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P-R-0-C-E~E-D-I-N-G-S
10:00 a.m.

CHAIRMAN SELIN: Good morning, ladies and
gentlemen.

The Commission is meeting this morning to
receive a briefing from the NRC staff on the
investigation into the medical therapy
misadministration and the subsequent patient death
that occurred in Indiana, Pennsylvania in November
1992.

Also here today are representatives of the
U.S. Food and Drug Administration and Indiana County
Coroner Thomas L. Streams, both of whom will
participate briefly in the meeting.

The official autopsy report of the Indiana
County Coroner's Office 1lists the cause of death
unequivocally as acute radiation exposure and
consequences thereof. This fatality, as well as the
other troubling aspects of this extremely unfortunate
incident, are of great concern to the Commission. The
staff's investigation team has borne the important
responsibility of conducting a comprehensive and
penetrating evaluation of the circumstances leading to
these regrettable events. Copies of their report are

available here in the conference roomn. It is this
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4
report and its findings which will be briefed to us
today.

Our goal is to make sure that where there
are improvements needed in the regulatory program they
are quickly identified and made. We must not allow
the sobering lessons from this experience to go
unlearned. The number of medical administrations is
certainly a small fraction of the total number of
nuclear medicine treatments. In the therapeutic area
it seems to be on the order of one in 3,000. That's
a figure in which the nuclear medical industry can be
quite proud.

Nevertheless, it doesn't follow that we
should just not work to reduce the number and the
consequences of avoidable mistakes. We don't want to
dissuade patients from receiving needed care, but the
report we will discuss today clearly demonstrates that
there are serious questions which need to be answered
about our own regulation in this area. We will not
shy away from our duty to the public to provide a
regulatory program which is logical, consistent and
effective.

NRC has suspended the 1license of the
company involved in this administration. It is not

the purpose of this briefing to discuss the merits of
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5
this suspension. Rather, the purpose is to obtain
information for the Commission to evaluate the need
for further action, both with regard for NRC
regulation in this field and this event in particular.
The suspension action will not and should not be
discussed at the meeting this morning.

Do my fellow Commissioners wish to say
anything to me?

Mr. Taylor, the floor is yours. You might
introduce the members of your team as a start.

MR. TAYIOR: Yes, sir. I chartered the
team, the incident investigation team, on December 4th
based upon the complexity of the event and involving
potential over exposure of members of the public as
well as clinic and nursing home personnel, and the
complexity involving the supplier of the device being
from an agreement state and because of FDA
involvement. I made that decision and directed Mr.
Jordan to initiate this team in order to obtain as
many answers as we could about this event.

On that date, the team was chartered to be
led by -- and Mr. Jordan is here at the table, of
course -~ Doctor Carl Paperiello from Region III as
the Team Leader. Also Doctor Mohamed Shanbaky, Region

I as the Assistant Team Leader, Cynthia Jones and
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6
Thomas Rich from NMSS here at the table also, and
other NRC staff that Doctor Paperiello will introduce.

I would also introduce -- assisting the
IIT is NRC's medical consultant, Doctor Daniel Flynn,
who is here at the table. Also at the table, Mr.
William Damaska, Acting Director of the Division of
Standards and Enforcement, FDA, far right, and Doctor
Thomas Streams, Indiana County Coroner who came down
to be with us today.

With those opening remarks, I'll ask
Doctor Paperiello to continue.

DOCTOR PAPERIELLO: Good morning. I'm
Carl Paperiello and I led this IIT that investigated
the loss of the iridium-192 source and the therapy
misadministration at the Indiana Regional Cancer
Center.

(Slide) Before I begin, if I could have
slide number 2, I would like to introduce the rest my
team, recognize Penny Nessen from Region I who was
involved in some of the -- assisted Cynthia Jones with
dose calculations, reviewed the service records for
the PrimAlert monitor and also did most of the
facility surveys that we briefly discuss in the
report. Both Ron Lloyd and Allen Madison from AEOD,

who I sort of expropriated for the team when I
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7
arrived, they were there and I needed more people and
I sort of took them on.

(Slide) Could I have the next slide?
I have to thank the administrative staff.
There was a lot of work in getting this report out in

a short period of time and I .would like to see them

recognized.

(Slide) If I could have slide 4.

In this investigation we centered on three
major issues. One was the failure of the Omnitron

2000 source wire. Why did it break? Secondly, given
the breakage, why did the Indiana Regional Cancer
Center fail to detect this break? Thirdly, the
consequences of the failure. The agenda shows the
sequence I wish to follow in this presentation.

(Slide) Could I have the fifth slide,
please?

I propose to give you a brief chronology
following the movement of the source from its use and
loss on November 16th until its retrieval on December
1. I'm going to discuss very briefly a subsequent
event involving the failure of another Omnitron 2000
source wire in Pittsburgh for which the prompt
identification and intervention prevented significant

consequences.
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(Slide) May I have slide number 62

On November 16th, 1992, an elderly patient
was treated for an anal carcinoma at the Indiana
Regional Cancer Center in Indiana, Pennsylvania using
high dose rate brachytherapy. This center is one of
a number of treatment centers with HDR units operated
by the Oncology Services Corporation, the license
holder. The patient died on the evening
of November 21, 1992, five days after the treatment.
Prior to the treatment, five catheters, plastic tubes,
were placed in the tumor. During the treatment an
approximately 4.3 curie iridium-~192 source was to be
placed at various positions in each catheter to
irradiate the tumor using an Omnitron 2000 remote
afterloader. To give you an idea, this wire is a
measurement wire, but it gives you the diameter of the
wire used in the treatment. The source is actually in
a cavity in the tip of the wire and the remote
afterloader is a computer driven device that allows
the source to be positioned precisely in a plastic
tube in the patient.

The treatment was conducted in the same
shielded facility in which the 1linear accelerator
treatments are conducted. The treatment was to be the

first in a series of three 600 rad treatments planned
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9
by the physician and the five catheters were to remain
in the patient. After a trial run through the five
catheters with a dummy wire, the iridium source wire
was placed in four catheters without difficulty.
After several unsuccessful attempts to insert the
source wire and the dummy wire into a fifth catheter,
the treatment was terminated.

An area radiation monitor, which happened
to have the model, the PrimAlert-10, we're going to
talk about PrimAlert-10, but it's an area radiation
monitor similar to those used in nuclear power plants,
except this device is a lot smaller. In the treatment
area, it was observed in the alarm condition at some
point at times when the source should have been
retracted. In other words, they had trouble getting
the source into the tube.

They went in the room, the source should
have been back into the afterloader. They went to
check the patient trying to find connections that were
blocking the ability of the wire to get in. The
technologists aren't sure when the light came in, but
somewhere in that sequence the technologist observed
that the PrimAlert was 1lit.

Eventually all three technologists and the

physician attending the patient were aware of the

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

10
alarm condition, but no one conducted a survey of
radiation levels with the available portable Geiger
counter, The only action taken was to check the
control console of the HDR afterloader. Because the
console indicator showed safe and there's a panel of
lights there and markings on it, safe meant that the
source was in the safe. They called the 1lead
container in the afterloader a safe. They believed
the source to be fully retracted into the lead shield
and assumed the area radiation monitor was
malfunctioning.

(Slide) Could I have the next slide?

This slide shows the isodose curves
associated with the patient once the patient was
removed from the room. The patient spent roughly 50
minutes in the treatment room. After the attempts to
treat the fifth catheter, the physician decided to
terminate the treatment. The patient was taken from
the treatment room to another room outside of the
treatment room. One catheter was observed to be loose
and was removed at this point.

Just to give you a point of reference, at
one meter or about a yard from the source, the dose
rate is approximately two R per hour. Typically,

sources, HDR sources are approximately one-tenth the
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activity of industrial radiography sources. So, it
gives you an idea. If you know what industrial
radiography sources can do, this source is one-tenth
the size.

COMMISSIONER REMICK: Carl, a question.
The isodose curves there are circular. I would expect
if you took account of shielding and build-up and
scattering --

DOCTOR PAPERIELLO: We didn't take into
account =-- you're right, we did not take account of
shielding in our dose calculations. Why? If you do
the calculations for shielding at a patient's body and
you take a look at shielding, the attenuation and
build-up, for the amount of tissue involved they
almost cancel. There's not that much attenuation in
the body. Most of the walls are wallboard and there's
very little -- when you start taking a look at your
calculations and when you start asking people where
they were three weeks ago and how 1long, the
uncertainties in location and time are much greater
than trying to deal with all the shielding effects
until you got in the concrete are ten, 20 percent
effects. It just wasn't worthwhile trying to pursue
that. We did it, we found out that they were small

effects and we just ignored them after that.
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COMMISSIONER REMICK: How about scattering
off the floors, which I assume were concrete?

DOCTOR PAPERIELLO: No, we didn't take
that into account. On the other hand, as we get into
it, the cytogenetic results and the calculated results
are in pretty good agreement, particularly when you
consider the uncertainties.

