly have a three
fractions ==~

MR. WIEDEMAN: He does the double-check before the
dose is administered.

MS. PICCONE: Only if it’s greater than 500.

MR. WU: Only greater than 500, Let’s say 400
times four, then the calculation has to be double-checked
before the administration.

MR. WIEDEMAN: Four hundred times four, that would
be the 1,6007?

MR. WU: Yes. The firs" treatment would be 25
percent. In other words, any single fraction regardless of
the dose, they have to be double~checked.

MR. TSE: You mean only one fraction and double
check before ==

MR. WU: Yes, regardless of the dose.

MR. TSE: These are the guidance. We really



be interpret as 25 p 't 18 a regulatory
requirement. I understand there are some other people
hold as that, so we will look at it and modify it into
more general kind of wording.
requiements.

words, if you deliver 6,000 RADs then you don’t have to
check the calculation until 1,500, rignt?

MR. TSE: Yes, right 5 percent of that,

MR. J1 To me, that'’s practice.

MR. TSE What would you suggest then?

MR. J We always check within two working days.

MR. TSE: Okay, bu e peopl \ay not have t!

e
availability lik2 you have.
MR. WU: They have to double-check anyway, 25

)

right? They have to have

8 a guldance.

Sy

Somebody can say 1eck at 50 percent.
You are
MR, WIEDEMAN: They could turn it around
first day =--
I understand that, I | sayilng that you

ol avad T ~ e b
relaxed than m L
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you should do it before that,

MR. WIEDEMAN: That’s like Tony said. If you want
to do it at 50 percent or the first day =--

MR. TSE: No, you cannot do 50 percent,

MR. WIEDEMAN: Sure you can. This is not a
regulation, this is only to provide guidanc~ to the licensee
as a minimum.

MR. WU: You know how the licensee fees when the
NRC comes in. They try to at least ir talking =-- we try to
implement everything you want us to input. That is the
regulation. If you want to leave it to us you really don’t
need this.

What I am trying to say is that in the general
practice == I don’t know how Gerry’s institution how they
check the calculation == in our institution we check the
calculation within two working days which has a much
stricter quality assurance standard.

MR. TELFORD: 1Is that the standard within two days
or within ==

MR. WU: Yes, the NRC.

MR. TELFORD: 1Is that what you do, Gerry?

MR. WHITE: That’s our goal. We generally
accomplish it.

MR, WU: Yes, we are very strict about this.

MR. WHITE: 1It’s a case where 1 would prefer the
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regulation to be looser and allow us to make the mistake
without being cited. You are right, the appropriate
clinical practice is to check typical doses . ithin two days
and small total number of fraction doses immediatel:.

That'’s what good practice is.

MS. PICCONE: How would you define small fraction?

MR. WHITE: At our facility, anything less than
three fractions has to be checked before the patient is
treated. 1It’s different every place.

MR. TSE: Any suggested changes, or just comments:
Do you suggest Dr. Wu, do you suggest change anything in
5.67

MR. WU: I would change to two working days or any
fraction dose greater than 500 or less than three or four
fractions should be checked before the administration of the
radiation,

MR. TSE: Would you think that is something small
hospitals can do?

MR, WU: Yes,

MR. WHITE: 1I think that there are small
institutions that would find that difficult, but one of the
purpeses of these regulations is to change that behavior.

If you wrote regulations that were not a burden to anyone
and didn’t make a‘ybhody change, then you could just skip the

regulation part. Does that make sense?
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MR. TSE: You also need to consider the impact to
the operations if people cannot do it,

MR. WHI'E: We all have pe! ‘0onal biases tied up in
this from our history of our practice. The feeling is
uniform among the three members of our group is that a
facility that is treating patients with radiation and has ¢
physicist that comes once every other week to do these kind
of dose checks is on the frontier of malpractice; that if
you want to treat patients who have cancer with radiation
you need to have people on-site. 1If you don’t have the
people on-site then you can’t afford to be doing it.

