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Wayne State Unsversi!y 

February 6,2008 

USNRC 
Steven A. Reynolds, Director 
Division of Nuclear Materials Safety 
US Nuclear Regulatory Commission, Region I11 
2443 Warrenville Road, Suite 210 
Lisle, Illinois 60532-4352 

Subject: Response to An Apparent Violation in Inspection Report No. 

Karmanos Cancer Center, Detroit, MI 
03009376/2007-001(DNMS); EA-07-316 

Dear Mr. Reynolds: 

We would like to thank the NRC inspectors for their comprehensive review of our Gamma Knife 
program. We are not requesting a predecisional enforcement conference. 

Our response to the requested information is attached. We would also like to take this 
opportunity to provide further clarification regarding the observations and findings pertaining to 
the medical incident. Based on the corrective actions implemented since the event, we believe 
that we are currently in full compliance with NRC regulations. Please do not hesitate to contact 
Dr. Jay Burmeister (3 13) 745-2483, if you need any additional information. 

Sincerely, 

4 Debra Herring 
Vice President, Ambulatory Operations 

Enclosures: 
1 .Response letter 
2.Clarification of the medical incident accompanied by original document with areas of 

3.Updated Gamma Knife Procedure Documentation Policy 
4.Updated Gamma Knife forms 
5.Images of intended and actual Gamma Knife plans from treatment planning system 
6.Review of all Gamma Knife Cases from October 24, 2006 through October 22, 2007 

clarification highlighted 

4100 John R r c l l r u l -  

Detroit, Michigan 48201 NCI ZZREZS 
1-800-KARMANOS (1 -800-527-6266) TrT" 

info@kannanos.org I &.karmanos.org. 

mailto:info@kannanos.org
http://karmanos.org


Response Letter 

In response to the NRC inspection report, we have addressed the items listed in the 
inspection report letter both in the current document and in our previous report dated 
November 7,2007. 

Specifically, (1)  the reason for the apparent violation is detailed in Section 4 of the 
November 7 report; (2) & (3) our corrective actions and steps taken to avoid further 
violations are described in Section 6 and Appendix A of our report dated November 7. In 
addition, we are attaching updated forms of the preliminary documents included in 
Appendix A fiom the November 7 report. 

As part of our corrective actions, all Gamma Knife cases fiom October 24,2006 through 
October 22,2007 were reviewed with results attached. Our case review did not reveal 
any additional medical events. 

Finally, (4) we believe that we are currently in full compliance with all actions specified 
in the November 7 report and in section 3 of the Executive Summary of the Inspection 
Report for this incident. In addition, we have detailed some clarifications to assure the 
accuracy of the inspection report. These clarifications are attached (enclosure 2). 

NRC Inspection Report 03009376/2007-001 (DNMS); EA-07-3 16 



Clarification of the Medical Incident 

In the interest of accuracy, we would like to offer the following clarifications to the 
Executive Summary and Medical Consultant Report. 

In both documents, there is repeated reference to the “left” cerebellum or the “wrong 
side” of the brain being treated. The radiation was in fact delivered to the right 
cerebellum with some overlap of the lesion, such that approximately 9% of the targeted 
volume received the prescribed dose. The prescription isodose line did not cross the 
midline into the left cerebellar hemisphere, Le., the prescription dose of 18 Gray was 
contained entirely within the right cerebellum brain parenchyma and posterior fossa 
cerebrospinal fluid. Color printouts of the treatment plan are attached for your review. 

The following statements in both the Executive Summary and Medical Consultant Report 
inaccurately indicate that the radiation treatment was administered to the left cerebellum. 
A copy of the original documents with highlighted areas requiring clarification is 
attached for your review. 

Executive Summary: 

1. Report Page 2, paragraph 1, final sentence 

2. Report Page 2, paragraph 2, third sentence 

3. Report Page 2, paragraph 3, final sentence 

4. Report Page 3, paragraph 5 (2.2 Observations and Findings), final sentence 

5.  Report Page 4, paragraph I (2.2 Observations and Findings), second sentence 

6 .  Report Page 4, paragraph 6 (2.3 Conclusions), first sentence 

7. Report Page 6, paragraph 1 (4.2 Observations and Findings), first sentence 

Medical Consultant Report: 