(Slide) Could I have slide number 8?

The patient was returned to the nursing
home where she resided with four catheters, one
containing the source in her body and the source
remained in the patient's body for almost four days.

(Slide) cCan I have slide 9?

This slide shows the radiation fields in
the nursing home associated with the source in the
patient's body. The other bed in the patient's room
was unoccupied, but there were two residents in
bedroom number 6. The catheter with the source came
loose on the fourth day and eventually the catheter
fell out. This occurred early in the morning of
November 20th. It was placed in a medical biohazards
bag, which is called a red bag by the medical
community, in a storage room two rooms down the hall
from room 7.

(Slide) Can I have slide 107?
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Later on the same day, a couple hours
later, the catheter containing the source was moved to
another storage 1location at the nursing home and
placed in a box with other red bags. This slide shows
the radiation field in the recreational room
associated with the source in the catheter in this
outside room. The patient died on November 21st,
1992.

From November 16th through November 25th,
numerous residents, employees and visitors to the
nursing home were unknowingly irradiated. The
ambulance staff who returned the patient to the
nursing home were irradiated, along with employees at
patients at the Indiana Regional Cancer Center who
were present for the approximately ten minutes the
patient was outside the treatment room after
treatment.

(Slide) cCan I have slide 11?

On November 25th, 1992, a driver for the
Browning-Ferris Industries picked up the nursing home
red bag waste as part of the driver's normal rounds.
The driver had an operable portable radiation survey
meter, but contrary to company procedures did not
survey the nursing home waste. The nursing home

waste, along with other medical waste, was taken to a
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BFI facility in Carnegie, Pennsylvania where it was
loaded on a trailer. This trailer remained in
Carnegie throughout the following day, which was
Thanksgiving, and early on November 27th was driven to
a BFI medical waste incinerator in Warren, Ohio. At
the Warren facility, radiation monitors identified
radiation emanating from the trailer and facility
personnel directed its return to Carnegie the same
day.

It was left over the weekend in Carnegie
and on Monday, November 30th, the BFI staff searched
the truck for the radiation source. They identified
the box with the radiation source and looked at
individual red bags to identify the origin of the
waste. On December 1, BFI successfully identified a
name found with the red bag waste in the box and
traced it to the nursing home.

(Slide) Slide number 12, please.

After being notified by BFI, the nursing
home called the Indiana Regional Cancer Center on
December 1lst. The Cancer Center had not used the HDR
afterloader for patient treatment after the single
treatment on November 16th. On November 17th, the
medical physicist did wuse the afterloader, but

primarily to recalculate the dose to the patient
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because the patient was not treated in the fifth
catheter and to turn around and determine what
treatment should be -- you know, what should be the
successive treatments in order to achieve the final
dose of 1800 rad, but did not -- even though the
machine was exercised, he never noticed that the
PrimAlert didn't light. Even though the source was
missing from the tip of the wire, the machine does not
tell you that you lost the source because it measures
the length of the wire going out, the length coming
back in and if you take in what you laid out, you get
no notification.

COMMISSIONER REMICK: Carl, the PrimAlert
alarms only visually, not audibly?

DOCTOR PAPERIELLO: 1It's only visually.
Physically the device is about the size of a good
sized thermostat and the light on it is about the size
of the average bimetal thermometer, about the size of
my thumb maybe.

The cancer center hadn't used the unit.
Upon being informed of the source discovery, the
medical physicist asked a technologist to extend the
source wire and see if the PrimAlert alarmed. It did
not. The medical physicist came to the Indiana

Regional Cancer Center and after failing to detect
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radiation by both a survey of the afterloader and
attempting to audio radiograph the source wire with x-
ray film, informed Region I that the source which at
that time ~-- you'll see the source changes. It's
decaying away. It's a 74 day half life. There was
about 3.7 curies was missing. The physician and the
medical physicist that afternoon drove to Carnegie to
retrieve the source.

(Slide) May I have the next slide, 13?

I'll just jump forward several days.

COMMISSIONER CURTISS: Carl, before you go
to that, I have three questions about your chronology
on the event. As I read the chronology, you describe
seven separate occasions where the RTTA attempted to
reinsert the dummy wire into catheter five.

DOCTOR PAPERIELLO: Right.

COMMISSIONER CURTISS: And from this
chronology it looks like the same reading came up on
the console. Were those seven identical steps each
time or was the technologist essentially doing the
same thing seven different times?

DOCTOR PAPERIELLO: To my knowledge they
were. They went in, they fiddled with the connections
and looked for kinks and didn't see it, and then went

back and tried to drive the dummy wire in
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unsuccessfully.

COMMISSIONER CURTISS: Okay. Do
omnitron's procedures address that?

DOCTOR PAPERIELLO: I frankly don't know.

COMMISSIONER CURTISS: Okay. Second --

DOCTOR PAPERIELLO: In any case, the
people weren't very well -- whether they were
addressed or not, they weren't that well trained in
the procedures to begin with. I don't think they --
I think they're probably silent to that. I don't
recall --

COMMISSIONER CURTISS: Okay. In your
chronology, again you note that at 10:08, the first
point in time when the PrimAlert-10 was noticed to be
flashing. If the PrimAlert-10 was operating aé it
should have and given the description of events here,
would it be correct to infer that it would have gone
off at 9:59 when the first error occurred?

DOCTOR PAPERIELLO: We think so. We think
it broke. It gets kind of complicated. It's not
necessary for the purpose of this investigation to
know exactly what catheter, but an issue did arise on
which catheter the source broke in because the
physician believes he removed the fifth catheter.

That was the one that was loose, which would imply
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that it broke off earlier. For a variety of reasons,
some of which are discussed in the report, our
engineers believe that the break occurred in the fifth
catheter. 1In fact, that's consistent with one of the
technicians who believes that the first time she went
into the treatment room to attend the patient's need,
the PrimAlert was not 1lit and it was the second time
that she went in. But it's not clear.

We're talking to people three weeks later
about an event that occurred and the problem they had
during the treatment is the wire didn't go in, not the
break. So, there's a lot of conflicting statements or
"I'm not sure" statements. So, people don't have --
you have to be careful about relying on the peoples'
memory, but I don't believe it's essential. The
essential issue is the alarm was 1lit. They checked
the computer. The computer says you're all right. The
alarm says you have a problem. They had a GM counter
that was operable. They should have checked and they
didn't.

COMMISSIONER CURTISS: Okay. Finally, on
page 2-5 you note that both the physician A and RTTA
examined the catheter connection at the patient and
observed no wire. What's the significance of not

observing a wire? Does that suggest that it's in the
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patient or in the device?

DOCTOR PAPERIELLO: Well, the tip broke
off and you wouldn't see it. They just said, "We
didn't see the wire."

COMMISSIONER CURTISS: Okay. You couldn't
infer anything from that?

DOCTOR PAPERIELLO: I could not infer
anything from it.

COMMISSIONER CURTISS: Okay. That's all
I have.

DOCTOR PAPERIELLO: The second wire broke
on December 7th. It occurred at the Pittsburgh Cancer
Treatment Center which happened to also be a facility
operated by Oncology Services. We looked into this
one. The wire broke in the same approximate location
as the first wire, at the base of the cavity. The
medical physicist in this case, who was personally
conducting the treatment, was aware of the first
event, immediately recognized the problem, promptly
and appropriately intervened and there was no
significant dose consequences to either the patient or
the cancer center staff.

In this case it appears that the patient
stressed the wire by an arm movement when the source

was being retracted. It was a different type of
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treatment. It was a lung treatment and the catheter
was taped to a cushion and the patient, as the source
was being retracted, was seen to raise their arm and
cause a bend where the catheter entered a connector on
the device and that's exactly where the source was
found when it broke. It looks like we know where the
stress came from.

(Slide) cCan I have slide 14?

Going back to the Pittsburgh, the --

COMMISSIONER de PLANQUE: Before you do
that, is there any significance to the fact that the
error message that came up on the console in the
second event was different from the error message that
kept coming up?

DOCTOR PAPERIELLO: Yes. And the reason--
what we believe, everybody in Indiana denies that they
got any kind of alarm similar to what happened in
Pittsburgh. What we found in investigating how this
device works, if you go from the normal retract mode,
we call it AC retract, to a DC emergency retraction
mode, you pull all the sensors out of the path that
measure wire length. So, therefore, the alarm that
you would get becasuse the wire is stuck out falls
back on one switch. There is a sensor that when the

wire comes back you close a path and it tells you
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you've pulled the wire in. The other way of doing it,
you measure the amount of wire going out, you measure
the wire coming back. Well, you lose that measurement
capability when you go into the DC retract mode. Even
Omnitron was unaware of that until we did our
investigation.

