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To: NRC attention Sandra Gabriel From: Harold Prussia 

W 

Fax: 61 0 337 5269 Pages: 

Phme 757-594-2757 Data: 5/26/2006 

Re: Center, License No.: 45-09001-01 
Licensee: Riverside Regional Medical 

Docket No.: 03003330, 
Control No,: 138887 

0 Urgent x For Review Please Comment 0 PIease Reply 0 Please Recycle 

To: Sandra Gabriel, Senior Health Physicist 
Medical Eranch 
NRC Region I 

Additional information for NRC amendment request, mail control 138887 and follow- up from email 
dated, 5/24/2006. 

We have reviewed your ernail dated, 5/24/2006 and would like to provide follow -up to the items below: 

1) Our emergency procedure policy, RSO policy 36-03 has been updated to meet the 
requirements of 10 CFR 35.610 and includes the items listed in (1) (a) and (1) (b) and is being 
resubmitted for your review. 

2) (a) RSO policy 36-04 was updated to include items requested in (I), (2)' and (3) and is being 
resubmitted for your review. 
(b) RSO policy 36-05 was updated to include items requested in ( l ) ,  (2), (3), (4), and (5) and 

(c) The Daily Startup Procedure form was updated to include the listed items and is included 

(d) The Monthly Check Form was updated to include the listed items and included for your 

(e) No response to this item is required. 

is being updated for your review. 

for your review, 

review. 

3) RSO policy 36-01, page 3, was revised as requested. Resubmission is not necessary. 
4) RSO policy 36-01 , page 4, was revised as requested. Resubmission is not necessary. 

As requested, RSO policies 36-03, 36-04. 36-05. as well as the forms for Daily startup Checks and 
Monthly Checks have been revised and are being resubmitted. 
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POLICY: Gamma Knife@ Emergency Procedures 

PURPOSE; The Leksell Gamma Knife43 is a radiosurgery system for the treatment of various conditions 
diagnosed within the brain. The precautions below should be observed at all times. 

PROCEDURE: 
1. Labels: The following are examples of some of the warning labels that are found on the LGIC. 

A. General warning 
1. Instructs users to refer to the manual Leksell Gamma Knife@ Imauctiansfou Use. This warning 

B. Radiation warning labels on the radiation unit 
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C. Labels on the radiation unit 

D. Labels on the ratchet handle 
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F Label on the treatment couch 

G. Label on models with handwhecl 
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111. Specid Tools 
A. APS Release Took 

1. The APS release tool and the spade tool allows you to release the patient from the helmet 
if the couch is stuck in the treatment position when the APS is used. The emergency 
equipment is located upon entrance of the treatment room immediately on the left wall. 
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patient can be"released by use ofthe Long Allen Key 
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1) and the Spade Tool (2). 

C. Collimator Pliers 
1. The collimator pliers are used to insert or remove collimatordplugs from the helmet. 

Depending on the collimator/plug socket, two types are available: 
a) Pliers for spring socket (1). 

individual Aulhiorized By: 
Committeas Aufharined By: 
Authoring Department: 
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b) Pliers and screwdriver for bayonet socket (2). 

D. APS Test Tool 
1. The APS test too should be used to perform a test of the APS weekly and &er 

2, The APS test tool comprises a fiame (1) which docks into the APS units. Unlilce the 
installation of the APS units. 

coordinate fime, the test tool docks with all four gamma angle setting pins. A handle (2) 
is provided to cany the tool. 

collimator helmet. The springs are compressed as the bars press against the face of the 
3.  Two bars (3) and (4) with spring loaded tips project from the frame towards the 

Individual Aufhorized By: 
Committees Authorized By: 
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E. Patient Docking Indicator 
1, The patiint docking indicator (PDI) is used to verify a correct docking position of the 

coordinate fime to  the MS. It comprises of a slightly curved magnetic base plate (1) 
with a handle (2). 

2. The lower h c e  of the plate houses a microswitch and five optical sensors (3). 
3. The microswitch closes when the PDI is placed correctly on top of the left APS y-slide 

above the coordinate frame, causing the status lamp (4) on the top of the plate to 
illuminate. 
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personnel to excessive radiation or some other 1 slzard and xequircs immediate operator action. 

