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WELCOME ADDRESS 
 
 
 

 
 

Dear Colleagues and friends 
 
We are very pleased to welcome you all to Chiang Mai and to the 16th Asian Spinal Cord Network (ASCoN) 
conference and workshop. This is the second time that we, the Department of Rehabilitation Medicine, Faculty 
of Medicine, Chiang Mai University, host the ASCoN conference. The first time was back in 2003 when we 
firstly used the name of ´ASCoNµ for the 3rd ASCoN conference, together with the 4th Chiang Mai SCI workshop. 
Since then, we have agreed to meet each year and to share our experience in the management of spinal cord 
injury (SCI) in Asia, especially low and middle income countries, and also to learn from and with our good 
friends from Europe, Australia and America. 
 
This year the theme is ´sharing and learning for enhancing comprehensive rehabilitation management of SCIµ, 
and there have been nearly 100 abstracts submitted for presentation, many more than expected. More than 
200 participants from 11 ASCoN countries and 13 non-ASCoN countries, registered for the conference and 
workshop. This reflects that our ASCoN, which started from a small group of initiators meeting at CRP, 
Bangladesh in 2001, has been growing steadily. Thanks to all colleagues and friends from our Asian Spinal 
Cord Network who aim at better quality of life of our SCI patients and friends. This year we have about 20 SCI 
consumers/friends joining the conference and there are some sessions that we can learn from them to improve 
our rehab services. Besides knowledge, skills and research in SCI rehabilitation, you all will experience and 
enjoy our get together party where we can also share our cultures and tie our relationships closer. 
 
Thanks to our supporters, ISCOS, SPIRIT, Livability, INUS, Rick Hansen Institute, the Faculty of Medicine 
Chiang Mai University and the Chiang Mai Foundation for the Well-being of the Disabled. Lastly, thanks to our 
team, without them this conference and workshop cannot become true. 
 
 
Apichana Kovindha, M.D., FRCPhysiatrT 

Chairperson, the 16th Asian Spinal Cord Network (ASCoN) 
7th-10th December 2017 

  



16th ASCoN CONFERENCE AND WORKSHOP  
3 

                                                                                                                   Chiang Mai, December 2017 

Welcome 
 
It is an honour and a pleasure for INUS, the International Neuro-Urological Society, to be invited to this 16th 
ASCoN Conference and Workshops and we would like to thank Prof.A.Kovindha for all her efforts on this 
behalf. 
INUS is the only medical and scientific society, which deals exclusively with Neuro-Urology. The aim of this 
young society is to offer the best possible care for neuro-urologic patients worldwide by enhancing its visibility 
through  educational courses and research. Thus our activities, supporting a Workshop  on Neuro-Urology and 
presenting lectures, during this important conference ideally fit into our mission. 
We invite all participants to share with us an up-date on several neuro-urological topics, moreover we are 
welcoming all involved in neuro-urological care and research to join our efforts. 
We wish you all a successful meeting and pleasant days in Chiang Mai. 
 
Prof.Dr H.Madersbacher 
President of INUS 
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Welcome to the 16th ASCoN Conference and Workshops 
 
On behalf of the Rick Hansen Institute, I am very pleased to welcome delegates from the 18 member countries 
of ASCoN to Chiang Mai.  The Rick Hansen Institute is very proud to be a sponsor of this event, which will 
provide valuable opportunities for researchers, healthcare professionals, service organizations, and individuals 
with spinal cord injuries to share a wealth of expertise and experience on a broad range of topics, all aimed at 
improving care and outcomes for individuals with spinal cord injuries. 
 
The goals of ASCoN are fully consistent with the objectives of the Rick Hansen Institute, and we are very 
pleased to work with ASCoN and ISCoS to continue to build the Asian Spinal Cord Network, and promote 
ASCoN³s participation in SCI networks beyond Asia. 
 
30 years ago, our founder, Rick Hansen, pushed his wheelchair through Asia and around the world, wheeling 
40,000 km to raise awareness of the potential of people with disabilities and spinal cord injuries.  Recognizing 
the almost limitless power of collaboration, he acknowledged that ´no one · absolutely no one · gets anywhere 
on their ownµ.  It is in this spirit of teamwork, collaboration, and shared success that we join together at the 
16th ASCoN conference to advance spinal cord injury research, clinical care, and community services that will 
improve the quality of life for millions of people with spinal cord injuries. 
 
I wish you a very productive and enjoyable conference. 
 
 
 
Sincerely, 
 
Bill Barrable 
CEO, Rick Hansen Institute 
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Floor 1 
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The 16th ASCoN Conference and Workshop 
7th-10th December 2017 
At the UNISERV, Chiang Mai University, Chiang Mai, Thailand 

 
WS1.1 
Neurophysiology and neuropathophysiology of bladder and sphincter 
 
Prof. Dr. Helmut Madersbacher 

 

 

Part 1: Lectures (morning session) 
1. An update on Neuro-Anatomy, Neuro-Physiology, and Neuro-Pathophysiology of the lower 

urinary tract; 
2. The diagnostic work up in patients with already known (or suspected) neurogenic bladder; 
3. Neurogenic detrusor overactivity ς what can be offered to the patients nowadays; 
4. Neurogenic detrusor underactivity ς what can be offered to the patients nowadays; 
5. Neurogenic bowel dysfunction ς does one therapy fit all? 

 
 
Part 2: Case study discussion (afternoon session) 
Participants are invited to present their cases and to discuss with lecturers 

1. Diagnosis and problems related to neurogenic bladder dysfunction; 
2. How to preform and interpret an urodynamic investigation 
3. Management 

 

