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EA-24-011

Daniel Parod

President, Central Region
Ascension St. Vincent Hospital
2001 W. 86th St.

Indianapolis IN 46260

SUBJECT: NRC ROUTINE INSPECTION REPORT NO. 03001579/2022002(DRSS)
ASCENSION ST. VINCENT HOSPITAL

Dear Daniel Parod:

On October 3—-7, 2022, an inspector from the U.S. Nuclear Regulatory Commission (NRC)
conducted a routine inspection at your Indianapolis, Indiana, medical center with continued
in-office review through March 18, 2024. The preliminary inspection findings were discussed
with members of your staff at the conclusion of the onsite portion of the inspection on October 7,
2022. You provided preliminary information on May 30, 2023, and the NRC requested further
dosimetry data and analysis. On November 18, 2023, the NRC received your analysis dated
September 29, 2023, and received your final analysis on January 18, 2024 (NRC’s Agencywide
Documents Access and Management System (ADAMS) Accession ML24026A149). A final exit
videoconference was conducted on March 18, 2024.

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 NRC'’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,
observations of activities, and interviews with personnel.

Based on the results of this inspection six apparent violations were identified and are being
considered for escalated enforcement action in accordance with the NRC Enforcement Policy.
The current Enforcement Policy is included on the NRC Web site at https://www.nrc.gov/about-
nrc/regulatory/enforcement/enforce-pol.html. The apparent violations involve the failures to:

(1) monitor individuals’ exposure from licensed and unlicensed radiation sources as required by
Title 10 of the Code of Federal Regulations (10 CFR) 20.1502; (2) implement certain elements
of your radiation protection program as required by 10 CFR 20.1101(a); (3) provide instruction
to individuals who were likely to receive in a year an occupational dose in excess of 100 millirem
as required by 10 CFR 19.12(a)(3); (4) control and maintain surveillance of a package
containing licensed material as required by 10 CFR 20.1801 and 10 CFR 20.1802; (5) calibrate
the instrumentation (dose calibrator) required in 10 CFR 35.60(a) in accordance with nationally
recognized standards or the manufacturer's instructions as required by 10 CFR 35.60(b); and
(6) determine the activity of dosages as required by 10 CFR 35.63(c).
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The circumstances surrounding the apparent violations, the significance of the issues, and the
need for lasting and effective corrective action were discussed with members of your staff at the
inspection exit meeting conducted by Ms. Deborah Piskura on March 18, 2024.

Before the NRC makes its enforcement decision, we are providing you an opportunity to:

(1) respond in writing to the apparent violations addressed in this inspection report within

30 days of the date of this letter; (2) request a Pre-decisional Enforcement Conference (PEC);
or (3) request Alternative Dispute Resolution (ADR) mediation. A PEC should be held within
30 days and an ADR session within 45 days of the date of this letter. Please contact Rhex
Edwards at 630-829-9722 or Rhex.Edwards@nrc.gov within 10 days of the date of this
letter to notify the NRC of your intended response or request.

If you choose to provide a written response, it should be clearly marked as “Response to the
Apparent Violations in Inspection Report No. 03001579/2022002(DRSS); EA-24-011,” and
should include, for the apparent violations: (1) the reason for the apparent violations, or, if
contested, the basis for disputing the apparent violations; (2) the corrective steps that have
been taken and the results achieved; (3) the corrective steps that will be taken to avoid further
violations; and (4) the date when full compliance was or will be achieved. Your response may
reference or include previously docketed correspondence, if the correspondence adequately
addresses the required response. Your response should be sent to the NRC’s Document
Control Desk, Washington, DC 20555-0001, with a copy mailed to the NRC Region Il Office,
2443 Warrenville Road, Suite 210, Lisle, Illinois 60532, within 30 days of the date of this letter. If
an adequate response is not received within the time specified or an extension of time has not
been granted by the NRC, the NRC will proceed with its enforcement decision or schedule a
PEC.

If you choose to request a PEC, it will afford you the opportunity to provide your perspective on
the apparent violations and any other information that you believe the NRC should take into
consideration before making an enforcement decision. The decision to hold a PEC does not
mean that the NRC has determined that a violation has occurred or that enforcement action will
be taken. This conference would be conducted to obtain information to assist the NRC in
making an enforcement decision. The topics discussed during the PEC may include information
to determine whether a violation occurred, information to determine the significance of a
violation, information related to the identification of a violation, and information related to any
corrective actions taken or planned to be taken. In presenting your corrective actions, you
should be aware that the promptness and comprehensiveness of your actions will be
considered in assessing any civil penalty for the apparent violation. The guidance in NRC
Information Notice 96-28, “Suggested Guidance Relating to Development and Implementation
of Corrective Action,” may be useful in preparing your response. You can find the information
notice on the NRC website at: http://www.nrc.gov/reading-rm/doc-collections/gen-comm/info-
notices/1996/in96028.html. If a PEC is held, it will be open for public observation and the NRC
will issue a meeting Notice to announce the time and date of the conference.

