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University Cooperation Platform

• Design and Planning a Cooperation Platform
– Between Chiang Mai University/Thailand andg y/
Christian‐Albrecht‐University Kiel/Germany

• Starting in 1999

• 1/Aim to develop a University Center of Excellence in 
Thailand
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University Cooperation Platform

• Design and Planning a Cooperation Platform
– Between Chiang Mai University/Thailand andg y/
Christian‐Albrecht‐University Kiel/Germany

• Starting in 1999

• 1/Aim to develop a University Center of Excellence in 
Thailand – Know How and Scientific/Clinical Experience 
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University Cooperation Platform

• Design and Planning a Cooperation Platform
– Between Chiang Mai University/Thailand andg y/
Christian‐Albrecht‐University Kiel/Germany 

• Starting in 1999

• 1/Aim to develop a University Center of Excellence in 
Thailand
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University Cooperation Platform
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development of image‐guided brachytherapy in Chiang Mai

University Cooperation Platform

• Design and Planning a Cooperation Platform
– Between Chiang Mai University/Thailand andg y/
Christian‐Albrecht‐University Kiel/Germany 

• Starting in 1999

• 1/Aim to develop a University Center of Excellence in 
Thailand

• 2/Aim to implement an exchange program of researchers 
d li i i / h i i t b t th t i tit tiand clinicians/physicists between the two institutions

• 3/Aim to create a sustainable base for long‐term 
development of image‐guided brachytherapy in Chiang Mai 

• 4/Aim to ensure a long‐term 2‐Institution‐cooperation 
programme – in other High‐Tech fields as well !
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Limited resources

• How to manage limited resources in the 
context of a very high patient volume

– Chemotherapy

– High co‐morbidity

Limited resources

• How to manage limited resources in the 
context of a very high patient volume
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Limited resources

Local tumor control 
lower when 
Cis < 6 cycles

...but distant 
metastasis‐free 
survival remains 
unchanged

Limited resources

Eur J Cancer. 2007 Jun;43(9):1399-406. Epub 2007 Apr 27.
Chemoradiation comparing cisplatin versus carboplatin in locally advanced nasopharyngeal 
cancer: randomised, non-inferiority, open trial.
Chitapanarux I, Lorvidhaya V, Kamnerdsupaphon P, et al.Division of Therapeutic Radiology and 
Oncolog Chiang Mai Uni ersit 50200 Chiang Mai ThailandOncology, Chiang Mai University, 50200, Chiang Mai, Thailand

Abstract
Purpose
This single centre, open labelled, randomised non-inferiority trial compared concurrent chemoradiotherapy with 
carboplatin versus standard concurrent chemoradiotherapy with cisplatin in patients with locoregionally advanced 
nasopharyngeal cancer (NPC).
Patients and methods
From August 1999 to December 2004, 206 patients with locally advanced NPC were randomised with 101 to 
cisplatin arm and 105 to carboplatin arm. Planned radiotherapy was the same in both groups. All the patients were 
evaluated for toxicity and survival according to the as-treated principle.
Results
With a median follow-up of 26.3 months (range 3–74.6 months), 59% of patients in the cisplatin arm completed 
the planned concurrent chemoradiation treatment, compared to 73% in the carboplatin arm. Forty-two percent 
of cisplatin patients completed the 3 cycles of adjuvant therapy compared to 70% in the carboplatin group. There 
were more renal toxicity, leucopenia, and anaemia in the cisplatin group, and more thrombocytopenia in the 
carboplatin arm. The 3 year disease free survival rates were 63.4% for the cisplatin group and 60.9% for the 
carboplatin group (p = 0.9613) (HR 0.70, 95% confidence interval (CI): 0.50–0.98). The 3 year overall survival 
rates were 77.7% and 79.2% for cisplatin and carboplatin groups, respectively (p = 0.9884) (HR 0.83, 95% CI: 
0.63–1.010).
Conclusion
We concluded that the tolerability of carboplatin based regimen is better than that of the cisplatin regimen. Moreover, 
the treatment efficacy of carboplatin arm is not different from the standard regimen in the treatment of locoregional 
advanced stage NPC.
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First project: image guided brachytherapy

• Projects aiming to develop and implement 
image guidance in brachytherapy

– Computed tomography (CT) based BT in cervical 
cancer

First project: image guided brachytherapy
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First project: image guided brachytherapy

Results CT based IGBT

Second project: image guided brachytherapy

• Projects aiming to develop and implement 
image guidance in brachytherapy

– Computed tomography (CT) based BT in cervical 
cancer

– Magnetic resonance imaging (MRI) based BT in 
cervical cancer
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Second project: image guided brachytherapy

Second project: image guided brachytherapy

Why MRI in addition to CT?
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Second project: image guided brachytherapy

Selection criteria – as in the CT trial but...