 
It can be downloaded from the following link    
 

 
https://goo.gl/uE5xhv 
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WS1.2 
The diagnostic work-up of patients with neurogenic bladder and sphincter: Are urodynamic 
tests always necessary? 
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!ōǎǘǊŀŎǘ 
¢ƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ ƴŜǳǊƻƎŜƴƛŎ ƭƻǿŜǊ ǳǊƛƴŀǊȅ ǘǊŀŎǘ  ŘȅǎŦǳƴŎǘƛƻƴ όb[¦¢5ύ ƛǎ ŀƴ ƛƳǇƻǊǘŀƴǘ ƛǎǎǳŜ ƛƴ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ 
ǇǊƻƎǊŀƳǎ ŦƻǊ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊȅ ό{/LύмΦ ¢ƘŜ ƛƳǇŀƛǊƳŜƴǘ ƻŦ ōƭŀŘŘŜǊ ŦǳƴŎǘƛƻƴ ǊŜǎǳƭǘǎ ƛƴ ŀ ƘƛƎƘ Ǌƛǎƪ ƻŦ 
ǳǊƛƴŀǊȅ ǘǊŀŎǘ ŘŜǘŜǊƛƻǊŀǘƛƻƴΣ ǿƘƛŎƘ ƛƴŎǊŜŀǎŜǎ ƳƻǊōƛŘƛǘȅнΦ  
¢ƘŜ ǇǊƛƴŎƛǇŀƭ Ǝƻŀƭǎ ƻŦ ƳŀƴŀƎƛƴƎ b[¦¢5 ŀǊŜ ǇǊŜǎŜǊǾŀǘƛƻƴ ƻŦ ǳǇǇŜǊ ǳǊƛƴŀǊȅ ǘǊŀŎǘ ŦǳƴŎǘƛƻƴ ŀƴŘ ǇǊŜǾŜƴǘƛƻƴ ƻŦ ǊŜƴŀƭ 
ŦŀƛƭǳǊŜΦ ±ŀǊƛƻǳǎ ŀǇǇǊƻŀŎƘŜǎ ƘŀǾŜ ōŜŜƴ ŘŜǾŜƭƻǇŜŘ ŀƴŘ ŘƛŦŦŜǊŜƴǘ ǘƘŜǊŀǇƛŜǎ ƘŀǾŜ ōŜŎƻƳŜ ŀǾŀƛƭŀōƭŜ ƻǾŜǊ ǘƘŜ ƭŀǎǘ ол 
ȅŜŀǊǎ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜǎŜ ƎƻŀƭǎΦ  ¢ƘŜ Ƴƻǎǘ ŀǇǇǊƻǇǊƛŀǘŜ ǘƘŜǊŀǇŜǳǘƛŎ ǎŎƘŜƳŜ ǎƘƻǳƭŘ ōŜ ŎŀǊǊƛŜŘ ƻǳǘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ 
ŦǳƴŎǘƛƻƴŀƭ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƳƻǘƻǊ ŦǳƴŎǘƛƻƴ ōŀǎŜŘ ƻƴ ŎƭƛƴƛŎŀƭ ŀƴŘ ǳǊƻŘȅƴŀƳƛŎ ŦƛƴŘƛƴƎǎ όŦƛƎ мύΦ  
¢ƘŜ ƛƴƛǘƛŀƭ ŎƭƛƴƛŎŀƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǇŀǘƛŜƴǘǎ ǿƛǘƘ b[¦¢5 ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ ŀ ŘŜǘŀƛƭŜŘ ƘƛǎǘƻǊȅΣ  ǎȅǎǘŜƳŀǘƛŎ ǇƘȅǎƛŎŀƭ 
ŜȄŀƳƛƴŀǘƛƻƴ όŦƛƎ нύΣ ǳǊƛƴŜ ŀƴŀƭȅǎƛǎΣ ǳǊƛƴŀǊȅ ǘǊŀŎǘ ƛƳŀƎƛƴƎ όŜƎΦ ǳƭǘǊŀǎƻǳƴŘύ ŀƴŘ ƴƻƴ ƛƴǾŀǎƛǾŜ ǳǊƻŘȅƴŀƳƛŎ ǘŜǎǘƛƴƎ 
ǎǳŎƘ ŀǎ ǾƻƛŘƛƴƎ ŘƛŀǊȅ ŀƴŘ ǇƻǎǘπǾƻƛŘ ǊŜǎƛŘǳŀƭ όt±wύ ό¢ŀō мύΦ .ŜǎƛŘŜǎ ŀƭƭΣ ǘƘŜ Ƴƻǎǘ ƻŦ ǇŀǘƛŜƴǘǎ ǿƛǘƘ {/L ǊŜǉǳƛǊŜŘ ŀ 
ǎǇŜŎƛŀƭƛȊŜŘ ŀǎǎŜǎǎƳŜƴǘ ǿƛǘƘ ƛƴǾŀǎƛǾŜ ǳǊƻŘȅƴŀƳƛŎ ǎǘǳŘƛŜǎΣ ǇǊŜŦŜǊŀōƭȅ  ǾƛŘŜƻǳǊƻŘȅƴŀƳƛŎǎ ǿƘŜƴ ŀǾŀƛƭŀōƭŜ όǘŀō нύмлΦ  
tŀǊǘƛŎǳƭŀǊ ŀǘǘŜƴǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǇŀƛŘ ǘƻ ǇƻǎǎƛōƭŜ ǿŀǊƴƛƴƎ ǎƛƎƴǎ ŀƴŘ ƻǊ ǎȅƳǇǘƻƳǎ ǎǳŎƘ όŜƎΦ ǇŀƛƴΣ ƛƴŦŜŎǘƛƻƴΣ 
ƘŀŜƳŀǘǳǊƛŀ ŀƴŘ ŦŜǾŜǊύ ǿƘƛŎƘ Ƴŀȅ ǊŜǉǳƛǊŜ ŦǳǊǘƘŜǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΦ IƻǿŜǾŜǊΣ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ {/L ƛǘϥǎ ƻŦǘŜƴ ŘƛŦŦƛŎǳƭǘ 
ǘƻ ǊŜǇƻǊǘ ŀŎŎǳǊŀǘŜƭȅ ǎȅƳǇǘƻƳǎ ǊŜƭŀǘŜŘ ǘƻ b[¦¢5 ŎƻƳǇƭƛŎŀǘƛƻƴǎоπрΦ  
¢ǊŀŘƛǘƛƻƴŀƭƭȅΣ ƴŜǳǊƻƭƻƎƛŎŀƭ ǇŀǘƘƻƭƻƎȅ ƻŦ {/L Ƙŀǎ ōŜŜƴ ŘƛǾƛŘŜŘ ƛƴ ǎǳǇǊŀǎŀŎǊŀƭ ŀƴŘ ǎŀŎǊŀƭ ǎǇƛƴŀƭ ŎƻǊŘ ƭŜǎƛƻƴǎ όŦƛƎ мύΦ  
 
