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Presenter Notes
Presentation Notes
Good morning, today I will present an intravascular brachytherapy 101 on commissioning and QA. 
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Outline

» Discuss key steps to initiate an IVBT program
— Licensing
— Commissioning

» Discuss quality assurance checks
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Presenter Notes
Presentation Notes
To provide an overview of this presentation, I will discuss…


Licensing requirements

» License application/amendment for medical use of byproduct
material under 10 CFR 35.1000 (“Other medical uses”) should be
submitted

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html
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Presenter Notes
Presentation Notes
The first step to starting an IVBT program, is to initiate the licensing paperwork.  This would entail either preparing a new by product material application or amending an existing license to include the use of IVBT under 10 CFR 35.1000, “Other medical uses.”


Licensing requirements

» License application/amendment for medical use of byproduct
material under 10 CFR 35.1000 (“Other medical uses”) should be

submitted

» Authorized User (AU) physician should meet training and
experience under 10 CFR 35.690 (remote afterloaders,
teletherapy units, and gamma stereotactic radiosurgery units)

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html
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Presenter Notes
Presentation Notes
Per the NRC licensing guidelines, to initiate a program, an Authorize User physician who meets the T&E under 35.690 (….) should be identified.   


Licensing requirements

« AU, interventional cardiologist, and Authorized Medical Physicist
(AMP) should complete vendor training

— Device operation

— Safety procedures
— Clinical use

— Treatment planning

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html
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Presenter Notes
Presentation Notes
Key team members, the AU physician, the interventional cardiologist, and the Authorized Medical Physicist should complete vendor training, which includes training in …. 


Licensing requirements

« AU, interventional cardiologist, and Authorized Medical Physicist
(AMP) should complete vendor training

— Device operation
— Safety procedures
— Clinical use
— Treatment planning
» Develop written procedures, should include:
— Emergency procedures for stuck and detached sources
— Procedures for “source stepping,” if used

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html
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Presentation Notes
Written procedures should be developed, including emergency procedures for stuck and detached sources, as well as procedures for “source stepping”, that is, positioning the source in multiple positions during treatment, if used.  


Licensing requirements

» Secure, locked storage location should be identified and used for
the transfer devices when not in use

« AMP should assay source and verify its output before first patient
treatment

» Surveys should be conducted of patient and delivery catheter

» Note: Shielding calculation not necessary since Sr-90 is a pure
beta emitter

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html
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Presentation Notes
The NRC guidelines also indicate that a secure, locked storage location should be identified, and the source transfer device should be maintained in this location when not in use.  …..


Commissioning

Dose calculations

Source assay

Source uniformity
Documentation

— Policies and procedures
— Written directive

— Survey form

— Checklists

Nath et al., Med Phys, 26(2); 1999: 119 — 152
Chakri & Thomadsen, Med Phys, 29(12); 2002: 2850 — 2860
Chiu-Tsao et al., Med Phys, 34(11); 2007: 4126 - 4157

RADIATION ONCOLOGY M \ M!&'QL!QAO'F\'MMHEIBLC'NE



Presenter Notes
Presentation Notes
Once the new or amended license is approved, and the transfer device(s) is/are in-house, commissioning can begin.  This should include evaluating dose calculation methods and determining which will be adopted into your clinic, performing a source assay, evaluating the source uniformity, and the development of documentation, such as….


Dose Calculation - Simple

« Based on absorbed dose rate in water per unit activity at a depth
of 2mm

— 30 mm: 0.154 Gy min"' mCi"
— 40 mm: 0.113 Gy min-' mCi-!
— 60 mm: 0.0746 Gy min"' mCi

Chiu-Tsao et al., Med Phys, 34(11); 2007: 4126 - 4157
RADIATION ONCOLOGY M ‘ MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN


Presenter Notes
Presentation Notes
Dose calculations can be performed in one of several ways.  One simple technique would be to utilized the absorbed dose in water at 2 mm per unit activity, where 2 mm is the distance at which dose is specified.  These values have been published in TG 149 for each of the 3 available source trains.  


