Summary of ongoing and planned research in trigeminal pain in man at KHP
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See final sheets for intended studies over next 3 years

Last 5 years AT KCL
Development of trigeminal pain nationally recognized services

Established international reputation in Trigeminal pain research

Established Patient funded website for education or patients and clinicians for Iatrogenic Trigeminal nerve injuries

Gained over £1.2 m in grants for orofacial pain (OFP) research

Established multi disciplinary teams for OFP service predicated on education and research including; Psychiatry, Clinical psychology, Neurology, Neurosurgery ENT and pain management
Patient funding for OFP dedicated website for patient and clinician education PLUS act as potential portal for telemedicine with triaging of referrals

Research collaborations with;

· Imperial College

· Pfizer

· Wolfson Institute

· CNS IoP

· Oxford Uiversity

· UCSF

· University Hong Kong

· Osaka University

Medium term goals

Lead Orofacial pain for InPUT- Build on existing links with IoP, Neurology, Neurosurgery, Physiotherapy and expand service 
Improve data collection and phenotyping of all patients attending OFP services (need nurse support)

Development of further links with Industry to support research funding

Develop an Orofacial Pain management programme (Cert / Diploma) for GDPs, Nurses and GMPs
Long term goals

Establishing a more diverse research team and build on our international reputation

Continue to lead in clinical research related to the prevention of trigeminal nerve injuries in relation to dentistry and influence NHS commissioning and guidliens

To the optimise acute pain management related to surgery 

Leading centre in pharma trials for analgesics and anxiolytics
Areas of interest (as stated in 2006)
√ denotes published
Acute post surgical pain model (basis of clinical analgesic trials)

Influence of genetics, psychometrics on pain (38 genes identified up regulated or down regulated in association with trigeminal pain) √
Pain pathways fMRI
Biomarker of ongoing pain in man (proof of concept studies to follow with Perfalgen and Diclofenac) √ and ongoing
Evaluation of the placebo effect √ and ongoing
Immunohistochemical analysis peripheral pain receptors √ and ongoing
Dental pulpal pain (unravelling the modality of dental pain and Dental Sensitivity)

Influence of genetics, psychometrics 

(pilot microarray studies ongoing)
Pain pathways fMRI
To do
Immunohistochemical analysis peripheral receptors /effects of blocking agents √ and ongoing
Evaluation of neurophysical and biological pathways To DO
Cell culture of neural stem cells form dental pulp √ and ongoing
Characterisation of neural cell physiology derived form human pulp

Evaluate novel methods of obliteration/obstruction of dentinal tubules √ and ongoing
Exploit commercial application of finding to dentine sensitivity to do
Chronic orofacial pain 

Conditions of interest include; headaches [migraine, tension, cluster, trigeminal autonomic syndromes, giant cell arteritis] neuralgias [trigeminal neuralgia –typical and atypical, post surgical neuropathy, PHN] and neuropathic pain [persistent idiopathic intra oral and extra oral pain, trigeminal neuropathy, Temporomandibular pain, burning mouth syndrome].

Phenotyping of patients attending OFP  clinics  (To do)
(pain history / QST / LA blocks / Specific adjuvants)

To assess the influence of genetics, psychometrics –pain questionnaires

Pain pathways fMRI


Immunohistochemical analysis peripheral receptors /effects of blocking agents √ and ongoing
Evaluation of neurophysical and biological pathways

Evaluation of psychological needs of OFP patients and identify best practise in management (To do)
Over the last 4 years we have already phenotyped 500 Trigeminal nerve injury patients in detail (70% of which present with neuropathic pain)
Over 100 patients have blood collection completed for future genetic evaluation of potential biomarkers for neuropathic pain caused by surgery
Evaluation of the role in neuro inflammation in patients with and without neuropahic pain in relation to trigeminal post traumatic neuropathy

Development of a Modified  Pain Detect questionnaire for the reliable detection of Ne Pain in orofacial pain patients
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Ethics Applications / HTA information