You may also request ADR with the NRC in an attempt to resolve this issue. ADR is a general
term encompassing various techniques for resolving conflicts using a third-party neutral. The

technique that the NRC has decided to employ is mediation. Mediation is a voluntary, informal
process in which a trained neutral party (the “mediator”) works with parties to help them reach
resolution. If the parties agree to use ADR, they select a mutually agreeable neutral mediator
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who has no stake in the outcome and no power to make decisions. Mediation gives parties an
opportunity to discuss issues, clear up misunderstandings, be creative, find areas of agreement,
and reach a final resolution of the issues. Additional information concerning the NRC’s program
can be obtained at http://www.nrc.gov/about-nrc/requlatory/enforcement/adr.html. The Institute
on Conflict Resolution (ICR) at Cornell University has agreed to facilitate the NRC's program as
a neutral third party. Please contact ICR at 877-733-9415 within 10 days of the date of this
letter if you are interested in pursuing resolution of this issue through ADR. In addition, if
you choose ADR, please also contact Rhex Edwards at the telephone number or email
address listed above.

Please be advised that the number and characterization of the apparent violations described in
the enclosed inspection report may change as a result of further NRC review. You will be
advised by separate correspondence of the results of our deliberations on this matter.

In accordance with 10 CFR 2.390 of the NRC’s “Agency Rules of Practice and Procedure,” a
copy of this letter, its enclosures, 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, any
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 Ms. Piskura of my staff if you have any questions regarding this
inspection. Ms. Piskura can be reached at 630-829-9867.

Sincerely,

/o _ Stoedter, Karla signing on behalf
AplaFeatite. SOEIE TR

on 04/08/24

David Curtis, Director
Division of Radiological Safety and Security

Docket No. 03001579
License No. 13-00133-02

Enclosures:
1. Inspection Report No. 03001579/2022002(DRSS)
2. Table: Summary of IR Dose and Dose Reconstruction Data

cc w/encl: William K. Breeden lll, M.S., DABR, Radiation Safety Officer
State of Indiana
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EXECUTIVE SUMMARY

Ascension St. Vincent Hospital
NRC Inspection Report 03001579/2022002(DRSS)

The U.S. Nuclear Regulatory Commission (NRC) conducted a routine, announced inspection on
October 3—-7, 2022. The inspection was conducted to assess the adequacy of the medical
institution’s operations authorized under its NRC license. The inspection included in-office
review through March 18, 2024, to evaluate the licensee’s dose reconstruction data for three
interventional radiologists who failed to consistently wear their assigned dosimetry. The
inspection included a review of the licensee’s corrective actions for three violations identified
during an NRC reactive inspection on December 17, 2021, performed in response to a reported
medical event at the licensee’s Anderson, Indiana hospital.

The inspector identified that three interventional radiology physicians, authorized as users for
yttrium-90 administrations, had not consistently worn their assigned personnel dosimeters for a
period of several years, which were intended to be used to monitor radiation dose to these
individuals. At the NRC’s request, the licensee performed a retrospective evaluation of the
radiation dose received by the three physicians during calendar years 2019 to 2022. Three
apparent violations of NRC requirements specific to this issue were identified during this
inspection and are being considered for escalated enforcement action in accordance with the
NRC'’s Enforcement Policy. The apparent violations involved the licensee’s failures to:

(1) monitor individuals’ exposure from licensed and unlicensed radiation sources as required by
Title 10 of the Code of Federal Regulations (10 CFR) 20.1502; (2) implement certain elements
of the radiation protection program as required by 10 CFR 20.1101(a); and (3) provide
instruction to individuals who were likely to receive in a year, an occupational dose in excess of
100 millirem as required by 10 CFR 19.12(a)(3).

The root cause of the failures associated with the licensee’s personnel monitoring program was
attributed to the three interventional radiologists’ failure to constantly wear their dosimetry and
the failures of the Radiation Safety Office, and the Radiation Safety Committee to provide
adequate oversight of the licensee’s Radiation Safety Program specific to the personnel
monitoring program.

Following the onsite inspection, the licensee implemented several corrective actions to address
the personnel dosimetry issue, which included revising licensee policies for use of dosimetry,
and providing individuals with instruction regarding the licensee’s policies regarding use
personnel monitoring devices.

During a review of the license’s radiation safety committee meeting minutes, the inspector
identified an apparent violation of 10 CFR 20.1801 and 10 CFR 20.1802 for failing to adequately
secure a package containing licensed material which is also being considered for escalated
enforcement action in accordance with the NRC’s Enforcement Policy.

The root cause of the unsecured licensed materials was attributed to the hospital staff’s lack of
knowledge of NRC security requirements. The licensee took actions to appropriately secure the
material upon discovery.