{ǳǇǊŀǎŀŎǊŀƭ ǎǇƛƴŀƭ ŎƻǊŘ ƭŜǎƛƻƴǎ 
¢ǊŀǳƳŀǘƛŎ ǎǳǇǊŀǎŀŎǊŀƭ {/L ǊŜǎǳƭǘǎ ƛƴ ŀƴ ƛƴƛǘƛŀƭ ǇŜǊƛƻŘ ƻŦ ǎǇƛƴŀƭ ǎƘƻŎƪΣ ŘǳǊƛƴƎ ǿƘƛŎƘ ǘƘŜǊŜ ƛǎ ŘŜǘǊǳǎƻǊ ŀǊŜŦƭŜȄƛŀΦ !ŦǘŜǊ 
ǘƘŜƴΣ ǘƘŜ ƛƴǘŜǊǊǳǇǘƛƻƴ ƻŦ ƴŜǊǾŜ ǘǊŀǎƳƛǎǎƛƻƴ ŦǊƻƳ ǘƘŜ ǇƻƴǘƛƴŜ όta/ύ ǘƻ ǘƘŜ ǎŀŎǊŀƭ ƳƛŎǘǳǊƛǘƛƻƴ ŎŜƴǘŜǊ ό{a/ύ ŎŀǳǎŜǎ 
ƴŜǳǊƻƎŜƴƛŎ ŘŜǘǊǳǎƻǊ ƻǾŜǊŀŎǘƛǾƛǘȅ όb5hύ ǿƛǘƘ ŘŜǘǊǳǎƻǊ ǎǇƘƛƴŎǘŜǊ ŘȅǎǎƛƴŜǊƎƛŀ ό5{5ύΦ /ƭƛƴƛŎŀƭƭȅΣ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƭŜǎƛƻƴǎ 
ŀōƻǾŜ ǘƘŜ ŎƻƴŜ ǳǎǳŀƭƭȅ ǎǳŦŦŜǊ ŦǊƻƳ ƛƴŎƻƴǘƛƴŜƴŎŜ ǎŜŎƻƴŘŀǊȅ ǘƻ b5h ŀƴŘ ǳǊƛƴŀǊȅ ǊŜǘŜƴǘƛƻƴ ŘǳŜ ǘƻ ǘƘŜ ŦǳƴŎǘƛƻƴŀƭ 
ōƭŀŘŘŜǊ ƻǳǘƭŜǘ ƻōǎǘǊǳŎǘƛƻƴ ό.hhύΦ CǳǊǘƘŜǊƳƻǊŜΣ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ {/L ŀōƻǾŜ ƭŜǾŜƭ ¢Ƙ рς¢Ƙ сΣ ŀ ǎǳŘŘŜƴ ǎŜǾŜǊŜ 
ƘȅǇŜǊǘŜƴǎƛƻƴ Ŏŀƴ ŎƻƳƳƻƴƭȅ ƻŎŎǳǊ ŀǎ ƳŀƴƛŦŜǎǘŀǘƛƻƴ ƻŦ ŀǳǘƻƴƻƳƛŎ ŘȅǎǊŜŦƭŜȄƛŀ ό!5ύ ŀƴŘ Ŏŀƴ ƭŜŀŘ ǘƻ ŘǊŀƳŀǘƛŎ ǊŜǎǳƭǘǎ 
ƛŦ ƴƻǘ ǇǊƻǇŜǊƭȅ ǘǊŜŀǘŜŘсπу  
 
{ŀŎǊŀƭ ǎǇƛƴŀƭ ŎƻǊŘ ƭŜǎƛƻƴǎ 
5ŀƳŀƎŜ ǘƻ ǘƘŜ ǎŀŎǊŀƭ ŎƻǊŘ Ƴŀȅ ǇǊŜǎŜƴǘ ǎŜǾŜǊŀƭ ƎǊŀŘŜ ƻŦ ǳǇǇŜǊ ŀƴŘ ƭƻǿŜǊ ƳƻƴƻƴŜǳǊƻƴ ƭŜǎƛƻƴǎ ǿƘƛŎƘ ǊŜǎǳƭǘǎ ƛƴ 
ŘƛŦŦŜǊŜƴǘ ǳǊƻŘȅƴŀƳƛŎ ŘƛŀƎƴƻǎƛǎΣ ŀǎ ǿŜƭƭ ŀǎ b5h ƭƛƪŜ ƛƴ ǎǳǇǊŀǎŀŎǊŀƭ ƭŜǎƛƻƴǎΣ ŀƭǘƘƻǳƎƘ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ŦƛƴŘƛƴƎ ƛǎ 
ŘŜǘǊǳǎƻǊ ŀǊŜŦƭŜȄƛŀ ό5!ύ ǿƛǘƘ ǎǳōǎŜǉǳŜƴǘƭȅ ǳǊƛƴŀǊȅ ǊŜǘŜƴǘƛƻƴΦ IƻǿŜǾŜǊΣ ǇŀǊǘƛŎǳƭŀǊƭȅ ƛƴ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ǇŀǊǘƛŀƭ 
ƛƴƧǳǊƛŜǎΣ 5! Ƴŀȅ ōŜ ŀŎŎƻƳǇŀƛƴŜŘ ōȅ ŘŜŎǊŜŀǎŜŘ ōƭŀŘŘŜǊ ŎƻƳǇƭƛŀƴŎŜфΦ ¢ƘŜ ŜȄŀŎǘ ƳŜŎƘŀƴƛǎƳ ōȅ ǿƘƛŎƘ ǎŀŎǊŀƭ 
ǇŀǊŀǎȅƳǇŀǘƘŜǘƛŎ ŘŜŎŜƴǘǊŀƭƛȊŀǘƛƻƴ ƻŦ ǘƘŜ ōƭŀŘŘŜǊ ŎŀǳǎŜǎ ŘŜŎǊŜŀǎŜŘ ŎƻƳǇƭƛŀƴŎŜ ƛǎ ǎǘƛƭƭ ǳƴƪƴƻǿƴΦ  
CǳǊǘƘŜǊƳƻǊŜΣ ƛŦ ǘƘŜ ƴǳŎƭŜƛ ƻŦ ǘƘŜ ǇǳŘŜƴŘŀƭ ƴŜǊǾŜǎ ŀǊŜ ƛƴƧǳǊŜŘ όŜƎΦ ŎŀǳŘŀ ŜǉǳƛƴŀύΣ ŀ ǇŀǊŀƭȅǎƛǎ ƻŦ ǘƘŜ ǳǊŜǘƘǊŀ 
ǎǇƘƛƴŎǘŜǊ ŀƴŘ ǇŜƭǾƛŎ ŦƭƻƻǊ ƳǳǎŎƭŜǎ ǿƛƭƭ ƻŎŎǳǊ ƻŦǘŜƴ ǿƛǘƘ ƭƻǎǎ ƻŦ ƻǳǘŦƭƻǿ ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ǎǘǊŜǎǎ ƛƴŎƻƴǘƛƴŜƴŎŜΦ  
 
 
 
 
 
 
 
 
 
 



16th ASCoN CONFERENCE AND WORKSHOP  
22 

Figure 1. ¢ƘŜ ǇŀǘǘŜǊƴ ƻŦ [¦¢ ŘȅǎŦǳƴŎǘƛƻƴ ŦƻƭƭƻǿƛƴƎ ƴŜǳǊƻƭƻƎƛŎŀƭ ŘƛǎŜŀǎŜ  ƛǎ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ǎƛǘŜ ŀƴŘ ƴŀǘǳǊŜ 
ƻŦ  ǘƘŜ ƭŜǎƛƻƴмлΦ  
 

 
 

CƛƎǳǊŜ нΦ ¢ƘŜ ƴŜǳǊƻƭƻƎƛŎŀƭ ǎǘŀǘǳǎ ƻŦ ŀ ǇŀǘƛŜƴǘ ǿƛǘƘ b[¦¢5Υ όŀύ ŘŜǊƳŀǘƻƳŜǎ ƻŦ ǎǇƛƴŀƭ ŎƻǊŘ ƭŜǾŜƭǎ [нπ{пΤ όōύ 

ǳǊƻƎŜƴƛǘŀƭ ŀƴŘ ƻǘƘŜǊ ǊŜŦƭŜȄŜǎ ƛƴ ǘƘŜ ƭƻǿŜǊ ǎǇƛƴŀƭ ŎƻǊŘмлΦ  
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¢ŀō мΦ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ς Lƴƛǘƛŀƭ ŀǎǎŜǎǎƳŜƴǘмл 