1. The Emergency Alarm indhators on the control panel and computer monitor lights up 
and the alarm buzzer is activated. 

2. Momt ion  about the cause or nature of the alarm is shown in the System Information 
field at t he  bottom of the Treatment View dialog. 

3. 7 3 e  Safety System also indicates the source of the emergency stop as either; 
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a) From Operator 
(1) Emergency caused by the operatox by pressing the Emergency Stop 

button on the Control Panel, 
b) External Pushbutton 

(1) Emergency caused by pressing an ex-ternal emergency button (other 
emergency button than on the Control Panel). 

E!. Resetting an Emergency Alarm 
1. Once the cause of the alarm has been cleared the interlocking can be reset by clicking the 
appropriate button in the Coafiguration dialog, 

V. Emergency Procedures 

A. what to do in an Emergency: 
1. 

2. 

3 .  

4. 

5. 

In an emergency situation the authorized user (and/or neurosurgeon or radiation 
oncologist, andor nurse), physicist, radiation therapist and RSO are responsible to 
implement corrective actions to the emergency situation. 

In an emergency situation the authorized user, to include the newosurgeon and/or 
radiation oncologist, and/or nurse, andor radiation therapist is responsible for safe 
guarding the patient and safely removing the patient %rom the treatment room. 

The physicist is responsible to assure the sources are shielded and to monitor access into 
the treatment room. 

The radiation therapist and/or nurse will monitor the emergent event documenting the 
time ofthe emergency, the duration the patient is on the table if the shielding door 
remains open, duration the staff members are in the room if the shielding door remains 
open and time the emergent event has been corrected. 

The RSO will be notified of all emergency situations. 
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B. Treatment Pause 
1. A treatment pause can be initiated if there is no risk of injury to the patient or operator 

2. Activate a treatment pause by pressing the Pause key on the keyboard. 
from movement of the couch or shielding doors. 

/ 

3 ,  If the treatment pause sequence fails, press the Couch Out ‘t: itton at the operator pan 

C. CouchOut 
1. If a treatment Dame is activated but fails, the Couch Out button is used to move the 

1. 

patient out of ;he treatment position as quickly as possible. Note: the Coiiclz Out can be 
used evefi ifthe control unit is non-operational but it will nol operate ifthe emergency 
stop is activated. 

2, Press and hold the Couch Out button c 

The couch moves at high speed all 1 

itil the shielding doors are closed. 

Le way to its outer position. 
3. Release the patient from the collimator helmet. 
4. Escort the patient from the treatment room. 
5. If the shielding doors do not close automatically you must close them manually. 
6. The physkist and/or RSO may attempt to close the shielding doors. In either case the 

7. A sign will be posted on the treatment door restricting access until service arrives. 
treatment room will be Ioclced and the service representative notified. 

Individual Authorized By: 
C o d a e s  Authorized By: 
Au&oring pepmtmmt: 
Date Approved: 3/2006 Effective Date: 6/2DQ6 Last Date Reviewed: 5/2606 

Radiatiolz Safety Committee 
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Lut Revision Dak: OY2096 Replace Policy Date: Retifed: 
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8.  There will be no admittance in the treatment room until the service representative has 
arrived. 

D. Emergency Stop 
1, Use the emergency stop button when there is a risk of injury to patient or operator ox xisk 
of damage to the LGK unit due to movement of the couch or shielding doors. Movement of 
the couch and shielding doors stops immediately when the button is pressed. 
2. Press the Emergency Stop button. 

a) The emergency alarm buzzer sounds, the emergency alarm indicators on the 
control panel and the treatment view monitor flash and the message Emergency 
Stop activated is displayed in &e system information field. 

b) The couch and radiation shielding doors hold their positions until the emergency 
stop is released. 

3 ,  If necessary, pull out the sliding couch manually, Note: The Couch Out button will not 
operate while the emergency stop is activated. 

E. Restarting After an Emergency Stop 
1. Turn the Emergency Stop buffon clockwise to release it as indicated by the mows on the 

button. The couch moves out and the &-ielding doors close automatically. 