Additional apparent violations were identified during the inspection involving the failures to:
(1) calibrate the instrumentation (dose calibrator) required in 10 CFR 35.60(a) in accordance
with nationally recognized standards or the manufacturer's instructions as required by 10 CFR
35.60(b) and (2) determine the activity of dosages as required by 10 CFR 35.63(c).
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REPORT DETAILS
Program Overview and Inspection History

Ascension St. Vincent Hospital (the licensee) is authorized under NRC Materials License
No. 13-00133-02 for materials permitted in Title 10 of the Code of Federal Regulations
(CFR) Sections 35.100, 35.200, 35.300, 35.400, 35.600 (iridium-192 in a high dose rate
(HDR) remote afterloading unit), and 35.1000, including yttrium-90 microspheres. The
radiation therapy activities reviewed during this inspection, including the licensee’s use
of its high dose rate remote afterloading unit, focused on the main hospital in
Indianapolis. This licensee was a large medical institution and conducted licensed
activities at over 20 locations within the State of Indiana, with concentrations in the
Indianapolis and Evansville areas; the majority of the licensed activities were performed
at the licensee’s main hospital in Indianapolis. The daily radiation safety activities were
managed by the radiation safety officer (RSO), staff health physicists, RSO delegates at
each location of use, and two office assistants.

The licensee’s Indianapolis hospital administered approximately 40-60 yttruim-90
microsphere treatments annually using the MDS Nordion TheraSphere® or the Sirtex
SIR-Spheres® brachytherapy systems. The licensee instituted a multi-departmental
approach for the use of yttrium-90 microspheres. The team consisted of an
interventional radiologist/authorized user, a nurse, a nuclear technologist, and a medical
physicist. The team administered all microspheres treatments in the interventional
radiology suite.

Between August 23 and 25, 2022, as part of this routine inspection effort, the NRC
conducted announced inspections of four authorized locations of use; no violations of
NRC requirements were identified during the scope of the inspection.

An announced reactive inspection was conducted on December 17, 2021, with in-office
review through February 1, 2022, to review of the circumstances surrounding a medical
event that was reported on December 9, 2021, at the licensee’s facility in Anderson. The
reported medical event involved an individual receiving the incorrect treatment plan
during an HDR treatment on December 7, 2021. Three Severity Level IV violations were
identified involving the licensee’s failures to: (1) implement procedures to provide a high
confidence that each administration is in accordance with the written directive, as
required by 10 CFR 35.41; (2) provide operational and safety instructions initially and at
least annually to individuals who operate the HDR, as required by 10 CFR 35.610; and
(3) perform full calibrations of the HDR in accordance with 10 CFR 35.633. During this
routine inspection, the inspector reviewed the licensee’s corrective actions taken in
response to these three Severity Level IV violations; the licensee’s corrective actions
were determined to be appropriate to restore compliance and prevent recurrence of
future violations. These violations are considered closed.

Management Oversight and the Radiation Safety Committee

Inspection Scope

The inspector reviewed the licensee’s organization and management controls for the
radiation protection program, including the organizational structure, management, and
Radiation Safety Committee (RSC) involvement and oversight, radiation safety office
staffing, and the effectiveness of procedures and management practices in implementing
the program. The inspector reviewed audit reports and radiation safety committee
meeting minutes for the calendar years 2020 through 2022.
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Observations and Findings

The radiation safety office was based in the radiation oncology department of the
licensee’s main hospital in Indianapolis. The radiation safety office was staffed with a
dedicated full time radiation safety officer (RSO) supported by three medical health
physicists, one health physicist, one physics assistant, and administrative support
persons. The RSO position reported directly to the chief operating officer. On

October 27, 2023, the RSO, who was in place at the time of this on-site inspection,
retired. The licensee submitted a notification to the NRC on November 10, 2023, naming
a new RSO; the new RSO was authorized under Amendment No. 172 to the license
(issued on January 4, 2024). The radiation safety office audited the radiation safety
program for each authorized location on the NRC license on a quarterly basis. The
inspector reviewed a sampling of audit reports which included areas of radiation safety,
surveys, personnel monitoring, operations, transportation, training, sealed source leak
tests and inventory, equipment calibrations and quality assurance checks, and
radioactive waste management.

The licensee established a radiation safety committee which met on a quarterly basis.
Membership included representatives from each authorized location of use as well as,
from each specialty of use authorized by the license. The inspector reviewed selected
radiation safety committee meeting minutes. The radiation safety committee established
a quorum for its meetings. The committee reviewed the radiation safety program,
program audit results, and corrective actions for self-identified violations.

The radiation safety office conducted annual reviews of the radiation safety program.
The results of the annual review were provided to the radiation safety committee in a
written report. The report served as an overall status report to senior management on
the condition of the radiation safety program.

Conclusions
The inspector concluded that the licensee’s routine audits of the radiation safety
program including the activities at its satellite locations were comprehensive. No

violations of NRC requirements were identified in this program area.

Personnel Monitoring Program for Interventional Radiologists

Inspection Scope

This inspection included a review of the licensee’s personnel monitoring program with
focus on the interventional radiologists (IRs). The inspector reviewed records,
procedures, and documents maintained by the licensee, observed licensed activities,
and interviewed selected licensee personnel. The inspector reviewed personnel
monitoring reports including the IRs for the calendar years 2019 to 2022.