1. Report Page 2, statement about estimated dose to unintended anatomic region 

2. Report Page 2, statement of probable error associated with estimation 

3. Report Page 2, paragraph 2 (Description of Incident), first sentence 

4. Report Page 2, paragraph 2 (Description of Incident), third sentence 

5. Report Page 3, paragraph 1 (Description of Incident), second sentence 

We hope that these clarifications will provide additional insight into this medical event. 
We thank you in advance for your time and consideration. 
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NRC INFORUATDN NOtlCE 96-28 

UNITED STATES 
NUCLEAR REQUUTORY COMMISSION 

OFFICE OF NUCLEAR MATERIAL SAFRY AND SAFEGUARDS 
WASHINGTON, D.C. 2OS6S 

May 1,1996 

NRC INFORMATION NOTIC€ 06-28: s m E s m  QUIDANCE munffi TO 
DRlELOPMENT AND IMPLEMENTATION OF 
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GAMMA KNIFE PROCEDURE DOCUMENTATION POLICY 

Pertinent steps in the Gamma Knife procedure and of the role of the various members of the 
Gamma Knife multidisciplinary team are as follows: 

a. 

b. 

C. 

d. 

e. 

h. 

After approval of Gamma Knife treatment by the Neuro-Oncology Muldisciplinary 
Team, the patient’s chart and diagnostic films are secured by the radiation oncology and 
neurosurgery scheduling staff. A Gamma Knife Registration Checklist has been 
developed by the radiation oncology department to be signed off by the Gamma Knife 
Coordinator, patient services representative, radiation oncology medical records and 
Radiation Oncology nursing staff and be placed in the patient’s radiotherapy chart. This 
will ensure that all relevant patient medical records including history and physical, 
pathology, imaging reports, radiation therapy consent form and radiation prescription 
sheet are available to the radiation oncologist and neurosurgeon at the time of the Gamma 
Knife procedure. 
Neurosurgery staff completes the Stereotactic Frame Placement and Neuroimaninn Form. 
This form identifies the dates of neurooncology tumor board approval and planned 
Gamma Knife procedure. In  addition, the form outlines the location of the lesion(s), the 
resultant position of the stereotactic frame as well as the image acquisition protocol (i.e. 
specific MRI and/or CT sequences) required on the day of Gamma Knife treatment. The 
Stereotactic Frame Placement and Neuroimaging Form shall be signed off by the 
neurosurgery staff on the day of the frame placement. A copy of this document shall be 
placed in the patient’s hospital chart. 
Gamma Knife Preurocedure Checklist ensures that all relevant patient medical records 
and pre-procedure imaging and laboratory tests are available for review at the time of the 
procedure. In addition, this form includes the “MRIKT Scanner Checklist”. This ensures 
that MRI/CT image acquisition and transfer process is followed appropriately. It is signed 
off by the neurosurgery staff, stereotactic systems engineer and the MRI andor CT 
technologist performing the scan(s). A copy of this document shall be placed in the 
patient’s hospital chart. 
During MRI/CT image import and registration, the AMP shall veri@ image IeWright 
orientation by looking at the fiducial marker positions, the L/R notation and/or the CR 
notation on the hardcopy film and verifying correspondence between the film and the 
treatment planning system. The AMP will also qualitatively evaluate the agreement 
between the wire frame (from bubble measurements) and bony contours in the MRI/CT 
image. The AMP shall document this on the Gamma Knife Planning Form. The location 
of the lesion(s) shall be verified again and documented at the time of treatment planning 
by the treating radiation oncologist and neurosurgeon on the Gamma Knife Planning 
h. The location and side of the lesion(s) have to be individually spelled out and the 
document needs to be signed by the radiation oncologist, neurosurgeon, and medical 
physicist. 
If the frame placement is judged to be suboptimal, it needs to be repositioned or the 
procedure be aborted for that day. This will be evaluated and documented by both the 
neurosurgeon and the radiation oncologist on the Gamma Knife Planning Form. 
A second AMP will review the MRI/CT images and treatment plan and then sign the 
Gamma Knife Planning Form. 
At the completion of Gamma Knife planning process, the Gamma Knife plan shall be 
printed and signed by all involved including the radiation oncologist, neurosurgeon, and 
AMP. 
Before the treatment is initiated, the “time-out” procedure will take place and will be 
documented in the Gamma Knife Time-out Form. This process will reflect that the entire 

Gamma Knife Procedure Document Revision date 2-6-08 
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process has been performed accurately and according to the Gamma Knife Procedure 
Documentation Policy and that all forms included in the procedure have been signed by 
the appropriate professionals. The Gamma Knife Time-out Form will include the 
following: 

1. 