IƛǎǘƻǊȅ ǘŀƪƛƴƎ DǊŀŘŜ  

¢ŀƪŜ ŀƴ ŜȄǘŜƴǎƛǾŜ ƎŜƴŜǊŀƭ ƘƛǎǘƻǊȅΣ ŎƻƴŎŜƴǘǊŀǘƛƴƎ ƻƴ Ǉŀǎǘ ŀƴŘ ǇǊŜǎŜƴǘ ǎȅƳǇǘƻƳǎΦ {ǘǊƻƴƎ ҧҧ 

¢ŀƪŜ ŀ ǎǇŜŎƛŦƛŎ ƘƛǎǘƻǊȅ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ŦƻǳǊ ƳŜƴǘƛƻƴŜŘ ŦǳƴŎǘƛƻƴǎ π ǳǊƛƴŀǊȅΣ ōƻǿŜƭΣ ǎŜȄǳŀƭ 

ŀƴŘ ƴŜǳǊƻƭƻƎƛŎŀƭΦ 

{ǘǊƻƴƎ ҧҧ 

tŀȅ ǎǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ǘƻ ǘƘŜ ǇƻǎǎƛōƭŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŀƭŀǊƳ ǎƛƎƴǎ όŜΦƎΦ ǇŀƛƴΣ ƛƴŦŜŎǘƛƻƴΣ 

ƘŀŜƳŀǘǳǊƛŀΣ ŦŜǾŜǊύ ǘƘŀǘ ǿŀǊǊŀƴǘ ŦǳǊǘƘŜǊ ǎǇŜŎƛŦƛŎ ŘƛŀƎƴƻǎƛǎΦ 

{ǘǊƻƴƎ ҧҧ 

!ǎǎŜǎǎ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ǿƘŜƴ ŜǾŀƭǳŀǘƛƴƎ ŀƴŘ ǘǊŜŀǘƛƴƎ ǘƘŜ ƴŜǳǊƻπǳǊƻƭƻƎƛŎŀƭ ǇŀǘƛŜƴǘΦ {ǘǊƻƴƎ ҧҧ 

¦ǎŜ  ŀǾŀƛƭŀōƭŜ ǾŀƭƛŘŀǘŜŘ ǘƻƻƭǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜ  vǳŀƭƛǾŜŜƴ ŀƴŘ Lπvƻ[ ŦƻǊ ǳǊƛƴŀǊȅ ǎȅƳǇǘƻƳǎ 

ŀƴŘ ǘƘŜ vƻ[π.a ŦƻǊ ōƻǿŜƭ ŘȅǎŦǳƴŎǘƛƻƴ ƛƴ ƳǳƭǘƛǇƭŜ ǎŎƭŜǊƻǎƛǎ ŀƴŘ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊȅ 

ǇŀǘƛŜƴǘǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƎŜƴŜǊƛŎ ό{Cπос ƻǊ YIvύ ǉǳŜǎǘƛƻƴƴŀƛǊŜǎ Ŏŀƴ ōŜ ǳǎŜŘΦ 

{ǘǊƻƴƎ ҧҧ 

tƘȅǎƛŎŀƭ ŜȄŀƳƛƴŀǘƛƻƴ   

!ŎƪƴƻǿƭŜŘƎŜ ƛƴŘƛǾƛŘǳŀƭ ǇŀǘƛŜƴǘ ŘƛǎŀōƛƭƛǘƛŜǎ ǿƘŜƴ  ǇƭŀƴƴƛƴƎ ŦǳǊǘƘŜǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΦ {ǘǊƻƴƎ ҧҧ 

5ŜǎŎǊƛōŜ ǘƘŜ ƴŜǳǊƻƭƻƎƛŎŀƭ ǎǘŀǘǳǎ  ŀǎ ŎƻƳǇƭŜǘŜƭȅ ŀǎ ǇƻǎǎƛōƭŜΣ ǎŜƴǎŀǘƛƻƴǎ ŀƴŘ ǊŜŦƭŜȄŜǎ ƛƴ ǘƘŜ 

ǳǊƻƎŜƴƛǘŀƭ ŀǊŜŀ Ƴǳǎǘ ŀƭƭ ōŜ ǘŜǎǘŜŘΦ 
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¢ŀō мΦ [ŜǾŜƭ ƻŦ 9ǾƛŘŜƴŎŜ π ǳǊƻŘȅƴŀƳƛŎ ŀǎǎŜǎǎƳŜƴǘ мл 

{ǳƳƳŀǊȅ ƻŦ ŜǾƛŘŜƴŎŜ [9 
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м CǊŀƴƪŜƭ I[Σ /ƻƭƭ WwΣ /ƘŀǊƭƛŦǳŜ {²Σ ²ƘƛǘŜƴŜŎƪ DDΣ DŀǊŘƴŜǊ .tΣ WŀƳƻǳǎ a!Σ Ŝǘ ŀƭΦ [ƻƴƎπǘŜǊƳ ǎǳǊǾƛǾŀƭ ƛƴ ǎǇƛƴŀƭ 
ŎƻǊŘ ƛƴƧǳǊȅΥ ŀ ŦƛŦǘȅ ȅŜŀǊ ƛƴǾŜǎǘƛƎŀǘƛƻƴΦ {Ǉƛƴŀƭ /ƻǊŘ мффуΤосΥнссπтпΦ    
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DŀƛǘƘŜǊǎōǳǊƎΣ aŀǊȅƭŀƴŘΥ !ǎǇŜƴ tǳōƭƛǎƘŜǊǎΤмффрΦ ǇΦ нопΦ  