Observations and Findings

The inspector identified three IRs at the Indianapolis main hospital who failed to
consistently wear their assigned dosimetry (collar, whole body, and extremity) for several
years while working with licensed and unlicensed sources. This licensee utilized a
double dosimeter approach as its method for monitoring whole body radiation exposures
received during IR procedures and yttrium-90 administrations. The licensee furnished a
collar dosimeter to be worn outside the lead apron and an additional dosimeter to be
worn at the waist under the lead. The licensee also provided ring badges to monitor the



physicians’ extremity dose during fluoroscopy and yttrium-90 administrations. The
inspector observed these ring badges were in their original unopened plastic packaging
and clipped to the department badge board. Specifically, unopened ring badges were
found for two monitoring periods. Interviews with select IR personnel revealed that the
staff were unaware of the expectation to wear these ring badges.

Based on the inspector's review of dosimetry reports between 2019 and 2022, the IRs
had limited dose history, with some months showing dose, some months reported as
"minimal," and some months were reported as "unused" (the dosimeter was unworn by
the participant). The licensee was unaware of previous NRC enforcement actions taken
against other NRC licensees for similar issues involving interventional radiology
physicians who failed to wear their assigned personnel dosimeters. The licensee was
also unaware of the recent NRC Information Notice 2021-02, "Recent Issues Associated
with Monitoring Occupational Exposure to Radiation from Licensed and Unlicensed
Radiation Sources,” (ML21152A239) which discussed monitoring requirements for
occupational exposure from licensed and unlicensed sources of radiation sources under
the licensee’s control.

The inspector requested the licensee to perform dose reconstruction efforts for each of
IR's estimated exposure from all sources of radiation (licensed and unlicensed) used by
these physicians, including fluoroscopy and all locations, if applicable. The licensee
performed three dose reconstruction evaluations for these physicians. The licensee’s
first and second dose reconstruction provided data which contradicted the limited
exposure data to the collar badges reported in the dosimetry reports. Specifically, the
licensee’s exposure estimates for the collar badges were less than the exposure data
recorded on the collar badges. Based on the inspector’s review of the available recorded
data on the collar badges, as compared to the licensee’s dose reconstruction data, it
appeared that the licensee’s methodology underestimated the whole body and the
extremity exposures for each IR. The inspector noted that the licensee’s initial dose
reconstruction data did not include the contribution of exposures from the administration
of yttrium-90 cases. In addition, the licensee’s dose reconstruction did not provide
estimates for the shallow dose equivalent, the lens dose equivalent, and the extremity
dose for these IRs. The licensee’s second dose reconstruction effort also included less
than conservative assumptions for estimating the IRs exposures. The licensee provided
its final dose reconstruction estimate in a letter received January 18, 2024. The
licensee’s final estimated exposures for each IR for the years 2019 through 2022 were
below the regulatory limits [ML24026A149 (redacted) and ML24026A094 (original with
PID]. A summary of the IR dose is provided in the enclosed “Table of Summary of IR
Dose and Dose Reconstruction Data.”

The inspector evaluated the licensee’s radiation dose estimates. The licensee’s
methodology described in its final and third dose reconstruction efforts did not appear to
underestimate the radiation dose and resulted in conservative, but reasonable radiation
dose estimates for the three IR physicians. Based on the licensee’s dose reconstruction,
no IR exceeded the NRC'’s allowable dose limit for that respective monitoring year. This
failure to wear their dosimetry resulted in inaccurate dose histories for a period of years,
requiring the licensee to conduct a dose reconstruction. Interventional radiologists work
in procedure rooms with significant radiation fields while performing patient procedures.
The licensee’s failure to monitor the interventional radiologists’ radiation dose limited the
licensee from identifying or preventing a potential overexposure.

Title 10 CFR 20.1502(a) requires, in part, that each licensee shall monitor occupational
exposure to radiation from licensed and unlicensed radiation sources under the control
of the licensee and shall supply and require the use of individual monitoring devices by
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adults likely to receive, in 1 year from sources external to the body, a dose in excess of
10 percent of the limits in 10 CFR 20.1201(a).

Contrary to the above, during calendar years 2019 through October 7, 2022, the
licensee apparently failed to monitor individuals’ occupational exposure to radiation from
licensed and unlicensed radiation sources under the licensee’s control and failed to
require the use of individual monitoring devices by the interventional radiologists, who
were likely to receive, in 1 year from sources external to the body, a dose in excess of
10 percent of the limits in 10 CFR 20.1201(a)(2)(ii). Specifically, three interventional
radiologists failed to consistently wear their assigned dosimetry (collar, whole body, and
extremity) for several years while working with licensed and unlicensed sources.

The licensee’s failure to monitor three individuals’ occupational exposure to radiation
and radioactive material was an apparent violation of 10 CFR 20.1502(a) and is being
considered for escalated enforcement action in accordance with section 2.3.4 and
6.7.c.6 of the NRC’s Enforcement Policy.

These missing and/or inaccurate dosimeter results went unrecognized by the licensee
during its normal monthly dosimetry results reviews and its ALARA program reviews.
Although a member of the radiation safety office assisted in all yttrium-90
administrations, the licensee failed to identify that three interventional radiologists were
not wearing their assigned dosimetry during these procedures.