2. 
3. 

4. 

5 .  

Verification of the name and medical record number of the patient by comparing 
the patients chart to hisher hospital wrist band. 
Verification of the number and side of lesion(s) to be treated with Gamma Knife. 
Verification of whether the patient had prior radiation therapy including WBRT, 
external beam radiotherapy, and/or stereotactic radiosurgery. The radiation doses 
as well as the location of the lesion(s) previously treated need to be individually 
spelled out and the document needs to be signed by the radiation oncologist, 
neurosurgeon and medical physicist. 
Verification that the Gamma Knife plan has been reviewed and signed off by the 
radiation oncologist, neurosurgeon, and medical physicist. 
If for any technical or medical reason the procedure needs to be aborted, this 
needs to be documented in the Gamma Knife Time-out Form and signed off by 
the neurosurgeon and the radiation oncologist. 

i, After the procedure is completed, the neurosurgery staff will remove the stereotactic head 
fiame and the patient will return to hisher hospital room. 

In summary, the documentation related to the Gamma Knife procedure shall include: 

1. Gamma Knife Registration Checklist 
2. Stereotactic Frame Placement and Neuroimaginn Form 
3. Gamma Knife Preprocedure Checklist 
4. Gamma Knife Planning Form 
5 .  Gamma Knife Time-out Form 

If any of the above documents is incomplete or missing, the medical physicist will assess and 
determine whether the procedure will continue as planned or be rescheduled. This assessment 
and action plan will be documented in the comment section of the Time-out Form. 

Gamma Knife Procedure Document Revision date 2-6-08 
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KARMANOS 

GAMMA KNIFE 

Gamma Knife 
Coordinator 

Coordinator 

ROC- Patient 
Services 

Representative 
PSR) 

Medical Records 
Personnel 
( M W  

ROC-RN 

Patient Label 

Registration Checklist 
(Scheduling / Medical Record Preparation Checklist) 

Obtain copy of patient's CT, MRI and other appropriate radiologic 

Coordinate presentation of patient's medical condition to Neuro- 
films. 

Oncology MDT Conference (Decision is made by MDT to treat patient 
with Gamma Knife). 

Give appointment information to Radiation Oncology PSR. 
Give CT, MRI & other appropriate radiologic films to ROC RN. 

Schedule patient's Gamma Knife appointment in "IMPAC. " 

Upon receipt of patient appointment information from PSR ("IMPAC"), 

If patient is a "new" patient, MRP will create a "Radiation Oncology 

MRP will place this checklist on top of patient's treatment chart folder. 
0 MRP will ensure that patient's treatment chart is given to ROC RN 

MRP will locate existing radiation oncology treatment chart. 

Treatment Chart" and give to ROC RN. 

least two business days prior to the scheduled amointment. 

Upon receipt of patients treatment chart (existing or new), ROC RN 
will verify that the following information is present: 

- Radiation Oncology Consult Report. If patient has not been 
seen by Radiation Oncologist, ROC RN will notify Gamma Knife 
Coordinator to reschedule. 
History & Physical (electronic or paper) 
Pathology Reports (electronic or paper) 
MRI and CT Reports (written) 

Completed / signed "Informed Consent for Radiation Therapy- 
Central Nervous System" (Gamma Knife Consent). Gamma 
Knife consent must include the site and side of the proposed 
Gamma Knife Surgery or it must indicate that there are multiple 
lesions in various locations. 

- 
- 
- 
- Appropriate diagnostic films 
- 

l-Gamma Knife Registration Checklist (Schedubng I ~ a d ~ c a i  Record Preparatm Cheddlst.)doc Revised 2-6-08 Radiation Oncology-M. Jelich 



Patient Label 

Stereotactic Frame Placement and Neuroimaging Form - BRAIN METASTASES 

PATIENT NAME: NEUROSURGEON: 

DATE OF BIRTH: RADIATION ONCOLOGIST: 

I I 
TUMOR BOARD DATE: GAMMA KNIFE DATE: 

DATE OF LAST MRVCT: 

NUMBER OF LESIONS: 

MRIICT AVAILABLE: 

WHO HAS FILMS/CD: 

