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Katanic, Janine

From: Chadwick, Darlena <dchadwick@queens.org>
Sent: Friday, August 14, 2020 12:27 PM
To: Katanic, Janine
Cc: Schippers, Dale; Goerner, Frank
Subject: [External_Sender] RE: [EXTERNAL] PEC follow up
Attachments: Y90 Sirtex microspheres with WD & checklist.pdf; Dosimeter Checklist Additions SirTex.pptx

Janine please see below and attachments. Stay safe! Thanks DC 
 
Darlena Chadwick, MSN, MBA, FACHE 
Queen's Health System, Vice President, Patient Care 
Oncology/Neuroscience/Pharmacy/Pathology/Lab/Radiology 
1301 Punchbowl Street 
Honolulu, Hawaii  96813 
phone: 808.691.4742 
fax: 808.691.4035 
email: dchadwick@queens.org 
 
 

From: Katanic, Janine <Janine.Katanic@nrc.gov>  
Sent: Thursday, August 13, 2020 3:37 AM 
To: Chadwick, Darlena <dchadwick@queens.org> 
Cc: Schippers, Dale <dschippers@Queens.Org>; Goerner, Frank <fgoerner@Queens.Org> 
Subject: [EXTERNAL] PEC follow up 
 
Aloha Darlena, 
 
Many thanks to you and the rest of the QMC participants that supported the PEC earlier this week.  We had a few 
follow‐up items that we were hoping you could address: 
 

 What is the timeline for revising the QMC procedure for SIR‐Spheres to address the IR physician dosimeter use 
issue?   

 
 
The updated Sirtex procedure is attached. It includes the Written Directive and our checklist with the dosimeter 
verification. The implementation of this updated procedure is pending the following actions: 

1. Radiation Safety Committee (RSC) approval 
2. Staff training 

We will not perform a Sirtex therapy until items 1 and 2 have been completed. The RSC approval will be completed by 
Tuesday, August 18 and the training will be completed by August 31. 
 
 
 

 Slide 17 included the language from the IR physician contract regarding the requirement to wear the radiation 
dosimeter when onsite.  Is there any language in the contract that discusses actions to be taken if the contract 
items are not followed?   
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1.1 Professional Services. MEDICAL CENTER hereby retains Contractor to perform 
the professional services described on EXHIBIT A; EXHIBIT A-1; and EXHIBIT B, attached 
hereto and incorporated herein by reference (collectively, “Professional Services”), 
 

3.2.2 The parties shall have the right to terminate this Agreement for cause, which 
is defined as a breach of this Agreement by the other party. In the event of breach, the nonbreaching 
party shall give written notice to the breaching party identifying the breach and the 
breaching party shall have thirty (30) days from the date of notice to cure such breach. If the 
breaching party fails to cure the breach within the thirty (30) day period to the satisfaction of the 
non-breaching party, the non-breaching party may, in its sole discretion, extend the time period to 
cure the breach or terminate this Agreement immediately. 

 
Regards,  
Janine 
 
Janine F. Katanic, PhD, CHP 
Senior Health Physicist 
Division of Nuclear Materials Safety 
Materials Inspection Branch 
US Nuclear Regulatory Commission 
Region IV 
office: 817-200-1151 
email:  Janine.Katanic@nrc.gov 
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Y90 SIRTEX MICROSPHERES LIVER THERAPY

Indications:  
Brachytherapy of secondary liver tumors.  
There are two components to this therapy: embolization and brachytherapy.  
Angio embolization and stasis of the Hepatic artery for the delivery of brachytherapy under 
fluoroscopy is defined as the embolization.  
The administration and delivery of radiation for liver therapy to determine hepatopulmonary 
shunting and reflux into the arteries that supply the gastroduodenal region is defined as the 
brachytherapy.

Scheduling:  
Pacific Endovascular (  will schedule with PSC ( )
Consultation and consent will be done by Pacific Endovascular and IR team.
There will be two scheduled visits: 

o 1st 640473 Y90 Liver Mapping
o 2nd 640474 Y90 Microsphere Therapy

Radioisotope:  
Y90 Sirtex microspheres brachytherapy (amount determined by radiologist)
Details of the dose must be recorded on the Written Directive (Appendix A).
Dose will be ordered 1 week prior online and delivered 1 day before 2nd visit of liver 
brachytherapy.  
Make sure dose is drawn up properly in the hot lab and ready to go.  Notify (RSO assistant)
about the dose and therapy for the delivery date ahead of time.

