
In Vivo Brachytherapy (IVBT)

IntraVascular Brachytherapy
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What we will Cover Today
• Rationale for IVBT
• Contraindications
• How it works
• What is the best Isotope?
• Time Considerations
• Logistics Considerations
• Team Members
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Team Members
• Team Member Roles and Responsibilities



What we will Cover Today
• Institutional Responsibilities
• Guidant System (recalled 2004)
• Novoste System
• Cordis Systems
• Licensing
• What Do I Inspect?
• Conclusions
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Conclusions
• Questions and Answers



Why Intravascular 
Radiotherapy
for Restenosis?
Over 1.4 million percutaneous coronary 
interventions will be completed worldwide 
each year of which 80% will involve a
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each year, of which ~ 80% will involve a 
new stent.

Over 200,000 patients will develop 
recurrent symptoms due to in-stent 
restenosis worldwide this year.



Intravascular Radiotherapy 
Contraindications

•unprotected left main disease 
(>50% narrowing) 

patients in whom antiplatelet and/or
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•patients in whom antiplatelet and/or 
anticoagulant therapy is 

contraindicated 



IVB Radiation Works
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Exposure Ir-192
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Exposure P-32
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Time
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Logistics
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Radiotherapy 
Team Members
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Roles and Responsibilities
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Oncologist
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RSO
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RSO-Physicist
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Catheter Lab Staff
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Institutional Responsibilities
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Guidant System
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Automated Source Delivery Unit
• Touch-screen operation

• Software automates all 
dosimetry functions 

• Automated Source Wire
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Automated Source Wire 
delivery and retraction

• Shields and stores the 
source wire

• Multiple safety features



Guidant beta Source Delivery Unit
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Galileo Screen
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Centering Catheter and Source Wire
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Source Wire
• Solid-form, beta 

isotope (Phosphorus-
32) sealed within distal 
tip
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• .018 inch Nitinol 
hypotube

• Travels through 
dedicated, dead-end 
catheter lumen

• Re-usable



Centering Catheter  - In Use

24Unretouched image from PREVENT



Dosimetry Galileo

Dose prescription point is fixed 20 Gy @ 1mm beyond the 
average reference lumen diameter.

Reference Vessel Diameter (RVD) - Disease free reference 
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( )
segment to which the minimal lumen diameter of the diseased 
segment can be compared. 

Minimum Lumen Diameter (MLD) - Angiographic core lab 
measurement of the most narrow point within the analysis 
segment measured in mm. 



Guidant Autoradiography
in film phantom, catheter taped to film
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Guidant INHIBIT Trial

Key Results

•53% reduction of MACE with TLR versus the control 
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group. 
•70% reduction of recurrent in-stent restenosis versus 
the control group. 
•Effective in treating long lesions (<= 47mm) and 
small vessels 
(2.4 mm - 3.7 mm). 



Injured Segment
Length = 29.0 mm

Stent Segment
Length = 24.5 mm

QCA MethodsQCA Methods

INHIBIT  QCA Methods
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INHIBIT Clinical SummaryINHIBIT Clinical Summary

Analysis Segment
Length = 45.8 mm

Radiated Segment
Length = 35.6 mm



Demonstrated Efficacy

Demonstrated EfficacyDemonstrated Efficacy

40%40%

50%50%

60%60%
Follow-up Angiographic RestenosisFollow-up Angiographic Restenosis

49%
50% 50% 52%

P=0.0000P=0.0000 P=0.0000P=0.0000 P=0.00001P=0.00001 P=0.00003P=0.00003
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INHIBIT Clinical SummaryINHIBIT Clinical Summary

0%0%

10%10%

20%20%

30%30%

40%40%

Stented                Injured     Radiated      AnalysisStented                Injured     Radiated      Analysis

15%

49%
70%

19%
23%

26%

62% 54% 49%

Control GroupControl GroupRadiation GroupRadiation Group



Medical Physicist’s Emergency Duty: 
Guidant
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Medical Physicist’s Emergency Duty: 
Guidant
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Guidant Emergency Response Kit
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Novoste System
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Novoste 40 mm 5 Fr. Device
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Novoste Equipment
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Dosimetry Novoste: Rx