Many of the things that happen leave a
permanent record. The computer records it and will
tell you that it happened. It turns out when you go
into the DC retract mode, you get a brief message on
the screen of your computer console, but you get no
written record on the computer 1log. So, it's
impossible -- if you weren't looking at the screen at
the time, you wouldn't know it's happening. It only
takes about ten seconds to go into emergency retract
and the way the console 1is oriented, if the
technologist is observing the patient on the screen,
which they generally do, you wouldn't be looking at
the computer console and you wouldn't see it.

That's our hypothesis on what's happened.
We looked at the machine. We could find nothing wrong
with the Omnitron device. So, that's our theory on
what actually happened and why they got no error
message. We're going on oral statements. I have no

reason to believe that they weren't telling us the
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truth, but I'm just saying that's where we stand right
nowv.

(Slide) Slide 14.

I've completed the events. I'm going to
talk briefly about the radiological consequences.

COMMISSIONER de PLANQUE: Carl, can I ask
another guestion?

DOCTOR PAPERIELLO: Sure.

COMMISSIONER de PLANQUE: Following up on
Commissioner Remick's question about not taking into
account the shielding. It might be useful for you to
tell us whether as a consequence of that the dose
rates that you calculate are conservative or perhaps
higher than they would be if you took shielding into
account or lower.

DOCTOR PAPERIELLO: The dose rates are
probably conservative. However, when we calculated
the doses, we ignored a lot of small effects. For
example, if a nurse was working with the patient, that
nurse received a substantial dose by being in a room
with the patient. We didn't account for the dose that
the nurse would have received in other parts of the
building or while she was walking to the patient's
room. So, therefore, in some cases Yyou're

conservative, in others you're less conservative.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE JSLAND AVENUE, N.W.,

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

23

On the other hand, since most of the doses
was received when an individual was a meter or less
away from the patient, in the case of the certified
nursing assistants, these were the people who had --
this was an incontinent patient. She was cleaned
every two hours. They were in very close contact with
the patient. Other than tissue shielding in a body,
shielding would be negligible. We calculated this
using microshield. Couldn't believe the results. So,
a couple of us did it by hand. I ran microshield as
a code against the NBS curves in the NBS -- not NBS,
the NCRP 49 and got good agreement. Granted, it was
with iron. They don't have tissue in there. And I
also did the calculation using tissue attenuation --
energy attenuation rather than narrow beam and build-
up. If you use that, you get about a 20 percent
effect.

When you look at the large uncertainties,
how much distance it gives you, the shielding is
relatively small. I'm jumping the gun. If you look
at the cytogenetic results and compare them to the
calculated results, they're remarkably in agreement.
We did the calculations before we did cytogenetics.
So, it's not like we had any interaction between them.

I mentioned earlier what the dose rate is
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at two rem an hour roughly at a yard. We're going to
talk about the effects to the patients, to the workers
and to the public. Doctor Flynn, who 1is here,
concluded that an analysis of the medical records and
the physical dosimetry would indicate that massive
radiation dose was a probable contributing cause of
death in the patient. The consultant added that even
if the exact cause of death could be attributed to
other causes such as cancer or heart disease, the
extent of the radiation received would have soon
caused death.

The licensee reported that the prescribed
dose at one centimeter, which is the normal way of
prescribing brachytherapy, was to be 1800 rad. The
delivered dose was approximately 1.6 million rad to
the same point, or an overdose of almost 1,000 times.
The Indiana coroner is here. I've read his report and
the forensic pathologist concluded that acute
radiation exposure caused the death. But I am a
health physicist. I can do the calculations myself,
which I did. If you compare the doses to the internal
organs to any of the textbooks which talk about the
consequences, the books on radiation oncology, once
you go above 6 to 7,000 rad to an internal organ,

you're looking at either death or total destruction of
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the organ. They have tables of severe morbidity and
mortality. For a number of organs, this dose was
exceeded. So, whether or not from my viewpoint when
I was in the middle of this thing, the patient
actually died from this or would have died, I think
from our regulatory needs, I already knew that there
was a severe problem.

In addition to the patient, we evaluated
radiation doses to 94 people associated with the
event. Some individuals had film badges and ﬁe used
those results. Except for the physicians, all other
exposures were derived by calculations based on time
and distance. The physician did not wear his badge at
the times that he was exposed to the source. It was
on his lab jacket hanging in his office. We did time
and distance calculations for the physician and we
also added up the exposures on badges to people that
associated with him in those activities. The badges
come in somewhat higher, but in either case he was not
over exposed. His dose runs in the order of between
400 and 800 millirad.

COMMISSIONER REMICK: Carl, for those
people who had film badges, did you independently
estimate doses and did you pretty well agree with the

result from film badges?
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MS. JONES: Yes, we did.
DOCTOR PAPERIELLO: And nobody was over --
none of these individuals were over exposed. That

means they were within 1250 millirad.

Data were based ~-- so we did calculations
using time and distance studies. The data were based
on interviews and records. Individuals visiting the
patient were identified through interviews with
nursing home staff and known visitors. We became
aware of -- we knew there was an unknown visitor. We
didn't know the person's name, but the name appeared
in a newspaper article. We interviewed that person
and we subsequently placed an advertisement in the
local Indiana, Pennsylvania newspaper. The
advertisement requested any individual who was
concerned about having come in contact with the
radiation from the source and who had not been
interviewed to contact the NRC. A collect phone
number was provided. This led to two additional
contacts.

(Slide) cCan I have slide 15?

This summarizes the doses that we
calculate or measured for 94 individuals that were
specifically evaluated. We believe that this bounds

the radiological consequences. For anybody to have a
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dose that was higher than reported here, they would
have to occupy places as close to or closer to the
source than individuals we evaluated, or have spent a
longer time period in the vicinity of the source.
This would have been observed by individuals
interviewed and reported. So, I don't think we have
anything above these.

We calculated extremity doses to those
individuals with the highest potential for extremity
exposure significantly above whole body dose. These
were the caregivers at the nursing home who attended
to the body needs of the patient and a couple BFI
employees who searched the most for the source of
radiation on the trailer. The highest extremity
exposure was estimated to range from 74 to 160 rems to
the hands of a certified nursing assistant. This
individual also received the highest whole body dose,
estimated to be between 16 and 22 rem.

(Slide) cCan I have slide 167?

This slide presents a summary of
collective doses for all locations. The nursing home
clearly is the location where most of the public
exposure occurred.

(Slide) can I have slide 177?

Further studies were conducted by blood
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counts and cytogenetic studies on selected
individuals. Blood counts are simple to perform, but
have a sensitivity limited to somewhere in the order
of 75 to 150 rem. Cytogenetic studies are more
sensitive, about 20 rem for a given single isolated
individual, but are much more difficult to perform.
Cytogenetic studies were performed for the NRC by the
Oak Ridge group at REACTS, the Radiation Emergency
Assistance Center and Training Site. Individuals
selected for cytogenetic studies were almost always
those with the greatest calculated dose. Since the
highest calculated doses were about the 1limit of
detection of 20 rem, we expected that the cytogenetic
data would show if there were significant non-
conservative errors. In other words, there were
measured doses that were higher than our calculated
values.

Again, go back. We are relying on
memories that were several weeks old and we had to
make simplifications to do the calculations and we did
not add trivial doses to the more significant doses.
Cytogenetic studies were to show whether or not we had
made some drastic errors. The cytogenetic results are
consistent with the calculated doses within the limit

of accuracy of both techniques. No occupational
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worker received a dose above the NRC limit of one and
a quarter rem per dquarter. While members of the
public received radiation doses above applicable
regulatory limits, no one received the dose at which
acute radiation injury or clinical signs are expected

to occur.

There were no signs that contamination
resulted from the event. The bare source is iridium
metal. You would not expect it to leak. But we did
survey the nursing home, the ambulance, the clinic and
the insides of the machine itself and we found traces,
two nanocuries on the guide tubes which is less than
the leakage limit of five nanocuries and I'm not even
sure that wasn't picked up when the machine was
assenmbled.

(Slide) Can I have the next slide, 18?

Let's talk a little bit about the wire and
why it failed. The source is basically in a cavity at
the end of the wire. The wire is nickel-titanium
alloy. 1It's a shaped memory alloy. In other words,
you can -- and the reason it's used, it has very good
flexibility. You can bend it and it pops right back.
That's the reason why the wire was chosen. It
maximizes the usefulness of high dose rate

brachytherapy.
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The breaks in both wires in use occurred
at the base of the cavity, about 13 millimeters from
the tip of the wire.

(Slide) Slide 19.

Now, why did the wire break? We don't
know for sure. We are using a consultant, Southwest
Research. Omnitron, the manufacturer of the device,
and its consultant are investigating the failures.
I'm going to talk to what I knew up to a couple days
ago.

In May of 1992, the wires in use were
changed from stainless steel to a metal called
Nitinol, that is your nickel-titanium alloy, for new
wires. We found when we looked at the breaks under a
microscope, looked at x-rays of the cavities, that
some of the cavities were eccentric. They weren't
centered, they were tilted. We're not sure this
contributed to the break, but we did see that.