The licensee’s auditing practices for evaluating personnel monitoring results were
effective in identifying high or unusual dosimeter readings but were ineffective in
identifying a lack of dosimeter use (i.e. unused dosimeters or “M” readings) or
unexpectedly low dosimeter readings.

The licensee's policy, “Radiation Safety Manual” effective date January 2022, Section 3,
Dosimetry includes the licensee’s procedures for “Personnel Monitoring Dose Review.
Bullet 2. states, in part, that “Any monitored associate exceeding the ALARA LEVEL |
and /or ALARA LEVEL Il limits will receive appropriate written notification of such dose.”
Bullet 3, states “Associates exceeding any ALARA LEVEL Il limit are required to
complete and submit an investigative questionnaire to the Diagnostic Physics Services
department regarding the excessive dose. Appropriate follow-up will take place
thereafter.” The licensee’s Radiation Safety Manual, effective date January 2022, did not
include provisions or actions to be taken when dosimeters were less than the licensee’s
ALARA | Investigational Level, such as those dosimeters that were not returned,
returned unused, or had unexpectedly low exposures.

Title 10 CFR 20.1101(a) requires, in part, that each licensee develop, document, and
implement a radiation protection program commensurate with the scope and extent of
licensed activities sufficient to ensure compliance with 10 CFR Part 20.

Contrary to the above, between 2019 and 2022, the licensee apparently failed to
develop, document, and implement a radiation protection program commensurate with
the scope and extent of licensed activities sufficient to ensure compliance with 10 CFR
Part 20. Specifically, the licensee’s policy, “Radiation Safety Manual” effective date
January 2022, failed to include provisions regarding actions to be taken when
dosimeters were returned unused or had unexpectedly low exposures. The licensee’s
failure to implement a radiation protection program commensurate with the scope and
extent of licensed activities was an apparent violation of 10 CFR 20.1101(a) and is being
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considered for escalated enforcement action in accordance with section 2.3.4 and 6.3 of
the NRC’s Enforcement Policy.

The licensee implemented measures to restore compliance by revising its institutional
ALARA program. Previously, the licensee’s ALARA program only reviewed exposures
above certain thresholds. The licensee provided instruction to its radiation safety office
staff (who review dosimetry reports) on methods to review and identify unexpectedly low
dosimetry results for workers who would likely receive exposure during a monitoring
period. The licensee committed to revise its ALARA program to include actions for zero
data or unexpectedly low dosimetry results for workers who would likely receive
exposure during a given monitoring period.

The inspector identified that the licensee failed to provide adequate instructions
regarding the proper use of personnel dosimeters to at least three IR physicians who
were likely to receive in a year an occupational dose in excess of 100 mrem. These
three IR physicians failed to consistently wear their assigned dosimetry for a period of
years. This failure to wear dosimetry directly impacted the licensee’s ability to effectively
monitor and control the individuals’ occupational exposure to licensed and unlicensed
sources of radiation. The licensee assumed that the contract physicians’ extensive
medical educational background was sufficient and therefore the doctors required no
training or instruction specific to the use and wear of their personnel dosimeters.

Title 10 CFR 19.12(a)(3) requires, in part, that all individuals who in the course of
employment are likely to receive in a year an occupational dose in excess of 100 mrem
shall be instructed in, and required to observe, to the extent within the worker’s control,
the applicable provisions of the Commission regulations and licenses for the protection
of personnel from exposure to radiation and/or radioactive material.

Contrary to the above, prior to October 7, 2022, the licensee apparently failed to provide
instruction to individuals who in the course of employment were likely to receive in a year
an occupational dose in excess of 100 mrem, on the applicable provisions of the
Commission regulations and licenses for the protection of personnel from exposure to
radiation and/or radioactive material. Specifically, the licensee failed to provide
instructions regarding the proper use of dosimeters to three interventional radiologists
who were likely to receive in a year an occupational dose in excess of 100 mrem which
is an apparent violation of 10 CFR 19.12(a)(3) and is being considered for escalated
enforcement in accordance with section 2.3.4, 6.3, and 6.7 of the NRC’s Enforcement
Policy.

The licensee provided one-on-one instruction to each IR on the importance of
consistently wearing their assigned dosimetry. The licensee developed a training
reference sheet illustrating how and where to place dosimetry. Each IR was required to
sign an acknowledgement that they understood the licensee’s requirements to
consistently wear their assigned dosimetry while working with licensed and unlicensed
sources of radiation.

Conclusions

The inspector identified three apparent violations involving the licensee’s failures to:

(1) monitor three individuals’ occupational exposure to radiation and radioactive material;
(2) implement a radiation protection program commensurate with the scope and extent
of licensed activities; and (3) provide instruction to three occupationally exposed
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4.2

individuals. The licensee implemented actions to restore compliance for these apparent
violations.

Security of Licensed Materials

Inspection Scope

The inspector reviewed a sampling of records, including radiation safety committee
meeting minutes, interviewed selected staff, and toured selected areas where licensed
materials were used or stored.