0 FILMS O C D  O C l S  

LOCATION OF LESION(S) [PLEASE INDICATE RIGHTILEFT]: 

1- 2- 3- 

4- 5- 6- 

OPTIMAL FRAME PLACEMENT [BASED ON LOCATION OF LESION(S)]: 

1- ORIGHT 0 LEFT 0 NEUTRAL 

2- USUPERIOR 0 INFERIOR NEUTRAL 

3- OANTERIOR 0 POSTERIOR c] NEUTRAL 

NEUROIMAGING PROTOCOL REQUIRED: 

AXIAL T1 POST-GADOLINIUM WHOLE HEAD 2 MM CUTS, NO GAPS 

CORONAL T1 POST-GADOLINIUM WHOLE HEAD 2 MM CUTS, NO GAPS 

Comments: 

Neurosurgeon (Date) Neurosurgery RN (Date) GK Coordinator (Date) 



DMC. 

PmProcedure checklist: To be completed by Neurosurgery RN 
Stereotactic Frame Placement and Neuroimaging Form completed and placed in patient medical 
record 
History and Physical Exam completedand placed in patient medical record 

__ - - - - __ - __. .___ _____ --- - __ - - ____ . _ _  __ - ___ _____ . - . - __ __ - -- . __ - - - - - - - - - -. 

0 
L 
L c 

- - __ - -_ _ _  - __ - _. - - - _ _ _ _  ~ __________. _______. - _ _  _ _  _ - -  _- __ 
Radiation Oncology Consultation notes placed in - patient - __ -- - .- medical - record 
Neurosurgery Consultation notes placed in patient medical record 

Harper University 
Hospital 

‘ MWCT Scanner Checklist: To be completed by MRI/CT Technologist 
[7 

Technologist 

MRllCT scanner set up for patient in head first, supine position with “cranial” technique. MR//CT Technologist 
MRI image “stacks” combined into one series and ready to export to Gamma Knife workstation. MWCT 

“H-SP-CR” is identified on the MRllCT images. M R k T  Technologist 
MRIICT images successfully exported to the Gamma Knife workstation MR//CT fechnohgist 

-- ____ ___ - - - . - ._ - __ . -. __ - __ - - __ - - - . __. - - __ - __ - - - . . - - - - . ___ _______. ____ ____. . ___ . _____ ___ . 

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _  - - __ . - - - __ - . __ .- - - - - - - __ 
- . __________ -- ._ ____ - -- . - - 

Gamma Knife Preprocedure Checklist 

Date: 

Patient Label 

______-- - - - _____ - - _ _ _  - - __ - - __ _ _  __ - - 
Consent- for Surgery. Invasive Procedures and/or Diannostic Procedures.Anesthesia, and/or Blood 
Transfusion signed and placed in patient medical record _ _ _  ____ E Diagnostic films reviewed (prior MRI/CT imaqes as hard copy, on CD, or in CIS) -- 
Pre-op tests (e.g. blood work, EKG, serum pregnancy test within last 14 days, x-rays) available in 
CIS or in patient medical record and do not preclude treatment 

MRI/CT images (hard copy printed/CD) taken-toGamma-Knife suite 

- ____ ____ - - ___ - -- - - - - - - - ___------ ___ - - - - __ -- - - - - - __ . 
__ - ___ . Negative urine pregnancy test(done in the morning of procedure) 

Comments: 

Signature Neurosurgery RN Signature Neurosurgeon / NP / Resident 

Signature Stereotactic Systems Engineer Signature MRI Technologist 

Signature CT Technologist 

This is not a permanent part of the medical record 

12.18.07 Adult Clinical Services: Gamma Knife Preprocedure Checklist 2-6-08 Reviewed by Neuro-Oncology MDT 
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KARMANOS Gamma Knife Time-out Form 
< ’ 4 h (  h R  ( C h 1 I . R  

A, . lil( *.ne b (Time-out to be performed immediatelv 
before starting the procedure) 

Date: 

Patient Label 

Check Yes/No/NA. If “No” selected, please explain in comments section below. 

I Yes IVerify patient name, date of birth and medical record number from hospital chart and wrist band. 
0 Yes 

Yes 

Verify name and date of birth with the patient or patient‘s representative (ask patient / representative to 
state name and DOB). 
Verify the correct procedure, the correct site and the correct side (as appropriate) with the patient or 
patient’s representative (individual who signed the consent forms). 

