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Table 1: Radiotherapy utilisation rate, 
mean fractions, and outcome benefits 
(absolute proportional) for top ten 
cancers globally by incidence.2

• According to Delaney G et al.1, 
The proportion of patients 
with cancer in whom external 
beam radiotherapy is indicated 
during whole course of  
treatment process according to 
the best available evidence 
was calculated to be 52,3%.

How important Radiotherapy
in cancer treatment?

1. Cancer 2005; 104(6): 1129‐37.
2. Lancet Oncol 2015; 16: 1153‐86. 
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Radiotherapy In OUR REGION ??

• World Population : 7Billion
• FARO / ASIAN  Population : 

3.76 Billion (53% from 
Global Population)

• ROs : 13.889
• Machines : 4033
• Number of Patients Treated/ 

year : 1.587.949 Patients

No Negara Population 
in Million

Total
Machines

Ratio TT : 
Pop 2017

1 Japan 126 841 1 : 0.15 6.67

2 South
Korea 50 136 1 : 0.3 3.33

3 Singapore 6 20 1 : 0.3 3.33

4 China 1.386 2140 1 : 0.65 1.53

5 Malaysia 31 47 1 : 0.66 1.51

6 Thailand 68 76 1 : 0.89 1.11

7 Srilanka 20 14 1 : 1.43 0.699

8 Philippines 103 36 1 : 2.26 0.44

9 India 1.342 589 1 : 2.27 0.44

10 Indonesia 263 80 1 : 3.26 0.30

11 Bangladesh 164 25 1 : 6.56 0.15

12 Pakistan 196 29 1 : 6.89 0.14Source : FARO 2017, http://www.worldometers.info/world‐population/asia‐population/
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Radiotherapy not only save lives, but also brings positive economic benefits.
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2D vs 3D vs IMRT in Head and Neck Cancer Irradiation 

Radiation Target2D Technique3D TechniqueIMRT Technique



How to reduce side effects?

Dose sculpting by beam 
arrangement

Less target / HD radiation volume

Proton therapy

Dose escalation

1. http://columbiasurgery.org/news/2007/11/30/accelerated‐partial‐
breast‐irradiation.

2. http://www.upstate.edu/cancer/cancer‐care/treatment‐
options/radonc‐patientcare/treatment_options/external/imrt.php
3. https://iba‐worldwide.com/proton‐therapy/proton‐therapy‐

solutions/proteus‐plus.



How to improve outcome?

Dose escalation

Particle Therapy

Theranostics imaging

1. Nat rev clin oncol 2012; 9; 674‐687.
2. Radologia 2013; 55(3): 225‐232.

3. http://www.kirams.re.kr/eng/khima/therapy01.do



Benefit of Advanced Technology 

IMRT reduces the incidence of grade 2–4 xerostomia in patients
with head and neck cancers without compromising loco‐regional
control and overall survival.2

This systematic review and meta‐analysis demonstrated that 
IMRT may obtain a better antitumor effect, and significantly 
decrease the incidence of radiation‐induced late toxicities in 
patients with NPC.1

1. Oral Oncol 2015; 51(11): 1041‐6.
2. Radiother Oncol 2014; 110: 9–15.



Take home messages

Dose sculpting by 
beam arrangement

Less target volume

Proton therapy

Dose escalation

Particle Therapy

Theranostics imaging; 
PET‐CT

BETTER TREATMENT RESULT

Radiation Safety
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