& Novoste™ Active Transfer Device within White Lead-Lined Storage Container

ORDER # (REF): TDA-2040

Jacketed Radiation Source Train (JRST) Active Length: 40mm
Description: SICW.2.H 40 : series of 16 Model SICW.2 : Tlainless steel coil (0.47 mm OD) with non-radioactive

radiopague marker welded to each end.

Radionuclide: Sr-90 I Total Activity: 2.11 GBqg Assay Dates 20May02 I
Transfer Device Serial #: 91456 Radiation Source Train Serial #: ZAGT3
Effective Date  From: 31Aug2l To: 03Marll
Maximum Reference
| Balloon Diameter Vessel Diameter Dose i@ 2mm Dwell Time
__(mm} {mm}) (Grav) (Secs) or (Mins, Secs)
With =25w0<35 =27t0 <335 18.4
Existing
Stent z35w=40 >335t =4.0 23.0

I'j: the following treatment chart ONLY after the required six month Leak Test is completed.

Effective Date  From: (4Mar22 To: 31Aug22
Maximum Reference
Balloon Diameter Vessel Diameter Dose @ Zmm Dwell Time
| (mm) (mm) (Gray) _ [(Secs)or (Mins, Secg) |
™ |

With 22510<3.5 227t0<335 184 286 |-'-'.4ﬁ |
Existing
Stent 23.5t10<4.0 >33510<4.0 23.0 358 5,58 I

NOTE; If the ratio of the maximum balloen diameter to reference vessel diameter is between 1] and 1/1.2, doss can be presenibed according 1o balloon dinmeter. Dose can also be
administered by visual assessment of reference vessel diameter.

Radiation Output; 0.1041 Gy-5-'2 20% in Hy0 at 2 mm from the center line of the Radiation Source Train. Date: 20May02 IGAN MED | CINE
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Presenter Notes
Presentation Notes
By reviewing the vendor supplied calibration certificate for the source, the appropriate absorbed dose rate in water per unit activity would be selected, and the activity decay corrected.  


. Example

Calculate the time to deliver 18.4 Gy at depth of 2 mm (40 mm
source train):

Ao =2.11 GBq =57 mCi (May 20, 2002)
« A=35.6 mCi (Sept 9, 2021, date of assay)

* 0.113 Gy min"' mCi-! = 1.88e-3 Gy s™' mCi"

smCi

t = X
(9) = T88x 102 Gy 356 mCi

X 18.4 Gy =275 s
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Presentation Notes
dose rate in water per unit activity


Dose Calculation - Complex

To calculate dose around the source, utilize
the TG-60 formalism:

P(r, 6)

G(r,0)

D(r,0) = D(1,6,) Xm

X g(r) X F(r,0) Polfo 8o) -

* r,=2mmand 6, = 1/2
* g(r)— TG 149 (Table Il or IIl)
* F(r, 8) — TG 149 (Table V)

Nath et al., Med Phys, 26(2); 1999: 119 — 152
Chiu-Tsao et al., Med Phys, 34(11); 2007: 4126 — 4157

Thomadsen, “Quality Management for Intravascular Brachytherapy,” 2001 Annual AAPM Meeting
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Presenter Notes
Presentation Notes
If you were interested in calculating the dose distribution around the source, you can utilize the TG 60 formalism, where the reference distance and angle is 2 mm and Pi/2.  The remaining parameters, the radial dose and anisotropy functions, can be looked up from tables published in TG 149. 


C-i- Novoste” Active Transfer Device wiinin White Lead-Lined Storage Container @

ORDER # (REF): TDA-2040

Jacketed Radiation Source Train (JRST) Active Length: 40mm

Deseription: SICW.2.H 40 : series of 16 Model SICW.2 sealed sources jacketed in a stainless steel coil (0.47 mm OD) with non-radioactive
radiepague marker welded to each end.

Radionuclide: Sr-90 Total Activity: 2.11 (GiBq Assay Date: 200ay02

Recommended Radiation Treatment
Transfer Device Serial #: 91456 Radiation Source Train Serial #: ZAGT3
Effective Date  From: 31Aug2l To: 03Mar22
Maximum ( Reference \
i Balloon Diameter Vessel Dinmeter Dose i@ 2mm Dwell Time
__{mm} (mm} (Gray) (Secs) or (Mins, Secs)
With =z2510<3.5 227t0=335 18.4 283 4,43
Existing
Stent z35ws4.0 \ >335 <4.0 23.0 353 5,53 y



Presenter Notes
Presentation Notes
However, most users will use the times specified on the vendor supplied calibration certificates.  