__. -. . . .. __ ___ __ __ . _. __ _. ........ . __ ..... . . . .  -. ........ ..... __ - . -.. . __ .... . ..... .. _ _  ______ _ - __ 

a y e s  0 No 

~~ - ~~ ~ ~ ~~ ~ ~ ~ ~ 

&Treatment Checklist: To be completed by Medical Physicist, Redietbn Oncologist and Neurosurgeon 

Stereotactic Frame Placement and Neuroimaging Form reviewed and consistent with 
proposed treatment plan _____ .............. 

O Y e s  0 No 
O Y e s  No 

O Y e s  0 No 

O Y e s  0 No 

___ ............ 

.................... 

a y e s  No 

O Y e s  0 No . 

0 Yes 0 No 0 NA 
O Y e s  c] No 

____-___ ___ .. .____ ........ 

a y e s  No 

History and Physical Exam reviewed and consistent with proposed treatment plan (Physician) 
Radiation Oncology Consultation reviewed and consistent with proposed treatment plan 
. (Physician) 
Neurosurgery Consultation notes reviewed and consistent with proposed treatment plan 
(Physician) 
Informed Consent for Radiation Therapy is signed and placed in patient‘s Radiation Treatment 
Record. Consent must include site and side ofsurgery as appropriate. (Physician) 
Consent for Surgerv, Invasive Procedures andor Diagnostic Procedures, Anesthesia, andor Blood 
Transfusion is signed and placed in patient medical record. Consent must include site and side of 
surgery as appropriate. (Physician) 
Prior diagnostic films reviewed and number/location of each lesion consistent with proposed 
treatment plan (Physician) 

...................................... ___ 

.................................................................... ............ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -. ...................................................................... 

Current MRllCT reviewed and numberllocation of each lesion consistent with proposed 
treatment plan (Physician) 

_ _ _ _ _  __ _ _  - Verification of prior radiation therapy (WBRT, EBRT, SRS) 
Verification of dosage and location of previously treated lesion(s) 
Verification of the number and location of each lesion to be treated on the Gamma Knife 
Planning Form and final Gamma Knife Treatment Plan (Physician) 
Gamma Knife Treatment Plan signed off by Radiation Oncologist, Neurosurgeon, and 
Medical Physicist 

~ - __- - _-- __ - 

- - - - - - - ”___ ___ - __- __---___- . __ - -- - 

- - _- - - - - - - --_ ___. _ _  -- _ _ _  ---- II_ -- -_ -- - - - - 

- -  - _--____ - --- __- ---- -- -- - --- - 

Comments: 

Signature - Radiation Oncologist Signature - Neurosurgeon 

Signature - Medical Physicist Signature - Radiation Oncology Nurse 

P:4-Gamma Knife Time Out Form.doc Revised 2-6-08 M. Jelich, Gamma Knife 



Patient 
Name 

ROC ID 

KG 
KG 

EL 
EL 

Date Prescribed Lesions and Correct Doses 
Treated Doses Delivered to 

Correct 

NR 
NR 

SD 

MK 

Rt. Mid Parietal 20 Gy 
Lt. Paravintricular/Parietal 
16 Gv 

MK 

Yes 

AG 

.JII/IIII\ - _ _  

QY 

JW 

KE 

Rt. Cerebellar 18 Gy Yes 
Lt. Parietal 18 Gy 
Rt. Temporal 18 Gy 
Rt. Acoustic 12 Gy Yes 
Rt. Cerebellar 20 Gy Yes 
Lt. Cerebellar 20 Gv 

RS 

Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Lt. Frontal 18 Gy 
Rt. Midbrain 15 Gy 
Rt. Amt. Cerebellum 15 Gy 