All projects R&D approved at both GSTFT and KCHFT

Italix = studies not started

1. Evaluation of receptor expression and activity in relation to acute dental pulpal pain 


NRES: 06/MRE00/5 

· Tissue samples collected at GSt and KCH

· The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA Sent to

· Biomaterials labs floor 17 GST

· Imperial college Dept Peripheral neuropathy

2. Evaluation of receptor expression and activity in relation to chronic orofacial pain conditions NRES:06/MRE00/6 

· Burning mouth syndrome (before and after NT)

· Erythema migrans

· Lingual nerve injury

· Pemphigus and pemphigoid

· Tissue samples collected at GSTand KCH

· The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA Sent to

· Biomaterials labs floor 17 GST

· Imperial college Dept Peripheral neuropathy

3. Evaluation of receptor expression and activity in relation to post traumatic trigeminal nerve branches 
NRES:   06/MRE00/4

· Tissue samples collected at GSTand KCH

· The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA Sent to

· Biomaterials labs floor 17 GST

· Imperial college Dept Peripheral neuropathy
4. Genetic and psychometric role in post surgical acute pain using ASL / regional cerebral blood (rCBF) flow 
NRES:
07/H0808/115 

· Blood samples collected IoP KCL The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA.
· Tissue samples collected at GST and KCH

· Stored Rayne institute (need another site)

· Sent to

· Biomaterials labs floor 17 GST

· Imperial college Dept Peripheral neuropathy

5. Stem cell culture from dental pulps of extracted teeth. Evaluation of the odontoblast ole in dental pain 

Corec ref AB /137374/1 KCH REC 08/0808/119

· Tissue samples collected at GST and KCH

· The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA Sent to

· Biomaterials labs floor 17 GST 

· Imperial college Dept Peripheral neuropathy

· Wolfson Institute GST KCL

6. Genetic and psychometric role in chronic orofacial pain using ASL / regional cerebral blood (rCBF) flow. COREC AB/65914/1 KCH REC 08/H0808/105

· Tissue samples collected at GST and KCH

· The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA Sent to

· Craniofacial Lab Floor 27 GST

7. Assessing the potential role of dental pulpal stem cells and progenitor cells in pain and related gene expression. COREC AB/137337/1 KCH REC 08/0808/104

· Tissue samples collected at GST and KCH

· The blood samples are stored and registered in storage system at the SGDP labs in the basement. They are in an alarmed -80 freezer in accordance with the HTA Sent to

· Biomaterials labs floor 17 GST 

· Imperial college Dept Peripheral neuropathy

· Wolfson Institute GST KCL

Evaluation of the effectivity of medical screening of dental casualty patients in identifying those at risk form the big three (IHD, DM and CVA) COREC AB 133547/1 KCH REC 08/H)0808/106

· 
Tissue samples collected at GST and KCH

· Stored Rayne institute (need another site)

PRCT LA infiltration only dentistry NRES 06/Q0605/1

1. Publications relating to research or scholarship 
a. 
Books and chapters

1. Clinical problems in dentistry. Ed E Odell, Pub Churchill Livingstone 1999

Chapters on Pericoronitis, Acute dental infections, Dry Socket, Palatal swelling, Management of Third molars, Oro-antral fistula and headache.

2. MFDS Distance Learning – Module 7: Units 3 Pain perception and 7 Mechanism of nerve conduction, neuromuscular transmission, nerve injury and repair

3. Dentist’s Handbook Ed C Sproat. Elsevier London. Sections on Pregnancy and Immunological Diseases in press

4. Turp J (ed): OROFACIAL PAIN Basel, Karger, 2006, Chapter Burning Mouth Syndrome –pathophysiology and management. Joanna Zakrzewska1 and Tara Renton

5. Pedersons Textbook on Oral and Maxillofacial Surgery. Chapter of Third Molar Surgery. Editors Pogrel, Anderson Pub Elsevier UK  and shortened version for Students

6. Peripheral Nerve Injuries. Chapter on Trigeminal nerve injuries. Editor Rolf Birch  Publihed 2011

7. Keynotes on medicine for dentists. Ed Pub Foreword Tara Renton
8. Orofacial pain. Eds Italian ?? Chapter Burning mouth syndrome. Peter Shortland and Tara Renton 2009