Source Assay

« Assay should be performed with a well chamber and electrometer
that is calibrated for a Beta-Cath source train

IVBT Source Holder
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Presenter Notes
Presentation Notes
Another key part of commissioning is performing an assay of the source.  There are well chambers specifically designed for IVBT sources, that allow you to adjust the position of the source holder for the specific source train being assays.  Both the well chamber and electrometer should be calibrated before use.


Well Chamber Calibration Coefficient (ADCL)

Standard Imaging Standard Imaging, Inc.
Model: IVB1000 Model: SUPERMAX
S/N: H171531 S/N: P111024

Type o Well-type

Atmospheric Communication : _Open

Calibration Source I Beta-Cath 3.5 French 30mm Source Train

Source Dose Rate © 0 69.0 mGy/s

Source Halder Used : Novoste holder, 042727

Source Reference Point : Position 30

Collecting Electrode Bias CH300V

Charge Collected © Negative

Pre-lrradiation Leakage ©o-ox10™P A

Calibration Uncertainty D153 %

Calibration Coefficient (at 22 °C and 101.325 kPa)

10

Absorbed Dose to Water @ 2 mm Calibration Coeff.: 3.195x 10~ mGy/s/A

40mm Absorbed Dose to Water Calibration Coefficient = 0.75 x 30mm Calibration Coefficient
60mm Absorbed Dose to Water Calibration Coefficient = 0.50 x 30mm Calibration Coefficient
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Presentation Notes
Since the absorbed dose rate is independent of the source train length, (RETURN) a geometry factor is used to calculate the absorbed dose to water cal coefs for the 40 and 60 mm source train lengths.  



® Source Assay

1. Acquire rate measurements of extended source
2. Calculate dose rate
Dose Rate

maG A
= Rdg X Npyw 2mm <S—Ay> X ECF <@> X Crp X Geom Factor X Decay Factor

3. Calculate dwell times and compare dwell times with values specified on
calibration certificate
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Presenter Notes
Presentation Notes
To perform the source assay, you should …absorbed dose to water calibration coefficient


Source Assay

Device within Wi

ORDER # (REF): TDA-2040

Jacketed Radiation Source Train (JRST) Active Length: 40mm

Deseription: SICW.2.H 40 : series of 16 Model SICW.2 sealed sources jacketed in a stainless steel coil (0.47 mm OD) with non-radioactive
radiopague marker welded to cach end.

Radionuclide: Sr-90 Total Activity: 2.11 GBg Assay Dates 20May02

Recommended Radiation Treatment

Transfer Device Serial #: 91456 Radiation Source Train Scrial #: ZAGT3 Calc’ed % Diff
[ Effective Date  From: 31Aug2l To: 03Mar22

Dwell Times

Maximum Reference
Balloon Diameter Vessel Diasmeter Dose @ 2Zmm Dwell Time (S)

__{mm) (mm) (Gray) (Secs) or (Mins, S

' 285.3 -0.8
With =2510<35 =27t0<335 184 - -
Existing
Stent z3.510<4.0 *3.3510 4.0 23.0 356.7 -1.0

Use the fal]()\_n-.'iilg treatment chart ONLY after the required six month Leak Test is completed.

Effective Date  From: 04Mar22 To: 31 Aug22
Maximum Reference
Balloon Diameter Vessel Diameter Dase @ Zmm Dwell Time
| (mm} {mmj} Gray) {Secs) or (Mins, Secs) |
With z25W<35 22710<335 184 286 4,46
Existing
Stent 23510540 >3351054.0 23.0 358 | | 558 |

NOTE: If the ratio of the maximum balloon diameter 1o reference vessel diameter is berween L] and 171 2, dose can be prescribed according to balloon diameter. Dose can also be

administered by visual assessment of reference vessel diameter.