о    WŀȅŀǿŀǊŘŜƴŀ ±Σ aƛŘƘŀ aΦ {ƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ōŀŎǘŜǊƛǳǊƛŀ ƛƴ ƴŜǳǊƻƎŜƴƛŎ ōƭŀŘŘŜǊΦ W {Ǉƛƴŀƭ /ƻǊŘ aŜŘ нллпΤ нтόнύΥмлнπ
р 
п    aŀǎǎŀ [aΣ IƻŦŦƳŀƴ WaΣ /ŀǊŘŜƴŀǎ 55Φ ±ŀƭƛŘƛǘȅ Σ ŀŎŎǳǊŀŎȅ ŀƴŘ ǇǊŜŘƛŎǘƛǾŜ ǾŀƭǳŜ ƻŦ ǳǊƛƴŀǊȅ ǘǊŀŎǘ ƛƴŦŜŎǘƛƻƴ ǎƛƎƴǎ 
ŀƴŘ ǎȅƳǇǘƻƳǎ ƛƴ ƛƴŘƛǾƛŘǳŀƭǎ ǿƛǘƘ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊȅ ƻƴ ƛƴǘǊŜƳƛǘǘŜƴǘ ŎŀǘƘŜǘŜǊƛȊŀǘƛƻƴΦ W {Ǉƛƴŀƭ /ƻǊŘ aŜŘ 
нллфΤонόрύΥрсуπто 
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INTRODUCTION  
bŜǳǊƻƎŜƴƛŎ ƭƻǿŜǊ ǳǊƛƴŀǊȅ ǘǊŀŎǘ ŘȅǎŦǳƴŎǘƛƻƴ όb[¦¢5ύ Ƙŀǎ ŀ ǎǘǊƻƴƎ ƛƳǇŀŎǘ ƻƴ vƻƭ ƛƴ {/L ǇŀǘƛŜƴǘǎΦ aŀƴȅ ŀǎǇŜŎǘǎ 
ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǘƘŜ ǘǊŜŀǘƳŜƴǘ ƻŦ ŎƘƻƛŎŜΣ ǿƘƛŎƘ ŀƭǎƻ Ŏŀƴƴƻǘ ōŜ ŘƛǎƧƻƛƴŜŘ ŦǊƻƳ ǘƘŜ ŜƴǘƛǊŜ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ 
ǇǊƻƎǊŀƳΦ CƛǊǎǘƭȅΣ ōŜǎƛŘŜǎ ǇǊƻǘŜŎǘƛƴƎ ǳǇǇŜǊ ǳǊƛƴŀǊȅ ǘǊŀŎǘ ŀƴŘ ƛƳǇǊƻǾƛƴƎ ŎƻƴǘƛƴŜƴŎŜΣ ǇŀǘƛŜƴǘǎ ŜȄǇŜŎǘŀǘƛƻƴǎΣ ŦŀƳƛƭȅ 
ŀƴŘ ǎƻŎƛŀƭ ŎƻƴŘƛǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ǘŀƪŜ ƛƴ ŀŎŎƻǳƴǘ ƛƴ ƻǊŘŜǊ ǘƻ ƛƴǘŜǊŦŜǊŜ ŀǎ ƭƛǘǘƭŜ ŀǎ ǇƻǎǎƛōƭŜ ƛƴ ǘƘŜƛǊ vƻƭΦ  
Lƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƘƛƎƘ ŘŜǘǊǳǎƻǊ ǇǊŜǎǎǳǊŜ ŘǳǊƛƴƎ ǘƘŜ ŦƛƭƭƛƴƎ ǇƘŀǎŜ όƴŜǳǊƻƎŜƴƛŎ ŘŜǘǊǳǎƻǊ ƻǾŜǊŀŎǘƛǾƛǘȅ ŀƴŘκƻǊ ƭƻǿ 
5ŜǘǊǳǎƻǊ ŎƻƳǇƭƛŀƴŎŜύ ƻǊ ŘǳǊƛƴƎ ǘƘŜ ǾƻƛŘƛƴƎ ǇƘŀǎŜ όŜΦƎΦ ǇǊŜǎŜƴŎŜ ƻŦ ŘŜǘǊǳǎƻǊ ǎǇƘƛƴŎǘŜǊ ŘȅǎǎƛƴŜǊƎƛŀ ŀƴŘκƻǊ ƻǘƘŜǊ 
ŎŀǳǎŜǎ ƻŦ ōƭŀŘŘŜǊ ƻǳǘƭŜǘ ƻōǎǘǊǳŎǘƛƻƴύΣ ǘƘŜ Ƴŀƛƴ Ǝƻŀƭ ƛǎ ŀƛƳŜŘ ǇǊƛƳŀǊƛƭȅ ŀǘ ΨŎƻƴǾŜǊǎƛƻƴ ƻŦ ŀƴ ŀŎǘƛǾŜΣ ŀƎƎǊŜǎǎƛǾŜ ƘƛƎƘπ
ǇǊŜǎǎǳǊŜ ōƭŀŘŘŜǊ ƛƴǘƻ ŀ ǇŀǎǎƛǾŜ ƭƻǿπǇǊŜǎǎǳǊŜ ǊŜǎŜǊǾƻƛǊΨ ŘŜǎǇƛǘŜ ǇƻǎǘπǾƻƛŘƛƴƎ ǊŜǎƛŘǳŀƭмΦ 
Lƴ {/L ǿƛǘƘ ƭƻǿ ōƭŀŘŘŜǊ ǇǊŜǎǎǳǊŜǎ ŀǘ ǳǊƻŘȅƴŀƳƛŎǎΣ ŎƻƴǘƛƴŜƴŎŜ ǿƛǘƘ ƭƻǿ ōƭŀŘŘŜǊ ǇǊŜǎǎǳǊŜǎ Ŏŀƴ ōŜ ŀŎƘƛŜǾŜŘ ōȅ 
ƛƴǘŜǊƳƛǘǘŜƴǘ ŎŀǘƘŜǘŜǊƛȊŀǘƛƻƴ όL/ύ ŀƴŘ ǇƘŀǊƳŀŎƻǘƘŜǊŀǇȅ όŜƎΦ ŀƴǘƛƳǳǎŎŀǊƛƴƛŎǎύΦ ²ƘŜǘƘŜǊ L/ ƛǎ ƴƻǘ ŦŜŀǎƛōƭŜΣ ŀǎǎƛǎǘŜŘ 
ōƭŀŘŘŜǊ ŜƳǇǘȅƛƴƎ ǘŜŎƘƴƛǉǳŜǎ ŀƴŘ ǘƘŜ ǳǎŜ ƻŦ ŜȄǘŜǊƴŀƭ ŀǇǇƭƛŀƴŎŜǎ Ŏŀƴ ōŜ ǇǊƻǇƻǎŜŘ ŀǎ ǎƻƭǳǘƛƻƴΦ IƻǿŜǾŜǊΣ ƛƴ ǘƘƛǎ 
ŎŀǎŜ ǇŀǘƛŜƴǘǎ ƴŜŜŘǎ ǘƻ ōŜ ǎǘǊƛŎǘƭȅ ƳƻƴƛǘƻǊŜŘΦ LŦ ŀ ōƭŀŘŘŜǊ ƻǳǘƭŜǘ ƻōǎǘǊǳŎǘƛƻƴ ό.hhύ ƛǎ ǇǊŜǎŜƴǘΣ ŀ ŘǊǳƎ ǘƘŜǊŀǇȅ ǿƛǘƘ 
ŀƭǇƘŀπōƭƻŎƪŜǊǎ ƛƴ ƳŀƭŜ ǇŀǘƛŜƴǘǎ Ŏŀƴ ōŜ ŀŘŘŜŘ ŀǎ ǿŜƭƭ ό¢ŀō мύ     
Lƴ b5h ǿƛǘƘ ǎŜǾŜǊŜ ŘŜǘǊǳǎƻǊ ǎǇƘƛƴŎǘŜǊ ŘȅǎǎƛƴŜǊƎƛŀ ό5{5ύ ŀƴŘ ƘƛƎƘ ŘŜǘǊǳǎƻǊ ǇǊŜǎǎǳǊŜΣ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ƴƻ 
ǎŀŦŜǘȅ ŦƻǊ ǇǊŜǎŜǊǾƛƴƎ ƪƛŘƴŜȅ ŦǳƴŎǘƛƻƴΣ ōƻǘƘ  ǎƻƭǳǘƛƻƴǎ ŎƻǳƭŘ ōŜ ǇǊƻǇƻǎŜŘΥ  ǊŜŘǳŎƛƴƎ ŘŜǘǊǳǎƻǊ ǇǊŜǎǎǳǊŜ όŜƎΦ 
ŀƴǘƛƳǳǎŎŀǊƛƴƛŎǎ ŀƴŘκƻǊ .ƻǘǳƭƛƴǳƳ ǘƻȄƛƴ !  ƛƴƧŜŎǘƛƻƴǎύ ŎƻƳōƛƴŜŘ ǿƛǘƘ L/ ǊŜƎƛƳŜƴΣ ƻǊ ŀƭǘŜǊƴŀǘƛǾŜƭȅΣ ŘŜŎǊŜŀǎƛƴƎ ǘƘŜ 
ōƭŀŘŘŜǊπƻǳǘƭŜǘ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ǇŜǊƳƛǘ ŀǎǎƛǎǘŜŘ ōƭŀŘŘŜǊ ŜƳǇǘȅƛƴƎ ǿƛǘƘ ǎŀŦŜǘȅ ōƭŀŘŘŜǊ ǇǊŜǎǎǳǊŜǎ όŜƎΦ 
ǎǇƘȅƴŎǘŜǊƻǘƻƳȅύΦ  
CǳǊǘƘŜǊƳƻǊŜΣ ƛƴ ŎŀǎŜ ƻŦ ƛƴŎƻƳǇƭŜǘŜ ǎǇƛƴŀƭ ŎƻǊŘ ƭŜǎƛƻƴΣ ōŜǎƛŘŜǎ ŀƭƭ ǘǊŜŀǘƳŜƴǘǎ ƳŜƴǘƛƻƴŜŘ ŀōƻǾŜΣ ƻǘƘŜǊ ǎǘǊŀǘŜƎƛŜǎ 
ŀǎ ƴŜǳǊƻƳƻŘǳƭŀǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ Ŏŀƴ ōŜ ŀƭǎƻ ƛƴŘƛŎŀǘŜŘΦ 
 