One of the advantages of living in a rural area is
that you have fresh air and cows. One of the disadvantages
is that if you get sick you are in trouble. You have to
keep that : . mind. I live in a State that has lots of rural
areas. I live in a state where our facilities draw cancer
patients from 200 miles away. I understand that. We have
two facilities in our state that practice that way.
Somebody flies in every other week, and it sure makes me
nervous.

MR, TSE: Are there any other comments?

MR. WHITE: On Section 5, yes. I was wondering
about this 5.7.2(2) about using the TLD == I don’t have a
cobalt machine. Are there other commercial TLD services

that provide that; is there somebody that you can =«
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modifying devices except blocks, boluses or stock material.

That seems like a big problem. Compensator. come to mind.
MR, TSE: let’s take one at a time. Number one
says that the field sizes or treatment distances that fall

outside the range of those meanured.

MR. WU: What do you mean, outside the range?

MR. TSE: Outside the range when you have a
calibration you measure your dose output, output up to like
100 centimeters. Now you want to use 120 centimeters
distance, which is outside the range that you measured. You
measure from certain centimeter up to 120 centimeters.
Within the range you don’t have to do the measurement
because =~

MR, WU: Do you know how they calibrate a cobalt?

MR. TSE: Not personally calibrate before.

MR. WU: Therefore, what you are saying is the
range is not ~=-

MR, TSE: How does it calibrate?

MR, WU: 1If they calibrate in air they have a
chamber placed at the 80 centimeter and that’s it. There is
no range. In anything other than 80 has to be checked.

MR. WIEDEMAN: When you do your annual full
calibration, do you go through all the different established
field sizes -~ 80 sonimeter source skin distance or source

chamber distance. You will make a bunch of measurements,
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maybe a six by six or eight by eight or ten by ten and so
on. All of a sudden let’s assume that you get it to your
largest field sizes ~- I don’t know what it is.

MR. WU: We do from almost =~~ not exactly =-=-
almost nothing. For cobalt yes, five by five is the
smallest.

MR. WIEDEMAN: Five by five is the smallest.

MR. WU: Yes. We measure all the way to whatever
30 by 30 or something, large as the field, the whole range.
Suppose somebody coming with a spinal cord five by 20. We
can never make measurements.

MR. WIEDEMAN: I deon’t think that was the intent
of this. Our intent was because of the unigque treatment
modality such as hemibody and whole body, where they do a
full calibratior and they just use a certain source chamber
distance or certain field size. Now, all of a sudden, they
have the patiert lay on the floor and bring the therapy unit
up as high as they can so they can cover the largest area.

Yet, a physical measurement was never made -~

MR. WU: 1 would relate to that kind of
malpractice to the so-called qualification of the physicist
or whoever is doing it. A qualified physicist would nct
just take it tor granted. 7T think it’s going to be inverse
square and I think it’s going to be the TMR table ==~

MR. WIEDEMAN: This happened at one of the largest



facilitlies in the Midwest. All

were al certified and AAPM and ACR,
MR. WU: AAPM 18 not to certification.
MR. WIEDEMAN: Right, members.

MR. WHITE: I think point 1s that what

YOur
intent 1s differs from what you write in the Reg guide.
Jther examples of things that would say would fall under
that 1s 1f you had a patient you wanted to treat isocenter,
.ateral pelvis 40 centimeters wide and the doctor asks fc
max dose. Gosh, that is s ¢ a distance
imeters and 1t may not have measurement there.
There are a wide range of distances at which
‘'siclan may request a dose, even though the patient is
nally treated at 80 centimeters. I think that generally

people would consider that above and beyond to do inverse

square measurements at any rate -~ that large a range of

- b=

distances where you could potentially place the patient’s =-

generally what folks do is measure it 80 centimeters and a
le of inverse =3.ire measurements a little farther dowr

i

case you want to do 100 centimeters or something like

The

b 4
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MR. WIEDEMAN: Also keep in mind wedges, filters
that were never considered or measured during the annual
full calibration.

MR. WHITE: The question that comes up, aside from
the treatment distances, I think it is something that you
need to clarify a little bit of what you mean there.
Filters and things like that that may be made out of some
sort of compensator, would that fall under this?