Radiation Output; 0.1041 Gy-s5-'+ 20% in H,0 a1 2 mm from the center
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Presentation Notes
In my example of the 40 mm source train, the calculated dwell times were within 1% of the values specified on the source calibration certificate.


Source Uniformity Setup

Delivery Catheter

o “— Bolus (1cm)

Gafchromic EBT3 film

Solid Water (5cm)

Courtesy of Dae Han, Ph.D.
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Presenter Notes
Presentation Notes
Another component of commissioning to consider is evaluating the source uniformity.  Here is an example setup courtesy of Dae (Day) Han, where the delivery catheter is placed directly on EBT3 film is sandwiched between 5 cm of backscatter and 1 cm of bolus.  


40 mm source train (16 sources)

Courtesy of Dae Han, Ph.D.
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Presentation Notes
Visually inspecting this autoradiograph, the exposure looks fairly uniform, while the gaps between the individual sources are visibly.


210]
200 +

190 -
180 -
170 i
160
150 -
140 -
130 -

_ , 215
Uniformity = 508 = 1.03

Arbitrary Value

40 mm: 16 sources

Courtesy of Dae Han, Ph.D.
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Presentation Notes
To quantitatively evaluate the source uniformity, a ratio of the maximum and minimum film reading was calculated and was within the +/-10% uniformity recommended in TG 60.


Selection of Source Train Length

Radiation Source Train

Proximal e QA AT AL RS /A ~6—  Distal

radiopaque marker I " radiopaque marker
PCI W > Coronary
Balloon Artery
Margin _ "Morgin
Injury Length
A\ J

Recommended Radiation Coverage

Best Vascular, Inc.
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Presenter Notes
Presentation Notes
The next step in the commissioning process is to determine how to select the appropriate source.  The selection of the source train length is dependent on the available transfer devices. The Beta Cath is available in 30, 40, and 60 mm train lengths. To appropriately treat the site of injury, the source train should span the injured length with an adequate proximal and distal margin, ranging from 5 – 10 mm.  


Selection of Source Train Length

a) S5 mm margin: b) 10 mm margin:
Source Train Injured Source Train Injured
Length Length
30 mm 0 to 20 mm 30 mm 0 to 10 mm
40 mm 0 to 30 mm 40 mm 0 to 20 mm
60 mm 0 to 50 mm 60 mm 0 to 40 mm

Best Vascular, Inc.
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Presenter Notes
Presentation Notes
For instance, using a 5 mm proximal and distal margin a 40 mm source train main treat injury lengths ranging from 0 – 30 mm, or if a 10 mm margin is used, (RETURN) this same source can be used to treat an injury length up to 20 mm.


Selection of Source Train Length

a) S5 mm margin: b) 10 mm margin:
Source Train Injured Source Train Injured
Length Length
30 mm 0 to 20 mm 30 mm 0 to 10 mm
40 mm 0 to 30 mm 40 mm 0 to 20 mm
60 mm 0 to 50 mm 60 mm 0 to 40 mm

Best Vascular, Inc.
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Presenter Notes
Presentation Notes
If the injury length plus margins exceed the length of the available source train(s), the vessel will need to be treated in segments using multiple dwell positions. However, before a site may use a stepping source, the licensee must document the procedures for it use. 


Dose Profile — 40 mm Source Train

Relative Dose Rate - Normalized to 1.0 @ 2 mm

0.0
-30 -20 -10 0 10 20 30 40

Distance Along a 40 mm Source Train (mm) Centered at Zero

A
o
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Presentation Notes
To determine the necessary distance between dwell positions, if a stepping source is used, the dose profiles along the axis of overlapping source trains at a distance of 2 mm should be reviewed with varying distances between the dwell positions.  For instance, the dose profile along the axis of a single 40 mm source train at a radial distance of 2mm in water looks as follows, with the dose rate normalized to 1 at 2mm.


