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Summary 

 

Bile duct cancer is endemic in Thailand due to liver fluke infestation. This project aims to 

transfer microcoil technologies developed at Imperial College London for high-resolution 

internal magnetic resonance imaging of the biliary tree to Khon Kaen University, 

Thailand, the major treatment centre. This report describes the outcome of a first 

collaborative research visit by ICL personnel to KKU, 6-12 March 2015. 
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Introduction 

 

Biliary carcinoma or cholangiocarcinoma is an aggressive cancer of the bile ducts that 

lead from the liver to the duodenum. Its incidence is low in the West, but in the Far East 

it is endemic due to infestation of the local population with liver fluke following 

ingestion of partially cooked or pickled river fish. The countries most affected are those 

bordering the Mekong River, especially Thailand. The main hope of a cure lies in 

surgical resection, but this is only possible if the cancer is detected early, when the 

lesions are very small. Methods of early detection are therefore urgently required. 

 

The main treatment centre in Thailand is Khon Kaen University (KKU) Hospital, which 

operates Radiology and Surgery Centres on behalf of many smaller hospitals of the North 

Eastern Isaan province. A successful British Council Workshop on cholangiocarcinoma 

was held at KKU in 2014, which was attended by around 20 researchers from Imperial 

College London (ICL). A Memorandum of Understanding on research collaboration was 

signed between KKU and ICL later that year. Following this, it was agreed jointly to 

investigate the use of sensitive radiofrequency microcoil detectors for internal magnetic 

resonance imaging that might potentially provide the resolution enhancement needed for 

early detection. A project to support early trials was then funded by the ICL Wellcome 

Trust Institutional Strategic Support Fund. 

 

Preparation 

 

The microcoil detectors are the result of over ten years of collaborative work between 

Imperial's Medical Faculty (Prof. Simon Taylor-Robinson, St Mary's Hospital, and Dr 

Christopher Wadsworth, Hammersmith Hospital) and Engineering Faculty (Prof. Richard 

Syms, Prof. Ian Young, EEE Department). Two detection systems have been developed. 

The first is a magnetic resonance imaging duodenoscope, Figure 1a, which is designed to 

image the ducts near the duodenum. The second is a magnetic resonance imaging 

catheter, Figure 1b, which is designed to pass through the duodenoscope and into the bile 

duct itself and hence image more distant regions of the biliary tree. 
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Both were originally developed for use in a GE MRI scanner at St Mary's Hospital, 

which has a 1.5 T superconducting magnet. Necessary first steps were therefore to 

develop upgraded versions for operation at the higher frequency of the 3 T Philips MRI 

scanner at KKU, sign a research agreement with Philips to allow trials to take place, and 

procure an electronic interface to allow the use of custom coils. Once the necessary 

equipment had been prepared, it was despatched by air to Thailand, together with a full 

set of equipment for testing and repair. 

 

Collaborative research 

 

An ICL research team consisting of Prof. Richard Syms, Dr Chris Wadsworth and Dr Evi 

Kardoulaki flew to Khon Kaen on March 7th, and were received by Prof. Nittaya 

Chamadol, radiologist and Mr Wuttisuk Boonpongsathain, Senior MRI Technologist, 

Figure 2a. After unpacking equipment shipped from ICL, Figure 2b, temporary 

laboratories were established for electrical testing, Figure 3a, and for preparation of liquid 

and gel-based tissue phantoms, Figure 3b. Over the next three days, a large number of 

MR imaging experiments were carried out using these phantoms in conjunction with the 

microcoil detectors, and also with comparison body and chest coil arrays. Excellent 

support was provided from Philips, via their local engineering team (Mr Niran Phetrote 

and Mr Chaisak Soonthorn) and additional International MRI scientists (Dr Harry Friel 

and Dr Shuo Zhang). High quality images were successfully obtained using the upgraded 

duodenoscope receiver, Figure 4a,b, and the catheter receiver, Figure 5a,b. By the end of 

the experimental sessions the team clearly felt their initial mission had been 

accomplished, Figure 6a,b. 

 

Meetings and visits 

 

A number of extremely useful additional meetings were held. Professor Charnchai 

Panthongviriyakul Dean, Faculty of Medicine, KKU, Figure 7a, greeted the visiting team 

and introduced the Faculty's approach to cholangiocarcinoma research. Assistant 
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Professor Dr Teekayu Plangkoon Jorns, Assistant to the President for International 

Relations, described the University's collaboration strategy, and Associate Prof Supachai 

Pathumnakul, Vice President for Research and Technology Transfer and Director, KKU 

Science Park outlined the University's commercialisation program. A visit was also made 

to the Cholangiocarcinoma Screening and Care Program (CASCAP), Figure 7b, to meet 

with Professor Narong Khuntikeo, Professor of Surgery, Professor Paiboon Sithithaworn, 

Professor of Parasitology, Associate Professor Puangrat Yongvanit, Assistant Professor 

Watcharin Loilome and Dr Trevor Petney. The epidemiology of cholangiocarcinoma was 

presented, together with the history of diagnosis, treatment and screening and the 

education of the affected population. A visit was also made to Khon Kaen evening 

market, Figure 8a, where the scale of the problem was illustrated by the wide availability 

of pickled fish, Figure 8b. Finally a meeting was held with Dr Nawapak Eua-Anant, 

Department of Computer Engineering, to try to identify local engineering partners for 

further technology development. 

 

Follow-on program 

 

Discussions with Professor Khuntikeo, Professor Sithithaworn and Professor Chamadol 

have resulted in a promising strategy for a next phase of experiments, based on imaging 

diseased resection specimens, for which Ethics Approvals will now be sought. 

 

Conclusions 

 

These results are extremely encouraging and confirm that ICL microcoil technology can 

be successfully transferred to KKU. Many thanks to our Thai hosts for their support and 

extremely kind hospitality! 
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a)  b)  

Figure 1. a) MR imaging duodenoscope, b) MR imaging catheter. 

a)  b)  

Figure 2. a) Mr Boonpongsathain, Prof. Chamadol, Prof. Syms, Mr Wadsworth and Dr 

Kardoulaki outside the KKU MRI centre; b) Prof. Syms and Prof. Chamadol unpacking. 

a)  b)  

Figure 3. a) Dr Kardoulaki operating a pop-up electrical test laboratory; b) Dr Kardoulaki 

and Dr Wadsworth preparing chemicals for tissue phantoms. 
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a)  b)  

Figure 4. a) Dr Wadsworth and Dr Kardoulaki preparing a duodenoscope receiver in the 

magnet room of the KKU MRI Centre; b) resulting MRI image. 

a)  b)  

Figure 5. a) Dr Wadsworth preparing a catheter receiver in the magnet room of the KKU 

MRI Centre; b) resulting MRI image. 

a)  b)  

Figure 6. a) Prof. Chamadol and Prof. Syms in the control room of the KKU MRI Centre 

at the end of imaging sessions; b) the entire imaging team, including local Philips 

engineers (second and third from left). 
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a)  b)  

Figure 7. a) Meeting with Professor Charnchai Panthongviriyakul, Dean of the KKU 

Faculty of Medicine; b) visit to the CASCAP Centre. 

a)  b)  

Figure 8. a) Dr Kardoulaki, Prof. Chamadol, Dr Wadsworth and Prof. Syms at Khon 

Kaen evening market; b) pickled fish for sale in the market. 


