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Subject: Comment on Rulemaking RIN 3150-AI12, Docket ID, NRC-2008-0120

USNeuroSurgical, which has an interest in Gamma Knife radiosurgery units in three states, two

agreement states and one under NRC jurisdiction, would like to commenton Rulemaking RIN 3150-A112,

Docket ID, NRC-2008-0120. There are currently approximately one hundred Gamma Knife radiosurgery

units operated by all licensees in this country.

we believe that the proposed regulations as applied to Gamma Knife radiosurgery units do not give
sufficient weight to engineered controls. We believe that the primary danger from the radioactive

sources in a Gamma Knife is from theft, diversion or sabotage at the time of source exchange, which

typically occurs at intervals of five to seven years; a lesser danger exists from someone who might
obtain access to the equipment overnight or on a weekend and there is almost no danger during the

ordinary operation of the equipment to treat patients.

Having said that, a single exception needs to be made for the susceptibility to armed criminal action on a

treatment day; this will be dealt with last.

Our concerns, therefore, are to ask for modification in the regulations or the way they are interpreted to
assure the best medical care for patients receiving Gamma Knife radiosurgery treatments.

The proposed 37.5 states:

Access control means a system for allowing only approved individuals to have unescorted
access to the security zone and for ensuring that all other individuals are subject to escorted

access.

And An approved individual means an individual whom the licensee has determined to be
trustworthy and reliable in accordance with subpart B of this part and who has completed

the training required by § 37.43(c).

And Escorted access means accompaniment while in a security zone by an approved individual who

maintains line-of-sight surveillance at all times over an individual who is not approved for

unescorted access.
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And Security zone means any temporary or permanent area determined and established for the
physical protection of category I or category 2 radioactive material.

37.21(c)(3) states:

Licensees shall approve for unescorted access to category 1 or category 2 quantities of
radioactive materials only those individuals with job duties that require unescorted access to
category 1 or category 2 quantities of radioactive material.

37.47 (c) states:

Security zones must, at a minimum, allow unescorted access only to approved individuals...

This appears to preclude the treatment of patients with a Gamma Knife radiosurgery unit since the
patient is required to be unescorted in the treatment room, which would normally be-considered the
security zone, during the actual treatment because the radiation levels are too high to allow others in
the room. Closed circuit television is used to monitor the patient rather than line of sight observation.
It may be argued that a patient being treated does not truly have access to the radioactive materials.
Because of the engineered controls inherent in the system, the same could be said of anyone with short
term access to a Gamma Knife radiosurgery unit.

Figure 1. Cutaway view of the Gamma Knife Model 4C copied from "Advances in
Medical Physics- 2008," (Madison, Wisconsin, Medical Physics Publishing, 2008)
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BACKGROUND

Depending upon the model, a Gamma Knife radiosurgery unit has 192 to 201 separate Co-60 sources
secured within shielding and protected by shielding doors (see Figure 1). The radioactive sources are
secured in place by the manufacturer or his representative at the initial loading and not removed until a
source change is needed. The shielding doors open to admit the 2.5 inch thick steel helmet in which the
patient's head is positioned for treatment. Except for collimator openings in the steel helmet, the
helmet is always between the patient and the sources during the treatment. No one else is in the room
during the actual treatment. At all other times, even thicker steel shielding, either the doors or
surrounding the sources, is between anyone in the room and the sources.

1. Theft of an intact Gamma Knife unit

Removing an intact Gamma Knife unit is not an endeavor to be undertaken lightly. The total weight of
the shielded unit is slightly less than 20 tons. All of the weight is in one mass, which must be moved as a
unit. Steel plates must be put over the tile floor to keep the unit from digging into the floor during
movement. Any attempt at theft would be highly visible and time consuming.

2. Theft of the sources

Removing the sources is difficult, time consuming and hazardous. This is not straightforward because,
as indicated in Figure 1, each source is contained in a capsule which is mounted in a source holding
bushing which is mounted in a seat within the unit. The diameter of the welded capsule is greater than
the beam channel. This prevents the sources from being removed through the patient opening. Part of
the unit must be disassembled to gain access. This cannot be done quickly or with tools that can be
concealed because of the size of the unit, the mass of the parts and the oversized bolts that hold it
together. Nor is it immediately obvious how one would go about gaining access. Once access has been
gained, there are 192 to 201 sources to remove. I do not wish to go into detail on this matter in a public
forum, but Nuclear Regulatory Commission personnel with a need to know mnay obtain this information
from the manufacturer, Elekta instrument AB [telephone (770) 300-97251.

3. Room location and shielding

A loaded Gamma Knife is an unattractive target for sabotage. The unit is located within a treatment
room designed for radiation treatments with limited access, usually underground and having thick
concrete walls designed to shield for radiation and therefore good at containing an explosion or any
other type of sabotage.