In September of 1992, Omnitron, this is a
couple months before these breaks occurred, Omnitron
identified degradation of the teflon liner in source
shipping containers and started to replace teflon with
stainless steel. At the end of December, Omnitron
looked at an o0ld used wire that had been stored in a

teflon-lined shipping container and found it broken at
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the cavity. The current hypothesis being evaluated is
that storage of a source wire in teflon in the
presence of moisture causes decomposition of the
teflon and formation of either fluorine or
hydrofluoric acid. This, either directly or
indirectly, results in embrittlement of the wire.

We and our consultants are evaluating this
hypothesis and conducting various studies. There's a
whole bunch of studies. Some are listed in the report
that were done that support this hypothesis. It's
either one that you break the oxide coating on the
wire and let hydrogen get at the metal and that causes
embrittlement or even the fluorine getting into the
wire directly causes the embrittlement, but we don't
know for sure.

(Slide) Can I have slide 20?

Given that the wire broke, why wasn't it
detected? I think I've alluded to this earlier.

At the Pittsburgh Cancer Center, the
medical physicist received an audible alarm on the
retraction of the source wire as a result of the
break. At Indiana Regional Cancer Center, the staff
stated that no such alarm occurred. We discovered
that if the device enters this DC retract mode, the

system that measures the length of wire retracted to
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compare it to the wire played out is disabled.
There's only a brief error message on the screen and
nothing is reported in the computer log. The staff
was aware of the radiation monitor alarm, but the
computer console said the source wasn't retracted and
they didn't use the available survey meter. Why?

(Slide) Next slide.

Breakage of the wire was not considered a
credible accident by either the vendor or the
licensee. Omnitron's emergency procedures were
directed toward an emergency retraction of a wire with
a source that was stuck out and required manual
retraction. There's a crank on the side of the
machine.

There was a prior history of spurious
alarms on the area radiation monitor, the PrimAlert,
and the staff had developed a habit of ignoring it.
These originated even before the HDR afterloader was
procured. One technician developed the habit of
unplugging and replugging the monitor to reset it.
Now, the monitor does not work this way. While we
were there, we checked the monitor with a sealed
source. It will light when the source is near the
monitor and when you pull the source away the monitor

goes off. So, it's not one of these things where you

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

33
have to reset it. When irradiation goes away, the
monitor should go off.

Oncology Services as a corporation appears
to have provided no formal radiation safety training
to the staff at the Indiana Regional Cancer Center.
Reliance was placed on the staff's previous academic
training, training by Omnitron which included
Omnitron's emergency procedures but not radiation
safety, and an expectation that the medical directbr
or medical physicist at each site would provide
radiation safety training. This expectation was
neither met nor were steps taken to confirm it.

Given the conflict between the data
provided by the area radiation monitor and the
Omnitron control panel and the lack of radiation
safety training that would have conditioned the staff
to respond promptly to the radiation alarms, the
licensee staff failed to respond to the alarm.
Instead, a technologist unplugged and reset the alarm.
He doesn't recall when he did this. He didn't know
whether or not the alarm was still on when he
unplugged it. The technologist should have responded
by using the portable survey meter available at the
control console. The meter would have identified the

fact that the source had not returned to the
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afterloader shield.

(Slide) cCan I have the next slide?

We've bunched our observations under six
major headings.

(Slide) Can I have the next slide?

I've already discussed the radiological
aspects and discussed some of Oncology Service
Corporation radiation safety shortcomings.

(Slide) Slide number 24.

A number of weaknesses at the Indiana
Regional Cancer Center shown on this slide were also
identified at other sites operated by Oncology
Services Corporation and inspected by Region I
subsequent to the initiation of this IIT and on this
team's recommendation.

(Slide) sSlide 25.

A number of weaknesses were found in the
design and testing of the Omnitron 2000. Prior to the
incident, it appears that no engineering calculations
for tensile, shear or fatigue strengths were performed
on the Nitrinol source wire, particularly for the
source cavity. No tests were performed to ensure the
environmental effects of radiation, moisture, teflon
and combinations thereof would not affect the

integrity of the source wire.
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I've already discussed weaknesses in the
design of the emergency retraction system.

We and the FDA also found weaknesses in
Omnitron's QA/QC program for the production of the HDR
afterloader and source wire, but at this time these do
not appear to have contributed to the event.

(Slide) Next slide.

NRC regulations do not directly address
high dose rate brachytherapy to the extent that low
dose rate brachytherapy and teletherapy are addressed.
Licensing guidance for HDR has remained unchanged
since 1986 in spite of significant changes in Part 35
and associated medical 1licensing guidance. The
inspection guidance does not specifically address HDR.

(Slide) Next slide.

Although inspected by Region I within a
year of initial licensing, this slide will show you
how the license changed. The licensing and inspection
program had no provision to cause an early
reinspection subsequent to Amendment 2. When that
facility was inspected in September of 1991, they had
one high dose rate machine used in Harrisburg and
under the direct control and observation of the
corporate radiation safety officer. That inspection

found the staff there to be very knowledgeable. There
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was no problem with training at that particular site.
After that inspection, the program
literally exploded. They were authorized to have
dozens of machines at up to six sites under that
license and they went into other sites under agreement
state licenses and at least one other NRC license and
there was nothing in our inspection or 1licensing
program that would flag this. At this point, the
informal procedures that they used to control their
program became ineffective. So, you had a mixed bag
when you got to -- at the Greater Pittsburgh site, we
had a very conscientious medical physicist who was
there full-time. At other sites, many of the medical
physicists were only part-time employees and that's
where we found weaknesses in training.

When I talk about weaknesses in training,
it's not a question of not just attending a session.
They didn't know, the technologists didn't know how to
operate the Geiger counter. The technologist who
performed the treatment, when asked what the most
sensitive range of the counter was, says, "I assume
it's the times 1,000 range." So, it's not a tool that
these people use. They were unaware of what the field
was in the vicinity of the source. They had no idea

how long =-- let's suppose they had to retract the
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source in an emergency using Omnitron's procedures.
They didn't know how long they could remain in that
shielded room. To me, that's a fundamental breakdown
in the training that is required by Part 19.

COMMISSIONER REMICK: Carl, are you saying
that for the amendments where new devices were
approved at different sites, there was no pre-
amendment inspection by the NRC following the initial
inspection?

DOCTOR PAPERIELLO: No.

COMMISSIONER REMICK: You're saying --

DOCTOR PAPERIELILO: There was no other
inspection other than the one on September '91, yes,
and it was two months later that the amendment request
came in and expanded the program.

(Slide) Slide 28.

We originally called this safety culture,
but we were informed that wasn't politically correct,
so we called it critical safety awareness. But
really, when you 1look at what was done, it was
complete contrast on what was done in Pittsburgh. 1In
Pittsburgh, they did survey the patient after
treatment with a hand held meter and the medical
physicist said he always did.

Now, it may be after the fact, but he was
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so well prepared when we showed up the following day
to do the inspection that I believe him. He seemed to
be a very conscientious individual. He would never
allow a technologist to do the treatment. The medical
physicist did the treatment personally and the
physician, at least in that treatment, was with him at
the console.

He was a full-time medical physicist and
not part-time. He told us he did believe the wire
could break. Now, granted he had the after -- he knew
about this afterwards, but he claimed that in August
when he was -- he went down to Omnitron for training,
that he was a gadgeteer and he stayed around in the
evening and had the engineers show him the inside of
the machine and he pressed them about the wire not
breaking and they admitted, "Well, it's not
unbreakable. It could happen.”

There is no indication of any prior wire
breakage in use. They did test two prototypes or
early production to failure, but there's no indication
there was any prior knowledge by Omnitron of any prior
breaks. We could find no evidence to that effect.

But anyway, the engineers told him that,
"Yes, we guess they could break under certain

circumstances." So, there are differences between
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the two places.

(Slide) Can I have the next slide?

The discovery of the lost source by BFI
may have prevented additional significant radiation
exposure. However, actions by BFI employees
subsequent to the discovery of the radiation source
resulted in their receiving unnecessary exposures.
Assistance from radiation protection experts should
have been sought.

Now, in the scrap steel industry there are
a lot of guidance provided to scrap dealers who have
monitors on what to do when you find something. We
help them in this area. It appears to me that we need
to do something with other people in the scrap either
waste brokers, collectors or recyclers to ensure
peopie know how to protect themselves. So, imagine,
they put a four curie iridium source back on the road
again. We had significant exposures to people who
went searching for the -- they had survey instruments
that went off scale and they had no idea what that
meant. In fact, they even discovered which truck this
source was on in Warren. They had to use a concrete
building as a shield because they had micro R meters
that -- this source could be detected at hundreds of

feet with a micro R meter.
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Lastly, this thing is complicated. I call
it licensing jurisdiction for want of a better word.
I believe the FDA is going to talk a little bit about
what they do. But this is a medical device and it
falls under FDA regulations because it is a device.
The source wire and the device was licensed by the
State of Louisiana, that's an agreement state, and of
course we license the users. All I can say is it's a
very complicated area to get into when you try to
understand is there something that some regulatory
agency should have done to identify potential
weaknesses in the design and testing of the source
wire? That's something that the team could not
resolve.