Dose Profile — 2 Dwell Positions of a 40 mm Source Train

S
= 2.0
(QV
g) —e—(0 mm overlap
‘; —e—2 mm overlap
= 1.5
b | 4 mm overlap
N ‘
= —e—6 mm overlap
£
§ \ 8 mm overlap
: 40 -5 5-0-0-0-0-0-0-0-0-0-0 0% 10 mm overlap
2
©
o
()
(72}
a
o 0.5
=
©
[0
o
0.0
-40 -20 0 20 40 60 80 100

Distance Along a 40-mm Source Train with Two Steps Centered at Zero on the First Dwell Position

M | MICHIGAN MEDICINE
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Presentation Notes
Based on this data, (Carriage Return) an overlap of 2 mm results in a near uniform dose at a distance of 2 mm from the axis of the two dwell positions. The vendor recommends a minimum overlap of 2.5 mm, although a 5 mm overlap is recommended to ensure appropriate dose coverage in the region between the dwell positions.


Selection of Source Train Length and # of Dwell Positions

Maximum Injury Length that can be treated with a given source train:

n X TL(mm) — DM(mm) — PM(mm) — (n — 1) X OL(mm)

n = # of dwell positions

TL = source train length

DM = distal margin

PM = proximal margin

OL = length of overlap between dwell positions
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Presenter Notes
Presentation Notes
The maximum injury length that can be treated with a given source train can be calculated based on the number of dwell positions, the length of the source train, the distal and proximal margins, and the length of overlap between the dwell positions. Utilizing this equation, you can construct a table that can be referenced prior to treatment to determine source train, number of dwell positions, and length that the delivery catheter should be pulled back.  


b) 10 mm margin® and 5 mm overlap (default):

Selection of Source Train Length and # of Dwell Positions

a) 5 mm margin® and 5 mm overlap:

. Source Train Injured Length Pull Back
40 mm 0 to 20 mm N/A
60 mm 20.1 to 40 mm N/A
2 x 40 mm 40.1 to 353 mm 35 mm
3 x 40 mm 55.1 to 90 mm 35 mm each
2 x 60 mm 55.1 to 95 mm 55 mm
3 x 60 mm 95.1 to 150 mm 55 mm each

Source Train Injured Length Pull Back

40 mm 0 to 30 mm N/A
60 mm 30.1 to 50 mm N/A

2 x 40 mm 50.1 to 65 mm 35 mm

3 x 40 mm 65.1 to 100 mm 35 mm each

2 x 60 mm 65.1 to 105 mm 3535 mm

3 x 60 mm 105.1 to 160 55 mm each

mm

MICHIGAN MEDICINE
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Presenter Notes
Presentation Notes
For instance, at the University of Michigan, we have two transfer devices with a 40 and 60 mm train length.  We strive to achieve a 10 mm distal and proximal margin around the injured vessel, with a dwell position overlap of 5 mm.  (Carriage Return) A smaller margin of 5mm is considered in the event that it would reduce the number of dwell positions.  For instance, if the injury length is 50 mm.   (Carriage Return) Using a 10 mm distal and proximal margin would require two dwell positions of the 40 mm source train, (Carriage Return) whereas if 5 mm margins were used, this could be treated w a single 60 mm dwell position. 


2 Documentation

» Prior to clinical use, policies and procedures should be developed
— Policy
 Patient population and eligibility criteria
 Training requirements — device and radiation safety
« Source assay requirements — frequency, and by whom
* Treatment supervision
» Survey requirements
* Role of each team member
— Procedures
» General workflow
* Emergency procedures

RADIATION ONCOLOGY M ‘ MICHIGAN MEDICINE
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Presenter Notes
Presentation Notes
The final steps to commissioning is documentation.  Prior to clinical use P&Ps should be developed.  The policies should detail…. And the procedures should document the…


Documentation

* Written directive
— Patient name
— Treatment site
— Radionuclide
— Dose, or source strength and exposure time
— Date
— Specifics for IVBT
» Reference vessel diameter
* Injury length
* Number of dwell positions

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html

https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0040.html
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Presenter Notes
Presentation Notes
Additionally, a written directive should be developed.  Per 10CFR35.40, the directive should include…. Additional details that should be added for IVBT include the….

https://www.nrc.gov/materials/miau/med-use-toolkit/intravascular.html
https://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0040.html