9. Pain and Anaesthetics. Ed Shaw Elsevier. Chapter Orofacial pain. Tara Renton and Joanna Zakrzewska 2011

10. KCL Dentistry Distance learning module. MSc Aesthetic Dentistry Module 2 Unit 6 Local Anaesthesia. edition 2009
11.  Editor BDJ Oral Surgery book 1 and 2 (20 section)

12. Medical Protection Society. Series on minimising and managing trigeminal nerve injuries T Renton 2009

13. Reviews in Pain British Pain Society publication Part 1Vol1 no 1 March 2011 ISSN 2042-1249/

14. Reviews in Pain British Pain Society publication Part 2 Vol5 no 4 Dec 2011 ISSN 2042-1249/

15. Dental Clinical Manual KCL Editors Nairn Wilson and Steve Challacombe Sections T Renton Oral Surgery and Trigeminal Pain

16. EDEN Section Author Assessment of impacted teeth (non 3Ms), Assessment of 3Ms, management of impacted non 3Ms and management of 3Ms. RCS July 2011

17. Invited series on orofacial pain. Dental update

18. Editor BDJ LA book

19. Ed Miloro Trigeminal nerve injuries  Chapter on non surgical management of Trigeminal nerve injuries  

20. Association Dental Implantoogists Consultation paper on prevention of trigeminal nerve injuries in relation to dental implants (2012), T Renton

b. Peer reviewed Journal papers

1. Renton T, Wiesenfeld D. Mandibular fracture osteosynthesis: A comparison of three techniques. Brit J Oral Maxillofacial Surg 1996; 34 (April): 166-173.

2. Renton T, McGurk M. Direct referral oral surgery for general dental practitioners: a pilot study. Brit Dent J 1999; 186: 334-337.

3. Renton T, McGurk M.  Direct access oral surgery for dental practitioners. BAOMS Audit report.1998 (7) pp11-12.

4. Seymour J, Moore U, Hawkesford J, Coulthard P, Jackson-Leech D, Thomas D, Hill M,Combs ML, Renton T, McGurk M. An investigation into the efficacy of intravenous diclofenac in post operative pain. Eur J Clin Pharmacol 2000; 56: 447-452.

5. Renton T, McGurk M. Evaluation of factors influencing lingual nerve injury in third molar surgery. Brit J Oral Maxillofac Surg 2001; 39: 423-428.

6. Renton T, McGurk M, Smeeton N. Factors predictive of difficulty of mandibular third molar surgery. Brit Dent J 2001; 190: 607-610.

7. Renton T, Odell E, Drage N. Differential diagnosis and treatment of a patient with Autosomal Dominant Osteosclerosis. Brit J Oral Maxillofac Surg 2002;40:55-59.

8. Drage N, Renton T, McGurk M. Sequelae of retained third molar root perforated by the inferior alveolar nerve. Oral Surg Oral Med Oral Path Oral Radiol Endod 2002;93:358-361.

9. Renton T, Thexton A, McGurk M. Quantitative thermosensory testing of the lingual and inferior alveolar nerves in health and after iatrogenic injury. Brit J Oral Surg 2003;41:36-42

10. Van Wesenbeeck L, Cleiran E, Grann J, Beals RK, Benichou O, Scopelliti D, Key L, Renton T, Warman M, de Vernejoul C, Bollerslev J, van Hul W. Six novel missense mutations in the LDL receptor-related protein 5 gene in differently diagnosed sclerosing bone dysplasias. Am J Hum Genet 2003; 72:763-771.

11. Drage N, Renton T, Odell E. Atypical stafne bone cavity. J Clin Radiol 2003 (CRAD-D-02-00116).

12. Renton T. Assessment of lingual nerve injuries and repair outcomes. Ann Roy Aust Coll Dent Surg 2002; 16:113-114.

13. Renton T, Yiangou Y, McGurk M, Plumpton C, Tate S, Bountra C, Anand P. Presence of VR1 and P2X3 sodium channels in tooth pulp. J Orofacial Pain 2003;17:245-250.