TREATMENT OPTIONS   
¢ǊƛƎƎŜǊŜŘ ǊŜŦƭŜȄ ǾƻƛŘƛƴƎ ŀƴŘ ōƭŀŘŘŜǊ ŎƻƳǇǊŜǎǎƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ƭƛƪŜ ±ŀƭǎŀƭǾŀ ƻǊ /ǊŜŘŝ ƳŀƴƻŜǳǾǊŜ ŀǊŜ ǇƻǘŜƴǘƛŀƭƭȅ 
Ǌƛǎƪȅ ŦƻǊ ǳǇǇŜǊ ǳǊƛƴŀǊȅ ǘǊŀŎǘ ŀƴŘ ǘƘŜȅ ǎƘƻǳƭŘ ōŜ ǊŜŎƻƳƳŜƴŘŜŘ ƻƴƭȅ ŦƻǊ [¦¢5 ǳǊƻŘȅƴŀƳƛŎŀƭƭȅ ǎŀŦŜ ŀƴŘ ǎǘŀōƭŜ όŜƎΦ 
ŀŦǘŜǊ ǎǇƘȅƴǘŜǊƻǘƻƳȅύΣ ǿƘŜǘƘŜǊ ŀƴ ŀŘŜǉǳŀǘŜ ŦƻƭƭƻǿπǳǇ Ŏŀƴ ōŜ ƎǳŀǊŀƴǘŜŜŘмΦ  
/ŀǘƘŜǘŜǊǎ 
L/ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŀƴǘƛƳǳǎŎŀǊƛƴƛŎǎ ƛǎ ǘƘŜ ǎǘŀƴŘŀǊŘ ǘƘŜǊŀǇȅ ŦƻǊ ƳŀƴŀƎƛƴƎ b5hΦ CǊŜǉǳŜƴŎȅ ƻŦ ŎŀǘƘŜǘŜǊƛȊŀǘƛƻƴ 
ŘŜǇŜƴŘǎ ƻƴ Ƴŀƴȅ ŦŀŎǘƻǊǎ ŀǎ ōƭŀŘŘŜǊ ǾƻƭǳƳŜΣ ŦƭǳƛŘ ƛƴǘŀƪŜΣ ǇƻǎǘǾƻƛŘ ǊŜǎƛŘǳŀƭΣ ǳǊƻŘȅƴŀƳƛŎ ŦƛƴŘƛƴƎǎΦ ¦ǎǳŀƭƭȅ ƛǘ ƛǎ 
ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŎŀǘƘŜǘŜǊƛȊŜŘ пπс ǘƛƳŜǎ ŀ Řŀȅ ŘǳǊƛƴƎ ǘƘŜ ŜŀǊƭȅ ǎǘŀƎŜ ŀŦǘŜǊ ǎǇƛƴŀƭ ŎƻǊŘ ƭŜǎƛƻƴǎΦ  
tƘŀǊƳŀŎƻǘƘŜǊŀǇȅ 
!ƴǘƛƳǳǎŎŀǊƛƴƛŎǎ όŜƎΦ ƻȄȅōǳǘȅƴƛƴ ŎƘƭƻǊƛŘŜΣ ǘǊƻǎǇƛǳƳ ŎƘƭƻǊƛŘŜΣ ǎƻƭƛŦŜƴŀŎƛƴΣ ŘŀǊƛŦŜƴŀŎƛƴΣ ǘƻƭǘŜǊƻŘƛƴŜΣ ŦŜǎƻǘŜǊƻŘƛƴŜ 
ŀƴŘ ǇǊƻǇƛǾŜǊƛƴŜύ  ƘŀǾŜ ōŜŜƴ ŘƻŎǳƳŜƴǘŜŘ ǘƻ ōŜ ŜŦŦŜŎǘƛǾŜ ŦƻǊ b5h ǘǊŜŀǘƳŜƴǘΦ ¢ƘŜ ƘƛƎƘ ƛƴŎƛŘŜƴŎŜ ƻŦ ǎƛŘŜ ŜŦŦŜŎǘǎ 
Ŏŀƴ ƭƛƳƛǘ ǘƘŜƛǊ ǳǎŀƎŜΦ !ƭǘƘƻǳƎƘ ǘƘŜ ƻǊŀƭ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ǘƘŜ ǳǎǳŀƭ ǿŀȅΣ ƛƴǘǊŀǾŜǎƛŎŀƭ ƛƴǎǘƛƭƭŀǘƛƻƴ όƻȄȅōǳǘȅƴƛƴύ Ƴŀȅ ōŜ 
ŀƴ ŀƭǘŜǊƴŀǘƛǾŜмΦ  ό¢ŀō мύ 
.ƻǘǳƭƛƴǳƳ ǘƻȄƛƴ ! ό.ƻb¢π!ύ ƛƴƧŜŎǘƛƻƴǎ ƛƴǘƻ ǘƘŜ ŘŜǘǊǳǎƻǊ ƳǳǎŎƭŜ ǿŀǎ ǊŜǇƻǊǘŜŘ ǘƻ ƛƳǇǊƻǾŜ ƛƴŎƻƴǘƛƴŜƴŎŜ ŀƴŘ 
ƛƴŎǊŜŀǎŜ ŦǳƴŎǘƛƻƴŀƭ ōƭŀŘŘŜǊ ŎŀǇŀŎƛǘȅ ƛƴ ǎǇƛƴŀƭ ŎƻǊŘ ƛƴƧǳǊŜŘ ǇŀǘƛŜƴǘǎ ǿƛǘƘ b5h ό¢ŀō мύΦ CǳǊǘƘŜǊƳƻǊŜΣ ŎƘŜƳƛŎŀƭ 
ŘŜƴŜǊǾŀǘƛƻƴ ǳǎƛƴƎ .ƻb¢π! ǎǇƘƛƴŎǘŜǊ ƛƴƧŜŎǘƛƻƴǎΣ ƛǘΩǎ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ŀ ǾŀƭƛŘ ƻǇǘƛƻƴ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ōƭŀŘŘŜǊπƻǳǘƭŜǘ 
ǊŜǎƛǎǘŀƴŎŜ ŀƴŘ ǇǊƻǘŜŎǘ ǘƘŜ ǳǇǇŜǊ ǳǊƛƴŀǊȅ ǘǊŀŎǘΣ ŀƭǘŜǊƴŀǘƛǾŜƭȅ ǘƻ ǎǇƘƛƴŎǘŜǊƻǘƘƻƳȅ ƛƴ {/L ǇŀǘƛŜƴǘǎ ǿƛǘƘ 5{5  Φ  
 