UM RADIATION ONCOLOGY INTERSTITIAL BRACHYTHERAPY TREATMENT
5r-20 NOVOSTE BETA-CATH WRITTEN DIRECTIVE

UM EADIATION ONCOLOGY INTERSTITIAL BRACHYTHERAPY TREATMENT
Sr-90 NOVOSTE BETA-CATH WRITTEN DIRECTIVE

Source Train Len=thz and # of Dwells for Specific Injury Leneths

a) Smm mal‘gini and § mm overlap: b) 10 mm nul\g'i.lli and § mm overlap (defaunlt):

Source Train Injured Pull Back Source Train Injured Pull Back
Length Length
40 mm 0 to 30 mm N/A 40 mm 0to 20 mm N/A
60 mm 30.1 to #0 mm NiA 60 mm 20.1 to 40 mm NiA
2 x40 mm £0.1 to 65 mm 35 mm Ix40mm 40.1 to 55 mm 35 mm
3x 40 mm 63110 100 mm | 35 mm each Ix40 mm 35.1te 90 mm | 35 mmeach
2 x 60 mm 65.1 to 105 i 2 x 60 mm £5.1 to 95 mm 55 mm
mm = - - —
3x 60 mm 10510 160 | 35 mm each Ix60mm | 55180150 mm | 33 mm each
mm

PATIENT INFORMATION:

Patient Marme: Reg =

Datient’s DOB: Dhyzicians’ Mame(s):

SOURCE INFOEMATION:

Source: Sr-90/Y-90 (AEAT Medal SICW.2) Hzlf-life: 288w

TREATMENT INFORMATION:

Patient Idantity Confirmation (at 1east two requirad)

[1%ame [ ] Birth date [ 1|Wrist Band Initials:

Trestment Site: {ze2 NDCE. Segment Dizgram)

Feference Vessel Dizmeter {mmm): Injury Length {mm):

SINGLE DWELL POSITION (chooze one) *
Select Vesza] Diameter Dose () ta Source Train Source SN 'RT # Treatment Times
{mm) 2mm radial Lanzth {mmm) (Effective dates:
distance (04hdar22 to 31 AugT)

m] 17t0 333 124 40 ZAGT2 1 1021-106 4 min 4§  sec
m] 1.7t03.33 134 50 ZB301 / 2021-107 4 min 43  sec
m] 335w40 13 40 ZAGT2 [ 1021-106 5 min_3& sec
m] 33540 b 40 ZB301 /2021-107 3 in_53 =ec
m] 4010 5.0 3412 40 ZAGT3 [ 2021-106 min 51 szec
[m] 401w 30 341 a0 ZE301 /2021-107 3 min 46 sac

" A minimom 3 mm distal and proximal margin is recommended.

IF MULTIFLE STEPS (IF TREATMENT LENGTH = SOURCE TRAIN) **

-

MNumber of Steps: _ 2 3 (Please check appropriste option, if neceszary)
** In the overlap region, the dose may be as high as 200% of the prescription dosa.
Step 10 Actual Tx time (stopwatch)

Step 20 Actual Tx time (stopwatch)

Step 3:  Actual Tx time (stopwatch)

Date/Time of Administration:
Authorized User Physician (SiznData):

CHANGE IN FRESCRIPTION DOSE
O Diasze differs by more than 20% from written directive, state regson:

Awthorized User Physician (SiznDate):

%4 5 or 10 mm distal and proximal margin is recommended, however, due to patient anatomy, the distal margin may not
be achievable.

The maximum injury length that can be treatad with 2 given source train can be calenlated a=:

n x Source Train Length {mm) — Distal Margin (mm) — Proximal Margin (mm) — (n -1) x Owerlap (mm)
whare n iz tha number of dwell positions, and overlap iz the length of overlap between the dwell pesitions (2.5 mm
minimum and 3 mm recommended).

Smmilarly, to verify remaming proximal margin with anticipated overlap within the range of 2.5 — 5 mm:
n x Source Tram Length (mm) — Injury Length {mm) - Distal Margin {mm)- (o -1) = Anticipated Overlap (mm)

NCDR® CathPCI Registry® v5.0 Coronary Artery Segment Diagram
Seeme: Mgy

-
e o - g
e et Sageras e gt s I L

Fulusunn



Presenter Notes
Presentation Notes
Just to provide some examples, here is a sample written directive used at the UofM.  (Return) It includes the patient’s information, name, DOB, MRN; (Return) the source information, namely the isotope; (Return) the txmt site, ref vessel diameter, and injury length; (Return) The source train length, dose, and txmt times; and (Return) the date, time and AU signature.  