Observations and Findings

The inspector reviewed a select sampling of the license’s radiation safety committee
meeting minutes where the licensee described an incident involving unsecured material.
On May 2, 2022, a package containing Y-90 microspheres was misdelivered to the
hospital pharmacy, rather than the nuclear medicine department. The courier delivered
this package to the pharmacy, based on the information for the addressee on the
packing slip which stated, “nuclear pharmacy.” A staff pharmacist transferred the
package to the nuclear medicine department, leaving the package on a counter in one of
the camera control rooms, an unsecured area. It is unknown how long this package
remained unattended. When the nuclear medicine technologist discovered the package
sitting on a counter in the camera control room, they immediately secured the package
within the hot lab.

Title 10 CFR 20.1801, requires, in part, that the licensee secure from unauthorized
removal, licensed materials that are stored in controlled or unrestricted areas. 10 CFR
20.1802 requires that the licensee control and maintain constant surveillance of licensed
material that is in a controlled or unrestricted are and that is not in storage. As defined in
10 CFR 20.1003, controlled area means an area outside of a restricted area but inside
the site boundary, access to which can be limited by the licensee for any reason; and an
unrestricted area means an area, access to which is neither limited nor controlled by the
licensee.

Contrary to the above, on May 2, 2022, the licensee apparently did not secure from
unauthorized removal or control and maintain constant surveillance to a package
delivered to the nuclear medicine department imaging camera control room, a controlled
area, containing 540 millicuries of yttrium-90 microspheres. Specifically, a member of the
licensee staff left the package unattended for an unknown period in an unlocked camera
control room. The licensee’s failure to control and maintain constant surveillance of a
package containing 540 millicuries of yttrium-90 is an apparent violation of 10 CFR
20.1801 and 10 CFR 20.1802 and is being considered for escalated enforcement in
accordance with section 2.3.4 and 6.7.c.10(a) of the NRC’s Enforcement Policy.

The root cause of the unsecured licensed materials was attributed to the hospital staff’s
lack of knowledge of NRC security requirements. A member of the licensee’s staff who
escorted the carrier with the package was unknowledgeable of the NRC security
requirements for radioactive materials. The addressee on the package label contributed
to the misdelivery. The carrier initially brought the package to the wrong department
(pharmacy) within the hospital when the package was addressed to the “nuclear
pharmacy.” The intended recipient of this package was the nuclear medicine
department.



4.3

5.1

5.2

The licensee discussed this incident involving the unsecured material during radiation
safety committee meetings. Once the package was identified as unsecured, the licensee
immediately took action to restore compliance by securing the package within the
nuclear medicine hot lab. The licensee changed the delivery instructions for its
yttrium-90 packages by specifying the addressee as “nuclear medicine department” to
clarify the location where these packages should be directed within the main hospital.

Conclusions

The inspector identified an apparent violation involving 10 CFR 20.1801 and 10 CFR
20.1802 where the licensee failed to adequately secure a package containing licensed
material. The licensee took actions to restore compliance once it discovered the
package in an unlocked area.

Use of Strontium/Rubidium Generator

Inspection Scope

The inspector observed licensed activities, interviewed selected licensee personnel, and
reviewed selected records related to the licensee’s use of a newly acquired
strontium/rubidium generator.

Observations and Findings

The licensee received and commissioned a strontium-82/rubidium-82 radionuclide
generator in July 2022. This type of generator cannot comply with the technical
requirements specified in 10 CFR 35.60(b) and 10 CFR 35.63(c) because the infusion
cart used a dynamic detector for the determination of activity of each dosage; note that
the half-life of rubidium-82 is 76 seconds.

On April 18, 2013, the NRC issued Enforcement Guidance Memorandum (EGM) 13-003
to allow the NRC to use enforcement discretion for the violations associated with these
generators provided certain criteria were met. The EGM provided guidance to the NRC
inspectors not to issue a violation for failure to comply with requirements for Rb-82
generator systems, in accordance with 10 CFR 35.60 or 10 CFR 35.63, if a licensee
satisfied all three of the following criteria: (1) The licensee must have written test
procedures to ensure that the infusion pump flow rate is consistent and accurate, and
that the radiation detector meets the manufacturer’s specifications; (2) All authorized
user(s) (AU) for medical uses under 10 CFR Part 35.200 who are using Rb-82 chloride,
as well as the Radiation Safety Officer for that facility, must have successfully completed
training specific to the manufacturer and model of generator and infusion cart being
used; and (3) The licensee must record the activity of each dosage administered, as
provided by the infusion cart.

The licensee had not reviewed EGM-13-003 when they initiated use of this generator in
July 2022. At the time of this inspection, the inspector determined that the licensee had
not met the criteria listed in EGM-13-003 to allow for the use of enforcement discretion.
Specifically, the licensee had not met all of the conditions of the EGM (condition 2) by its
failure to provide training specific to the manufacturer and model of generator and
infusion cart being used to two authorized physician users who used rubidium-82
chloride for medical use under 10 CFR 35.200. Therefore, the NRC was unable to use



enforcement discretion for the violations associated with 10 CFR 35.60(b) and 10 CFR
35.63(c).

