
 
UNITED STATES 

NUCLEAR REGULATORY COMMISSION 
REGION III 

2443 WARRENVILLE RD. SUITE 210 
LISLE, IL  60532-4352 

 
August 3, 2017 

 
 
EN 52780 
NMED No. 170284 (closed) 
 
Ms. Mara Jelich 
Executive Director, Radiation Oncology  
  and Imaging 
Karmanos Cancer Center 
4100 John R. Street 
Detroit, MI  48201 
 
SUBJECT:  NRC REACTIVE INSPECTION REPORT NO. 03009376/2017002(DNMS) – 

KARMANOS CANCER CENTER 
 
Dear Ms. Jelich: 
 
On June 7, 2017, an inspector from the U.S. Nuclear Regulatory Commission (NRC) conducted 
a reactive inspection at your facility in Detroit, Michigan, with continued in-office review through 
July 25, 2017.  The purpose of the inspection was to review the events surrounding a medical 
event that was reported to the NRC Operations Center on June 1, 2017.  The in-office review 
included a review of documentation and other information provided by the service provider, 
Elekta.  Mr. Geoffrey Warren of my staff conducted a final exit meeting by telephone with 
Mr. Joseph Rakowski of your staff on July 27, 2017, to discuss the inspection findings.  The 
enclosed inspection report presents the results of the inspection. 
 
During this inspection, the NRC staff examined activities conducted under your license related 
to public health and safety.  Additionally, the staff examined your compliance with the 
Commission’s rules and regulations as well as the conditions of your license.  Within these 
areas, the inspection consisted of selected examination of procedures and representative 
records, and interviews with personnel. 
 
Based on the results of this inspection, the NRC has determined that one violation of NRC 
requirements occurred.  The violation was evaluated in accordance with the NRC Enforcement 
Policy.  The current Enforcement Policy is included on the NRC’s website at 
http://www.nrc.gov/about-nrc/regulatory/enforcement/enforce-pol.html.  The violation concerned 
the licensee’s failure to notify the referring physician about the medical event within 24 hours 
after identification as required by Title 10 of the Code of Federal Regulations (CFR) 
Part 35.3045(e).  Although this issue should be corrected, it constitutes a violation of minor 
significance that is not subject to enforcement action in accordance with Section 2 of the 
Enforcement Policy. 
 
You are not required to respond to this letter unless the description of the medical event in the 
enclosed inspection report does not accurately reflect your understanding or position.  In that 
case, or if you choose to respond, clearly mark your response as a “Reply to 
IR 03009376/2017002 (DNMS)” and send it to the U.S. Nuclear Regulatory Commission,  
ATTN:  Document Control Desk, Washington, DC  20555-0001 with a copy to the Regional 
Administrator, Region III, within 30 days of the date of this letter. 
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In accordance with 10 CFR 2.390 of the NRC’s “Rules of Practice,” a copy of this letter, its 
enclosure, and your response, if you choose to provide one, will be made available 
electronically for public inspection in the NRC’s Public Document Room or from the NRC’s 
Agencywide Documents Access and Management System (ADAMS), accessible from the 
NRC’s website at http://www.nrc.gov/reading-rm/adams.html.  To the extent possible, your 
response should not include any personal privacy, proprietary, or safeguards information so that 
it can be made publicly available without redaction.  
 
Please feel free to contact Mr. Warren if you have any questions regarding this inspection.   
Mr. Warren can be reached at 630-829-9742. 
 