Thank you.

MR. TAYLOR: Mr. Chairman, Commissioners,
that concludes the team's presentation. The FDA was
kept closely advised of the work of the team and we're
pleased to have William Damaska here from FDA, whom I
introduced earlier, and he has a few remarks to add
before we conclude our presentations.

Mr. Damaska?

MR. DAMASKA: Thank you very much.

I would just 1like to make a brief

statement describing our responsibility and authority
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and the status of our investigation.

The principal authority under which FDA
regulates devices such as the Omnitron 2000 high dose
rate remote afterloader is the Federal Food, Drug and
Cosmetic Act. Section 201(h) of the Act defines
devices as an instrument, apparatus, implement,
machine or implant or similar or related article
recognized in an official compendia, intended for use
in the diagnosis of disease or other conditions or in
the cure, mitigation, treatment or prevention of
disease, or intending to affect the structure or any
function of the body.

FDA has established numerous programs to
ensure the safety and effectiveness of devices. These
can be described as, number one, review of clinical
studies such as premarket notifications and premarket
approval submissions. Number two, review of voluntary
and mandatory problem reports. And three, enforcement
activities such as routine and directed inspections
and other enforcement activities such as product
removals, recalls, warning letters, seizures,
injunctions, prosecutions and civil penalties.

The extent of regulatory control over a
device depends on its class. Class 1 devices —-- there

are three different regulatory classes. Class 1
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devices are those which can be adequately regulated by
what we refer to as the general control provisions of
the Act, such as registration, 1listing, premarket
notification and routine inspections.

Class 2 devices are those which must
conform to the general controls but also need special
controls 1in the form of standards to perform
effectively.

And class 3 devices are those which must
meet all the general controls and must also be
approved by way of a premarket approval application
before they can be marketed. The route to bringing a
device to market may include an investigational device
exemption. That's a procedure whereby we approved
based on evaluation of a submitted protocol the
investigational study.

The NRC incident investigation team
requested and received from FDA a number of documents
relating to the investigation of the Omnitron 2000 HDR
incident. In April 1988, Omnitron International
submitted a premarket notification to the FDA.
omnitron was asked to provide additional information
in relation to specific aspects of that submission,
device design specifications, device safety features,

laboratory and clinical testing and quality control
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procedures.

On the basis of the information provided
by Omnitron, FDA concluded that the device was
substantially equivalent to similar class 2 devices
that were currently on the market and we allowed
omnitron to market the device. We have cooperated
with the NRC by conducting joint inspections at both
the incident site and the two manufacturing plants.
Our Dallas district office is coordinating the ongoing
investigation and is working with the Texas State
Department of Health and the NRC.

The New Orleans District Office, in close
cooperation with the Louisiana Department of Health,
has completed an inspection of the wire production
facility in Louisiana. Under a voluntary agreement
between FDA and Omnitron, no shipments of the Omnitron
2000 afterloader system or the source wire are
currently being made. The company on December 17th,
1992 issued a safety alert to all customers, informing
them of the two incidents where the source separated
from the wire during brachytherapy. This alert also
provided guidance to physicians recommending strict
adherence to the NRC requirements for post-treatment
patient monitoring and use of the equipment only when

it is deemed necessary in light of other available
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modes of therapy and the patient's condition until the
cause of the fractures are determined and corrected.

Determining an appropriate regulatory
resolution will necessitate a thorough assessment of
any violations of the Act and the potential impact on
public health. However, because our investigation has
not been completed, I'm somewhat limited in the extent
to which I can discuss the aspects of our
investigation. But I'll be certainly glad to try and
answer any questions you may have.

CHAIRMAN SELIN: Well, I'd like to ask you
one question, not so much about the investigation and
the device, but Doctor Paperiello pointed out a number
of possible areas of either weakness or gaps or what
have you in the regulatory process that the NRC
follows and there was a generic comment about possible
jurisdictional questions. Are you prepared to
speculate about some of the questions that this has
shown in the interface problems between your
responsibilities for inspecting the devices and ours
for talking about the methods for using the devices?

MR. DAMASKA: I really -- I'd rather not
speculate in terms of any lapses in the regulatory
authority, but perhaps I could expand a little bit on

that in terms of just what our authority involves with
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respect to the manufacturing process and some of the
things that Doctor Paperiello mentioned with respect
to the wire breakage and that sort of thing.

One of our significant regulations, of
course, is what we call good manufacturing practice
requirements. The GMPs, as they're known, require
that manufacturers not only develop adequate
procedures for production, but that they be validated
and that they establish adequate quality control and
testing procedures to assure that their devices are,
in fact, safe and effective in normal routine use.
That's part of our current investigation in terms of
the adequacy of those procedures.

CHAIRMAN SELIN: Let me be a little bit
more specific. A couple of the things that turned up
in the IIT were that the device had modes of operation
that were not known to the people who bought the
device, presumably were not in the documentation of
the device. These modes don't necessarily make the
device unsafe or unlicenseable, but they're
information that has to be available to the users if
they're used.

From your description of the FDA process,
it doesn't sound as if somebody in a class 2 device is

going to exhaustively take the description, the
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specifications that are given to the users and check
that against the device. In fact, you described a
process whereby analogy, since another device looked
okay, this was essentially identical, which I would
say would be far short of line by line check.

MR. DAMASKA: Well, part of the general
control provisions that I mentioned include the
provision to provide complete and adequate directions
for use for any device. In other words, if the
instructions are not adequate, then we would consider
the device to be misbranded under the Act, and that
could be a violation, could be a serious violation if,
in fact, adequate directions for use were not provided
for all the various ramifications and capabilities of
the product.

So, it is covered, but to also answer the
other part of your question was, as a class 2 device,
the review process there, it may not include a
thorough enough review of the labeling to assess any
potential shortcomings. That's always a possibility
for that type of a problem.

CHAIRMAN SELIN: So, it's a performance
kind of thing. After the fact, if it was found that--

MR. DAMASKA: That's right.

CHAIRMAN SELIN: -- that information
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hadn't been given to the operator, then by definition
the manufacturer didn't do something right.

MR. DAMASKA: That's correct. That's
right.

COMMISSIONER ROGERS: I have a question
along those lines. If this wire breakage occurred but
the source somehow or other wasn't left in the patient
and this event as an over exposure didn't take place,
but nevertheless the system failed mechanically, would
there be any way in your present procedures that you
would notify the NRC of this as a potential failure
mechanism that might be something that we should be
alert to and see that licensees in using the device
are alert to it?

MR. DAMASKA: Yes. I think under our
current procedures we have a system that we call the
device experience network which involves various types
of mandatory problem reporting systems. The way we
assess any report we receive, I think we've
established a pretty good working relationship and
yes, we would have notified the NRC.

COMMISSIONER CURTISS: I have just. a
couple of questions. When the change was made in May
of 1992 from stainless steel to whatever that was that

the new metal consisted of, 1is that typically
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something that would be brought back before FDA for
your consideration and approval?

MR. DAMASKA: I would -- that's one of the
things that we're 1looking at right now. I would
rather not speculate in terms of the significance of
that change because to a great extent it has to do
with the extent of validation that was done by the
manufacturer. So, I can't give you a complete answer
on that.

COMMISSIONER CURTISS: Let me ask the
question in a generic way then. When a change is made
in a device that you have approved, is there a
threshold that's been established for when the vendor
of that device has to come back and obtain your
concurrence or comment?

MR. DAMASKA: For class 2 devices -- let
me explain. For class 3 devices, those that are
subject to premarket approval, the threshold there in
terms of changes, almost any change that's made in an
approved device would have to be resubmitted to the
agency. For class 2 devices, when a manufacturer
makes what would be considered a significant change,
they must report that to the agency in a resubmission.
That's obviously a very broad definition and depends,

as I said, to a great extent on the extent of
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evaluation, the extent of engineering work that the
manufacturer has done.

COMMISSIONER CURTISS: Okay. Two other
questions. The action that you referred to that has
been taken to suspend the shipments of the device, is
that the action that was taken by the Texas Department
of Health or is that an FDA action?

MR. DAMASKA: You're correct, the Texas
Department of Health did place an embargo on the
Omnitron device, but Omnitron also agreed in a
voluntary agreement with FDA to suspend all shipments
of the device and the wires.

COMMISSIONER CURTISS: All right.

MR. DAMASKA: It's really a separate --

COMMISSIONER CURTISS: Okay. And the
suspension of the device, I guess from what I read in
the report, will remain in place until the findings of
your audits have been addressed? Do I understand that
correctly?

MR. DAMASKA: Yes, that's correct.

COMMISSIONER CURTISS: And is that a
determination that the Texas Department of Health
makes or that you at the FDA make?