Recommended dose Prescribed
2 mm from center of source train
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Vessel Diameter (mm)

>= 2.70 to < 3.35
18.4 Gy

> 3.35 to <= 4.00
23.0 Gy



Novoste beta sources in stent
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Treating Longer Injured Segments

Galileo - stepping source train, 3 positions

Novoste - Sequential positioning or 
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q p g
“pullback” technique

These images are for 30  and 40 mm 
Novoste source trains,  60 mm 



> 7.5mm

Distal RST

Gold Marker

Sequential Positioning Technique:
“Pullback” of Radiation Source

Implement VBT

Pull back
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> 2.5mm

Proximal RST

Distal RST

Gold Marker



1.  Pre-intervention

Sequential Positioning Technique:
“Pullback” of Radiation Source

Implement VBT
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2.  Pre-radiation

3.  30 mm distal

4.  30 mm proximal



One source overlap

Two source overlap

Dosimetric Analysis of 
Sequential Positioning Technique

Implement VBT
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Two source overlap

One-half source gap

Two source gap



4

5

6
1 mm depth

2 mm depth

3 mm depth

Dosimetry:
One Source Overlap

Implement VBT
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Novoste Autoradiography
40 mm source train, 1 mm gap, 2 mm overlap
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Novoste Two Source Overlap
6 1 mm depth

Novoste Dosimetry:
Two Source Overlap

Implement VBT
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Implement VBT
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Other IVB Systems
•Radiance RDX system uses a low activity (25 mCi)
P-32  tri-layered sealed source to treat vessels of various          
diameters and various lengths.  
- Dwell time is pre-calculated and printed on a label.
- Manual system is a blood flow restrictor must treat cyclically

(available in Europe, Endologix, Inc.;experimental in USA)
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( p , g , ; p )

•Cordis Checkmate system uses Ir-192 with various seed 
numbers (6,10,14,18 and 22) and various treatment lengths 
(23,29,55,71 and 87 mm). 
-manual non-centering device, 3-7 French catheters IVUS 
based and fixed dosimetry
- Requires room shielding, the activity is kept less than
0.5 Ci
- Treatment time high, about 15-20 minutes.



Some RAM Licensing Comments

• Medical Physicist works with Hospital 
Radiation Safety Officer to obtain license

• Either IVBT done in an “Agreement State” 
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g
or under Nuclear Regulatory Commission

• FDA approval for source and delivery 
system mandatory - otherwise clinical trial 
and IRB approval necessary

• Most companies will work with the licensee



Sales Rep:
• Obtain Radioactive Materials License
• Fax license to Novoste Radiation Reg. Affairs  

Novoste Radiation Reg. Affairs:
• Reviews License:
• Returns “Custom Letter” to Hospital

Broadscope License:
“minor”

amendment

Brachytherapy License:
“moderate”

d

1

2

Radiation License Amendment 
Process

Implement VBT
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Returns Custom Letter  to Hospital
• Sends copy of “Custom Letter” to Sales Rep

Novoste Can Ship
Radioactive

Material to Hospital

amendment

None/Diagnostic License:
“significant” licensing

processHospital:
• Prepare & submit License request to Regulator

Hospital:
• Receive License amendment
• Faxes amended license to Novoste Cust. Svsc.

4
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What Do I Inspect?

• Licensing Records, Designated Authorized User

• Personnel Training Records

• RAM Receipt Logs, Wipe tests

• 6 month Leak Tests, Leak Test Procedure

D il QA P D il QA d
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• Daily QA Program, Daily QA records

• TX Records,Written Directive, Post TX Survey

• Return Shipping Records

• Emergency Plan: Program, Equipment



Conclusions

• IVBT is a valuable tool for treatment of in stent 
restinosis

• Authorized Medical Physicist is an important member 
of IVBT team
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of IVBT team
• AMP will aid in technical delivery of radiation
• AMP will advise for unusual presentation or technique 

of delivery (“pullbacks, etc.)
• Drug coated stents are competition, but when failure 

occurs, IVBT is still a viable treatment



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