Sincerely,  
 
/RA/ 
 
 
Aaron T. McCraw, Chief 
Materials Inspection Branch 
Division of Nuclear Materials Safety 
 

Docket No. 030-09376 
License No. 21-04127-06 
 
Enclosure:   
IR 03009376/2017002(DNMS) 
 
cc w/encl:  Joseph T. Rakowski,  
                     Radiation Safety Officer 
        State of Michigan
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EXECUTIVE SUMMARY 
 

Karmanos Cancer Center 
NRC Inspection Report 03009376/2017002(DNMS) 

 
This was a reactive inspection to review the events surrounding a medical event that occurred 
at Karmanos Cancer Center on May 31, 2017, and was reported to the U.S. Nuclear Regulatory 
Commission (NRC) on June 1, 2017.  Karmanos Cancer Center is located in Detroit, Michigan, 
and is authorized by NRC License No. 21-04127-06 to perform a variety of medical procedures.  
Among these medical procedures is gamma stereotactic radiosurgery (GSR) using a Leksell 
Gamma Knife Type C therapy device. 
 
The medical event resulted from a fault in the GSR unit that caused the procedure to terminate 
after three of five shots had been completed.  The licensee contacted the manufacturer and 
service provider, Elekta, to repair the device.  The Elekta engineers completed the repair, but 
the patient had already been released because of the delay.  As a result, the patient later stated 
that they would not return to complete the procedure.  The licensee was unable to complete the 
procedure as described in the treatment plan, and the patient received 15.4 Gray (Gy), or 77 
percent of the prescribed 20 Gy dose. 
 
The incomplete GSR procedure met the definition of a medical event as described in Title 10 of 
the Code of Federal Regulations (CFR) Section 35.3045(a)(1)(i) because the dose administered 
(1) differed by more than 0.5 Sievert (Sv) dose equivalent to the treatment volume and 
(2) differed from the prescribed dose by 20 percent or more.  The root cause of the medical 
event was the fault in the GSR unit.  As corrective action for the fault, the licensee plans to work 
with Elekta to determine whether any preventive measures can be taken.  No violations were 
identified concerning the medical event itself. 
 
The licensee provided timely notifications to the NRC and to the patient, and provided a written 
report to the NRC within the required 15 days after identification of the medical event.  However, 
the licensee notified the referring physician on Friday, June 2, which did not meet the time 
required by 10 CFR 35.3045(e), which requires, in part, that the licensee provide notification of 
the event to the referring physician no later than 24 hours after its discovery.  Although this 
issue should be corrected, it constitutes a violation of minor significance that is not subject to 
enforcement action in accordance with Section 2 of the Enforcement Policy. 
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REPORT DETAILS 
 
1 Program Overview and Inspection History 
 

Karmanos Cancer Center (licensee) is authorized under NRC Radioactive Materials 
License No. 21-04127-06 to use licensed material for cancer imaging and treatment at 
its facility in Detroit, Michigan.  Among the activities authorized on the license is GSR 
using a Leksell Gamma Knife Type C therapy device, serial number 4202.  This was a 
reactive inspection performed to review the events surrounding a medical event that the 
licensee reported to the NRC Operations Center on June 1, 2017. 

 
2 Events Surrounding the Medical Event 
 
2.1 Inspection Scope 
 

The inspector interviewed licensee personnel, reviewed documentation, and toured 
facilities involved in the medical event.  The inspector also contacted the manufacturer 
and service provider, Elekta, for additional information; Elekta provided a written report 
to the NRC on July 21, 2017.   

 
2.2 Observations and Findings 
 

On Wednesday, May 31, 2017, the licensee had scheduled a GSR procedure for a 
patient to treat a lesion in the brain.  Licensee staff performed required daily testing on 
the GSR unit, attached the frame to the patient, and imaged the patient.  The authorized 
user (AU) signed the written directive, prescribing a total dose of 20 Gy to the lesion.  
The authorized medical physicist (AMP) prepared the treatment plan, using five shots to 
deliver the prescribed dose, and both the AU and the neurosurgeon approved the plan.  
Licensee staff began performing the approved GSR procedure without incident.  The AU 
and AMP were present, as was a physics resident. 
 