Lt. Medial Parietal 20 Gy 
Rt. Med. Parietal 20 Gy 

Rt. Cerebellar 18 Gy 

Lt. Parieta 20 Gy 
Lt. Mid Parietal 20 Gy Yes 

I 1 Lt. Mid Post Parietal 20 Gy I 



Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Treated 

JR 
LB 

TS w 
I 
c 

I -  I 

Prescribed Lesions and 
Doses 

Lt. Frontal 20 Gy 
Lt. Occiputal20 Gy 
Lt. Acoustic Neuroma 
12.5Gy 
Rt. Front Temporal 18 Gy 
Lt. Frontal 18 Gy 
Lt. Corpus Callosum 18 Gy 
Rt. Temporal 20 Gy 
Rt. Cerebellar 20 Gv 
Lt. Temporal 20 Gy 
Lt. Post Frontal 20 Gy 
Lt. Lat. Frontal 20 Gy 
Lt. Occipital 20 Gy 
Lt. Mid. Frontal 20 Gy 
Lt. 
Lt. Frontal 20 Gy 
Rt. Frontal 20 Gy 
Rt. Paraventricular 20 Gv 
Rt. Post Parietal 15 Gy 
Rt. Dural 18 Gy 
Rt. Medial Occys 20 Gy 
Lt. Medial Frontal 20 Gy 
Lt. Lateral Frontal 20 Gy 
Rt. Frontal 20 Gy 
Rt. Trigeminal 35 Gv 
Rt. Frontal 20 Gy 
Rt. Temporal 20 Gy 
Rt. Med. Parietal 20 Gy 
Rt. Lat. Parietal 20 Gv 
Rt. Frontal 20 Gy 
Lt. Cerebellar 20 Gy 
Rt. Cerebellar 20 Gv 
Lt. Cerebellar 17 Gy 

Correct Doses 
Delivered to 

Correct 
Locations? 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 

Yes 



Patient 
Name 

KF 

ER 

ER 

BB 

SM 
JJ 

CA 
AG 
AG 
AM 

RC 
SK 

Gamma Knife Case Review 
October 24,2006 - October 24,2007 

ROC ID 
Treated -I-- 

- - - , - - - - 

I 

i 

Prescribed Lesions and 
Doses 

Lt. Frontal 20 Gy 
Lt. Capsule 20 Gy 
Rt. Med Frontal 20 Gy 
Rt. Lat. Frontal 20 Gy 
Rt. Post Occipital 20 Gy 
Lt. Cerebellar 20 Gy 
Rt. Parietal 20 Gy 
Rt. Med. Occiuit 20 Gv 
Lt. Temporal 16 Gy 
Lt. Inf. Temporal 16 Gy 
Rt. Cerebellar 18 Gy 
Rt. Temporal 18 Gy 
Rt. Ant. Occip. 18 Gy 
Rt. Occipital 18 Gy 
Lt. Ant. Frontal 18 Gy 
Rt. Med. Frontal 18 Gy 
Rt. Lat. Frontal 18 Gy 
Lt. Occipital 18 Gy 
Rt. Parietal 18 Gy 
Lt. Paraventricular 18 Gy 
Lt. Cerebellar 18 Gy 
Lt. Parietal 18 Gy 
Rt. Med Parietal 20 Gy 
Lt. Med Cerebellar 12.5 Gy 
Lt. Lat. Cerebellar 20 Gy 
Lt. TernDora1 Lobe 20 Gv 
Rt. Cerebellar 17 Gy 
Lt. Cerebellar 17 Gy 
Lt. Temporal 17 Gy 
Rt. Postenor Fossa 17 Gv 
Rt. Paraventricular 20 Gy 
Lt. Paraventricular 20 Gv 
Rt. Parietal 18 Gy 
Rt. Frontal 18 Gy 
Rt. Comus Callosin 16 Gv 
Lt. Parietal 16 Gy 

Correct Doses 
Delivered to 

Correct 
Locations? 

Yes 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 

Yes 
Yes 



Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Patient 
Name 

ROC ID Date 
Treated 

DF 

YS 

Amt. Crainal Fossa 17 Gy 
Lt. Cerebellum 18 Gy 
Lt. Vermis 18 Gv 

BR 

c 

Yes 
Yes 

Prescribed Lesions and 
Doses 

Rt. Temporal 18 Gy 
CP Angle 12 Gv 

Rt. Frontal 18 Gy 
Rt. Parietal 18 Gy 
Lt. Medial Frontal 18 Gy 
Lt. Lat. Frontal 18 Gy 
Lt. Inf. Frontal 18 Gy 
Lt. P-Occipital 18 Gy 
Rt. P-Occipital 18 Gy 
Rt. OcciDital 18 Gv 

~ ~ ~~ 

Yes 
Yes 

Rt. Acoustic 12 Gy 
Lt. Cerebellar 22 Gv 

Lt. Acoustic 12 Gy 
Brainstem 13.5 Gv 

Correct Doses 
Delivered to 

Correct 
Locations? 