NO. 1 0 7 2  P.  15 MAY.  26. 2 0 C 6  3:43PM MR I 

RJKERSIDE FACJLITI.’;  RRMC 
Categoq~ty; Radhtim Sdkty 

Policy / Procedure 

Page 14 o f  23 

F. PIanually Release Couch 
1. If the couch out sequence fails and the couch is stuck in the treatment position you have 

to manually release the couch as follows: 
a) The physicist, radiation therapist andlor nurse will enter the treatment ri 

b) Pull the couch release handle. 

3m. 

c) Pdl  out the couch to hl ly withdrawn position by hand, 
Inrliufdud Aud~aiied By; 
Committees Authorized By: 
Authoring Depafment: 
Date Approved: 3/2006 me&ve Data: 15/2006 Last Date Reviewed; 5!200G 
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d) Release the patient and leave the treatment room together with the patient. 
e) If the shielding doors did not close, lock the door to the treatment room and 

inform the Physicist and Radiation Sdety Officer. 
f) The physicist andor RSO may attempt to close the shielding doors. In either case 

the treatment room will be locked and the service representative notified. 
g) There wiIl be no admittance in the treatment XOOM until the service representative 

has arrived. 
h) If the shielding doors did close, push back the release handle into locking position 

a d  verify that the couch is locked, 
0. Couch Stuck in Treatment Position 

1 I If the couch becomes stuck in the treatment position and cannot be withdrawn manually, 
the patient must be released from the helmet using the special release tool(s). 

Indiwidud Authorized By: 
CCmkcnilfkes Authmhed By! 
A ~ t h ~ h g  Depmebt: 
Date Approved 3120016 Effective Date: 6f2006 Last Date Reviewed: 5f2006 
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H. Manually Releasing the Patient from the APS 
1. Ask the patient t o  keep hishex head up and be ready to take the weight of the coordinate 

frame. 
2. Loosen one or both ofthe X axes slides of the APS units using the APS Special Release 

Tool. 

3. If necessary, insert the Spade Tool between the APS Y slide and the coordinate frame and 
gently lever out the fiame. 

4. Release the patient and leave the treatment K O O ~  together with the patient. 
5 .  Loclc the door@) to the treatment room and inform the Radiation Safety Officer. 

Individual Authmlzed By: 
C d i t e k s  Authoried By: Radiation Safety Committee 

L/ Authmihg DepaItmQ~. Kiversi'de md University o f  Virginia Radioswgev Center 
Date Approved: 3/2Q05 Effectivs Date: 6/2006 Last Date Reviewed: 5i2'006 
Last Revisfan Date; Q5/2006 Replace Pdky Date: Retired! 
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1 ~ A.sl< the patient to keep Msher head up and be ready to take the weight o f  the coordinate 
frame. 

i 
2. Loosen one or both of the helmet trunnions using the long Allen key. 
3 ,  If necessary, insert the Spade Tool between the coordinate f i m e  and the trunnion and 

gently lever out the frame. 
4. Release the patient and leave the treatment room together with the patient. 
5. Lock tlie door@) to the treatment room and inform the Radiation Safety Officer. 
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1. When the shielding doors are stuck in open position they will need to be closed manually. 
2. Escort the patient from the treatment room. 
3. Notify the RSO. 
4. The physicist andor RSO may attempt to close the shielding doors with the procedure 

outlined below. In eithex case the treatment room will be locked and the service 
representative notified. 