At around 12:45 pm EDT, after the third shot, with 15.4 Gy given to the lesion, the GSR 
unit made a noise, indicated a fault, and ejected the patient.  The error message 
described a timing issue with two sensors, indicating that the collimator was not docking 
correctly with the unit.  The AMP attempted twice to clear the fault and complete the 
treatment, but the same fault occurred each time.  The licensee removed the patient 
from the GSR unit and contacted the manufacturer and service provider, Elekta, 
requesting that an engineer contact them about the fault.  An Elekta engineer called and 
had the AMP test whether the fault occurred with a different collimator; when it did, the 
Elekta engineer stated he would come to the facility to repair the unit.  Licensee staff 
stated that they intended to complete the procedure once the engineer had repaired the 
GSR unit.  The patient waited in the radiation oncology area with the frame still attached. 
 
At around 3:00 pm EDT, the engineer from Elekta arrived at the licensee’s facility and 
began to evaluate and repair the unit.  At around 4:00 pm EDT, he stated that he did not 
know if he could complete the repair that day.  Based on this statement, licensee staff 
removed the frame and released the patient.  As a result, the licensee was unable to 
complete the procedure as described in the treatment plan.  The licensee planned to 
have the patient return in the future to complete the procedure; the AU stated that the 
procedure could be completed with the full clinical effect as long as it was completed no 
later than Friday, June 2.  At this time, licensee staff also cancelled a GSR procedure 
that was scheduled for the following day. 
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The fault in the GSR unit was identified as an issue with the clutch in the couch 
supporting the patient.  Licensee staff stated that this fault had occurred before; 
according to the written report from Elekta, the fault had happened once before, in 
June 2015, but not during treatment.  That time, the licensee contacted Elekta, and the 
fault was repaired quickly.   
 
That afternoon, the licensee’s radiation safety officer (RSO), also an AMP, determined 
that the incomplete GSR procedure appeared to be a medical event as described in  
10 CFR 35.3045(a) because the lesion had been adminstered a dose of 15.4 Gy, or 
77 percent of the intended dose of 20 Gy. 
 
At around 5:15 pm EDT, a second Elekta engineer arrived to assist in the repair.  
Licensee staff went home as scheduled, leaving the engineers to work on the unit.  
According to the written report from Elekta, the Elekta engineers fixed the fault and 
tested the unit by docking all helmets multiple times.  At 6:50 pm EDT, the engineers 
contacted the AMP who had been performing the GSR procedure at home to notify him 
that the GSR unit was now fully functional.  The AMP notified the AU, who contacted the 
patient originally scheduled to be treated on Thursday to reinstate the scheduled 
procedure. 
 
On Thursday, June 1, the licensee’s Executive Director for Radiation Oncology and 
Imaging (Director) contacted the patient by telephone to schedule the remaining portion 
of the GSR procedure.  The patient’s wife also took part in the call.  When the patient 
was reluctant to return, the Director explained that the dose already administered may 
not provide the full clinical effect intended and that he would need to complete the 
procedure to have the full effect.  The patient stated that he would not return, though his 
wife indicated she would try to convince him.  Following this conversation, the AU set up 
appointments for the patient for Friday in the hope that the patient would change his 
mind. 
 
Licensee staff successfully performed the GSR procedure scheduled for Thursday.  The 
AMP stated that they performed portions of the daily checks multiple times to ensure 
there was no error, but everything operated correctly and no faults or error codes were 
recorded by the GSR system during testing or during treatment. 
 
On Friday, June 2, the patient did not return for imaging and treatment as the AU had 
hoped.  At this time, the AU recognized that the procedure would not be completed. 
 
The inspector determined that the GSR procedure met the definition of a medical event 
as described in 10 CFR 35.3045(a)(1)(i) because the dose administered (1) differed by 
more than 0.5 Sievert (Sv) dose equivalent to the treatment volume and (2) differed from 
the prescribed dose by 20 percent or more.  The root cause of the medical event was 
the fault in the GSR unit.  As corrective action for the fault, the licensee plans to work 
with Elekta to determine whether any preventive measures can be taken.  The inspector 
noted no violations concerning the medical event. 
 