MR. WIEDEMAN: Anything that modifies the bean.

MR. W.L.ITE: It excludes blocks, excludes boluses.
I guess if it excludes !lock material, would that exclude
compensators?

MR. TSE: If a compensator is made out of stock
materials.

MR, WHITE: Something that we have in the
warehouse. If you put a wedge in that’s made out of brass -
= I think hat’s a little unclear basically. If I make a
compensator out of a -~ plastic is exempt because it’s a
stock material ~- then a wedge made out of brass is not
exempt even though they do the same thing.

MR, WIEDEMAN: To a different degree though.

MR. WHITE: Not necessarily.

MR. WIEDEMAN: Brass versus plastic?

MR. WHITE: That depends on how much. We make a

lot of compensators that change the distributicn more
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significantly than a 15 or 30 degree wedge. There was a
time when wedges were supposed to move the isodose curves to
15 or 30 or 4% degrees, and now I think with computers
people view those as just one way to shape the dose
distribution that is unfortunately limited to four
selections.

MR. TSE: Under distance, I thought that in your
full calibration how many distances do you use in your full
calibration; like 80 centimeters? I thought you mentioned
several different distances.

MR. WHITE: When we had a cobalt machine we
measured -~ we calibrated our full calibration at 80.5. On
one occasion you get a new source we would recheck the
inverse square lot dependence; but we wouldn’t do that every
year,

MR. WU: When you do annual calculation for
inverse square, if it the first time meets the inverse
square you are assuming every time thereafter will obey the
inverse square. The reason for first time measurements
right after the installation of new sources you may find
there is some impurities, something is there that doesn’t
really obey the inverse square.

MR. WIEDEMAN: Let me ask a question. If you do
your annual full calibration at 80.5, and all of a sudden

your physician asks for this particular treatment modality



centineters
calculate the dose by inverse square
gquare and a physilcs measuremnent.
calculate dose by inverse square.
But n¢ hysical measurement?
don’‘t think you measure ==
MR. WHITE: If the sc ce Wasg nev we would measure
would not have done 1t within a year

been replaced within the Yyear,.

the heac 1€ maximum distan
fioor,
WHITE: Yes, but not necessarl.
& year,. When we had cobalt machine and we treat
we measured one time - actually measured more
time, but we ( it ever year.
we assume that we | the head in the same
same source, same geometry, the dose € was going to

the same if it was the sane

MR. TELFORD: The only thing th

.

meantime was decay.
MR. WHITE:
appened was elthe

changed the
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rate at 80.5, so -~

MR. WHITE: With regular calibrations. We assune
that if something that -~ I gues~ our assumption was that
nething happened that would have kept the dose rate the sanme
at 80.%5 but yet caused it to be different than 120 or 130,
which we felt was a reasonable assumption.

MR. TSE: 8o, those distances should be measured
but only at the first time when the sources change or sonme
gspot check that those is not correct.

MR. WHITE: What we do is, we measure it one time
or if the source changes we assume that anything could be
different we check as much stuff as we can think of.

MR, TSE: 1Is that what your institution does?

MR. WU: You are talking about the annual full
calibration, and this is not part of =--

MR. TSE: I know. I am just trying -~ the wording
here says if you do not do it last year full calibration -~

MR. WU: When you do an annual calibration you
essentially very much depends on -- you can calibrate any
other possibility of the shape of the beings: therefore,
assuming that the square, small square to the large sguare
and then you do the measurements. Anything falling between
tihe example that I give it to you, five by 20 spinal cord,
then it depends on the calculations. It depends on the table

provided to you, inverse square calculation table.
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God knows how accurate -- we did check it but the
table is very commonly available for other physicists. If
you want us to measure the five out of 20 then it would be
very difficult because almoat all the fields are different
from th- square field.

MR. TELFORD: But you handle that routinely.

MR. WU: Every day.