Title 10 CFR 35.60(b) requires licensees to calibrate the instrumentation required in
10 CFR 35.60(a) in accordance with nationally recognized standards or the
manufacturer’s instructions.

Contrary to the above, from July 20, 2022, to October 5, 2022, the licensee apparently
did not calibrate the instrumentation required in paragraph (a) of this section in
accordance with nationally recognized standards or the manufacturer's instructions.
Specifically, in July 2022 the licensee obtained a rubidium-82 radionuclide generator
which had a dynamic detector as the instrumentation required by 10 CFR 35.60(a).
However, there is no nationally recognized standards or manufacturer's instructions for
calibration of a dynamic detector, so the licensee was unable to calibrate the
instrumentation in accordance with nationally recognized standards or the
manufacturer's instructions.

Title 10 CFR 35.63(c) requires that, for other than a unit dosage, the license must
determine the activity either by: (1) direct measurement of radioactivity; (2) a
combination of measurement of radioactivity and mathematical calculations; or (3) a
combination of volumetric measurements and mathematical calculations, based on the
measurement made by a manufacturer or preparer licensed under § 32.72 of this
chapter or equivalent Agreement State requirements.

Contrary to the above, from July 20, 2022, to October 5, 2022, the licensee apparently
did not determine the activity in radiopharmaceutical dosages containing rubidium-82
before they were administered to patients for medical use. Specifically, the licensee
obtained a rubidium-82 radionuclide generator, which used a dynamic detector to
determine the activity of the rubidium-82 radiopharmaceutical. This detector has no
nationally recognized standards or manufacturer's instruction for calibration. Therefore,
the dynamic detector does not meet the requirements for determination of activity in a
radiopharmaceutical dosage.

The licensee’s failure to meet all the conditions of EGM-13-003 resulted in two apparent
violations of 10 CFR 35.60(b) and 10 CFR 35.63(c). The licensee cannot implement
corrective actions for the violation of 10 CFR 35.60(b) or 10 CFR 35.63(c) since the
rubidium-82 radionuclide generator inherently cannot comply with the requirements.
However, as of October 5, 2022, the licensee met the criteria described in EGM-13-003
for use of enforcement discretion; specifically, the licensee provided training to its
authorized user physicians on October 5, 2022. The licensee intends to meet the criteria
described in EGM-13-003 going forward to allow the NRC to use enforcement discretion
in future inspections of the rubidium-82 radionuclide generator.

Conclusions

The inspector identified two apparent violations involving the licensee’s use of its
strontium-82/rubidium-82 radionuclide generator. Since the licensee failed to satisfy all
the criteria described in EGM-13-003 at the time of the inspection, the NRC could not
use enforcement discretion for the apparent violations involving 10 CFR 35.60(b) and
10 CFR 35.63(c). The licensee implemented corrective actions for its failure to provide
training to the authorized physician users in order to meet the criteria in the EGM for
future inspections.
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6.2

Other Areas Inspected

Inspection Scope

The inspector observed licensed activities, interviewed licensee personnel, and reviewed
selected records concerning the use and security of licensed materials, and other
aspects of the radiation safety program. The inspector observed use of byproduct
material, including the administration of several dosages for various nuclear medicine
studies and four patient treatments utilizing the HDR unit. The inspector performed
confirmatory surveys in areas of radioactive materials use and in public areas using a
Thermo Scientific Model RadEye G survey instrument (Serial No. 30711), calibration
date March 29, 2022.

Observations and Findings

The inspector observed that the licensee personnel maintained constant surveillance of
its licensed material. In addition, the nuclear medicine hot lab remained secured. The
inspector determined that the licensee’s radiation safety office provided annual training
to all staff working with or in the vicinity of licensed material. Through interviews, the
inspector determined that the licensee staff understood security requirements for
licensed material.

The licensee monitored radiation exposure to nuclear medicine technologists and
radiation oncology personnel using whole body and extremity personnel dosimeters
provided by an accredited laboratory. The dosimeters were exchanged monthly. All
personnel were advised of their exposure data at least annually. The inspector reviewed
a sampling of dosimetry reports and determined that all monitoring results for the
monitoring nuclear medicine and radiation oncology personnel were below Part 20
occupational exposure limits.

The inspector reviewed written directives and treatment plans (when applicable) for
several HDR, iodine-131 and yttrium-90 patient treatments. The licensee documented
the written directive, the confirmation of the patient identity, and prescribed dose/dosage
verification. No medical events were identified.

The radiation oncology department possessed one high dose rate remote (HDR)
brachytherapy unit and administered approximately 100+ patient treatments per year;
the majority of these treatments were for prostate, bronchial/lung, and gynecological
cancers. All HDR patient treatments were administered by the attending radiation
oncologist, an authorized medical physicist, and a therapy technologist. Service,
maintenance, and source exchanges were performed by the HDR device manufacturer.

