
EN 57359
NMED No. 240364 (Closed)

Daniel Owens
Director of Allied Health Services
Indiana University Health Arnett Hospital
5165 McCarty Lane
Lafayette, Indiana 47905

SUBJECT: NRC REACTIVE INSPECTION REPORT NO. 03037189/2024001(DRSS)
INDIANA UNIVERSITY HEALTH ARNETT HOSPITAL

Dear Daniel Owens:

On October 15, 2024, and October 29, 2024, an inspector from the U.S. Nuclear Regulatory 
Commission (NRC) conducted a reactive inspection at Indiana University Health Arnett Hospital 
located in Lafayette, Indiana, with continued in-office review through April 1, 2025. The purpose 
of the inspection was to review the circumstances surrounding the medical event that occurred 
on October 2, 2024. Your staff reported this medical event to the NRC on October 2, 2024. The 
medical event involved an underdose to the treatment site utilizing yttrium-90 (Y-90) 
microspheres SIR-Spheres. The in-office review included a review of the Sirtex SIR-Spheres 
delivery system, your written report, the dosimetry report, and proposed corrective actions 
taken. Zahid Sulaiman of my staff conducted a final exit meeting by telephone with your staff on 
April 1, 2025, to discuss the inspection findings. This letter 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 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.

Within the scope of this inspection, the NRC did not identify any violations of NRC requirements.

April 8, 2025
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In accordance with the NRC’s “Agency Rules of Practice and Procedure,” in Title 10 of the
Code of Federal Regulations (10 CFR) 2.390, a copy of this letter, its enclosure, and any 
response you provide 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 Zahid Sulaiman of my staff if you have any questions regarding this 
inspection. Mr. Sulaiman can be reached at 630-829-9752.

Sincerely,

Rhex A. Edwards, Chief
Materials Inspection Branch
Division of Radiological Safety and Security

Docket No.  030-37189
License No. 13-32535-02

Enclosure:
NRC Inspection Report 03037189/2024001

cc (w/encl):
Joshua A. Nepute, M.D,

Radiation Safety Officer
State of Indiana

Signed by Edwards, Rhex
 on 04/08/25

http://www.nrc.gov/reading-rm/adams.html
http://www.nrc.gov/reading-rm/adams.html
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EXECUTIVE SUMMARY

Indiana University Health Arnett Hospital 
NRC Inspection Report 03037189/2024001 (DRSS)

This was an announced reactive inspection performed on October 15 and October 29, 2024, to 
review the circumstances, root causes, and licensee corrective actions regarding a medical 
event that occurred on October 2, 2024, at Indiana University Health Arnett Hospital (licensee) 
located in Lafayette, Indiana. The licensee reported the medical event to the NRC on
October 2, 2024. The medical event involved an yttrium-90 Sirtex SIR-Spheres microspheres 
underdose to the treatment site due to leakage coming from the connection tubing that was 
attached to the patient's catheter. The inspection included an in-office review through
April 1, 2025, which included a review of the Sirtex SIR-Spheres delivery system and the 
licensee’s written report, dosimetry report, and proposed corrective actions taken.

During a treatment of a liver tumor on October 2, 2024, a physician (authorized user) started the 
injection of Y-90 SIR-Spheres microspheres from the Sirtex SIROSTM delivery system and noted 
that there was leakage coming from the connecting tube that attached to the patient's catheter 
from the radial access point. The injection process was quickly stopped, and the authorized user 
tightened the connection to prevent any further leakage. The authorized user then resumed the 
administration of Y-90 SIR-Spheres, with no further leakage noted, and the patient treatment 
was completed. After the Y-90 SIR-Spheres administration, the calculated patient dose 
delivered to the patient was determined to be about 50% of the written directive prescribed 
dose. A medical event occurred because the total dose delivered differed from the prescribed 
dose by 20% or more. The licensee concluded that were no effects on the patient, with the 
exception that the patient was under-dosed. The patient was notified by the referring physician, 
and they discussed options for finishing the treatment.

Based on the results of this inspection, no violations were identified. The licensee implemented 
preventative measures to reduce the risk of recurrence. The licensee developed a new 
SIROSTM setup and delivery checklist that will require the authorized user to perform a test flush 
prior to delivering the dose to ensure no leakage. The patient was retreated with the
Y-90 SIR-Spheres on December 4, 2024, with no issue noted.
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REPORT DETAILS

1. Program Overview and Inspection History

Indiana University Health Arnett Hospital (licensee) located in Lafayette, Indiana, is authorized 
to use byproduct materials permitted by 10 CFR 35.100, 35.200, and 35.300 for diagnostic and 
therapeutic nuclear medicine procedures, as well as yttrium-90 (Y-90) SIR-Spheres 
microspheres for therapeutic administrations. The purpose of this announced inspection was to 
review the events surrounding a medical event that occurred during a Y-90 SIR-Spheres 
microspheres procedure on October 2, 2024, and reported to the NRC on October 2, 2024.
The patient and the referring physician were notified on October 2, 2024.

The last routine inspection was conducted on November 15, 2022, with continued in-office 
review through February 8, 2023, two Severity Level IV violations were identified during these 
inspections. Prior to that, a routine inspection was conducted on December 6, 2019, no
violations were identified.

1.1 Inspection Scope

The scope of this inspection was limited to the review of the circumstances surrounding the 
medical event that occurred on October 2, 2024. The medical event involved an underdose to a 
patient using the yttrium-90 SIR-Spheres microspheres delivery system due to leakage coming 
from the connection tubing that attached to the patient's catheter from the radial access point to 
the treatment site.

The inspector reviewed the licensee’s investigation of the medical event, their policies, 
procedures, and delivery system checklist for Y-90 SIR-Spheres administrations including 
supporting documents and dosimetry records within the scope of the inspection. Additional 
information was gathered through interviews with the licensee’s staff.