MR. DAMASKA : That would be a

determination that FDA would make.
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COMMISSIONER CURTISS: Okay. One other
question. The inspections or audits, I guess you call
them audits, that were conducted out of your
Lafayette, Louisiana and Dallas, Texas offices of the
respective facilities in those two states, were those
audits scheduled and on the books before this event
occurred or were they a result of this event that they
were scheduled?

MR. DAMASKA: These were the result of
this event.

COMMISSIONER CURTISS: Okay. That's all
I have.

MR. TAYLOR: Mr. Chairman, if you don't
mind, I'd like to conclude the presentation. So, we
have the Indiana County Coroner Thomas Streams with us
and he has some remarks.

CHAIRMAN SELIN: Doctor Streams?

DOCTOR STREAMS: Thank you, ladies and
gentlemen.

To begin with, I wish to thank all those
individuals and agencies involved for  their
outstanding cooperation and investigation into the
death of Mrs. Colgan. Your professionalism and
personal courtesy have made an otherwise regrettable

set of circumstances much more endurable and the
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Indiana County Coroner's Office is very grateful for
both your participation and for the loan of your
expertise.

One of the most important considerations
in investigating a case of this nature is the need for
all agencies involved to work together. I would
certainly 1like to stress the value of involving
appropriate local authorities early in the
investigative process. Local and state agencies such
as the coroner's office and police departments can be
important regional resources to agencies such as the
NRC and can offer a great deal of support in ensuring
that the investigation is not unnecessarily hindered
by local or state mandates and regulations.

Most, if not all states, 1including
Pennsylvania, specifically require that the county
coroner conduct an investigation into the cause and
manner of death in cases where radiation may be
reasonably suspected as a direct or related cause of
death.

There are a number of aspects of this
investigation which could not have been made
effectively pursued without the involvement of state
and local authorities working on conjunction with the

NRC. The cooperation of the county coroner's office
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and other authorities is essential for the exhumation
of an interred body for autopsy. Had the coroner's
office and Pennsylvania State Police not become
involved, an autopsy would not have been performed,
the exact cause of death would still be in doubt, and
a wealth of important scientific and statistical data
would not have been secured for future reference.

There exists very few documented cases of
death resulting from this type of radiation exposure
in the statistical record. This may be due in large
part to the fact that autopsies are not routinely
performed on the suspected victims, since 1local
authorities like the coroner's office may have been
inadvertently overlooked as a resource for
documentation of radiational injury through autopsy.
By involving the coroner early in the investigative
process, autopsy findings could be readily available
to NRC officials, thus eliminating the need for
speculation that radiation injury may have been a
contributing cause of death.

While the official cause of death in the
Colgan case has been 1listed as acute radiation
exposure and consequences thereof, there has been no
determination to date as to the actual manner of

death. The Indiana County District Attorney's office
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has referred the case to the Pennsylvania Attorney
General for consideration. In the near future, it is
reasonable to expect that either a preliminary hearing
before a state grand jury or a coroner's inquest will
be forthcoming to determine the exact manner of death
and to make recommendations regarding the filing of
criminal charges in this case.

From the onset, the Indiana County
Coroner's Office has worked very diligently to ensure
that the forensic investigation into Mrs. Colgan's
death was performed in conjunction with the most
highly qualified experts available. The autopsy
itself was performed by Doctor Isidore Mihalakis,
forensic pathologist for Lehigh Valley Hospital in
Allentown, Pennsylvania, a nationally recognized and
respected forensic pathologist. Doctor Mihalakis
performed an exhaustive examination of the body before
ultimately determining radiation to have been the
primary cause of death in this case. Other
pathologists may challenge his findings, but we are
satisfied that there was sufficient documentation to
support his determination that radiation exposure
alone was responsible for Mrs. Colgan's death.

At the direction of the coroner's office,

Eric J. Lee, M.Sc., a medical radiation physicist,
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Chief Physicist at the Division of Radiation Oncology
at Allegheny General Hospital and Director of
Allegheny Singer Research 1Institute Accredited
Dosimetry Calibration Laboratory in Pittsburgh,
prepared a dosimetry table indicating the distribution
and radiation levels that would have been delivered
from the radiation source that was 1left in Mrs.
Colgan's body.

Doctor E. Day Werts, a radiation
biologist, Assistant Professor of Radiologic Services
at the Medical College of Pennsylvania, Director of
Radiation Oncology Research at Allegheny General
Hospital, and Adjunct Assistant Professor at the
School of Public Health at the University of
Pittsburgh, subsequently interpreted the dosimetry
report compiled by Mr. Lee. Doctor Werts states, in
part:

"Based on the dosimetry findings, a
distance of 25 centimeters from the radioactive source
would have included most of the small and large
intestine of Mrs. Colgan, which would have received at
least 2800 cGy, a dose sufficient to result in death
from gastrointestinal failure.

"Similar radiation doses received by

healthy normal individuals to the bowel or bone marrow
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would result in their death within a few days from GI
toxicity or four to five weeks from unattended bone
marrow failure. While her cancer could have
contributed to general debilitation, in my opinion the
radiation exposure this patient received would have
severely affected her survivability. The doses of
radiation received by the gastrointestinal tract alone
are sufficient to cause death and histologic findings
of the GI epithelium consistent with the description
given above would suggest that this tissue was subject
to radiation exposure similar to those estimated.
Furthermore, one cannot rule out either contributory
factors, including the potentially 1lethal doses
received by major portions of the bone marrow and the
possibility of multi-organ failure."

It is important to note that Doctor Werts
had no communication with Doctor Mihalakis throughout
the investigation of this cése and had no knowledge of
the official autopsy findings at the time his report
was filed. His conclusions were, in fact, separate
and independent Jjudgments based solely on the
radiation 1levels depicted in Mr. Lee's dosimetry
table.

In conclusion, this is neither the first

nor the last such case of this nature to occur in the
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United States. As unfortunate as the events that led
to Mrs. Colgan's death may be, it is important that
all agencies involved learn from this experience that
cooperation among the diverse agencies and
jurisdictions may be of utmost priority if we are to
prevent future mishaps of this kind. The information
gathered by this investigation, made possible by the
synergistic partnership of all agencies involved will
undoubtedly 1lend itself to the improvement of
safeguards within the radiation oncology industry and
will help to ensure that patients can again be
confident of quality medical therapy through the
controlled use of radioactive substances.

Finally, I believe that although an
investigation of this type must be conducted with a
certain degree of detachment and seemingly sterile
mechanization, it is very important that we all
remember that Mildred Colgan was more than just a case
that we jointly investigated. We will all do well to
bear in mind that while much controversy and many
questions may surround her death, it is her life that
matters most to those whom she loved and who held her
in the highest esteem. We appreciate the cooperation
and forthrightness of Mrs. Colgan's family throughout

these difficult and trying circumstances and generally
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hope that the recollection of Mildred Colgan will not
be encumbered by the necessary discharge of our joint
responsibilities in this case.

Thank you very much.

CHAIRMAN SELIN: Thank you very much,
Doctor Streams. I would like to make a comment and
then ask you a question.

The focus of this meeting today is
specifically the regulatory process, the coordination,
et cetera. Obviously, the same fact-finding report,
the same IIT report will also support enforcement of
any civil or criminal actions that might come up. But
those implications are not the subject of discussion
today. There's a separate enforcement process and any
other process would also be separate.

So, the question I'd like to ask you is a
generic dquestion. It doesn't have to do with the
conclusions, the medical conclusions in this case.
You said very nice things about the cooperation with
the different agencies, but I still would like to ask
you if your experience would lead you to suggest
anything be done differently in the coordination
between the NRC, the coroner's office, say our medical
consultant or any other procedural conclusions you

would care to draw from this experience?
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DOCTOR STREAMS: Yes, sir. I would like
to suggest to the Commission that immediately upon
notification of an event of this nature occurring,
that the appropriate 1local authorities would be
notified immediately of such instance, including the
coroner/medical examiner's office and the local police
jurisdictions. In this case, my office first became
aware about it when we read it in the newspaper that
the NRC had an investigative team in Indiana
investigating this death. It delayed the process of
obtaining a court order to exhume the body for
autopsy, et cetera.

CHAIRMAN SELIN: All right. Thank you.
Anything else that you'd care to add to that?

DOCTOR STREAMS: No, sir.

CHAIRMAN SELIN: Thank you very much for
your appearance.

Commissioner de Planque?

COMMISSIONER de PLANQUE: Yes, I just have
a couple of general questions.

Doctor Paperiello, could you elaborate a
little bit on the problem of whether or not a portable
survey meter 1is required for use in these
circumstances? What are the discrepancies --

DOCTOR PAPERIELLO: Yes. There's an issue
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with high dose rate brachytherapy on whether or not
the area radiation monitors which the 1licensing
guidance requires is a substitute for a survey by a
portable radiation survey instrument. It is the
opinion of OGC that it is -~ and both NMSS that you
have to do a separate survey. However, in the course
of investigating this event, it's clear that our
regional staff, not only in Region I but in Region
III, my own region, believed that the area monitor met
the requirement. I would point out that even if the
area monitor met the requirement, in this case the
area monitor did what it was supposed to do, it
alarmed. Nobody believed it. On the other hand, if
there was a separate survey done, it certainly would

have caught this thing.