MR. TELFORD: The five by 20, you would == you had
the five by five, and you had greater than 20 by 20, so you
feel perfectly competent to do the - ' because it’s
within the range of what you have been cperating in.

MR. WU: Yes. The five by 20, I never check
measure that in my annual report.

MR. TELFORD: I don’t think we mean to capture
that, so we will have to make sure in the language that we
don’t,

MR. WU: Also, the distance range we don’t check =
- like Gerry says we may check once every five years but we
never check the distance. Assuming that if you would then =
= I think the physicist s trained or educated so that maybe
they can judge it within certain distance inverse square law
holds you can do the calculations. However, if you are
treating the TBI’s ~ith a sound judgment, they should check
it

They should check that these things are 300



meter away from the source, whether

MR. TEE: Some sugge ons from anot
inverse sgquare lies S0 ycC ways have t
ose somebody has never been measured a large distance
awav from the source and they use inverse square a lot
because they say that alwvays hold and use ~--
MR. Jt They may be correct.
MR. TSE: Would you
MR. Vs I would chec)
MR. TSE: You would check 1it.
MR. : Yes. But it doesn’t mean th

MR 'SE: It doesn’t mean they are

t, because 1 don’t

MR SE: Just to make sure.
MR. WU: Yes, hink within the therapeutic
weé Know very well. But you turn 500 centimeter

don’t know. Therefore, 1 would have to check.

MR, : L Of ght? Would you check it?

MR.

MR.
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MR. WHITE: Yes.

MR. TSE: 8o, you have no problem with that. You
only have a problem with the compensator ==

MR. WHITE: 1I would put it the other way around.
If you wanted to make number two to say wedges ~- and we
sort of all know what that means and I pretty much agree
with that -- if you we~ted to make number two an inclusive
listing of separate items, I think we would look at each
item. You have done it somewhat differently. You have said
everything except all these things.

1 think I would feel more comfortable if you did
it the other way around and picked the things that you
thought were important. I think everybody would agree that
i+f you get a2 new wedge you should measure it. There are a
1ct ef things that someone might include in that list that I
think might not be appropriate there.

MR, TSE: Which kind of a device -~ beam modifying
device would you think should be checked other than wedges?

MR. WHITE: 3lock trays -- just common ones would
be block trays. Personally, I would include the new kinds
of blocks. If we introduce a new kind of block we measure
them before we use them. I have to wonder about patient
restraint devices, that one might be confusing. I don’t
know if that was your intent or not, filters.

MR. WIEDEMAN: If we said wedges, wouldn’t that



nclude filters r 1s fillters inappropriate.
MR. WHITE Yes. The problem that 1 have wit!
that & the consistency with the stoCck material I W 1d
: hate to have to measure separately -- I would hate for there
: to be a regulation that said we had t0 measure separatel)
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) necessary and wouldn’t like to have to do it especially
before the treatment. That'’s another issue. This 1s before

1] <5 percent of the total prescribed

1 2 MR. TSE: That’s right

iisagree

& MR. WU: Other than =-- an tell you that in an

il enmergency case a

~e

ratient that has a spinal cord block and
17 the patient can’t even turn, there are times that we treat

do I have to measure’

=
X
b

DEMAN: Emergency ig covered elsewhere.

2( MR. TSE: Five~eleven covers the physical =-
J

21 MR, WHITE: I think our point -- we are 1in the
22 situation that some of that stuff we would never measure.

e 3 MR, WU: You woeuld never measure. You make a

24 udgment right there, 1s that important to that patient
e
Y . v - Y - - g
y ot easul g, would that present any harm to that patier
&
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MR. WIEDEMAN: Let’s see if I understand., Because
the patient is immobile you would shoot up through the
table. Your question is, shoula that include the table; is
that ==

MR. WU: Not the table. We have about one inch
just padding.

MR. WIEDEMAN: Styrofoam?

MR, WU: No.

MR, WHITE: Cushions or boards. Sometimes we have
the backboard and the patient will come down on some =~

MR. WIEDEMAN: It wouldn’t attenuate that much of
the beam, would it?

MR, WU: No. Therefore, there judgment is that
it’s not worth it.