1.2 Observations and Findings

The licensee reported the medical event to the NRC on October 2, 2024. The medical event 
involved an yttrium-90 Sirtex SIR-Spheres microspheres underdose to the treatment site due to 
leakage coming from the connection tubing that was attached to the patient's catheter. 
On the morning of October 2, 2024, per the written directive, the nuclear medicine technologist 
(NMT) prepared the Y-90 SIR-Spheres resin microspheres dosage using the Sirtex SIROSTM 

activity preparation procedure. The written directive was approved and signed by the authorized 
user (AU) prior to the procedure and prescribed a dose of 17.3 mCi of Y-90 SIR-Spheres for the 
left liver lobe treatment site, with 6.5% lung shunting. The NMT followed the SIROSTM activity 
preparation procedure, drew 3 ml of Y-90 SIR-Spheres microspheres into a V- vial and placed it 
into the plastic mayo jar (a commonly used industry term for a plastic container that resembles 
the shape and size of a jar of mayonnaise). The NMT performed the pre-procedure 
measurement of the four sides marked on top of the mayo jar per the procedure using an ion 
chamber (model 451B, S/N: 2810, calibration date April 24, 2024). The measured Y-90 SIR-
Spheres activity dose was 17.7 mCi. The NMT placed the mayo jar containing the Y-90 SIR-
Spheres dose onto a cart, carried it to the operating room, and handed it to the AU.  
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The authorized user placed the V-vial into the SIROSTM SIR-Spheres delivery dome. The 
SIROSTM delivery dome was then prepared and connected as per the manufacturer’s 
instructions. The licensee normally used a 2.4 French Progreat microcatheter for Y-90 SIR-
Spheres microspheres procedures, but for this procedure the licensee used a new brand 
microcatheter, the 2.4 French TriNav. The AU applied the same number of turns to tighten the 
microcatheter to the connection tube as previously done. The AU started the injection of Y-90 
SIR-Spheres by taking a small aliquot (20 – 40-micron resin particles) of Y-90 SIR-Sphere from 
the Sirtex SIROSTM delivery system and infused it using fluoroscopic guidance. The AU noted a 
leakage coming from the connection tubing that was attached to the patient’s catheter from the 
radial access point. The AU immediately stopped the injection and tightened the microcatheter 
connection to prevent any further leakage. The injection process was then resumed, and the 
treatment was completed with no further leakage noted. After the completion of the treatment, 
the AU put the connection tubing, the microcatheter, the empty V-vial, the contaminated towel, 
and the drapes into the plastic mayo jar and handed it to the NMT. The NMT brought the mayo 
jar back to the nuclear medicine department and performed the post-procedure measurement. 
The NMT measured the same four sides of the mayo jar as per the procedure using the ion 
chamber. The calculated patient dose delivered to the patient was determined to be less than 
50% of the written directive prescribed dose. The prescribed dose was 17.3 mCi and the 
calculated patient dose delivered was 8.67 mCi, which is 50.12% of the prescribed dose. There 
were no effects to the patient with the exception that the patient was under-dosed.  

The patient was notified by the referring physician, and they discussed options for finishing the 
treatment. The licensee retreated the patient with the Y-90 SIR-Spheres on December 4, 2024, 
with no issue noted. 

The inspector independently reviewed the licensee’s dose activity calculation for the dose 
delivered to the patient and confirmed that the patient was under-dosed. The inspector agreed 
that the licensee’s approach was appropriate based on the available information.

The licensee reviewed their Y-90 SIR-Spheres program, procedures, setup, and delivery 
checklist and implemented preventative measures to reduce the risk of recurrence of a similar 
leakage from the microcatheter. The licensee developed a new SIROSTM setup and delivery 
checklist that will require the authorized user to perform a test flush prior to delivering the dose 
to ensure no leakage. The licensee trained the staff on the new SIROSTM setup and delivery 
checklist on October 10, 2024.

1.3 Conclusions

Within the scope of this inspection, the NRC did not identify any violations of NRC requirements.

2.  Independent Radiation Measurements

Independent radiation surveys were conducted at the inspected facilities with the instrument 
referenced below. The survey results were consistent with the licensee’s postings, the 
licensee’s survey results, and applicable regulatory limits.

• Instrumentation: Model: RadEye G
• Serial Number: 30651
• Calibration Expiration: April 9, 2025
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3. Exit Meeting Summary

The NRC inspector presented preliminary inspection findings following the onsite inspection on 
October 15 and October 29, 2024. Upon completion of in-office review, a final exit meeting was 
held on April 1, 2025, with the licensee. On both occasions, the licensee committed to 
implementing actions to prevent recurrence of similar types of events. The licensee confirmed at 
the exit meeting that none of the information discussed was proprietary.

LIST OF PERSONNEL CONTACTED

^*# Amanda White, CNMT
* Daniel Owens, Director of Allied Health Services
^ Kristin Post, Vice President of Operation
* Dr Makana Edwards, Authorized User
# Josha A. Nepute, M.D, Radiation Safety Officer

^ Attended entrance and preliminary exit meeting on October 15, 2024
*Attended entrance and preliminary exit meeting on October 29, 2024
# Attended final exit meeting on April 1, 2025

INSPECTION PROCEDURES USED

87131: Nuclear Medicine Programs, Written Directive Required
87132: Brachytherapy Program

LIST OF ACRONYMS AND ABBREVIATIONS USED

AU Authorized User
mCi millicurie
NRC U.S. Nuclear Regulatory Commission
NMT Nuclear Medicine Technologist
RSO Radiation Safety Officer
Y-90 yttirium-90
10 CFR Title 10 of the Code of Federal Regulations