14. McArdle L Renton T. Distal cervical caries in the mandibular second premolar: An indication for the prophylactic removal of the third molar? Br J Oral Maxillofac Surg. 2005 Jun;44:42-45
15. Renton T, Thexton A, Hankins M, Sproate C, McGurk M. A prospective randomised study assessing coronectomy versus removal in third molar surgery. BJOMS 2005;43:7-12 
16. Renton T, Thexton A, Hankins M, Sproate C, McGurk M. Radiographic risk evaluation for inferior alveolar nerve injury. BJOMS 2005 

17. Renton T, Thexton A, Mcgurk M. New method for the objective evaluation of injury to the lingual nerve after operation on third molars.Br J Oral Maxillofac Surg. 2005 Jun;43(3):238-45.
18. Renton T, Thexton A,  Mcgurk M. Objective evaluation of iatrogenic lingual nerve injuries using the jaw-opening reflex. Br J Oral Maxillofac Surg. 2005 Jun;43(3):232-7
19. T Renton, P Coulthard, H Worthington. Cochrane review Protocol. Interventions for the repair of iatrogenic lingual nerve injury Issue 2, April 2005 of The Cochrane Library.
20. T Renton, P Coulthard, H Worthington. Cochrane review Protocol.  Interventions for the repair of iatrogenic inferior alveolar nerve injury. Issue 2, April 2005 of The Cochrane Library.
21. T Renton, P Coulthard, H Worthington.  Cochrane review Protocol. Comparison different surgical techniques on trigeminal nerve injury subsequent to third molar surgery. Issue 2, April 2005 of The Cochrane Library.
22. Re: Renton T, Hankins M, Sproate C, McGurk M. A randomised controlled clinical trial to compare the incidence of injury to the inferior alveolar nerve as a result of coronectomy and removal of mandibular third molars Br J Oral Maxillofac Surg 2005;43:7-12.
Br J Oral Maxillofac Surg. 2005 Jun 3.
23. Re: Renton T, Hankins M, Sproate C, McGurk M. A randomised controlled clinical trial to compare the incidence of injury to the inferior alveolar nerve as a result of coronectomy and removal of mandibular third molars. Br J Oral Maxillofac Surg 2005;43:7-12.
Br J Oral Maxillofac Surg. 2005 Jun 22
24. Renton T, Yiangou Y, Plumpton C, Tate S, Bountra C, Anand P. Sodium channel Nav1.8 immunoreactivity in painful human dental pulp. BMC Oral Health. 2005 Jul 7;5(1):5.
25. Renton T, Thexton A, SJ Crean, Hankins M,. Simplifying assessment of recovery of the lingual nerve from injury. BDJ 200610:569-573

26. Macluskey M, Durham J, Renton T. Competency based surgery. Br Dent J. 2006 Oct 7;201(7):415
27. Yilmaz Z, Renton T, Yiangou Y, Zakrzewska J, Chessell IP, Bountra C, Anand P. Burning mouth syndrome as a trigeminal small fibre neuropathy: Increased heat and capsaicin receptor TRPV1 in nerve fibres correlates with pain score. J Clin Neurosci. 2007 Sep;14(9):864-71. Epub 2007 Jun 19.

28. Macluskey M, Durham J, Cowan G, Cowpe J, Evans A, Freeman C, Jephcott A, Jones J, Millsopp L, Oliver R, Renton T, Ryan D, Sivarajasingham V, Still D, Taylor K, Thomson P. UK national curriculum for undergraduate oral surgery subgroup for teaching of the Association of British Academic Oral and Maxillofacial Surgeons. Eur J Dent Educ. 2008 Feb;12(1):48-58.

