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Background

 Increasing role of radiotherapy on cancer 
management
 RT combined with emerging technologies; IMRT, 

SBRT, SRS, Proton/Carbon RT

 In Korea, 40% of cancer patients under RT

 Increasing chance of irreparable damage 
 2005 US NYC St. Vincent’s Hosp.: IMRT 7 times 

overdose > death

 2006 UK Glasgow Beatson Cancer Center: 3DCRT 
65% overdose > death

 2005-6 US Florida Moffitt Center: SRS 50% 
overdose > not release yet or ??

How about the underdose?  > not control tumors 



Examples of RT Accidents



Efforts for IMRT Quality Assurance

IAEA, AAPM, ASTRO, ESTRO



What’s happening in Korea

 Daily No. of patients per RT machine: 30-35 in 
US vs. 40-60 in Korea 

 No. of physicists per RT machine: 1.0 in US vs. 
0.4 in Korea 

 In July 2011, Governmental approval of IMRT 
reimbursement for health insurance programs



Purpose

 Strengthen the National Infrastructure for 
RT QA & Medical Radiation Safety

 Special emphasis on IMRT QA

 Disseminate a basic protocol & guideline of 
IMRT Dose QA (DQA) via multi-institutional 
study

 Derive the national tolerance (confidential 
limit) & action levels for IMRT commissioning



Multi-Institutional Study 

Institute RT machine Delivery Method RTP System

SNUH Varian iX Dynamic MLC Varian Eclipse 8.6

ASAN MC Varian Trilogy Dynamic MLC Varian Eclipse 8.9

Samsung MC Tomotherapy Binary MLC Tomo TPS 3.1.4

Yonsei MC Tomotherapy Binary MLC Tomo TPS 4.0.2

SNUBH Varian 21Ex Dynamic MLC Varian Eclipse 6.5

Donga Univ. H Varian Novalis Dynamic MLC BrainLab iPlan

YUMC Varian 21ExS Dynamic MLC Varian Eclipse 8.6

CUMC Tomotherapy Binary MLC Tomo TPS 4.0.2

EJ D MC Elekta Synergy Static MLC CMS Monaco 2.0

Jeju Univ. MC Varian iXRA Dynamic MLC Varian Eclipse 8.6
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DQA for Absolute Point Dose



DQA for 2D Dose Distributions

RTP Film



Results: Output Auditing

Institution
Date of 

Measurement
Energy 
(MV)

Delivered 
Dose (cGy)

Deviation
(%)

A 12/13/2010 6 100 -0.7

B 12/14/2010 6 100 0.0

C 12/15/2010 6 100 +2.4

D 12/22/2010 6 100 +1.8

E 12/22/2010 6 100 -0.5

F 12/23/2010 6 100 -1.4

G 01/15/2011 6 100 +0.4

H 12/15/2010 6 848.6 -0.5

I 12/20/2010 6 860 -1.3

J 12/24/2010 6 878 -1.8



Results

AAPM TG-119 ESTRO Guide line

Level Tolerance Action Tolerance Action

High dose ±4.5% ±5% ±3% ±5% 

Low dose ±4.7% ±7% ±4% ±7% 

Per-field* -
(93%)

90%
(film)

95% 90%

Composite*
-

(87.6%)
88-90%
(film)

Korean Study
Tolerance level Action level

LINAC TOMO LINAC TOMO 

High dose point ±3%  ±3%  ±6%  ±6%  

Low dose  point ±7%  ±5%  ±14%  ±10%  

Per-field* 91% 87%

Composite field* 94% 93% 88% 86%

*3%/3mm gamma criteria



Discussion & Conclusions

 Application

 Below the tolerance level: suitable for high quality 
RT

 Exceed the action level: appropriate action should 
be taken ASAP

 Between the tolerance & action levels: depending 
on further investigation

 LINAC & TOMO groups have similar levels but 
TOMO has a bit tighter in low dose point

 The results of Korea Multi-institutional study 
are comparable to AAPM/ESTRO guidelines      
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