MR. WHITE: There'’s other stuff. Sometimes there
will be a board. Sometimes the patient will have sume kind
of incredible contraption attached to their body. 1If
somebody is really sick that is nrobably not going to be
with us next week, we would irradiate them and send them
back upstairs. I would not like to have to take time at
7:00 the next night to see did I measure within two days
requirements.

I think that this is sufficiently broad. I think
listing what you meant by beam modifying devices takes care

of that problem. If you could come up with some stuff that



could basically agree

measure and not have tc

ot intended t¢

WHITE: It may not be intended but it
trays are not intended to be beam modifying devi
they are. There is stuff that you p in the bea
to change the be: and there’s
beam because you
iowledge of thelr
depend on the
heir presence.
MR. TSE: The suggestion
gency measurement may not be necessary.

WHITE: I guess my suggestion would be 1in

number 5.¢ ) Section 2. 'O make the changes we suggest

in one and two, and two to specifically list the beam

modifying devices that the NRC felt was important.

MR. TSE: 1 already marked that
discussion of emergency when you were saying
stated that the measurement will be performed
days after the emergency, did you sugaest

emergency cases n . L8 1n emergency

measurement may
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MR. WHITE: 1 think that'’s true. My objections
would be satisfied if 5.9.2 just excluded the stuff that we
thought was irrelevant. Quite frankly if we had a patient
that we treated with some -~ if we had a spinal cord patient
down and for some reason we treated him with a new wedge ~-
I'm just wildly speculating -- even if the patient died the
next day we could probably go back and measure what dose he
got 80 that the record was correct.

I don’t think I have a problem with the things
that you think ought to be measured =-- actually measuring
them, irrespective of the patient’s condition. There are
some things that we might want to agree that don’t need to
be measured.

MR, TSE: 1If it’s a 5.9 if it’s modified, then you
wouldn’t have a problem with 5.9.

MR. WHITE: That would be my opinion.

MR. TSE: How about you, Dr. Wu?

MR. WU: Yes. I think 5.9 should have some sort
of qualification on the one. On the two I agree with Gerry,
it should be specified what kind of things you mean beam
modifying devices.

MR. TSE: What kind of suggestion do you have is,
essentially, the distance -- the measurement should be done
once. That is what =--

MR. WU: 1In routine clinical practice. We are not



a patient, but there
the calculations
Every SS8D me
No, every SSI[
olint, Gerry says 80.5, and in our case 80
1t check the other distance. If the patient treat
rding to th ' * we have to check 1h 0 measur
MR. TF If you have not measured

MR. WU: I1f we have not measured, ight.

think that’s necessary. To give you an example, if you

reat a patient isocenterically then SSD change every t
t do that., We have ¢ ormulé ) do the calculati
we belleve that the )rmul reasonable,.
say five by 20 and it’s the inverse --
table, we believe that equivalent
corr
I don’t want to check Nils irregular
than the square.
WHITE: What 1f you put a period after ocutside
range of those measured, period,
MR, TELFORD: 8Since the source change?
irce change.
dn’t feel

Ut 1t seéems excesslve
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don’t have a cobalt machine anymcre ~- do you guys still use
that?

MR, WU: Yes.

MR. TSE: Some states may take this one to be ~~-

MR. WHITE: I’m thinking along those terms. How
is this going to affect your gamma knife; have you thought
about that?

MR. WU: Gamma knife is different ballgame.

MR. WHITE: But it will fall under all these
regulations.

MR. WU: That’s true. That’s very true. Gamma
knife, we don’t have a change of distance. We do have
different block patterns. In other words, 200 of one
sources that we may block 10 of them. Does that mean we
have to be calibrated?

MR. TELFORD: Probably the section over here where
we are checking the input is probably the most important
thing for the gamma knife, where you are checking the
distances and inputting that to the computer for the gamma
knife. Those are probably the most sensitive points.

MR. TSE: Are there any other comments on any
other elements?

MR. WHITE: Five point ten, are we up to that?

MR. TSE: Yes.