The inspector observed four HDR brachytherapy treatment administrations. The
inspector reviewed the respective written directives and the treatment plans and
interviewed the attending authorized users and the medical physicists. The inspection
included observations of quality assurance checks, safety checks, security of byproduct
material, use of personnel monitoring, and patient surveys.

The inspector examined the HDR treatment unit and noted it to bear a clearly visible
label identifying the source radionuclide and source activity. The inspector also observed
that the areas where licensed material was used and stored were appropriately locked
and posted with “CAUTION-RADIOACTIVE MATERIALS” signs. The HDR treatment
console area was also posted with emergency procedures and contacts. The inspector
performed radiation surveys around the HDR unit and the treatment room. The licensee
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staff involved with HDR treatment attended annual in-services with practice sessions on
the emergency procedures.

The inspector examined selected sealed sources in the licensee’s possession. Each
source container was noted to bear a clearly visible label identifying the radionuclides
and source activities. The licensee’s physics department performed inventories and leak
tests of the sealed sources and documented the results in their reports.

The licensee posted caution signs, NRC Form 3s, and license documents in accordance
with 10 CFR Parts 19 and 20. The nuclear medicine hot labs were also posted with
emergency/decontamination procedures and an approved dosage chart. During facility
tours the inspector noted no evidence of eating, drinking, smoking, or cosmetic
application in restricted areas.

The licensee possessed several calibrated survey instruments used by the nuclear
medicine and radiation oncology staff. The inspector reviewed the licensee’s policies
and procedures for using its survey instruments. The inspector observed licensee staff
perform package surveys, area surveys and instrument source constancy checks.
Confirmatory surveys indicated radiation levels consistent with licensee survey records
and postings.

6.3 Conclusions
Based on record reviews, interviews with personnel, and the observations described
above, the inspector determined that no violations of NRC requirements were identified.

7 Exit Meeting Summary

The NRC inspector presented the preliminary inspection findings following the onsite
inspection on October 7, 2022, and during a videoconference on November 10, 2022.
The final exit meeting was conducted via videoconference on March 18, 2024. The
licensee did not identify any documents or processes reviewed by the inspector as
proprietary. The licensee acknowledged the findings presented.

LIST OF PERSONNEL CONTACTED

Stacie Borden, Physics Administration Assistant

+William K. Breeden lll, M.S., DABR, Radiation Safety Officer

*Parveen Chand, MHA, FACHE, President, North Region

+Paula Classick, Director of Quality and Patient Safety

*+Heather (Robin) Conners, Director of Accreditation and Patient Safety
Ryan Couevas, Authorized Physicist/User

Don Damron, Chief Operating Officer, North Region

Earl Dietrich, M.S., Authorized Medical Physicist

Joshua D. Dowell, M.D., Interventional Radiologist

#+Timothy Greist, M.S., Authorized Physicist/User

Logan Hall, M.S., Authorized Medical Physicist

*Judi Holsinger, RN, BSN, MBA, Chief Operating Officer, Central Region
Robert Leibross, M.D, Radiation Oncologist

*Daniel Parod, President, Central Region

+Jeffrey Rothenberg, M.D., Chief Medical Officer

Xiaoyang (Betsy) Wang, M.S., Authorized Medical Physicist

#*Edward E. Wroblewski, M.A., Radiation Safety Officer (retired)
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Several nuclear medicine and radiation oncology professionals were also contacted as part of
this inspection.

#Attended the on-site exit meeting on October 7, 2022
*Attended preliminary exit videoconference on November 10, 2022
+Attended the final exit videoconference on March 18, 2024

INSPECTION PROCEDURES USED

IP 87130, “Nuclear Medicine Programs”
IP 87131, “Nuclear Medicine Programs, Written Directive Required”
IP 87132, “Brachytherapy Programs”
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Table: Summary of IR Dose and Dose Reconstruction Data

IR1 2019 2020 2021 2022
Recorded data EDE 79 46 30 73
(mrem)

Dose (EDE) 1,387 1,360 1,550 1,469
reconstruction (mrem)

Recorded extremity M 33 M M
(mrem)

Extremity dose (SDE) | 12,635 12,403 14,161 13,406
reconstruction (mrem)

No. of IR cases 671 658 750 711
No. of Y-90 cases 5 9 18 11
IR2 2019 2020 2021 2022
Recorded data EDE 184 72 147 47
(mrem)

Dose (EDE) 1,463 1,505 1,660 1,680
reconstruction (mrem)

Recorded (SDE) 67 M 61 34
extremity (mrem)

Extremity dose (SDE) | 13,352 13,757 15,139 15,340
reconstruction (mrem)

No. of IR cases 595 612 675 683
No. of Y-90 cases 12 20 11 18
IR3 2019 2020 2021 2022
Recorded data EDE 329 M 134 M
(mrem)

Dose (EDE) 1,403 1,066 1,037 71
reconstruction (mrem)

Recorded (SDE) 567 219 375 M
extremity (mrem)

Extremity dose (SDE) | 12,841 9,734 9,511 655
reconstruction (mrem)

No. of IR cases 944 717 698 48
No. of Y-90 cases 24 12 23 2

Enclosure 2