~ ~~ 

Yes 
Yes 

Yes 

Yes 

Lt Rontal20 Gy 
Lt. Temporal 20 Gy 
Lt. TernDora1 18 Gv 

Yes 

Yes 

Yes 
Rt. Cerebellar 16 Gy 
Rt. Parietal 12.5 GY 

Yes 
Yes 

Rt. Temporal 15 Gy 
Rt. Frontal 18 Gv 

Yes 

Rt. Frontal 20 Gy 
Rt. OcciDital 15 Gv 

Yes 
Yes 

Lt. Temporal 20 Gy 
~ 

Yes 

I Yes Pituitary 22 GY 
Lt. Cerebellar 20 Gv 

Lt. Parietal 17 Gv I Yes 

Yes 

Lt. Parietal Occipital 18 Gy 
Rt. Parietal 18 Gy 
(Temuoral) 
Rt. Cerellum 20 Gy 
Rt. Frontal 17 Gy 
Lt. Cerebellum 17 Gv 

Yes 

Yes 
Yes 

Lt. Lat. Cerebellum 20 Gy 
Lt. Med. Cerebellum 20 Gy 
Lt. TemPoral 20 Gv 

Yes 



Patient 
Name 

KM 
KM 

RH 
DH 
DH 
BB 
GT 
AI 
SG 

LL 
PA 

RS 
SL 

LA 
ET 
JB 

CA 

Gamma Knife Case Review 
October 24,2006 - October 24,2007 

ROC ID Date- 
Treated 

I 

Doses Delivered to 
Correct 

Locations? 
Rt. Temporal 20 Gy Yes 
Rt. Sup. Frontal 20 Gy Yes 
Lt. Post. Central 20 Gy 
Rt. Inf. Frontal 20 Gy 
Rt. Periorbital 20 Gy 
Lt. Precentral 20 Gy 
AVM Lt. OcciDital 12.3 Gv Yes 
Rt. Corpus 20 Gy Yes 
Rt. Cerebellar - 20 Gv Yes 
Rt. Mid Brain 17 Gy Yes 
Lt. Parietal 20 Gv Yes 
Rt. Trigenimal40 Gy Yes 
Lt. Frontal 18 Gy Yes 
Rt. Paraventricular 20 Gy 
Lt. Paraventricular 20 Gy 
Lt. Occipital 20 Gy 
Rt. Jugular Foramen 15 Gy Yes 
Rt. Parietal 18 Gy Yes 
Rt. Periventricular 18 Gy 
Rt. Mid Fossa Lesion 15 Gy Yes 
Lt. Med. Frontal Lesion Yes 
20Gy 
Rt. Occipital Lesion - 18 Gy Yes 
Rt. Cavenous Sinus 13 - Gy Yes 
Rt. Parietal Lesion 18 Gy Yes 
Lt. Frontal Lesion 20 Gy 
Rt, Insula 20 Gy Yes 
Rt. Putamen 20 Gy 
Rt. Pos. Sup. Frontal 20 Gy 
Rt. Corp. Call 20 Gy 
Lt. Ant Sup. Frontal 20 Gy 
Lt. Par. Occipital 20 Gy 
Lt. Incular 20 Gy 
Lt. Gyrectus 20 Gy 



Patient 
Name 

CA 

KS 

KS 

GG 
NR 

vs 
DW 

DW 

DB 

DB 

Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Prescribed Lesions and 
Treated Doses ROCID ! Date I 

Lt. Sup. Frontal 22 Gy 
Lt. Mid. Post. Frontal 22 Gy 
Lt. Mid Post Frontal 22 Gy 
Rt. Post. Par 22 Gy 
Rt. Ant. Sup. Frontal 22 Gy 
Lt. Post Par 22 Gy 
Lt. Frontal 22 Gy 
Rt. Cerebell Lesion 22 Gy 

. Lt. Parietal 22 Gy 
Rt. & Lt. Cerebell 20 Gy 
Rt. Corona Rad 20 Gy 
Lt. Med. Occipital 20 Gy 
Rt. Temporal 20 Gy 

I I Rt. Cerebellum 20 Gy 

Ventricle 18 Gy 
Rt. Frontal Cerebellum 
20 Gv 

Rt. Acoustic 12 Gy 
Lt. Occipital 20 Gy 
Lt. Cerebellum 20 Gv 

Rt. Ant. Frontal 20 Gy 
Rt. Post. Frontal 20 Gy 
Rt. Cerebellum 20 Gv 

I .' 