Part of the problem is that the licensing
guidance was issued in February of 1986 and the
current Part 35 with the survey requirements was
issued in say, fall, either August or October of '86.
The licensing guidance was not revised to reflect what
was in the new Part 35, so creating an impression in
the minds of the staff that was confused.

I'll be honest. When I started this
thing, I had my staff tell me that this device wasn't

even licensed under Part 35. I'm talking about my
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regional staff. I put them to rights as a result of
this investigation, but there certainly was confusion
in the minds of the staff.

COMMISSIONER de PLANQUE: Would this
extend to agreement states?

DOCTOR PAPERIELLO: It could. I don't
know.

COMMISSIONER de PLANQUE: Okay. Another
question. In the chronology there is reference made
to the therapy technician and others as being
registered. What does that registration mean?

DOCTOR PAPERIELLO: They're registered by
the American -- it's not by the state, it by a
national -- I assume it's a voluntary accreditgd -
no, let me check. I have a backup. I did check that
up because I read each of their certificates. I could
get that to you.

COMMISSIONER de PLANQUE: That's okay.

DOCTOR PAPERIELIO: I thought I had it
here and I did at one time look it up.

MR. TAYLOR: We'll provide that.

COMMISSIONER de PLANQUE: That's fine, but
that brings me to a more general question. Do you
have any observation about any credential programs

with respect to the training aspects that you
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discussed earlier?

DOCTOR PAPERIELLO: The licensee depended
strongly on credentialing. They told us that in the
interviews we had with the RSO. Our licensing manual,
Regulatory Guide 10.8, does not allow licensees to
take credit for it. 1I'll have to tell you, in the
transcripts of these technologist's training or the
examinations they took to become registered
technologists, every one of them had training in_
radiation protection. Obviously whatever they had was
inadequate to condition them to do the right thing.

But this is not unlike nuclear power
plants. It is not enough to have a nuclear power
plant operator have good academic training. You have
to have good emergency procedures and you heed
drilling and you need conditioning. There was
probably only a period of 30 seconds for these people
to make the right decision and they made the wrong
one.

COMMISSIONER de PLANQUE: Okay. Thank
you.

CHAIRMAN SELIN: Commissioner Remick?

COMMISSIONER REMICK: 1I'd like to follow
up on that question of Commissioner de Plangue having

to do with our own staff confusion over whether a
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survey instrument is needed or not. I looked up our
regulations and to me it seems very clear. 35.404(a)
says, "Immediately after removing the last temporary
implant source from a patient, the licensee shall make
a radiation survey of the patient with a radiation
detection survey instrument," which to me is not an
area monitor, "to confirm that all sources have been
removed."

Then going on to (b), it says, "The
licensee shall retain a record of patient surveys for
three years. Each record must include the date of the
survey, the name of the patient, the dose rate from
the patient expressed as millirem per hour and
measured at one meter from the patient," which you
couldn't get from an area radiation monitor, "the
survey instrument used and the initials of the
individual who made the survey."

So, I was surprised to find in the report
that our own inspectors are confused by that wording.
It seems to me that it's emphasized the need for
training of our own people on the difference of an
area monitor and a radiation survey instrument.

DOCTOR PAPERIELLO: I know what you're
saying. I know that. I'm just -- but I'll tell you

the reason for the -- if you read Subpart G, first you

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63
will not find under the list of devices there, you
won't find a high dose rate afterloader.

Most of the instructions and requirements
in there clearly don't apply to afterloaders because
you talk about instructing nurses and visitors to the
room. You have none of that. There are critical
aspects of this device which aren't addressed at all.
Unlike conventional brachytherapy, in high dose rate
brachytherapy the licensee user has to measure the
source output, much like you do in teletherapy. So
really, HDR requirements and what you should do for
safety fall midway between teletherapy and low dose
rate brachytherapy. Those regulations clearly map one
on one everything you need to do for low dose rate
brachytherapy and most of them are inapplicable and
that's how I believe the staff had the opinion.

Besides, the licensing guidance is very
explicit about having to monitor and most licensing
guides will repeat the regulations that are applicable
and they're silent to what's in there. And of course
the reason is that these things were written after the
licensing guidance was written and, you know, the
inspector in the field is the lowest person on the
totem pole. Whoever put out the licensing guidance,

in my view, should have revised it when Part 35 was
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revised to reflect the new requirement, the current
requirements.

COMMISSIONER REMICK: I don't differ with
you on that. I have some other questions related to
this.

When our inspectors go out, do they audit
the records to see if the survey type of records are
being kept? Do we know if our inspectors --

DOCTOR PAPERIELLO: The answer is they do,
but in this particular case the inspector had written
on top of the field notes where it talks about
brachytherapy, it said, "HDR only, " and therefore that
inspector did not believe that the requirements in
there were applicable and instead 1looked at the
license conditions which the inspector -- we're
talking about an experienced inspector. It wasn't
somebody that was relatively new, so I'm just telling
you I Kknow what the staff was thinking in this
particular case.

COMMISSIONER REMICK: But in general you
feel that inspectors are looking to see if surveys are
being conducted?

DOCTOR PAPERIELLO: If it's low dose rate
brachytherapy, they're being looked at. I don't know.

I mean, I wasn't able to ~- I didn't have time to look
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at other -- you can't -- unless you read the license
directly, there's no way I'm aware of that you can go
through our files quickly and identify those people
who are doing HDR from those who are doing just
conventional brachytherapy.

COMMISSIONER REMICK: I see.

Will the IIT report be provided to
agreement states, since there have been some
allegations that we don't share information with one
another?

MR. TAYLOR: It is being publicly released
today. It should go. We will ensure it does to all
agreement states. I would add at this point, of
course, one of the purposes of an IIT is to identify
our own internal operational problems and regulatory
issues and of course I'll be following up. At this
stage the information is new. We'll be providing
further reports to the Commission on that subject
before we -- as the weeks proceed ahead.

COMMISSIONER REMICK: Carl, going back to
the question of the isodose curves and so forth, in no
way do I differ with what you have done. I realize
the biggest uncertainty is how long did people spend
near the source and at what distance and those are

overwhelming uncertainties. However, the point I
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would make for the future, because it's not clear to
me whether your figures would be conservative or not,
the fact that the film badges and the cytogenetic
examinations confirmed it satisfies me, but for the
future I would think that Floorshine and Skyshine in
institutions like this where I assume they're concrete
it seems to me could make isodose curves possibly non-
conservative.

DOCTOR PAPERIELLO: I agree with you. I
really believe that's another direction. We used
microshield. We did have a relatively basic computer
code to do the calculations. We really need more
effort in the Agency for incident and emergency
response in terms of computer programs and people
trained on them to use them. There are codes that can
do it. 1It's finding people. 1It's getting the codes
and training people on them.

COMMISSIONER REMICK: I'm sure. Okay.

DOCTOR PAPERIELLO: Understood.

COMMISSIONER REMICK: If I could refer you
to page 5-10 of the report, I thought that all of the
locations of Oncology Services Corporation were under
one license, but just last week we got a copy of a
confirmatory action letter on the Marlton, New Jersey,

which makes me feel that's a separate license, so I'm
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confused.

DOCTOR PAPERIELLO: It is.

COMMISSIONER REMICK: Which one of these
are covered by the license in question and which ones
therefore are affected by the Commission order?

DOCTOR PAPERIELLO: It is my understanding
that facilities in Pennsylvania that have HDR are
covered under -- well, you can see that we have the
license in the back of the report as an attachment and
you can -- it lists the places that are covered. Not
all the places in this organizational chart have HDR,
I believe, and of course the facility in Florida is an
agreement state. I'm aware of a facility in New York.
It's been difficult. We don't understand the
corporate structure of Oncology Services and who owns
what and the like.

COMMISSIONER REMICK: Let me make sure I
understand what you're saying. The locations in
Pennsylvania that have the high dose rate units are
affected by -- are under the license and affected by
the order?

DOCTOR PAPERIELLO: That's right.

COMMISSIONER REMICK: But the Florida and
New Jersey locations would not be, then?

DOCTOR PAPERIELLO: They were a separate
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license.

COMMISSIONER REMICK: Separate license,
okay.

DOCTOR PAPERIELLO: But Region I did the
inspection last week of the facility in New Jersey
with similar findings.

COMMISSIONER REMICK: Okay.

Something that wasn't clear to me. In the
report it indicates that there were two individuals
pregnant at the time, identified as CNA-I and
Dietitian.

DOCTOR PAPERIELLO: Right.

COMMISSIONER REMICK: And it's indicated
that both of them had an average dose of about 500
millirem?

DOCTOR PAPERIELLO: It ranged from below
500 to slightly above, I think between 400 to 600,
somewhere in there.