4. interlocks

As required by 1OCFlR 35.615(b), the treatment room has an interlock on the door so that the shielding
door cannot be opened from the control panel with the door open and the shielding doors will close if
the treatment room door is opened. Typically, the treatment room has only one door and the control
console is adjacent to the treatment room door, so that during treatment there is redundant protection
from unauthorized access to the radioactive sources.
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S. Television monitoring

The standard room design includes a minimum of two television cameras, one aimed at the shielding

door in order to monitor the patient during treatment, the other capable of panning to be able to

remotely read patient vital signs monitors wherever they may be placed. These offer a view of the
Gamma Knife radiosurgery unit from the control console. This, combined with the single entrance room

design, means that a person at the control console is in a much better position than an escort in the
treatment room to summon help in the event of trouble in the treatment room.

6. Radiation monitoring

As required by 10 CFR 35.615(c), a Gamma Knife treatment room has a radiation monitor to assure that
no one enters the treatment room while the shielding door is open. The standard design monitor in this

country has a master monitor within the room and a slave next to the treatment console. The master
has a battery backup so that if someone sought to disable it by disconnecting the power, the monitor
would still function normally and both master and slave would flash red if radiation levels significantly

exceed background. If someone sought to disable the slave by disconnecting the signal cable, the slave

would display a constant red light. Thus, tampering with the monitoring equipment would either have

no effect or would alert personnel at the console of impending problems.

Thus, the ability of a patient to access the radioactive material is minimal and the damage a patient
could cause is negligible. Likewise, the access to the radioactive material of anyone in the treatment
room in connection with the treatment of a patient on the day of treatment is minimal. It is important

for doctors, nurses, lab technicians, clergy, and even the patient's family and friends to be in the
treatment room on occasion, but it is not always desirable to assign them a chaperone from among the

staff approved for unescorted access. This is because the number of persons approved for unescorted
access to a Gamma Knife radiosurgery unit must be kept to a minimum but these persons have other
duties to perform in conjunction with the treatment. Furthermore, should trouble develop as a result of

the actions of someone admitted to the treatment room to see a patient, staff members are better able
to summon security from outside the treatment room. Summoning security is the course of action that
would be recommended by law enforcement authorities in any case because the personnel approved

for unescorted access to a Gamma Knife are all medical personnel, having no training or experience

dealing with potential terrorists.

SPECIFIC PROPOSALS

There are several ways the proposed regulations may be modified to allow treatment of Gamma Knife

radiosurgery patients.

1. Access to radioactive material

For a Gamma Knife radiosurgery unit those who have access to the radioactive material should be

defined as those who have:
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the key or pass code for the treatment room door and

the ability to turn off the security system.

It is individuals with these attributes who can enter to room and have access to the unit for a long

enough time, such as outside of normal treatment days, to remove any or all of the radioactive sources,

It is these individuals who should be the ones subject to the trustworthiness and reliability checks, not

the myriad personnel who may need access to a patient on treatment day.

2. Alternative to escort

Observation of the treatment unit via the Gamma Knife's closed circuit television system may be
substituted for human escort.

3. Specific exemption

Gamma Knife radiosurgery patients being treated as well as such persons as may be necessary or

beneficial to their treatment may be allowed temporary unescorted entry into the security zone on the
day of treatment provided they and/or the Gamma Knife are monitored by closed circuit television.

TWO AREAS OF VULNERABILITY

1. Electronic locks

Hospitals are increasingly adopting electronic locks for securing rooms. Unfortunately, the fire code

requires that electronic locks be disabled during a fire alarm. Frequently the door alarm and motion

detector are tied into the same system. Potential terrorists presumably know this and would activate a

fire alarm pull station before initiating an attack. Therefore, it is important that Gamma Knife units

secured behind doors locked with electronic locks have a backup door alarm which operates during a
fire alarm.

2. Vulnerability to armed criminal action

A Gamma Knife treatment room has a single entrance. In many hospitals the entire suite has a single

entrance from the corridor. This design means that armed assailants would find it easy to move from

the corridor to the treatment room on a treatment day, pushing all personnel ahead of them and

preventing anyone from calling for help. Since the door alarm and motion detector would be turned off

for a patient treatment, this would give them access to the unit for as long as needed. Therefore, what

is needed is one or more panic alarm buttons, unobtrusively placed, so that the staff could summon

security without being noticed. Likewise, a portal radiation monitor such as is commonly used to

prevent radioactive waste from being shipped out with ordinary hospital waste, tied into security, at the

exit might be required. The latter is preferable to television monitoring at the exit because the security

personnel monitoring the camera might not recognize that what was being removed was radioactive
material.
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We believe that these changes will improve safety while contributing to patient care.

Since we believe that the greatest danger is at the time of source change, w2 support the other

provisions of the proposed regulations.

Sincerely,

Stephen T. Slack, Ph. D.

Medical Physicist

Rulemaking RIN 3150-A112, N RC-2008-0120
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Midwest Gamma Knife Center

Research Medical Center

FAX Cover Sheet

TO: Secretary, U. S. Nuclear Regulatory Commission

From: Stephen T. Slack,

Return FAX number: (816) 276-3478

Date: 29 September 2010

Please enter the attached comments into the discussion of the proposed regulations on the
physical protection of byproduct material, Docket ID NRC-2008-0120,
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