I Rt. Parietal 20 Gy 

I .I I Lt. Inf. Frontal 15 Gy 
Rt. Parietal 20 Gy 
Lt. Sup. Frontal 20 Gy 
Rt. Sup Frontal 20 Gy 
Rt. Frontal 18 Gy 
Lt. Occipital 20 Gy 
Lt. Parietal 18 Gy 
Rt. Sup. Frontal 18 Gy I Rt. Paraventricular 18 Gy 

Correct Doses 
Delivered to 

Correct 
Locations? 

Yes 

Yes 

Yes 

Yes 
Yes 

Yes 

Yes 

Yes 

Yes 

Yes 



Patient 
Name 

60% 
Rt. Parietal 22 Gy 
Rt. Font Parietal 22 Gy 
Rt. Ant. Temporal 22 Gy 
Lt. Temp Occipital 22 Gy 
Lt. Cerebellar 18 Gv 

SH 
LA 

MW 
JS 
JC 

Yes 

AL 

DR 

AM 
DH 

DR 
RF 
CH 
JD 
DD 
EB 

BR 

JM 
ME 

MW 

cs 
TS 
AL 

Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Treated 
Prescribed Lesions and Correct Doses 

Doses Delivered to 
Correct 

Lt. Cerebellar 20 Gv 
~ ~~ 

Rt. Temporal 20 Gy Yes 
Rt. Cerebellum 20 Gv Yes 

Rt. Lat. Ventricle 18 Gy 
4'h Ventricle 18 Gy 
Rt. Retra Clival 13 Gv 

Yes 

Yes 
Rt. Parietal 18 Gy Yes 
Lt. Pituitary 15 Gv Yes 
Rt. Cavernous Sinus 12.5 Gy Yes 
Lt. Frontal 18 Gy Yes 
Rt. Inf. Calliculus 15 Gy Yes 
Rt. Cerebellar 20 Gy 
Rt. Frontal 18 Gy Yes 
Lt. Parietal 18 Gv 
Rt. Cavernous Sinus 14 Gy 
Lt. Pri. Frontal 22 Gy 
Lt. Frontal 22 Gy 
Rt. Frontal 22 Gy 
Lt. Posterior Frontal 22 Gy 
Rt. Mid Parietal 20 Gy 
Rt. Post Frontal 20 Gv 

Yes 
Yes 

Yes 

Lt. Intraventricular 18 Gy Yes 
Rt. Parietal 20 Gv Yes 
Rt. Temporal 18 Gy Yes 



Patient 
Name 

Prescribed Lesions and 
Doses 

Rt. Parietal 15 Gy 
Rt. Temporal 24 Gy 
Rt. Frontal 24 Gy 
Lt. Parietal 24 Gy 
Rt. Mid 24 Gy 
Rt. Cerebellum 15 Gy 
Rt. Occipital 15 Gy 
Rt. Acoustic 12.5 Gv 

RA 
RB 

Correct Doses 
Delivered to 

Correct 
Locations? 

Yes 
Yes 

Yes 

Yes 

SF 

ED 
Lt. Frontal Parietal 20 Gy 
Thalavous 20 Gy 
Mid Front Posterior 20 Gy 
Rt. Precentral 20 Gy 

MW 

MK 
JK 

MC 
SF 

SF 

DF 
RE3 
JW 
JT 

Yes 

MF 
JM 

Rt. Paravintricular 20 Gy 
Lt. Frontal 20 Gy 
Lt. Post Central 20 Gy 
Rt. Cerebellar 18 Gy 
Lt. Parietal 18 Gy 
Lt. Posterior 18 Gv 

BS 

DG 

MS Yes 

Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Treated 

I 

- I 
I 

a 

I 

4 

Rt. Occipital 32 Gy - 100% Yes 
Corpus Callosum 15 Gy Yes 
Lt. Paraventricular 15 GY I 
Lt. Frontal 15 Gy 
Rt. Cerebellar 15 Gy Yes 
Rt. Occinital 15 Gv I 



Gamma Knife Case Review 
October 24,2006 - October 24,2007 

Patient 
Name 

ROC ID Date Prescribed Lesions and Correct Doses 
Treated Doses Delivered to 

Correct 
Locations? 

i 