Supplies:   
Sir-Spheres accessories pack (delivery set, V-vial, acrylic V-vial Holder). 
Nalgene canister for the disposal of the hot catheters and wastes and to measure the radiation 
left over.
Acrylic container for the Nalgene canister.

Dose preparation:
The Authorized User must sign the written directive and be immediately available during the 
procedure.
The Technologist verifies that the specific details of administration (radiopharmaceutical, 
dosage, and route of administration) are in accordance with the Written Directive.  If any 
portion of Written Directive is unclear to technologist, the authorized user will be consulted for 
clarification.
RSO assistant to assist and help to verify dose preparation.
Unpack Sir-Spheres microspheres, leaving the glass shipping vial in its lead pot and place it on 
the bench top.
Remove the v-vial from its packaging, then remove the center of the aluminum seal with 
forceps and wipe the rubber septum with an alcohol swab.
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Place the v-vial in the acrylic v-vial holder and screw on the v-vial holder lid for stability and 
shielding.
Insert a short 25 gauge needle through the rubber septum of the v-vial until it just pierces the 
septum to create a vent.  
Invert the lead pot and shake vigorously before opening to re-suspend the SIR-Spheres 
microspheres, which will have settled during shipping.
Quickly open the lead pot and remove the shipping vial using forceps.
Determine the total activity of SIR-Spheres microspheres in the shipping vial with dose 
calibrator and then return the shipping vial to the lead pot.
Determine the volume of SIR-Spheres microspheres that needs to be withdrawn from the 
shipping vial to provide the intended patient-specific activity of SIR-Spheres microspheres.
Partially remove the aluminum seal of the SIR-Spheres microspheres shipping vial and wipe 
with an alcohol swab.
Insert a 25 gauge needle through the septum of the shipping vial to create a vent, ensuring that 
the tip of the needle is well clear of the content is well clear of the contents in the shipping vial.
Attach 21 gauge spinal needle to a 5ml luer lock syringe and place it in the acrylic syringe 
shield.
Using shielded syringe and 21 gauge spinal needle, puncture the septum of the SIR-Spheres 
microspheres shipping vial and quickly draw back and forth at least 6 times in order to re-
suspend the SIR-Spheres microspheres thoroughly.
Quickly withdraw the volume of SIR-Sphere microspheres that will provide the intended 
patient-specific activity, re-cap the needle using forceps and set aside on the bench top.
Shake the shipping vial to re-dispense the microspheres and measure the activity remaining in 
the shipping vial from the starting total activity in the shipping vial to determine the amount of 
activity that has been drawn up into the 5ml syringe.
If the amount of activity that has been drawn up into the 5ml syringe is not correct, then 
transfer the SIR-Spheres microspheres back into the shipping vial and redraw the necessary 
volume of SIR-Spheres microspheres (either less or more).
Once the correct activity has been drawn up, transfer the SIR-Spheres microspheres from the 
5ml syringe into the vented v-vial in the acrylic v-vial holder.
If the total volume in the 5ml syringe is less than 3ml, draw up enough sterile water for total 
volume of 3-4ml before transferring the SIR-Spheres microspheres into the v-vial.  Ensure that 
the distance between any puncture holes in the septum of v-vial is at least 2mm apart.
Remove the vent needle from the v-vial; ensure screw on lid of the v-vial holder is secure and 
sit (do not force) the plug into place.
Remove the vent needle from the shipping vial and replace the lid of the lead pot.
The patient-specific activity of SIR-Spheres microspheres is now ready for transport to the 
angiography suite in which the implantation will be performed.
Note: if you need a diagram of instructions please check the HOT LAB book.

Dose administration:
Angio will call NM to determine when the isotope is needed.
Make sure the NM/MD is notified and present when the dose is being administered.
IR/MD will administer the Y90 Sirtex following the Sirtex checklist (Appendix B).
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RSO assistant will dispose of the waste material into a Nalgene container.
RSO assistant will measure the Nalgene container in the plastic container and calculate the 
amount that was actually given by subtracting the leftover dose.
Follow up and check all the paper is signed by the NM/MD, RSO and technologist.
Charges for the dose and procedure are put in Carelink and dictated by the NM/MD.

Charges:
HCHG SUPERVISON, HANDLING, LOADING OF RADIATION SOURCE (77790 CPT)
HCHG RADIOPHARM THERAPY BY INRAARTERIAL PARTICULATE ADMIN  (79445 
CPT)
HCHG YTTRIUM-90 MICROSPHERES    (C2616 HCPCS)





Y-90 Treatment
Written Directive

Y-90 SIRTeX Written Directive, rev.2/18

Post-Procedure Surveys This section to be completed by Physics (hands, body and feet, prior to leaving the room).

