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Commercially available 
preparations 

• Type A 

– Dysport, Botox, Xeomin, Neurotoxin, BTXA 

 

• Type B 

– Myobloc 



Development of applipications 

1. The expasion of new indications as an 
unmodified, native form 

 

 

2. Modification of BoNT molecule itself 

 

 

 

 



1. The expasion of new indications 
as an unmodified, native form 

 



Recently employed fields 

1. Pain 

2. Prostate gland 

3. Painful keloid 

4. Postoperative scar 

5. Cancer 

6. Depression 

7. Other dermatologic diseases 

 



1. Recent advances in pain 
control 

• Combinations of opioids and adjunctive analgesics are superior  
– Oxycodone + pregabaline 

– Morphine + gabapentine 

– Nortriptyline + gabapentine(Gilron I & Bailey JM, 2009) 

• Preoperative dexamethasone(40 mg) selectively reduces dynamic 
pain after total hip replacements. 

• Weekly intrathecal betamethsone(2 mg) produce analgesics in 
intractable lower hemibody cancer pain. 

• Gabapentin(300-900 mg) reduce postoperative pain after 
craniotomy. 

• Pulsed radiofrequency reduces chronic pain without tissue 
damage. 

• BoNT reduces focal neurologic pain that is durable. 

Davis MP(2010) 



Pain(II) 

 
• Level A evidence 

– pain of cervical dystonia 
– chronic migraine  
– chronic lateral epicondylitis  

 
• Level B evidence  

– post-herpetic neuralgia  
– post-traumatic neuralgia 
– pain of plantar fasciitis  
– piriformis syndrome, and pain in total knee 

arthroplasty 

 



Piriformis Syndrome  



Pain(III) 

• Level C evidence  
– allodynia of diabetic neuropathy  
– chronic low back pain 
– painful knee osteoarthritis,  
– anterior knee pain with vastus lateralis imbalance,  
– pelvic pain  
– post-operative pain in children with cerebral palsy after 

adductor hip release surgery  
– post-operative pain after mastectomy 
– sphincter spasms and pain after hemorrhoidectomy  

 

• Level U evidence  
– myofascial pain syndrome and chronic daily headaches 

 



Pain (IV) 

• Level A-negative 

– episodic migraine  

– tension headaches 



2. BPH 

• Adrenergic and muscarinic receptors are abundant in the 
prostate. 

• The function of the prostate is significantly influenced by 
autonomic innervation. 

• Parasympathetic cholinergic innervation of the prostate 
gland has an important effect on growth and secretion of 
the prostate epithelium, while the sympathetic 
noradrenergic innervation has been implicated in the 
contraction of smooth muscle and cause of the BOO 
accompanying BPH 

• In addition, excessive sympathetic activity stimulates 
epidermal growth factor in the prostate and has a tropic 
function in prostate growth. 

 

 



2. BPH 

• Surgical denervation of the prostate leads to atrophic 
change in the gland.  

• BoNT, an agent for chemical denervation, acts at the 
nerve terminals, blocking exocytosis of 
neurotransmitters including ACH, noradredaline and 
sensory neuropeptides, can alter neural control of the 
postate, and may have the therapeutic impact on the 
prostatic diseases 



3. Painful keloid 



Treatment of a painful keloid with botulinum 
toxin type A(Uyesugi et al, 2010) 

• Keloids are associated with small-fiber 
neuropathy and typically present with itching, 
pain, and allodynia.  

• The following is a case presentation in which 
painful neuropathic symptoms from a keloid 
were treated successfully with botulinum toxin 
type A. 

•  To our knowledge, this is the first such case 
report in the literature.  

• Further research in the use of botulinum toxin 
to treat keloidal pain is warranted. 



4. Postoperative scar 



4. Postoperative scar 

• Postsurgical scars are of significant concern 
to patients and surgeons.  

• Many studies have focused on different 
treatment options for established surgical 
scars.  

• Numerous interventions performed around 
the time of surgery, including botulinum 
toxin, lasers, and intradermal injectable 
products, have shown effectiveness in 
minimizing eventual scar appearance.  



5. Cancer 



BoNT in prostate cancer 

• Vezdrevanis, Konstantinos. Prostatic 
carcinoma shrunk after intraprostatic 
injection of botulinum toxin. Urology 
Journal 2011;8:239-241. 

 

• Karsentv et al. Botulinum toxin type A 
inhibits the growth of LNCaP human 
prostate cancer cells in vitro and in vivo. 
The prostate 2009;69:1143-1150 



BoNT in head & neck cancer 

• Patients with head and neck cancers of different etiologies often 
suffer from disorders concerning their musculature (for example, 
synkinesis in mimic muscles) or gland secretion in the head and 
neck region.  

 

• The application of botulinum toxin type A can  

– improve movement disorders like synkinesis following 
reconstructive surgery in patients with cancers of the parotid 
gland,  

– improve spasms of the pharyngo-esophageal musculature 
following laryngectomies  

– improve disorders of the autonomous nerve system like 
hypersalivation, hyperlacrimation and pathological sweating.  