MR, WHITE: We were talking about this the last



ust think 3 g be
couple of hundred pages or abandoned.
MR. TELFORD: Is there an ACR Report Number 24
t thirgs like thi
MR. WHITE: Know tr \PM has been working
of document on this ut ven en even a
'OU Know where
No, I don’
MR. TELFORD: We will
tiong | the near future, like next
fic advice from them on the so
er you change sources and befc
computer program,
MR. WHITE: My gut fe

likely that the level of det

MR. TELFORD: What 1 we Just make some general

¥

Viai

atements here about what we are really after and what
intentlions are, and leave the
MR. WHITE: It’s hare
ust general statements can be scary. I don’
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before we can
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MR. WU: This will take a tremendous amount of
time and expertise to do that. There are only a handful of
centers in the country who actually can do this.

MR. TELFORD: After you change the source, Gerry
talked about ~- say for brachytherapy -~ use one seed on the
axis and off axis and then ten seeds on axis and off axis.
What do you do here with your cobalt machine after you
change the source, what sort of measurements do you make to
it?

MR. WU: The standard routine practice that I
think is a good practice is, you measure the few sizes
versus the output and you measure the wedge factors, tree
factors, measure absolute output at the isocenter and all
the safety features. It’s a pretty comprehensive
calibrations but not even close to the work that is required
by 5.10.

In the 5.10 -~ let me give you an example. Like a
cobalt, novbody has measured the depth dose. You know that.

MR. WHITE: The depth dose?

MR. WU: Table. People take BJR 17.11 which used
to be 11 and have a new table, BJR 17. You use it on that
dose tables, assuming they are correct. You don’t use water
to actually measure the depth dose of the cobalt. I don’t
think any institutions do this. If you are asking for ==-

you require some sort of scanner, you require some sort of
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waterproof chambers t' do that, I just don’t see =-- 1 think
only the few hospitals, major medical centers have the
equipment and the qualified person to do that.

MR. TSE: When you change a source in your
institution, how do you make sure all the computer programs
which have source terms in them be changed accordingly?

MR. WU: You assume the depth dose table doesn’t
change, right?

MR. TSE: No, the depth dose -- the number of
curies change.

MR, WU: You make ahsolute dose calculations at
the reference point,.

MR. TSE: What does that mean?

MR. WU: That means you measure =-- if you want to
measure in air you put a chamber in at the isccenter and
measure.

MR. TSE: And “Ien, you compare with your computer
calculations? I am thinking about if you computer program-=-

MR. WU: Our computer program does not -- have
nothing to do with dose o. »ut.

MR. TSE: Your ccomputer is a relative calculation.

MR. WU: A relative calculation.

MR. TSE: How do you get the number of dose?

MR. WU: Then the dosimetry has a larger tables,

curves, which provide the physicist who did the
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calibrations.

MR. TSE: It is a hand calculation?

MR. WU: That'’s correct, from the treatment
planning computer.

MR. TSE: 1Is any computer have curies included?

MR. WU: Curies, no I dor’t think any computer
including the curies. They include absolute output at the
reference point. I think there are some.

MR. WHITE: Yes,

MR. TSE: Essentially when the source changes the
output changes.

MR. WU: Sure.

MR. TSE: The computer program -- some have output
in there.

MR. WU: Then you have to change -~

MR. TSE: That'’s right. How do you ensure these
output beirg changed in computer program?

MR. WU: You need some qualified physicist to do
that, like a brachytherapy. There are many parameters in
there. You need a qualified physicist to enter those
parameters.,

MR. WHITE: I think the whole 5.1y ought to be
abandoned. If we are going to talk about it, let me make
the point that you ask for tests for two different kinds of

conditions here. One is a test before the first full use of
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heck then say that yes, you have to check that. All the

‘ computer programs that you use, you need to check the Cobalt

l‘ ‘ 60 output and see that it i1s correct.

4 MR. TSE: Okay. L

© you have any comments Or

- suggestions, Dr. Wu? Just check the output?