Suvey Meter Name Exposure (mR/h)
Serial Number IR

Probe RN
RT
NM

Floor survey
Injection table
Trash

Wipe tests (only if a spill has occurred, notify the RSO  and complete a spill report)

Patient Survey This section to be completed by Physics staff.
Date and Time 1/0/1900

Suvey Meter
Serial Number

Post-treatment Cylinder Measurement Measure the dose vial @ 28 cm from outer edge of cylinder with ion chamber meter
Date and Time 1/0/1900 Distance 28 cm

Suvey Meter Background Measurement (mR/h)
Serial Number 0

90
180
270

Average of 4 Orientations  (mR/h) #DIV/0!
Post Net Exposure Rate (mR/h) #DIV/0!

Patient Name DOB Patient ID / MRN

Measured by (Initials):

Fluke 451P Ion Chamber Meter

191557
PR 197994 (44-9)

Measured by (Initials):

Patient dose rate, maximum at 1 meter (mR/hr)

6102 Container Measurement
in Beta shield (mR/hr),
4 Cylinder Orientations

on Template

Fluke 451P Ion Chamber Meter

Measured by (Initials):

6102

Ludlum Model 3

Patient dose rate, maximum on contact (mR/hr)

Appendix A; Y-90 Sirtex MicroSpheres



Y-90 Treatment
Written Directive

Y-90 SIRTeX Written Directive, rev.2/18

Y-90 SIRTeX Post-Procedure Dose Verification This section must be approved by the Authorized User and Medical Physicist.

Interventional
Radiologist

Procedure
Treatment Date and Time 1/0/1900 Lung Shunt Fraction (%LSF) 0.0%

Radionuclide Liver Volume (cc/cm3) 0
Treatment Site Tumor Volume (cc/cm3) 0

Dose Vial 

% of Prescribed Dose Delivered <90%:          *Yes [   ]             No [   ]

*Reason due to:  Stasis or

Medical Physicist / RSO Date/Time

Authorized User Date/Time

Patient Name DOB

% Dose Delivered from Vial #DIV/0!

% of Prescribed Dose Delivered #DIV/0!

#DIV/0!Prescribed Dose (mCi)

#DIV/0!Dose Delivered (mCi)

Residual in Vial (mCi) #DIV/0!

Drawn Dose (mCi) 0.0 mCi

Patient ID / MRN

0

Dose

Y-90 SIR-Spheres

Associated
Diagnoses

Label here

Appendix A; Y-90 Sirtex MicroSpheres



Checklist for SIR-Spheres Appendix B
Treatment Set Up and Delivery Y90 Sirtex microspheres

Post Procedure Dose Verification 

SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 1

Patient Name ________________________    Patient Identifier _____________________

Intended Dose (mCi) __________________  Date of Treatment _____________________

1. Required Inventory for Angiography Suite - (Supplies)

SIR- Spheres® Delivery Box (Acrylic Box) (PROVIDED BY SIRTEX)
SIR-Spheres® Delivery Sets (PROVIDED BY SIRTEX)
GM survey meter (NUCLEAR MED PROVIDES)
Wide Mouth Nalgene®* Container (NUCLEAR MED PROVIDES)
Two hemostats   
Sterile towels 
4X4’s
Large Absorbent Floor Drape 
5% Dextrose-D5W for injection (Three- 20ml syringes) – 100 mLs 
Non-ionic contrast
Alcohol swabs
(2)  2-way stopcock  
Radiation Safety Large disposal container (NUCLEAR MED PROVIDES)
Separate small rolling table for SIR-Spheres administration - draped with a water 
proof drape
Acrylic Holder/Nalgene container with SIR- Spheres

2. Angiography Suite Preparation - (Room Set-up) (by Medical Physics staff or IR Staff)

Place white absorbent drapes on the floor under the area between the Delivery Box 
and the patient and tape it down on all 4 sides. 
Place waterproof drape on table (trolley) that the Delivery Box will be placed.  Drape 
towel under the delivery box.  

NOTE: Towel will absorb any spilled liquid so it doesn’t roll off the table.
Delivery box stand should be on top of drape.
Delivery box should be on table/trolley on top of sterile towel on the box stand.
Ensure that all personnel in the room are wearing radiation dosimeters, lead aprons 
and shoe covers.
Time-out: Confirm patient using two identifiers, lobe being treated and dose.

3. SIR-Spheres Delivery Set Up Preparation (by Interventional Radiologist)

Unpack a SIR-Spheres Delivery Set ensuring that the needle caps remain intact to 
ensure sterility.
Check that all luer lock connections are tight.
Insert the tubing marked “D” through the hole marked “D” on the Delivery Box (drape 
needle outside box).