Second project: image guided brachytherapy

MRI – usefull in longitudinal TU monitoring as well
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Second project: image guided brachytherapy

MRI – usefull in longitudinal TU monitoring as well

Second project: image guided brachytherapy

Dose in critical organs significantly 
reduced while tumor doses > 95 Gy

Prescribed Dose‐ Limits:
Tumor EQD2Gy min. 85 Gy High Risk CTV
Rectum / Sigmoid D2 cc ≤ 70 Gyα/β3
Bladder D2 cc ≤ 90 Gyα/β3
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Third project: image guided brachytherapy

• Projects aiming to develop and implement 
image guidance in brachytherapy

– Computed tomography (CT) based BT in cervical 
cancer

– Magnetic resonance imaging (MRI) based BT in 
cervical cancer

– Combination of High‐Tech external beamCombination of High Tech external beam 
radiotherapy with IGBT

Third project: image guided brachytherapy
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Third project: image guided brachytherapy

Combination of two "worlds" ‐ but at 
very high level of technology

Third project: image guided brachytherapy

Results at median FU of 14 months

Chiang Mai Schedule:

IMRT Pelvis 45 Gy (25 fractions) + Cis 40 
mg/m2 weekly and
4 Fractions x 7 Gy HDR IGBT (HR‐CTV) – D90
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Fourth project: image guided brachytherapy

CT‐images showing the vaginal point doses right (VR) and left (VL) according 

to ABS guidelines in tandem ring applicator, and tandem ovoid applicator

Fourth project: image guided brachytherapy

The dose at vaginal dose points per 
fraction in EQD2 and in cumulative dosefraction, in EQD2 and in cumulative dose

Parameter Point-based 
planning (pointA) 
(Gy) 

Volume-based 
planning (Gy) 

P-value

VR dose per fraction 8.2±1.5 7±1.7 <0.001

VL dose per fraction 8.1±1.5 6.8±1.7 <0.001

VR dose per fraction in EQD2 19±5.6 15.6±6.1 <0.001

VL dose per fraction in EQD2 18.6±5.5 13.7±5.8 <0.001

VR cumulative dose in EQD2 119.4±19.3 101.5±18.4 <0.001

VL cumulative dose in EQD2 117.5±18.8 98.2±18 <0.001

Means VR+VL cumulative 
dose in EQD2

118.4±18.6 99.8±17.2 <0.001

However, work in progress – not published yet
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Fourth project: image guided brachytherapy

image‐guided brachytherapy in 
combination with WP‐IMRT protected as 

a by‐product from overdoses to the 
vagina

Parameters Grade 1 vaginal toxicity Grade 2 vaginal toxicity

However, work in progress – not published yet

Whole group (N=26) 14 2

WP-3DCRT group (N=12) 9 2

WP-IMRT group (N=14) 5 0

Ongoing project: image guided brachytherapy

• Projects aiming to develop and implement 
image guidance in brachytherapy

– Computed tomography (CT) based BT in cervical 
cancer

– Magnetic resonance imaging (MRI) based BT in 
cervical cancer

– Combination of High‐Tech external beamCombination of High Tech external beam 
radiotherapy with IGBT

– Use of ultrasound for guidance and possibly 
planning of IGBT in gynaecological maligancies 
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Ongoing project: image guided brachytherapy

Why US? Image guidance takes nearly double 

time in a context of > new 200 pts. per year!

Procedure Equipment Duration (min)

2D 3D 2D 3D

App. Insertion Fletcher App.
Mould

Fletcher App.
Mould

10‐15 10‐15

Imaging X ray radiography Computed tomography 10‐30 15‐25

Dose calculation Nucletron PLATO Nucletron PLATO 5 20 30 50

f p p y

Dose calculation Nucletron PLATO Nucletron PLATO 5‐20 30‐50

Plan evaluation Point dose DVH 5‐10 10‐30

Tx delivery mHDR mHDR 15 15

Total 45‐90 80‐135

Ongoing project: image guided brachytherapy

Trans‐abdominal ultrasound (TAUS) images with applicator 
showing the structures (tandem, uterus and bladder) and 

f i i i l d i l di imeasurement of cervix in sagittal and axial directions 

(red‐dotted lines representing outlines of uterus and cervix)
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Future projects: planning

• Planned future projects
– Implementation of breast brachytherapy (multicatheter p y py (
technique and APBI) in the context of a “Visiting Professor 
Programme” in Chiang Mai (planned duration 4‐6 weeks 
end of 2014/beginn 2015)

– Implementation of real‐time prostate HDR brachytherapy 
(IGBT)

– Implementation of breast stereotactic radiotherapyImplementation of breast stereotactic radiotherapy

– Implementation of lung stereotactic radiotherapy and 
gated radiosurgery

Conclusions and Acknowledgments

• Conclusions
– Intermediate‐term analyses of high‐dose‐rate IGBT in y g
patients with advanced gynecological cancer revealed 
excellent results

– Magnetic resonance imaging (MRI) based adaptive BT is 
the golden standard in terms of HR‐CTV definition

– However, the combination of High‐Tech external beam 
radiotherapy (IMRT/Tomo) with CT‐based IGBT is easier toradiotherapy (IMRT/Tomo) with CT based IGBT is easier to 
manage in a very high volume institution as Chiang Mai 
University

– Patient selection and productivity remain a (unsolved) 

problem
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Conclusions and Acknowledgments
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Conclusions and Acknowledgments