MR. TSE: You agree?
: MR, WU: Yes.
MR. TSE: There is one elements after 5.1C but

l ] are there any other comments on any elements in th

P
1]

 « MR. WU: The 5.6.2, when you say input =-- 1s 1t

subject to the independent double=-check

“J

1 4 MR. TSE: Yes.

1 MR. WU: Okay. How do you check the patient’s

1 € counter? Do you mean the counter has to be taken twice?
MR. TSE: [

1 & MR. WU: Digitized twice?

19 MR. TSE: No, I think that’s the same as the

2( brachytherapy ==

Y1 e

23 MR. WU: As the licensee when we look at
24 literally interpret this as we have to have two people to ¢

ol - .

- . ~ YT . .t 4 T { e
) and take the counter twice In this
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days here it is now you are in ten. The licensee’s, they
try to avoia =ny kind of misadministration or any kind of
violation and ‘hey are willing to deo that.

MR. TSE: That is why this workshop discussion is
very useful, so we can think about. Are there any other
comments?

(No response.)

MR. TSE: If not, thank you very much for your
suggestions.

MR. TELFORD: We have covered everything on the
agenda. The only thing we have left is to give you sonme
individual air time. I suggest you take three, five or ten
minutes, whatever you want to take. I think I have it
listed here at the end of this viewgraph here, summary
comments, just your thoughts and conclusions on the proposed
rule and guide and reporting requirements.

Anything that you would like to say, just feel
free to say it. I think we started with Dr. Wu last, so we
will start with Jonette this time.

MS. ROBERTS: Well, I don’t know too much about
the teletherapy and brachytherapy, although I know more
today than I knew two days ago. I think it’s a good idea
for the QA program based on these proposals. I think it
promotes awareness on the technologist’s part, although it

is a lot of paperwork. Maybe some way it will help protect
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the public,

MR. TELFORD: Cerry.

MR. WHITE: You sure get excited about regulation
when you come here and shuffle all these papers for two
days. I think a couple of thoughts that we have had about
the program is one that the pilot program has certainly been
an interesting idea and one that there was a lot of
enthusiasm about that, both from the opportunity to try out
the rules to get a feel for what the rules really meant;
that is, the difference between what we read here and what
you folks intended, which has been real enlightening.

Last, the ability to give some kind of input that
really seems subscaitive. I am very fortunate to have had
the opportunity to .zve done that. 1It’s not often that you
can have effective input., A lot of times you can write
letters and you don’t have somebody sitting across the table
from you taking notes. 1It’s really gratifying to see that.

We have made a lot of specific comments about the
rules and how they work for us and how we would project that
they work in the future if they actualiy became effective.
We have some more general philosophical concerns about the
whole idea; that is, what I said yesterday about how serious
is this problem really. Again, I would refer you to the
paper that I brought about misadministraticn for stable

pharmaceuticals. I think that the risk from



nistrat'.on of radiopharmaceuticals, g
problems that we would all like to avoid, needs to be put
into perspective with the risks that patients incur from
other types of medical procedures or other types of
activities which people perceive as relatively risk free.

If the risks from these misadministration in fact
significantly exceed the risks from other things that people

rceive as risk free, I think some regulatory effort is

>bably appropriate for that, If in fact they don’t exceed
that sort of thing, then I would ask you tc reconsider the
whole project.

Given that in fact I am wrong and that these are
really significant risks compared to others that patients
face in the hospital, then I wculd ask that you consider
doing two things that we feel certainly and certainly
technologists feel are important to reducing the risk to
patients. The first one is to require that technologists be
properly qualified; that people be educated both in medicine

and in nuclear science. There are certain programs that do

that and certify in a performance-based fashion that people

have done that, and those are the registry boards for
nuclear medicine people.

The second is that == this is a prescriptive
requirement -- performance-rased requirement. am hesitant

“wQi

like that because I think
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approach is really good. 1 think that for diagnostic
nuclear medicine there is no substitute for putting the dose
in a dose calibrator before you give it to the patient,.
When I talk to technologists uniformly, they are astounded
that it is not a rule. They thought that it was an act of
Congress. At the May meeting I was told that it is not a
rule.