29. Renton T. An update on pain. Br Dent J. 2008 Mar 22;204(6):335-8.

30. Renton T Summary of: Unexplained orofacial pain - is an early diagnosis possible?

           Br Dent J. 2008 Aug 9;205(3):140-141

31. Coulthard P, Esposito M, Renton T, Worthington HV. Surgical techniques for the removal of mandibular wisdom teeth (protocol). Cochrane Database of Systematic Reviews 2003, Issue 3. Art. No: CD004345. www.cochrane.org 

32. Khawaja N, Renton T. Case studies on implant removal influencing the resolution of inferior alveolar nerve injury. Br Dent J. 2009 Apr 11;206(7):365-70

33. Seymour RA, Moore U, Hawkesford J, Coulthard P, Jackson-Leech D, Thomas D, Hill M, Combs ML, Renton T, McGurk M. An investigation into the efficacy of intravenous diclofenac in post-operative dental pain. Eur J Clin Pharmacol. 2000 Sep;56(6-7):447-52.

34. T Renton Int J Paediatr Dent. Medicine for dentists Book Review 2008

35. Renton T. Prevention of iatrogenic inferior alveolar nerve injuries in relation to dental procedures. Dent Update. 2010 Jul-Aug;37(6):350-2, 354-6, 358-60 

36. Xiang Li1, Garrit Koller2, 3, Jie Huang1, Lucy Di Silvio2, Tara Renton3, Mohan Edirisinghe1, Minoo Esat4, William Bonfield1, 5 Effect of heat treatment of nano-hydroxyapatite coatings prepared using electrohydrodynamic deposition. International Journal of Nano and Biomaterials in press
37. Xiang Li1, Garrit Koller2, 3, Lucy Di Silvio2, Tara Renton3, Minoo Esat4, Jie Huang1, William Bonfield1, 5, Mohan Edirisinghe1*A Novel Jet-based nHA Patterning Technique for  Human Osteoblast Cell Guiding. Accepted Journal of the Royal Society : Interface (Impact factor 4)

38. G Koller, TF Watson, T Renton, L DiSilvio, (2009) Evaluation of bioactiveglass abrasion for dental implants to improve osseous integration. Proceedings Bone Tech 2008.Tissue Engineering Part A Vol 15, Number 5, 0-13 IF 4.69

39. Beneng K, Renton T, Yilmaz Z, Yiangou Y, Anand P. Sodium channel Nav1.7 immunoreactivity in painful human dental pulp and burning mouth syndrome. BMC Neurosci. 2010 Jun 8;11(1):71. [Epub ahead of print]PMID: 20529324 
40. Beneng K, Yilmaz Z, Yiangou Y, McPharland H, Anand P, Renton T. Sensory purinergic receptor P2X(3) is elevated in burning mouth syndrome. Int J Oral Maxillofac Surg. 2010 Apr 24. [Epub ahead of print]

41. Beneng K, Renton T, Yilmaz Z, Yiangou Y, Anand P. Cannabinoid receptor CB1-immunoreactive nerve fibres in painful and non-painful human tooth pulp. J Clin Neurosci. 2010 Nov;17(11):1476-9. Epub 2010 Aug 11

42. Frafjord R & Renton T. Update on Coronectomy  J Oral Surgery;2010:vol3 (1-2) 1-7

43. Durham J, Balmer C, Bell A, Cowan G, Cowpe J, Crean SJ, Dawson L, Evans A, Freeman C, Jones J, Macluskey M, McDonagh A, McHanwell S, Millsopp L, Myrddin L, Oliver R, Renton T, Sivarajasingam V, Still D, Taylor K, Thomson P. A generic consensus assessment of undergraduate competence in forceps exodontia in the United Kingdom. Eur J Dent Educ. 2010 Nov;14(4):210-4.

44. Renton T, Adey-Viscuso D, Meechan JG, Yilmaz Z. Trigeminal nerve injuries in relation to the local anaesthesia in mandibular injections. Br Dent J. 2010 Nov;209(9):E15

45. Renton T. Prevention of iatrogenic inferior alveolar nerve injuries in relation to dental procedures. SADJ. 2010 Sep;65(8):342-4, 346-8, 350-1