Survey Form

RADIATION ONCOLOGY

UM RADIATION ONCOLOGY INTRAVASCULAR BRACHYTHERAPY TREATMENT
%8r NOVOSTE BETA-CATH SURVEY

tRadiatiou Survey Form

Patient's Name: Reg #:
Area of Treatment: Isotope: 8081
Date and Time of Treatment: _at am/pm

Pre Delivery Survey

Survey meter used: Model & Serial Number: O Fluke V451B, SN 35688

O Other:
Survey meter battery operational and check source reading verified? Yes No
Exposure Rate: mE/br (Contact with Transfer Device)
Exposure Rate: mE/hr (Room)
Exposure Rate: mR/hr (1 foot from Patient)
Signature: Date: Time:

Post Delivery Survey

Exposure Rate: mR/hr (Contact with Transfer Device)

Exposure Rate*: mR/'br

* Reading includes survey of delivery catheter, fluid collection bag, and the procedure room.

Exposure Rate: mR/br (1 foot from Patient)

Signature: Date: Time:

MICHIGAN MEDICINE

UNIVERSITY OF MICHIG.


Presenter Notes
Presentation Notes
We use a separate form to document per and post procedure surveys of the patient, equipment, and room.


IVBT Checklist

Patient Name: MRN:
Date of Treatment: Source Delivery Device: 1 40 mm
0O 60 mm

1. NOTE ABOUT GUIDELINERS: Flease note, if a guideliner is needed for
catheterization, a 7F guideliner must be used. The Beta-Cath delivery catheter is
6F.

2. Materials and Documentation Required for IVBT Administration:

O Lead Aprons
O Emergency equipment (temporary storage container, response kit, and medical
physicist kit)
3 Timer (minimum of 2)
O Laser marker (optional)
O Documentation, including written directive form
O Verify effective dates of the Beta-Cath source on the written directive
O Ionization Survey Meter and GM Tube
0 cartitable to prepare source transfer device
O Novoste B-Rail 3.5F delivery catheter box
O Paper tape
O sterile water (minimum 50 cc)
O sterile cup/basin
O sterile towels
O Clean gloves - 2 sets for Medical Physicist
O Transfer Devices (both 40 and 60 mm)
O Measure and record the initial radiation field for Transfer Device using an
ionization survey meter.

40 mm Train 60 mm Train

Exposure Rate
(mR/h)

3. Pre-Administration Checks
O confirm that the Cardiologist, RadOnc, and Medical Physicist have body and ring
badges, and that they are worn appropriately.
O Perform patient time out — verify patient name and date of birth
O Measure and record the initial radiation field for the patient using an ionization
survey meter.

Exposure Rate (mR/h)

4. Setup of Sterile Field

IVBT Checklist

O Place a sterile drape on the cart/table.

O Open B Rail delivery catheter box.

O Open the procedure accessory pack and delivery catheter pouch.
1 sterile RadOnc will place both items onto sterile field.

O Place sterile cup or bowl on the field.

O medical Physicist to fill sterile cup/basin with sterile water.

5. Preparation of Delivery Catheter

O RadOnc to fill two 20 mL syringes with sterile water. Tap syringes to remove any
air bubbles.

0O RadOnc attaches one of the 20 mL syringe with sterile water to the blue hub of
the Indicator of Source Train Wire which is pre-loaded in the delivery catheter.
Holding onto honey dipper, rotate the Indicator of Source Train Wire vertically,
apply pressure to the syringe flushing fluid into inner lumen until water is emitted
out between the hub and catheter (applying pressure to the syringe for
approximately 45 s).

O RadOnc to disconnect syringe from Indicator of Source Train Wire.

O NOTE: If the blue hub separates from the catheter while flushing, fully
reinsert Indicator of Source Train Wire back into catheter carefully. The
Indicator of Source Train Wire will aid tracking and proper catheter
positioning across the interventional injury site by referencing the 40mm or
60mm treatment zones.