Checklist for SIR-Spheres Appendix B
Treatment Set Up and Delivery Y90 Sirtex microspheres

Post Procedure Dose Verification 

SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 2

Insert the tubing marked “A” through the hole/slot marked “A” on the Delivery Box.
Press the 3 way valve into the holder in the Delivery Box just below label “A” (black 
mark on valve faces doctor, knob at 3 o’clock position).
Drape the “C” line needle over the outside of the Delivery Box.
Insert the tubing marked “B” through the slot marked “B” on the Delivery Box.

4. Syringe Connection, Priming and Needle Placement (by Interventional Radiologist)
           

Prime tubing with 5% Dextrose
Connect  20ml syringe containing 5% Dextrose to tubing marked “D”
Prime “D” line and leave 20ml syringe connected.
Connect 3 way stopcock to tubing marked “B” and then connect a 20ml syringe  
containing the 5% Dextrose 
Prime “A” line (make sure control knob in Flush/Contrast position).
Prime “C” line-pull back control knob to notch in 9 pm position.
Place control knob back in original position (engage 3 way valve) then replace 
syringe with a 20ml syringe containing 50% contrast and 5% Dextrose
Place acrylic shield containing the dose in the center of the Delivery Box. Remove 
black top on v-vial holder & dispose in Nalgene container (performed by physics or 
IR staff to maintain IR physician sterility).
Wipe top of v-vial with alcohol swab and dispose in Nalgene container
Insert “C” needle slowly through the CENTER of the septum, aiming straight in with 
the needle ½ inch below surface of the solution (take care not to scrape side of vial 
with needles).
Insert the “D” needle slowly through the septum, aiming straight in with the needle 
1/8 inch away from the “C” needle. The needle should be placed deep into the fluid 
just touching the SIR-Spheres.
Place plastic top on top of delivery box (performed by physics or IR staff).

5. Catheter Connection and Syringe Connection (by Interventional Radiologist)

Verify catheter position then connect the tubing marked “A” directly to the catheter. 
(wet hook-up)
Ensure there are sterile towels underneath the connection.
Ensure that the Delivery Box is slightly elevated above the patient’s catheter 
connection.
Dose ready for infusion.



Checklist for SIR-Spheres Appendix B
Treatment Set Up and Delivery Y90 Sirtex microspheres

Post Procedure Dose Verification 

SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 3

6. SIR-Spheres Infusion (by Interventional Radiologist)

Time of infusion ___________
Flush catheter with dextrose/contrast to ensure patency of catheter. 
Turn Black Knob to right position, (“SPHERES”).
Pulse gently on the syringe with dextrose connected to “D” in pulses of approx.
0.25ml to 0.5ml, separated by a pause; in this first push of the SIR-Spheres. Try not 
to fill more than 2 inches of the “A” line outside of the delivery box. It is 
important to deliver the SIR-Spheres slowly to reduce the possibility of the spheres 
refluxing past the catheter and not to infuse a bolus of spheres.  Also, the initial 
infusion first two are the most concentrated.
Turn Black Knob to left, (“FLUSH/CONTRAST”) 
Initially inject 2-3 cc’s of contrast/dextrose mixture to fill “A” line
Inject small amounts of contrast /dextrose mixture and perform fluoroscopy to 
determine adequate blood flow to tumor.
Turn Black Knob to right, (“SPHERES”) 
Check fluid level in the v-vial. If fluid level is high, wait for the level to drop before 
continuing with next run.
Repeat above steps as long as forward flow is good. The “A” line can be filled with 
more spheres as the dose becomes diluted

If flow is good, and the dose is significantly diluted, (you see through bottom 
of v-vial), then conduct AIR PHASE:
Slightly raise the “D” needle about ¾ inch
Push “C” needle straight down to the bottom of the v in the vial, but do not scrape 
the sides.  
Connect syringe with air to “D” line, turn black knob to spheres and push air through 
the syringe. Turn Black Knob to left (“FLUSH/CONTRAST”) immediately before air 
reaches 3-way valve
Flush with contrast/dextrose, do contrast run
Final flush with dextrose only - 5 to 10cc’s
# of flushes_____



Checklist for SIR-Spheres Appendix B
Treatment Set Up and Delivery Y90 Sirtex microspheres

Post Procedure Dose Verification 

SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 4

7. Post Procedure Disassembly (by Interventional Radiologist)

Disconnect syringes from D and B connectors and push lines into the box.
Remove 3-way valve from connector, using remote tool.
Lift v-vial with needles connected out of Delivery Box (do not take out needles) and 
place in Nalgene container
Carefully withdraw catheter (pull micro-catheter into main), still connected to the 
delivery set, cover catheter tip with 4X4s and then wrap in towel and carefully place 
into Nalgene container.
IR place outside gloves in Nalgene container and cover top

8. Post Procedure clean up and waste disposal (by Medical Physics staff)
Check personnel for contamination before leaving suite.
Check suite for contamination after patient leaves.
Have physicist measure post dose for any residual and record on the dose 

preparation form.