46. Renton T Summary of: Experience in third molar surgery: an update. Br Dent J. 2010 Jul 10;209(1):36-7. 

47. Evaluation of trigeminal nerve injuries in relation to third molar surgery in a prospective patient cohort. Recommendations for prevention. Renton T, Yilmaz Z, Gaballah K. Int J Oral Maxillofac Surg. 2012 Sep 24. pii: S0901-5027(12)00354-2. doi: 10.1016/j.ijom.2012.06.025.
48. The effects of NICE guidelines on the management of third molar teeth. McArdle LW, Renton T. Br Dent J. 2012 Sep 7;213(5):E8. doi: 10.1038/sj.bdj.2012.780.
49. Inadequate knowledge. Renton T. Br Dent J. 2012 Sep 7;213(5):197. doi: 10.1038/sj.bdj.2012.783. No abstract available.
50. Want to do clinical research? Changes in the NHS mean there's never been a better time. Renton T, Bagg J, Robinson PG, Steele J. Br Dent J. 2012 Aug 10;213(3):105-9. doi: 10.1038/sj.bdj.2012.665.
51. What Has Been the United Kingdom's Experience With Retention of Third Molars? Renton T, Al-Haboubi M, Pau A, Shepherd J, Gallagher JE. J Oral Maxillofac Surg. 2012 Sep;70(9 Suppl 1):S48-57. Epub 2012 Jul 3.
52. Needle stick injuries among dental students: risk factors and recommendations for prevention. Gaballah K, Warbuton D, Sihmbly K, Renton T. Libyan J Med. 2012;7. doi: 10.3402/ljm.v7i0.17507. Epub 2012 Jun 25.
53. Post-implant neuropathy of the trigeminal nerve. A case series. Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Br Dent J. 2012 Jun 8;212(11):E17. doi: 10.1038/sj.bdj.2012.497.
54. Update of guidelines for surgical endodontics - the position after ten years. Evans GE, Bishop K, Renton T. Br Dent J. 2012 May 25;212(10):497-8. doi: 10.1038/sj.bdj.2012.418.
55. The classification and differential diagnosis of orofacial pain. Renton T, Durham J, Aggarwal VR. Expert Rev Neurother. 2012 May;12(5):569-76. Review.
56. Notes on coronectomy. Renton T. Br Dent J. 2012 Apr 13;212(7):323-6. doi: 10.1038/sj.bdj.2012.265.
57. In-vitro regulation of odontogenic gene expression in human embryonic tooth cells and SHED cells. Leone A, Volponi AA, Renton T, Sharpe PT. Cell Tissue Res. 2012 Jun;348(3):465-73. Epub 2012 Mar 17.
58. Managing iatrogenic trigeminal nerve injury: a case series and review of the literature. Renton T, Yilmaz Z. Int J Oral Maxillofac Surg. 2012 May;41(5):629-37. Epub 2012 Feb 10.
59. A national survey of UK final year students' opinion of undergraduate oral surgery teaching. Macluskey M, Durham J, Bell A, Cowpe J, Crean SJ, Dargue A, Dawson L, Freeman C, Jones J, McDouagh A, McHanwell S, Marley J, Myrddin L, Millsopp L, Oliver R,Renton T, Taylor K, Thomson P. Eur J Dent Educ. 2012 Feb;16(1):e205-12. doi: 10.1111/j.1600-0579.2011.00717.x. Epub 2011 Oct 28.
60. Profiling of patients presenting with posttraumatic neuropathy of the trigeminal nerve. Renton T, Yilmaz Z. J Orofac Pain. 2011 Fall;25(4):333-44.
61. P16/p53 expression and telomerase activity in immortalized human dental pulp cells. Egbuniwe O, Idowu BD, Funes JM, Grant AD, Renton T, Di Silvio L. Cell Cycle. 2011 Nov 15;10(22):3912-9. Epub 2011 Nov 15.
62. Why are children still having preventable extractions under general anaesthetic? A service evaluation of the views of parents of a high caries risk group of children. Olley RC, Hosey MT, Renton T, Gallagher J. Br Dent J. 2011 Apr 23;210(8):E13.
63. Beyond patient reported pain: perfusion magnetic resonance imaging demonstrates reproducible cerebral representation of ongoing post-surgical pain. Howard MA, Krause K, Khawaja N, Massat N, Zelaya F, Schumann G, Huggins JP, Vennart W, Williams SC, Renton TF. PLoS One. 2011 Feb 23;6(2):e17096
Grants