MR. TELFORD: Not for all states.

MR. WIEDEMAN: The NRC.

MS. PICCONE: It is for NRC.

MR. WHITE: That you have to own a dose
calibr:tor?

MR. WIEDEMAN: Yes.

MS. PICCONE: Not all the agreement states.

MR. WHITE: That seems to be a prime candidate for
an item of compatibiiity. Again, I just want to say that
everybody was real)y enthusiastic about the opportunity to
do this program.

MR. NELSON: I just simply would like to thank all
the participants for coming here and sharing with us your
ideas. I think they were very valuable, and the NRC will
look ac them and hopefully make a very good rule from this.

MR. TSE: I thank you for your suggestions. The
discussions should not be stopped here. If you have any

other comments or suggestions and would like to let us know,



please give me a call. My phone number 1s 1n the Federal

Register Notice. Thank you again for your effort to help

MR, WIEDEMAN: would say basically the same
thing. I appreciate your comments. It 1s very important to
get that type of input. I feel that it ie essential when we
start talking about passing rules and regulations that could
affect the medical community, and it’s important to get
feedback so that we know that the imp:
any at all. Once again, thank you very much.
apprecilate 1t.

MS. PICCONE: Just to reiterate what has been sail
before, you can get another thank you for your
participation. I think the workshop certainly has been very
productive, and we do appreclate your time == not
time in the workshop, but we realize that it did take a

of time and effort in the course of the 60 day pilot 1in

submitting a program for review and actually participating

in the pllot.
As you mentioned, we were taking notes as we have
all the participants. We certainly are serious in

neidering your comments in the rulemaking process. Thank

very much,

MR. KAPLAN: It has been very interesting to sit

nere quietly taking notes having gone through your QA plans




hearing what you had to say here.
interesting part for us, but I am very gle
the way you do about the enthusiasm abou
)t program. I think 1t 18 something
and I thank you.

MR, TSE: I am really thrilled, because there are

s1X NRC manager level personnel coming here. I tt

\ought

here would be at least

50 people here and coming here an

hree of us.

have beer rank and very

-k Y

misadministration

are <, 00¢

/
that average of them have

1ine per facility = don’‘t know whethe

il

[ <] on -~

& say one cobalt machine, and then you
'ts per treatment -~ patients per
treated, new patients
.reatment there are at least
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means that every ten or 100 million operations is
polentially to cause misadministratior you only heve 14.

The amount is 14 misadministration, and then you
ask yourself how many of them a-tually harm to the patient.
Some of them may be and some of them may be not. We are
talking about the a very small kind of risk. I really don’t
think there is something such as a risk-free society. Like
I stated in the beginning, we really have to set up the
limit which has certain risk factors about which we have to
accept.

L rryl -- we have dinner together and Darryl said
many years a, +gress wanted to monitor something and said
well ten percent of total dose. It turned out to be very
good. There is a biological reason for that, and since we
have this current rules in existence more than ten years, we
can analyze that data and see whether we are -- these rules
are too strict, we need a more stricter regulations because
we have more violations. It becomes a risk factor which is
not acceptable to the public.

Along this line we have to really to be very
careful before you can set a limit -- a certain percent or
twice as much the fraction or whatever the number you put it
down. I hope that there is some sort of scientific reason
behind that.

The second point is tha. the basic assumption of



this regulatory process is the prescripti
correct, and we measure against the prescriptions.
not true. The prescription could be deviation of the
prescription of the amount of the physician by as much as 2(
percent. Like you telling me that the table is ten feet
., then you require a ruler accuracy of two

percent to measure that table, you are never going to get
anywhere.

Over regulation == you can do it
regulation, but whether that will imp>ove the care
patient or decrease the radiation hazard to the public,
not quite sure about that.

TELFORD: Thank

participating in the pilot program. We certainly appreciate

=

your comments, and we will use them. The meeting 1is

adjourned.

(Whereupon, : :59 a.m., the meeting
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