COMMISSIONER REMICK: Right. But then
later on it indicates that the dietitian was one of
the nine people to receive the cytogenetic
evaluations, indicating that the nine were identified
as having the highest potential for exposure, and yet
the dietitian was a very low exposure.

DOCTOR PAPERIELLO: Well, because when we
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started this event we knew the dietitian was pregnant
and we deliberately had her done for the cytogenetics.
I think somewhere I said "generally." I tried --

COMMISSIONER REMICK: In your presentation
you said "almost always."

DOCTOR PAPERIELLO: Almost always. That
was the one case. The other individual we were not
aware of until very late. She was not around at the
time that we did the investigation and in both of
these cases the physicians -- they have had medical
consultation on the thing and we try to avoid getting
into people's private medical lives in terms of the
report.

COMMISSIONER REMICK: The thing that stuck
out is one had the cytogenetic evaluation and the
other did not.

DOCTOR PAPERIELLO: No. The other one we
didn't get early on. We found out very, very late.
COMMISSIONER REMICK: I see.

DOCTOR PAPERIELLO: Had we known early on,
we probably would have done that individual too.

COMMISSIONER REMICK: I see. Okay.

MS. JONES: If I could just add one thing,
there was -- the individual who did not have

cytogenetic studies done was not one of the nursing
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assistants who was on duty at all during that week.
She was just concerned and she contacted us later.
And because she was only assisting patients
periodically throughout that week and was not on
schedule at all with that patient, her probability for
exposure was very low.

COMMISSIONER REMICK: Right, although her
exposures on the average were about the same as the
dietitian who did receive something.

MS. JONES: That was coincidental.

COMMISSIONER REMICK: It just seemed to be
a curious inconsistency and that explains it.

Another thing, the report indicates that
your evaluations, your dose assessments, are about a
factor of three higher than the licensee. Are there
any obvious reasons that you're aware of?

DOCTOR PAPERIELLO: Yes.

MS. JONES: In some cases.

DOCTOR PAPERIELLO: Yes. I thought
somewhere I discussed it. They range and I did do a
side by side comparison, but we did a number of people
they didn't do. The licensee's consultant took credit
for attenuation, but they wused narrow bean
attenuation. You can't use narrow beam attenuation in

this case, so therefore we feel they're in error.

NEAL R. GROSS

COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVENUE, N.W.

(202) 234-4433 WASHINGTON, D.C. 20005 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

71
Besides, their results are not as in agreement with
the cytogenetic as ours.

COMMISSIONER REMICK: Okay. Are there any
facts -- I think the report is up to the 27th of
January. Are there any facts that you're aware of
since then, since the finalizing of the report, that
is of interest?

DOCTOR PAPERIELLO: If we would, Tom, it
would be in your area, in Southwest Research work on
the wire that's ongoing.

MR. RICH: They're just continuing to test
the wire at this time. They have another sample
received from an Omnitron that was in a shipping
container that had the same type of fracture surface,
same type of fractographical results. They're going
to continue to do testing with Omnitron consultants
and NRC consultants to determine if hydrogen is the
cause and, if so, how does it get absorbed to the
Nitinol wire and then how can they prevent it and
isolate it.

COMMISSIONER REMICK: I see. Thank you.

I want to commend the staff for an
excellent IIT team report. Very good.

DOCTOR PAPERIELLO: Thank you.

CHAIRMAN SELIN: Before we go on with the
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gquestioning, Mr. Taylor, you talked about follow-up in
sort of a generic sense. Have you thought out yet
whether there will be specific follow-up on the IIT
report more specifically than general follow-up on
medical regulation?

MR. TAYLOR: I think we'll probably issue
a supplement to this report -- we haven't scheduled
that -- as additional information develops.

CHAIRMAN SELIN: Would there be follow-up
of the type "lessons learned" and --

MR. TAYLOR: Yes. We will provide that.
That's in our procedures whenever we conduct this type
of review.

CHAIRMAN SELIN: Commissioner Curtiss?

COMMISSIONER CURTISS: I don't have any
questions. Let me just pick up on the point that
Commissioner Remick raised. I had not focused on this
before and I don't want to get too deeply in terms of
the order, but the two facilities that are not covered
under the order, if they are in fact as presented here
in the organizational chart reporting through the
corporate structure which in turn under this report
has come under some sharp criticism for various
reasons, perhaps it would be worth looking at what the

status of those two facilities is and whether they are
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similarly situated in terms of the problems that led
the staff to take the actions they did with respect to
the eight facilities that are covered by the order
itself.

I'd add my voice to what Commissioner
Remick has said. I thought the IIT was a first-rate
report. I'd like to commend everybody who was
involved in it. I know a lot of long hours and hard
work went into this document. I've read the thing
from front to back and found it extremely readable and
I thought quite balanced in terms of its perspective,
as is the case with an IIT.

In fact, the purpose of an IIT is to
permit us to step back from the line responsibilities
for regulating these activities. I thought it
presented a pretty comprehensive road map to the kinds
of things that not just others but that we at the NRC
need to think about doing in several areas and it's
identified some shortcomings that ought to be followed
up on in the near future.

I guess I just have one question in terms
of the procedure, perhaps for Mr. Taylor.

What is your current thinking in terms of
how you will coordinate the response that you propose

for the IIT findings with the ongoing review of the
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medical program? Are those two going to be brought
together in some fashion or have you gotten to that
point yet?

MR. TAYLOR: We really haven't gotten to
that point, although since Doctor Paperiello is going
to -- there's nothing like experience to help him out,
since he will be leading that review, so maybe that's
my answer at this point.

COMMISSIONER CURTISS: Okay.

MR. TAYLOR: But certainly this has been
a very important experience for us.

COMMISSIONER CURTISS: And, as I say, I
think it identifies a number of things that we need to
focus on. We need to coordinate that with the ongoing
effort so that we don't get too many things going in
separate directions at the same time.

I'd be especially interested in further
follow-up on our relationship with the FDA and the
circumstances that are the subject of their current
audits. I think that's an area where frankly we might
be able to take a look at a mechanism for closer
coordination on both sides.

So, again, I'd like to commend you for
what I thought was a first-rate report and thank you.

MR. TAYLOR: Commissioner, I'd like to
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note -- it hasn't been publicly noted, although the
Commission is aware, this 1is our first IIT of a
medical therapy type treatment event.

I believe that's correct, Mr. Jordan?

MR. JORDAN: Yes.

CHAIRMAN SELIN: Well, you've set a very
difficult standard for those, I hope, few incidents
that follow as far as the investigétion.

Commissioner Rogers?

COMMISSIONER ROGERS: Yes, well, I'll just
second the superb report that was done. I think it
was really an outstanding job.

Just one question with respect to the
administration of the procedure. Your report
discovered that the source was inserted into the

catheters in the opposite order to the plan?

DOCTOR PAPERIELLO: We suspect that
occurred. We can't -- the people give you an argument
on that. We're trying to get around the issue on

which catheter was removed by the physician. That
would account =-- it does seem 1logical that the
catheter that you were tugging at when you were going
through this might be the one the physician removed.
When we started asking people, "Well, how sure are you

which catheter was removed and which one fell out of
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the patients body," we got diverse answers. So that,
I think, is partly an open issue.

But I would point out you could miswire,
for want of a better term, "miswire" this thing.
There is no color-coding. There is numbering.
There's a treatment plan. The technologist has, you
might say, a wiring diagram in hand and has to connect
these tubes from the device to the patient, but you
could in fact misconnect these devices when dealing
with multiple catheters.

We discuss what we think may have
happened. We're not absolutely sure. It's not quite
clear it has bearing on the principal findings of the
team, but, again, you're dealing with people's
memories several weeks later and, if they didn't think
it was significant at the time, they may not recall
that.

COMMISSIONER ROGERS: Well, I wonder
whether FDA has any thoughts about any requirements
that would help to ensure that that kind of
misidentification, if it did occur, to prevent it in
the future.

MR. DAMASKA: That's one of the issues
that we're looking at and I think that would clearly

come under the adequate directions for use aspect,
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yes.

COMMISSIONER ROGERS: Right.

That's all for me, thank you.

CHAIRMAN SELIN: Doctor Paperiello,
obviously the Commission is very impressed and very
pleased with the thoroughness and the timeliness of
the report, the fact that the job seems to be so
thorough and was done on a very demanding schedule.

I would like to emphasize that this report
is a beginning, not an end, that you've pointed out a
fair number of regulatory issues that need to be
followed up on. We've had some incidental discussion
about how that might be followed up.

I'd also like to say something to the
licensee, that it's clear, I hope it's clear, that the
object of this meeting is not to concentrate on the
specific actions that deal with the licensee, that
there are separate forums for that, but rather to
follow up on the regulatory impact of the report.
Nevertheless, the report does make findings and
assertions that are of importance to the licensee.

If the licensee chooses to respond to this
report, wishes to respond to this report outside of
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