The inspector also determined that the licensee performed all required maintenance and 
testing on the GSR unit; monthly and daily quality assurance testing was performed as 
required, and the semiannual preventive maintenance and testing had been successfully 
performed by Elekta engineers less than two weeks prior to the medical event. 
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2.3 Conclusions 
 

No violations were identified concerning the medical event reported by the licensee to 
the NRC Operations Center on June 1, 2017.   
 

3 Reporting of Medical Event 
 
3.1 Inspection Scope 

 
The inspector interviewed licensee personnel and reviewed documentation concerning 
reporting the medical event to the NRC, notifying the patient and the referring physician, 
and providing the written report about the medical event to the NRC.   
 

3.2 Observations and Findings 
 

The licensee’s RSO recognized on the afternoon of Wednesay, May 31, 2017, that the 
GSR procedure appeared to be a medical event.  He contacted an NRC inspector the 
next morning, then reported the medical event to the NRC Operations Center by phone 
at 12:25 pm EDT that day.  The Headquarters Operations Officer had him submit the 
details by e-mail.  This met the requirement in 10 CFR 35.3045(c) to report the medical 
event no later than the next calendar day after discovery of the event.   
 
The licensee notified the patient about the potential medical event the afternoon of 
Wednesday, May 31, and also discussed the results in detail on the morning of 
Thursday, June 1.  This met the requirement in 10 CFR 35.3045(e) to notify the 
individual who was the subject of the medical event no later than 24 hours after 
discovery. 
 
The AU notified the referring physician about the medical event the morning of Friday, 
June 2.  The AU had hoped that the patient would return to complete the GSR procedure 
that morning; when the patient did not return, the AU recognized that the procedure 
would not be completed and contacted the referring physician.  This is a violation of 
10 CFR 35.3045(e), which requires, in part, that the licensee provide notification of the 
event to the referring physician no later than 24 hours after its discovery, and the RSO 
had identified on May 31 that this was a medical event.  Although this issue should be 
corrected, it constitutes a violation of minor significance that is not subject to 
enforcement action in accordance with Section 2 of the Enforcement Policy. 
 
On June 13, the RSO provided a written report dated June 12, 2017, by email to the 
NRC describing the events surrounding the medical event.  This report was provided 
within 15 days after discovery of the medical event as required by 10 CFR 30.3045(d), 
and included all required information.   

 
3.3 Conclusions  
 

The inspector identified a violation of 10 CFR 35.3045(e) concerning the failure to notify 
the referring physician within 24 hours after the discovery of a medical event.  Although 
this issue should be corrected, it constitutes a violation of minor significance that is not 
subject to enforcement action in accordance with Section 2 of the Enforcement Policy.   
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4 Exit Meeting Summary 
 

The NRC inspector presented preliminary inspection findings following the onsite 
inspection on July 27, 2017.  The licensee did not identify any documents or processes 
reviewed by the inspectors as proprietary.  The licensee acknowledged the findings 
presented.  The inspector contacted the RSO by telephone on July 27, 2017, to perform 
a final exit meeting for the inspection. 

 
 

LIST OF PERSONNEL CONTACTED 
 

 Debra Benson, Radiation Safety Officer, Elekta 
 Mara Jelich, Executive Director, Radiation Oncology and Imaging, Karmanos Cancer 

Center 
 Harry Kim, M.D, Chief, Division of Radiation Oncology, Karmanos Cancer Center 
 Adrian Nalichowski, Authorized Medical Physicist, Karmanos Cancer Center 
# Joseph Rakowski, Ph.D, Radiation Safety Officer, Karmanos Cancer Center 
 
#  Attended exit meeting by telephone on July 27, 2017.  

 
 

INSPECTION PROCEDURES USED 
 

87103:  Inspection of Materials Licensees Involved in an Incident or Bankruptcy Filing 
87133:  Medical Gamma Sterotactic Radiosurgery and Teletherapy Programs 