CONCLUSIONS 
¢ƘŜ ǊƛƎƘǘ ŜŀǊƭȅ ŀƴŘ ƳǳƭǘƛŘƛǎŎƛǇƭƛƴŀǊȅ ƳŀƴŀƎŜƳŜƴǘ ƛƴ ǇŀǘƛŜƴǘǎ ŀŦŦŜŎǘŜŘ ōȅ {/L ŀƴŘ ƳƻǊŜ ǊŜŎŜƴǘƭȅΣ ǎǇŜŎƛŦƛŎ 
ǘƘŜǊŀǇŜǳǘƛŎ ǎǘǊŀǘŜƎȅΣ ƘŀǾŜ ǎƘƻǿŜŘ ŜȄŎŜƭƭŜƴǘ ǊŜǎǳƭǘǎ ƛƴ ǘƘŜ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ƻŦ b[¦¢5 ǿƛǘƘ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǊŜŘǳŎǘƛƻƴ ƻŦ 
ƳƻǊǘŀƭƛǘȅ ǊŜƭŀǘŜŘ ǘƻ ǎŜǊƛƻǳǎ ǳǊƻƭƻƎƛŎŀƭ ŎƻƳǇƭƛŎŀǘƛƻƴǎΣ ŀǎ ŎƻƴǎŜǉǳŜƴŎŜΦ CǳǊǘƘŜǊƳƻǊŜΣ ǘƘŜ ƛƴŘƛǾƛŘǳŀƭ ŎƭƛƴƛŎŀƭ ƘƛǎǘƻǊȅΣ 
ŀǇŀǊǘ ŦǊƻƳ ƴŜǳǊƻƭƻƎƛŎŀƭ ǇŀǘƘƻƭƻƎȅΣ ǎǳŎƘ ŀǎ ǇǊƻǎǘŀǘƛŎ ƘȅǇŜǊǇƭŀǎƛŀ ƻǊ ǇǊŜǾƛƻǳǎ ǎǳǊƎŜǊƛŜǎ ǎƘƻǳƭŘ ōŜ ǿŜƛƎƘŜŘΦ 
ƴŜŎŜǎǎŀǊƛƭȅΣ ǘƘŜ ōŜǎǘ ǎƻƭǳǘƛƻƴ ƴŜŜŘǎ ǘƻ ōŜ ǘƘŜ Ƴƻǎǘ ŎƻƴǎŜǊǾŀǘƛǾŜ ŀƴŘ ŦŜŀǎƛōƭŜ ǘǊŜŀǘƳŜƴǘΣ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ 
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ŦǳƴŎǘƛƻƴŀƭ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ {/L ǇŀǘƛŜƴǘǎΦ ²ƛǘƘ ŜŀǊƭȅ ƛƴǎǘƛǘǳǘŜŘ ŀƴŘ ƻǇǘƛƳŀƭ ǘǊŜŀǘƳŜƴǘΣ ǘƘŜ ƭŀǊƎŜ ƳŀƧƻǊƛǘȅ ƻŦ ǇŀǘƛŜƴǘǎ 
Ŏŀƴ ōŜ ŀŘŜǉǳŀǘŜƭȅ ŎƻƴǘǊƻƭƭŜŘ ǿƛǘƘƻǳǘ ŀƴǘƛǊŜŦƭǳȄ ǎǳǊƎŜǊȅ ƻǊ ǎǳǊƎƛŎŀƭ ōƭŀŘŘŜǊ ŀǳƎƳŜƴǘŀǘƛƻƴΦ bƻǿŀŘŀȅǎΣ 
ŀǳƎƳŜƴǘŀǘƛƻƴ ŎȅǎǘƻǇƭŀǎǘȅ ƛǎ ƭƛƳƛǘŜŘ ǘƻ ŀ ǎƳŀƭƭ ƎǊƻǳǇ ƻŦ ǇŀǘƛŜƴǘǎ ƛƴ ǿƘƻƳ ƳŜŘƛŎŀƭ ƻǊ ƳƛƴƛƳŀƭƭȅ ƛƴǾŀǎƛǾŜ ǘǊŜŀǘƳŜƴǘ 
Ŧŀƛƭǎ ŀƴŘ ǇŜǊǎƛǎǘŜƴǘ ƘƛƎƘ ŦƛƭƭƛƴƎ ǇǊŜǎǎǳǊŜ ƻŎŎǳǊŜŘнΦ  
 

 
¢ŀō м DǳƛŘŜƭƛƴŜǎ ŦƻǊ ƴƻƴπƛƴǾŀǎƛǾŜ ŎƻƴǎŜǊǾŀǘƛǾŜ ǘǊŜŀǘƳŜƴǘо 
 

Summary of evidence LE 

Long-term efficacy and safety of antimuscarinic therapy for neurogenic detrusor overactivity is well 

documented. 

1a 

Alternative routes of administration (i.e., transdermal or intravesical) of antimuscarinic agents may 

be used. 

2 

Maximise outcomes for neurogenic detrusor overactivity by considering a combination of 

antimuscarinic agents. 