5 .  Procedure: 
a) Exit the system until the log-in dialog opens. Turn the Power keyswitch (1) to the 
off position Bxing the key with you, 

6. Open the cover on the left side of the radiation unit. 
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unit with the label CLOSE utnmrds. A 

8. Pull and hold the brake release handle of the motor. B 
9. While holding the brake release handle, turn the ratchet handle from side to side to close 

the shielding doors, C 
10. Ifthe shielding doors cannot be closed manually, the treatment room door wi11 be locked 

and the service representative notified and no admittance into the treatment room u t i 1  
service representative has arrived. 
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Emergency Contact Listing: 

Authorized Users: 

Dr. C. Ronald Kersh: Office: (757) 220-4900 
Home: (757) 220-8492 
Pager: (757) 881-2705 
Cell Phone: 291-3556 
Office: (757) 594-2644 
Pager: (757) 885-0085 
Cell Phone: (757) 880-3029 

Dr. Joseph Layser 

Authorized Medical Physicist: 

John Freshcorn: Pager: (757) 585-3883 
Offsite Pager: (5 13) 81 9-3730- Does not work in Virginia 
Cell Phone: (513) 484-5708 
Office- Ohio: (51 3) 965-9700 ext. 24 

Radiation Safetv Officer: 

Harold Prussia: Office: (757) 594-2757 
Home: (757) 826-4580 
Pager: (757) 855-3878* 
*can acoess www.achwixeless.com to enter text message 

Gamma Knife Administrator 

Sandra M. Snapp Office: (757) 594-2301 
Home: (757) 865-4832 
Cell: (757) 870-7841 
Pager: (757) 885-0083 

http://www.achwixeless.com
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Periodic spot-checks shall be performed for the gamma knife stereotactic radiosurgery 
unit. 

Periodic spot-check measurements shall be performed: 

a. Monthly; 
b. Before the first use of the unit on a given day; and 
c. After each source installation, 

Measurements shall be performed in accordance with this written policy which has been 
established by the authorized medical physicist (Policy RSO 36-05). The authorized 
medical physicist need not actually perform the spot check measurements. 

The authorized medical physicist will review the spot-check measurements within I5 
days and wiIl notify the stereotactic radiosurgery facility as sooii as possible in writing the 
results of each spot-check. 

The monthly spot-checks shall assure proper operation of: 

a. 
b. 
C. 

a. 
e. 
f. 
%* 
h. 
i. 
j. 
k. 
1. 
m. 

Audio/Visual System 
Survey MetedCheck Source 
Door Lock Operation 
Room Radiation Monitors used to indicate source exposure (room 8r remote) 
Emergency Tools (Allen Key, Trunnion Release) 
Trunnion Centricity (using T d o n  test tool) 
Wcroswitch test (using Helmet test box) 
Stereotactic Frames and accessories 
Door interlock Systems 
Radiation (beam) Status Indicators 
Treatment Stop Buttons in room 
Emergency Tntermpt Button (console) 
Emergency Strobe Light Activation 
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Gamma Knife@ Stereotactic hdiosurgery QuaIity Assurance Plan 

n. Timer accuracy over typical clinical range 
o I Timer linearity over typical clinical range 
p, Timer Reproducibility 
q. On-Offerror 
r. Machine output in phantom with 18mm Helmet 
s. Difference between the measured output and the expected (decayed output 

expressed as a percentage of the expected output) 
t. Treatment table retraction mechanism 
u. Emergency o f f  buttons 
v. Emergency timing circuits 
w. Comparison of measured source output vs. calculated source output and 

comparison to output in computer system 

6) The monthly spot-check measurements o f  the Leksell Gamma Knife Unit will contain all 
of the items listed on the Monthly Quality Checklist. A record of each spot-check 
measurement will be maintained for a period of at least 3 years. If the difference between 
the measured and the decayed output is 5% ox more, the authorized medical physicist mill 
immediately notify the RSO and the facility administrator. 

7) Before the first use of the unit on a given day, spot-checks must assure pxoper operation 
Of: 

a. Electrical interlocks at each gamma stereotactic radiosurgery room entrance; 
b. Source exposure indicator lights on the gamma stereotactic radiosurgery unit, on 

the control console, and in the facility; 
c. Viewing and intercom systems; 
d. Emergency response tools; 
e. Timer termination; 
f, Radiation monitors used to indicate room exposures; and 
g. Emergency off buttons; and 
h, APSITmmion exchange check. 
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9) The gamma knife stereotactic radiosurgery faciIity shall arrange for the repair of any 
system not operating properly. 