6. Treatment Plan Preparation

O Based on the vessel diameter and injured length pius margin, the Cardiologist,
RadOnc, and Medical Physicist will determine appropriate Radiation Source
Train length/Transfer Device and number of stepping positions to use.

U RadoOnc and Medical Physicist will discuss target site, vessel diameter, and
develop a treatment plan.

O medical Physicist to capture oral directive on written directive form

O Medical Physicist enters treatment time for administration into primary and
secondary timer.

O If more than one dwell position is planned, Medical Physicist to enter
treatment time for administration on a second set of timers.
O RadOnc visually verifies treatment times entered on timers.

7. Preparation of Transfer Device

[ RadOnc at sterile field

O Medical Physicist to set appropriate transfer device on non-sterile cart and open
lid

O Medical Physicist to remove the red and white port covers from the appropriate
Transfer Device.

O Medical Physicist to hold device vertical and power on the Transfer Device.
Verify green “In” light illuminates and solenaid clicks (this should occur once).
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And to help ensure the procedures are performed in a standardized manner, a checklist is utilized.  


Quality Assurance

» First use and biannually
— Source assay
— Leak test
— Source uniformity

Nath et al., Med Phys, 26(2); 1999: 119 — 152
Chakri & Thomadsen, Med Phys, 29(12); 2002: 2850 — 2860
Chiu-Tsao et al., Med Phys, 34(11); 2007: 4126 - 4157
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In terms of quality assurance, the following checks are recommended.  Before a new source train is used clinically and biannually, a source assay and leak test should be performed, and the source uniformity should be evaluated.  


- Quality Assurance

« Day of use

— Survey meter check — battery check and functionality using a check
source

— Transfer device — battery check and functionality of device, including
indicator lights

— Verification of patient identity using at least two methods

— Transfer device selection - review injury length, reference vessel
diameter, and margins

— Verify time entry on primary and secondary stopwatches
— Verify correct transfer device selected — independent check

Nath et al., Med Phys, 26(2); 1999: 119 — 152
Chakri & Thomadsen, Med Phys, 29(12); 2002: 2850 — 2860
Chiu-Tsao et al., Med Phys, 34(11); 2007: 4126 - 4157
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On day of use the following checks should be performed…., the survey meter and transfer devices should be checked.  This should include a battery check and a check of the general functionality of the device.  Before the patient is treated, their identity should be verified by two means, additionally the transfer device selection should be discussed and verified between the AU and AMP, and the dwell time entered in the primary and secondary stopwatches should be double checked.  


Quality Assurance

« Day of use
— Delivery catheter — clearance using the indicator of source train

— Source positioning — using indicator of source train and with source
during txmt under fluoros (~ every 30 s)

— Source retraction at completion of txmt — visual and based on survey
reading

— Review of written directive

* Chart/plan audit
* Routine program reviews and quality improvement initiatives

Nath et al., Med Phys, 26(2); 1999: 119 — 152
Chakri & Thomadsen, Med Phys, 29(12); 2002: 2850 — 2860
Chiu-Tsao et al., Med Phys, 34(11); 2007: 4126 - 4157
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Once the delivery catheter is positioned over the injury length, the position of the source train and clearance of the delivery catheter should be checked using the indicator of source.  Once the source train is down, its position should be periodically check under fluoro imaging.  At the completion of treatment, source retraction should be verified visually and based on a survey survey.

The final component of QA would include a review of the written directive and an audit of the chart and plan.


» There are a subset of patients who experience in-stent restenosis
following repeat stenting with drug eluding stents.

* These failures have resulted in renewed interest and the re-
emergence of intravascular brachytherapy.

» Toinitiate a IVBT program, clinics need to submit and receive
approval for a new or amended byproduct material license, and
commission their program.

» Arobust quality assurance program and routine reviews and
program improvements will contribute to a success VBT
program.

RADIATION ONCOLOGY M ‘ MICHIGAN MEDICINE

UNIVERSITY OF MICHIGAN
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With the re-emergence of IVBT, I hope this overview was helpful those who will be involved in starting or restarting an IVBT service at their respective institution.



Thank you!
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With that, thank you for your time and attention.  
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