	Funding Body
	Research Topic
	Date / amount

	MRC DPFS           Developing a pain biomarker:imaging trigeminal pain in man        2012 468K

	Pfizer funded post doc                  Assessment of specific pain receptors in V pain    2012 56K

	UKCRN FS funding   PI                 Portfolio study -Genetics toothache                       2011 40K

	Patient Charitable donation            Minimising nerve trigeminal nerve injuries            2011 50K

	Royal College Of Surgeons Felowship Nadine Khawaja                                              2011 57K

	Royal College Surgeons Eng         Developing immortal cell line of odontoblasts       2011 10K

	Royal College Surgeon Eng           Minimising CBCT radiation dose for TMS             2011 10K

	EPSRC Co PI                                 Building faces/biomaterials -dental pulp stem cells 2010 1.2M

	British pain society  PI                     Mapping Post third molar surgical pain                 2010 45K

	KCH R&D funding   PI                     Burning mouth syndrome                                      2009  60K

	Pfizer co PI                                      cASL to map trigeminal pain in Man                      2008 600K


Intended New Studies over next 3- 5 years related to Orofacial pain
Chronic pain states

1. Conditions of interest include; headaches [migraine, tension, cluster, trigeminal autonomic syndromes, giant cell arteritis] neuralgias [trigeminal neuralgia –typical and atypical, post surgical neuropathy, PHN] and neuropathic pain [persistent idiopathic intra oral and extra oral pain, trigeminal neuropathy, Temporomandibular pain, burning mouth syndrome].

Detailed phenotyping of patients attending OFP clinics  (To do)

(pain history / QST / LA blocks / Specific adjuvants)
To assess the influence of genetics, psychometrics –pain questionnaires

Pain pathways fMRI


Immunohistochemical analysis peripheral receptors /effects of blocking agents √ and ongoing
Evaluation of neurophysical and biological pathways
Evaluation of psychological needs of OFP patients and identify best practise in management develop tailored CBT/ ACT startegies to optimise iatrigeneisis and chronic OFP
These project wouldrequire dedicated support staff for database development and management, website admin and analysis

2. Genetic evaluation of biomarkers related to the development of painful post traumatic neuropathy

Over the last 4 years we have already phenotyped 500 Trigeminal nerve injury patients in detail (70% of which present with neuropathic pain)

Over 100 patients have blood collection completed for future genetic evaluation of potential biomarkers for neuropathic pain caused by surgery

Evaluation of the role in neuro inflammation in patients with and without neuropahic pain in relation to trigeminal post traumatic neuropathy

Development of a Modified  Pain Detect questionnaire for the reliable detection of Ne Pain in orofacial pain patients

3. PET evaluation of glial cell activation in the brain stem in relation to painful and non painful post traumatic neuropathies in man

While in this work we have focused on understanding persistent pain and the part that neuroinflammation might play in the pain experience, more broadly, the development of methodologies to study neuroinflammatory processes and their relationship with regional cerebral blood flow are equally applicable to a broad range of other CNS disorders, for example, Alzheimer’s and Parkinson’s Disease.

Study Aims and Objectives- Study 1: 

1. to demonstrate microglial activation, using [11C]PBR28 PET, in the trigeminal nucleus and associated brain regions of patients suffering ongoing pain following with iatrogenic trigeminal nerve injury;

2. to examine changes in regional cerebral blood flow (rCBF) representing ongoing pain in the same patients, using a perfusion MRI protocol with proven sensitivity; 

3. to examine relationships between [11C]PBR28 binding potential and rCBF endpoints;

4. to utilise multivariate pattern recognition methodologies to provide individualised, probabilistic diagnostic classification of patients with trigeminal neuropathic pain, compared to control participants using PET and rCBF endpoints.

Study 2:

1. to detect the effects of minocycline or rCBF indices of neuroinflammation and pain in patients with painful trigeminal neuropathies;

2. to utilise multivariate pattern recognition to discriminate the central effects of minocycline from placebo administration;

Acute pain states
Dental pain

Influence of genetics, psychometrics  (pilot microarray studies ongoing)

Pain pathways fMRI