3 

.ƻǘǳƭƛƴǳƳ ǘƻȄƛƴ ! Ƙŀǎ ōŜŜƴ ǇǊƻǾŜƴ ŜŦŦŜŎǘƛǾŜ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƴŜǳǊƻπǳǊƻƭƻƎƛŎŀƭ ŘƛǎƻǊŘŜǊǎ ŘǳŜ ǘƻ a{ 
ƻǊ {/L ƛƴ ƳǳƭǘƛǇƭŜ w/¢ǎ ŀƴŘ ƳŜǘŀπŀƴŀƭȅǎŜǎΦ 

мŀ 

.ƭŀŘŘŜǊ ŀǳƎƳŜƴǘŀǘƛƻƴ ƛǎ ŀƴ ŜŦŦŜŎǘƛǾŜ ƻǇǘƛƻƴ ǘƻ ŘŜŎǊŜŀǎŜ ŘŜǘǊǳǎƻǊ ǇǊŜǎǎǳǊŜ ŀƴŘ ƛƴŎǊŜŀǎŜ ōƭŀŘŘŜǊ 
ŎŀǇŀŎƛǘȅΣ ǿƘŜƴ ŀƭƭ ƭŜǎǎπƛƴǾŀǎƛǾŜ ǘǊŜŀǘƳŜƴǘ ƳŜǘƘƻŘǎ ƘŀǾŜ ŦŀƛƭŜŘΦ 

о 

 

 

1  Wyndaele JJ, Castro D, Madersbacher H, et al. Neurologic urinary and faecal incontinence: Abrams P, Cardozo 
L,    Khoury S, Wein A editors. Incontinence, Vol 2, Plymouth, UK: Health publications; 2005 p. 1059-62 
2  Chartier-Kastler EJ, Mongiat-Artus P, Bitker MO, Chancellor MB, Richard F, Denys P. Long-term results of 
augmentation cystoplasty in spinal cord injury patients. Spinal Cord 2000;38:490ς4. 

3    B. Blok, J. Pannek, D. Castro-Diaz et al. EAU Guidelines 2017. http://www.uroweb.org/guideline/neurourology/ 

 
  

https://www.dropbox.com/referrer_cleansing_redirect?hmac=ckLnnSALiH7buIdGs61v7VKEnqYqNhmUniVYacG9B7E%3D&url=http%3A%2F%2Fwww.uroweb.org%2Fguideline%2Fneurourology%2F
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WS1.5 
Neurogenic bowel dysfunction: pathophysiology and management  
 
Apichana Kovindha, M.D., FRCPhysiatrT 

Department of Rehabilitation Medicine, Faculty of Medicine, Chiang Mai University, Chiang Mai, Thailand 

 
Neurogenic bowel dysfunction (NBoD) is generally referred to colonic or anorectal dysfunction causing 
impairments of defection and faecal continence functions.  It is common after spinal cord injury (SCI) and often 
leads to poor quality of life.  
 
Neural control of bowel consists of extrinsic nervous control (somatic and autonomic nervous system) and enteric 
nervous system control. During storage phase, the internal anal sphincter (IAS), a thick circular smooth muscle 
layer of the rectum, generates mechanical activity producing anal pressure to maintain continence whereas the 
external anal sphincter (EAS) reinforces during voluntary squeezing. When the rectum is stretched, urge to 
defecate comes and lead to recto-anal inhibitory reflex and falling in anal resting pressure, and defecation occurs 
with relaxation of the puborectalis and the EAS driven by peristalsis and increased intraabdominal pressure by 
Valsalva manoeuvre.  
 
If spinal cord is injured at suprasacral level, defecation may be impaired due to anorectal dyssynergia, like 
detrusor-sphincter dyssynergia (DSD), and lower rectal compliance. Impaired sense of rectal fullness leads to 
excessive accumulation of stool, faecal impaction, difficulty defecation and incontinence. On contrary, 
sacral/subsacral lesion leads to weak anal sphincter and impaired sensation, faecal incontinence is more 
frequent.  Therefore, aims of bowel management are regular bowel elimination and no incontinence. Bowel 
management consists of not only bowel care procedures but also nutritional management.  
 
NBoD is classified as reflexic and areflexic bowel according to suprasacral and sacral lesions.  In reflexic bowel 
with anorectal dyssynergia, soft and formed stool helps facilitate defecation with chemical and/or mechanical 
stimulants (e.g. suppositories or enema) whereas in areflexic bowel with loose sphincter tone, firm stool is 
appropriate for manual/digital evacuation. To achieve such stool consistency, at least 2 liters of fluid intake as 
well as 20-30 mg of dietary fibers are recommended. Mild stimulants, bulk-forming laxatives or stool softeners 
Ƴŀȅ ōŜ ƴŜŎŜǎǎŀǊȅΦ Lƴ ŀŘŘƛǘƛƻƴΣ ƻƴŜ ǎƘƻǳƭŘ ŎƻƴŎŜǊƴ ƻŦ ǇŀǘƛŜƴǘǎΩ ŦǳƴŎǘƛƻƴǎ ŀƴŘ ŀōƛƭƛǘƛŜǎ ǘƻ ƭŜŀǊƴΣ ǘƻ ǎƛǘΣ ǘƻ ǘǊŀƴǎŦŜǊΣ 
to dress/undress, to use arm and hand, to wash oneself as well as environmental factors such as toilet and 
necessary equipment. Regular bowel care at least 3 times/week should be stressed to avoid complications such 
as constipation, faecal impaction, incontinence, bowel obstruction etc. Those at risk of autonomic dysreflexia, 
xylocaine jelly should be applied before evacuation.  
 
In conclusion, a successful bowel management needs right education, right faecal consistency, right (regular) 
time, right trigger (stimulant), right place and right equipment; and leads of better quality of life and free of 
complications. 
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WS 2 Enhancing mobility: how to? 
Exercise training for wheelchair users and for ambulators 
 
Prof. Lisa Harvey 

John Walsh Centre for Rehabilitation Centre, Sydney Medical School, University of Sydney, Sydney, Australia. 

 
The focus of this workshop will be on mobility training for people with spinal cord injuries. The types of mobility 
skills that will be covered include moving about on a bed, different types of transfers, wheelchair skills and gait 
for people with different patterns of paralysis. The workshop will include a combination of lectures and practical 
sessions, and will involve analyzing videos of people who are recently injured and inexperienced at moving, and 
people who have been injured for a long time and have developed successful strategies to move.  
The workshop will be structured about a five step process for planning and implementing an appropriate mobility-
training program. This includes assessing impairments, activity limitations and participation restrictions; setting 
goals; identifying key problems; administering treatments; and measuring outcomes. Time will also be devoted 
to learning about appropriate mobility goals for people with different levels of injuries and the implications of 
different patterns of paralysis on movement. Participants will encouraged to think about effective strategies for 
teaching patients motor skills and the importance of developing interesting, motivating and varied training 
programs. The importance of progression will also be emphasized. The last session will be devoted to gait and 
orthoses. In all, this workshop will provide participants with the necessary skills to train key mobility skills in 
people with spinal cord injuries while challenging participants to reflect upon their practices. 

  