Patient Measurements:

Liver surface: _______ mrem/hr uSv/hr

Patient @ 1m: _______ mrem/hr uSv/hr



Checklist for SIR-Spheres Appendix B
Treatment Set Up and Delivery Y90 Sirtex microspheres

Post Procedure Dose Verification 

SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 5

Troubleshooting Guidance

1. Difficulty priming the Administration Set.
Verify that the tubing in the Administration Set is not pinched or kinked.
The first priming flush should be performed very slowly to prevent small bubbles 
from forming in tubing and fittings. Subsequent priming flushes should be vigorous 
with full pressure.
If 5% dextrose leakage is observed, ensure connections are tight.
If the issue cannot be identified and corrected, replace the Administration Set with 
a new one. Notify the manufacturer of the problem.

2. Leakage that may contain microspheres.
Attention: Any leakage from the dose vial, injector assembly or tubing is likely to 
contain microspheres.

Assess the extent of the leak. Ensure that the needle injector is properly inserted 
into the dose vial. If warranted, abort the infusion, disassemble the Administration 
Set and commence decontamination procedures. During decontamination, 
investigate the cause of the leak.

3. Excessive fluid flow resistance is experienced during infusion or
Difficulty achieving the desired dosimeter reading.

Verify that the tubing between the syringe and dose vial are not pinched or kinked. 
Verify that the tubing between the dose vial and catheter are not pinched or kinked. 
Apply and release pressure on the syringe several times rapidly. This may clear a 
collection of microspheres at the tip of the outlet needle.

Attention: There may be microspheres in the outlet line and catheter. Use standard 
radiation safety methods to assess the components before handling. Use remote 
handling tools as appropriate.
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SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 6

9. Post –Procedure Surveys
Staff Surveys (hands, body & feet, prior to leaving the room)

Survey meter    SN: __191557 / PR 197994 (44-9)

Dosimeter Used

Name: ____________________    Exposure: _________ mR/hr

Name: ____________________    Exposure: _________ mR/hr

Name: ____________________    Exposure: _________ mR/hr

Name: ____________________    Exposure: _________ mR/hr

Name: ____________________    Exposure: _________ mR/hr

Floor survey _________ mR/hr

Injection table _________ mR/hr

Trash _________ mR/hr

Wipe Tests (only if a spill has occurred, notify the RSO & complete a spill report)

10. Pre-Procedure Dose Vial Measurements

Survey meter _ SN: __________ Distance ________________

Ensure that the distance the readings are taken is noted so the distance will be the same for pre and post

90° 180° 270° 360°

mR/hr mR/hr mR/hr mR/hr

Bkg ____________ - Average______________ = Net Exposure Rate ______________

4.   Post-Procedure Dose Vial Measurements

90° 180° 270° 360°

mR/hr mR/hr mR/hr mR/hr

Bkg ____________ - Average______________ = Net Exposure Rate ______________

28 cmVictoreen 450P 6102

Ludlum Model 3



Checklist for SIR-Spheres Appendix B
Treatment Set Up and Delivery Y90 Sirtex microspheres

Post Procedure Dose Verification 

SIRTEX Administration and Post procedure checklist - Revised 8-13-2020 Page 7

      
Patient____________________              Hospital Identifier_____________

IR/MD______________________

5. Drawn Dose   _____________mCi

6. % Dose Delivered from Vial: 1 - (Net Exp. Post/Net Exp. Pre) X 100 _____________%

7.  Dose Delivered: (Drawn Dose X % Dose Delivered from Vial)    ____________  mCi*

Prescribed Dose = _________ mCi
                            
Delivered Dose =    _________ mCi

% of Prescribed Dose Delivered =_________%

% of Prescribed Dose Delivered <90%: ____ ____
*Yes No

*Reason due to: Stasis or ___________________

Licensed Authorized User: ____________________________ Date___________ Time___________

Medical Physicist: ___________________________________ Date___________ Time___________



From SIR‐Spheres Treatment Set‐Up Delivery Checklist



From SIR‐Sphere Post procedure 
survey sheet