10) Ethe results of the spot-checks indicate the malbction of any system the fGility shall 
lock the control. console in the off position and will not use the pOamma h i f e  unit except 
to repair, replace, or check the malfunctioning system, 

11) The gamma knife stereotactic radiosurgery department shall retain a record of the 
periodic spot-checks. AU records required for compliance with the NRC's regulations, 
the conditions o f  our license and commitments made in OUT license application and 
correspondenm with NRC shall be maintained. 
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I) Periodic spot-check measurements shall be performed: 

a. Monthly; 
b. Before the first use of the unit on a given day; and 
c. After each source installation. 

2) Measurements shall be performed in accordance with this procedure which has 
been established by the authorized medical physicist. The authorized medical 
physicist need not actually perform the spot check measurements. 

3) The authorized medical physicist will review the spot-check measurements within 
15 days and will notify the stereotactic radiosurgery facility as soon as possible in 
writing the results of each spot-check. 

4) The monthly spot-check procedure is as follows: 

a. Absorbed Dose Rate: 

i. Measured leakage during 5 minutes: L = nC 
ii. Temperature = Co , Pressure = mbar 

iii. Took I O  different readings for 'I min each: 
iv. Average M = (nC/min) 

vi. Mu = M U 5  [nC/min] 
vii. Dose Rate in water Dw (t) = Cb. ND,w.MU.kC[Gy/min] 
viii. NQW = [Gy/nC] 
ix. So the Dose Rate = Gy/min at Date 
x. Comparison of measured source output vs. calculated source 

output and comparison to output in computer system 

v. ctp= 
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6. Microswitch Test ( using Helmet Test box): 

i. Micro switches test performed for all four helmets by putting 0.1 
mrn shim under each helmet and tested and set the switches. 

ii. Adjust ring attached, “green signal” 
iii. Adjust ring & shims 0.1 mm attached, “red signal” 
iv. Check the Helmet ID = 1 and that helmet cap sensor is o k  

c. Trunnion Centricity (using Trunnion test tool): 

i. Mount and check Trunnions pair with helmet test tool, center 
coordinate left and right and 100 ok 

ii. Select timer run first select wrong collimator helmet then correct 
result ok 

iii. Start treatment, the door opening time is 7 .+- 2 seconds 
iv. Treatment with shims 0.1 mm attached, couch return after 6 

seconds during incorrect position. 

d. Safety Switches Test: 

1. 

ii. 

iii. 

iv. 

Check that it is not possible to start the  treatment when 
I. The cap is removed ok 
2. Left patient protection panel is removed ok 
3. Right patient protection panel is removed ok 
4. The helmet changer is elsewhere than in stored position ok 
5. The treatment room door is open ok 
6. If emergency release handle on couch door is pulled 

Checked the helmet screw sensor at helmet consol work properly 
ok 
Check the helmet changer “in” sensor works properly Le. press 
‘couch in“. Pull helmet changer Couch stop ok 
Checked that the helmet trolley sensor works properly i.e. helmet 
can only be lowered to the helmet trolley if this sensor is activated 
ok 
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e. Emergency Safety Test: 

i. Switch on mains start treatment shut off mains. Treatment 
interrupted after 1 minute. Ok 

f. Treatment Stop Test: 

i. Pushed ‘Treatment Pause” when couch is in treatment position: 
ii. checked that couch return ok 
iii. checked that elapsed time have stopped ok 
iv. pushed “Treatment Start” and checked that the treatment is 

continuing from existing elapsed time when the couch is in position 
ok 

v. pushed emergency stop. All movements stopped in the treatment 
room while shielding doors are opening .ok 

g. Timer Safety Test: 
i. Checked synchronization during 30 minutes treatment 

ii. Verified timer correctness by: 1, 2, 4, 10,20 min +/- 2% 
iii. On the treatment planning side we tested the treatment plan 

exported correctly to the treatment computer 
iv. Timer accuracy (Including on-off error) 

h. Other Tests: 
i. General facility radiation safety items as listed on Monthly Check 

form 
ii. Proper operation of stereotactic frames and accessories 

Dge df Orighx 05/06 
Authorited By: W&&on Sa%& C o m W e  
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Gamma lh i f e  Moathly Check, 
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