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HDR Technology 
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Installation Planning Guide 

Treatment 

Training 

Development of Quality Control Program 

Commissioning 

Acceptance 

Purchasing 

Radiation Safety / Shielding 

Site Planning 
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Site Planning Guide 

Video 

Video 

Design Type Advantage Disadvantage 

Dedicated vault •Higher throughput  •Cost  
•Space 

Shared vault with LINAC •Reduced cost of shielding 
•Easy adaptation of existing facility 

•Reduced use of both LINAC 
and HDR 

Shared vault with simulator •Combined imaging •Reduced use of both simulator 
and HDR 

Dedicated Vault Shared Vault 
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Site Design Example: Stanford University 

 Combined vault with Varian 
Acuity simulator 
 

 Issues: 
 Simulator imaging not 

completely used 
 Patients treated on 

gurney 
 Poor image quality 

relative to CT 
 Scheduling conflicts 

between simulations and 
HDR 
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Shielding: Strategic Space Organization 

HDR 

LINAC 

Hallway Bathroom? 

Storage? 

Exam Room? 

Control Room 

𝑃𝑃 = �
0.02

𝑚𝑚𝑚𝑚𝑚𝑚
𝑤𝑤𝑒𝑒𝑒𝑒𝑘𝑘

     𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑒𝑒𝑈𝑈 𝐴𝐴𝑈𝑈𝑒𝑒𝐴𝐴𝐴𝐴

0.10
𝑚𝑚𝑚𝑚𝑚𝑚
𝑤𝑤𝑒𝑒𝑒𝑒𝑘𝑘

         𝐶𝐶𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑒𝑒𝑈𝑈 𝐴𝐴𝑈𝑈𝑒𝑒𝐴𝐴𝐴𝐴
� 



Fahimian // Installation and Commissioning of HDR Units// Slide 7 

Shielding 

𝐵𝐵 =
𝑃𝑃𝑈𝑈2

𝑊𝑊𝑊𝑊
 

Source TVL Lead TVL Concrete 

50 kVp (Xoft) 0.02 cm 1.4 cm 

Iridium-192 1.6 cm 14.8 cm 

Cobalt-60 4.2 cm 20.1 cm 

𝑊𝑊 = Γ𝑓𝑓𝐴𝐴𝑈𝑈 𝑈𝑈 =
(𝑈𝑈𝑈𝑈𝐴𝐴𝑒𝑒 𝑝𝑝𝑒𝑒𝑈𝑈 𝑝𝑝𝐴𝐴𝑈𝑈𝑝𝑝𝑒𝑒𝑈𝑈𝑈𝑈)(𝑈𝑈𝑛𝑛𝑚𝑚𝑛𝑛𝑒𝑒𝑈𝑈 𝑈𝑈𝑓𝑓 𝑝𝑝𝐴𝐴𝑈𝑈𝑝𝑝𝑒𝑒𝑈𝑈𝑈𝑈𝐴𝐴 𝑝𝑝𝑒𝑒𝑈𝑈 𝑤𝑤𝑒𝑒𝑒𝑒𝑘𝑘)

(𝑈𝑈𝑈𝑈𝐴𝐴𝑒𝑒 𝑈𝑈𝐴𝐴𝑈𝑈𝑒𝑒 𝐴𝐴𝑈𝑈 1 𝑈𝑈𝑚𝑚)
 

 Typically need 3 to 4 TVLs of shielding ~ 45-60 cm of concrete, or  4.6-
6.4 cm of lead for a 10 Ci Iridium-192 source. In actuality, use a 
combination of materials to balance cost and space. 

 Advantage of electronic brachytherapy (50 kVp): minimal shielding 
requirements; disadvantage: large source (due to water cooling layer) not 
suitable for interstitial 
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Purchasing 

 What is the intent of the program? 
 Type of afterloader (conventional or electronic brachytherapy, 

manufacturer)? 
 Applicators? 
 Gynecological 
 Cylinders, Miami, Capri 
 Tandem and Ovoid / Tandem and Ring Applicators 
 Interstitial templates (Syed-Neblet) and needles 

 Prostate:  
 Applicators (Mick)   

 Breast 
 MamoSite, SAVI, Contura 

 Skin 
 Surface moulds, Valencia/Leipzig applicators, etc. 

 Others: intraluminal, intravascular, intraop 



Fahimian // Installation and Commissioning of HDR Units// Slide 9 

Purchasing 

 Type of image guidance? 
 2D? 
 3D? 
 CT 
 MRI 

 Real-time?  
 Ultrasound  
 Fluoroscopy 

 QA and safety equipment for selected modalities 
 ADCL calibrated well chamber 
 Electrometer 
 Survey meter, Geiger counter 
 Autoradiography tools 
 QA phantoms 
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Acceptance and Commissioning 

 Acceptance: 
 Purpose of acceptance is to test that the HDR unit  

 
1. Meets safety standards  
 Interlocks, signage, emergency functionality, radiation 

surveys of afterloader 
 

2. Meets contractual specification of the unit. 
 Positional accuracy, timing accuracy, source activity, 

TPS functionality and integration 
 

 Scope of acceptance tests generally determined by vendor, 
unless previously agreed upon 
 

Tip: request customer acceptance procedure from 
vendor prior to acceptance 
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Acceptance and Commissioning 

 Commissioning: 
 
1. Acquire and test accuracy of all system-specific parameters 

in the treatment planning process 
 

2. Entry of acquired data into to TPS and testing of dossimetric 
accuracy and end-to-end (E2E) process 
 

3. Development of operational and quality control procedures 
 

4. Training of all staff involved 
 

Tip: Image guidance system, e.g. ultrasound, should ideally 
be commissioned prior to afterloader for E2E testing 
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Acceptance and Commissioning 

Literature to consult during acceptance and commissioning: 
 
 Procedural 
 AAPM TG-56: Code of practice for brachytherapy physics 
 AAPM TG-41: Remote afterloading technology 
 ACR Practice Guidelines and Technical Standards 

 
 Dosimetry 
 AAPM TG-43 and 43U1 
 AAPM ESTRO HEBD (2012): Dose calculation for high energy photon-

emitting brachytherapy sources 
 AAPM TG-186 (2012): Dose calculation beyond TG-43 

 
 TPS 
 AAPM TG-53: Quality assurance of treatment planning system 

 
 Image Guidance 
 AAPM TG-128: QA for brachytherapy ultrasound 
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Design of Quality Assurance Program for HDR 

1. Safety: NRC 35.643 Periodic spot-checks for remote 
afterloader units (http://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0643.html) 
 

2. Positional < 1mm. Daily check with PVT, autoradiography 
gold standard 
 

3. Timer < 2%  
 

4.  Dosimetry: calibration <3%, TPS < 2% 
 

5. Treatment: Pre/post patient survey 
a. Written directive must contain name, the radionuclide, 

treatment site, dose per fraction, number of fractions, and 
total dose 

 
 

http://www.nrc.gov/reading-rm/doc-collections/cfr/part035/part035-0643.html
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Design of Quality Assurance Program for HDR 

6. Applicator QA: initially then annually 
 
 
 

7. Planning system QA (TG-53), annual or each version 
upgrade 
 
 
 
 

8. Image guidance QA (TG-128) 
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Design of Quality Assurance Program: Daily 

TG-56: 
Core daily QA 



Fahimian // Installation and Commissioning of HDR Units// Slide 16 

Design of Quality Assurance Program: Quarterly 

TG-56: 
Core quarterly QA 
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Thank You! 
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