Suspected mechanisms of BoNT 
in cancer therapy 

• BoNT briefly opens tumour vessels, 
allowing more effective destruction of 
cancer cells by radiotherapy and 
chemotherapy rather than  gives a direct 
cytotoxic effect on tumour cells 



6. Depression 

• A single treatment of the glabellar region 
with botulinum toxin may shortly 
accomplish a strong and sustained 
alleviation of depression in patients, who 
did not improve sufficiently on previous 
medication. It supports the concept, that 
the facial musculature not only expresses, 
but also regulates mood states(Wollmer 
et al., 2012). 



Other dermatologic diseases 

• Dyshidrosis  
• Multiple eccrine hidrocystomas  
• Hidradenitis suppurativa  
• Frey syndrome 
• Hailey-Hailey disease  
• Darier disease  
• Inversed psoriasis  
• Aaquagenic palmoplantar keratoderma 
• Pachyonychia congenital  
• Lichen simplex  
• Notalgia paresthetica 
• Vestibulitis 
• Cutis laxa 



Multiple eccrine hidrocystomas  



Hidradenitis suppurativa(I)  



Hidradenitis suppurativa(II)  



Frey syndrome 
(Auriculotemporal or gustatory sweating synd.) 



Auriculotemporal nerve 
(Br. of mandibular division of Vth N.) 



Frey syndrome(II) 
• The auriculotemporal nerve contains afferent sensory fibers 

from the skin, and also contains efferent fibers, which include 
secretory sympathetic fibers attached to sweat glands, 
sympathetic vasodilatory fibers attached to subcutaneous 
vessels, and parasympathetic vasodilatory fibers attached to 
the parotid gland. If the nerve is injured, misdirection may 
occur as the regenerating fibrils join the distal sympathetic 
fibers. These fibers innervate the sweat glands and 
subcutaneous vessels. Subsequently, chewing may activate 
the sweat glands and subcutaneous vessels instead of the 
fibers that carry impulses to the salivary gland. In other 
words, as the affected person starts eating, facial flushing 
and/or sweating occur instead of the normal production of 
saliva from the parotid gland. 



Hailey-Hailey disease(I)  

• 상동염색체 우성으로 유전되며 주로 목, 
사타구니 그리고 겨드랑 부붂에 계속해서 
수포가 생기고 피부가 문드러지는 병인 헤
일리-헤일리병 (Hailey-Hailey disease; 
benign chronic pemphigus; OMIM 
169600)의 경우는 ATP를 동력으로 해서 
칼슘을 골기체로 욲반하는 펌프역할을 하
는 효소를 만드는 유전자 ATP2C1의 돌연
변이로 생긴다. 

 



Hailey-Hailey disease(II)  



Inverse psoriasis 



Lichen simplex chronicus(I) 



Lichen simplex chronicus(II) 



Cutis laxa 



Notalgia paresthetica(I) 



Notalgia paresthetica(II) 

• Sensory neuropathic syndrome of the back skin 
• May include localized burning, pain, tenderness, hyperalgesia, 

or dysesthesias on a small patch of the mid back just under 
the shoulder blade (scapula) 

• Associated with a poorly circumscribed tan or hyperpigmented 
patch 

• Chronic condition 
• Usually gets worse in the evening and just before bedtime 
• Causes discomfort and nuisance to affected patients 
• Not life threatening 
• Common disorder which remains largely underdiagnosed 
• Effective treatments are available including TENS unit applied 

to the neck base, neck and upper back massage, neck range of 
motion exercises, and expert physical therapy 
 



2. Modification of BoNT molecule 
itself(I) 



Modification of BoNT molecule 
itself(I) 

• BoNTs have unique and well-characterized structural properties that 
make them particularly well suited to engineering for therapeutic use 

• The potenital therapeutic capacity of BoNT is being realized through 
characterization and genetic engineering to alter the binding, catalysis 
and duration of the toxin, allowing specific targeting and therapeutic 
tailoring. 

• Structure-function relationships allow rational design of catalytic 
specificity, allowing application of BoNT to numerous SNARE-mediated 
secretary processes, including those involved in diabetes, respiratory 
disorders and processes mediating immune and inflammatory disorders.  

• Genetic engineering and functional studies are revealing the true 
potential of BoNT and have already expanded and diversified the 
potential therapeutic applications of BoNT, with each development 
yielding more ways to exploit and captalize on the actions of this 
remarkable toxin.(Pickett A & Perrow, 2011) 



Modification of BoNT molecule 
itself(II) 

• Modifying the binding domain of BoNT 
to retarget the native catalytic domain 

• Employing the BoNT-binding domain to 
deliver non-native proteins 

• Modifying the BoNT active site to target 
non-native substrates 

• Modifications to BoNT duration of action 

• Alternative methods of modifying BoNT 
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