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Learning objectives

» Describe risk assessment, prevention and management of nerve injuries
related to local anesthesia and endodontics.

» Apply simple strategies to identify patients at higher risk of potential nerve
injury and to mitigate those risks.

» Recognize how to prevent, identify and manage trigeminal nerve injuries in
relation to local anesthesia or endodontics.
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The Pessimists
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And the undecided.........
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However.........

» All dentists are optimists
when considering the
outcome of nerve injuries in |
their own patients!
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Overview
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Why prevent these How to prevent How to prevent How to manage Summary and
nerve injuries!? LA nerve injuries! Endo nerve injuries? nerve injuries?  work to do
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Why are nerve injuries such a big deal ?




Why are nerve injuries such a big deal ?

N

Avoidable /

negligent ” ‘ . 4 permanent

S >70%
patients have
chronic pain

Associated
functional and
psychological
impact
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And.......

When pain is poorly managed, diagnosed, or persistent, it
is the most common cause for complaints and litigation

> Copyright www.orofacialpain.co.uk/newhome



The consequences of trigeminal nerve injury include;

» Constant pain, numbness and altered sensation

»  (>70% of patients, 95% implant /endo related nerve injuries)

» Permanent nerve injury after endo and implants
> (Implant 92%, 95% endo , LA 25% and M3M 0.2-2%)

» Functional problems with speech, socialising and coping
with pain (all patients)

» Psychological impact

» (68% of patients have Post traumatic stress disorder)

» Medicolegal issues

______________________________________________

treatment. Dent Clin North Am. 2015 Jan;59(1):143-56

4

Nerve trauma caused by dental
procedures is associated with altered
sensation and chronic pain. Complete or
partial loss of sensation is often reported by patients
who have experienced nerve trauma
during implant surgery. Some patients report
persistent pain and neurosurgery disturbance long
after the normal healing time has passed. In addition,
neuropathic pain is reported after implant surgery.

Practitioners who undertake
high risk dental procedures
must be familiar with the
differential diagnosis,
prevention, and management
of neuropathic pain.

e m e m A A m e — e m ey —— e ———————— =



What type of pain?
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Chronic post surgical neuropathic pain

Estimated incidence Estimated chronic US surgical volumes
of chronic pain severe (disabling) pain (1000;)1-
(>5 out of score of 10)

"1 Kehlet H et al, 2006 Lancet

Unknown

General surgery 30% get persistent pain 10% are severely affected
Very few related to dentistry (< 1-0.2%) However 1-7 % Endo cases ollege



Patient risk factors for chronic post surgical (Ne) pain

» Age -Higher risk of persistent neuropathy over 50 years

» Pre-existing NePain conditions Migraine, Fibro Myalgia

» Pre-existing nerve pathology

» Psychological diagnoses (cognitive fear pain and or surgery, personality dlsorder
poor coping, hypervigilance, catastrophising, introversion) :

P.AT ou

» Prior abuse and neglect or institutionalisation or significant life event

» Minimising CPSP
» Minimal access surgery
» Local anaesthesia
» Good perioperative pain management

» Preoperative identification of neuropathic pain




»  Painful post traumatic trigeminal neuropathy PPTTN (ICHD Beta 3)
» ) Oral Facial Pain Headache.2014 Winter;28(1):52-60. Painful traumatic trigeminal neuropathy: an open study on the
pharmacotherapeutic response to stepped treatment. Haviv Y, Zadik Y, Sharav Y Benoliel R
. . Trigeminal neuropathy
»  Persistent dento alveolar pain PDAP :
No pain -Numbness
» Rev Pain. 2011 Dec; 5(4): 18-27.Dento-Alveolar Pain Disorder (PDAP): Working towards a Better Understanding
Donald Nixdorf and Estephan Moana-Filho,
»  Trigeminal neuropathy post intervention PTN
» Renton T, Yilmaz Z. Profiling of patients presenting with posttraumatic neuropathy of the trigeminal nerve.
Pain. 201 | Fall;25(4):333-44.
»  Trigeminal Neuropathic pain TNP
» Differences and similarities between atypical facial pain and trigeminal neuropathic pain Heli Forssell,
Tenovuo, Pekka Silvoniemi, and Satu K. Jadskeldinen Neurology October 2, 2007 vol. 69 no. 14 14
»  Chronic post surgical pain
»  Other redundant terms
» Non-odontogenic tooth pain, Chronic tooth pain, Atypical odontalgia Phantom tooth pain
4

Nomenclature for V neuropathic pain

Itsconfusingt

What about neuropathic dental pain preceding surgery?
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Post Endo pain

Prevalence

Nixdorf et al. 10.0% 651 patients meeting criteria for
pain 6 months following RCT. On average, these
patients reported their pain as mild to moderate in
intensity, present for about |10 days in the preceding
month

Vena et al. 3.5% persietnt odontogenic pain @ 3-5
years

Impact

»

Post Endo pain minimally interfered with daily activities.

RCT significantly increased the risk of developing persistent
pain (odds ratio [OR]=1.19 per | day increase in pain
duration, 95% confidence interval [CI]: 1.07-1.33), whereas
optimism about the procedure reduced the risk (OR=0.39,
95% Cl: 0.22-0.67).

Author manuscri
2 Pain. Author manuseript;

HHS Public Access
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Published in final edited form a

Pain. 2016 January ; 15 -165. doi:10. j-pain.0000000000000343.

Frequency, Impact, and Predictors of Persistent Pain Following
Root Canal Treatment: A National Dental PBRN Study

Donald R. Nixdorf! 22" Alan 8. Law!5, Kimberly Lindquist®, Gregory J. Reams’, Emery
Cole®, Keith Kanter?, Ruby H.N. Nguyen'®, D. Robert Harris'!, and National Dental PBRN
Collaborative Group'?

'Division of TMD and Orofacial Pain, School of Dentistry, University of Minnesota, Minneapolis,
MN

2Department of Neurology, Medical School, University of Minnesota, Minneapolis, MN
HealthPartners Institute for Education and Research, Bloomington, MN

4Private Practice, The Dental Specialists, Lake Elmo, MN

14 Dec;40(12):19 oi en.20 g

014 Sep 12

root canal therapy and its impact on oral health-

Prevalence of persistent pain 3 to 5 years post prima
related quality of life: PEARL Network findings.

+ Author information

Abstract
INTRODUCTION: The frequency of persistent pain 3-5 years after primary root canal therapy and its impact on the patient's perceived oral
health-related quality of life was determined in a practice-based research network

METHODS: All patients presenting to participating network practices who received primary root canal therapy and restoration for a permanent
tooth 3-5 years previously were invited to enroll. Persistent pain was defined as pain occurring spontaneously or elicited by percussion,
palpation, or biting. The patient also completed an oral health-related quality of life questionnaire (Oral Health Impact Profile-14)

RESULTS: Sixty-four network practices enrolled 1323 patients; 13 were ineligible, 12 did not receive a final restoration, and 41 were
extracted, leaving 1257 for analysis. The average time to follow-up was 3.9 + 0.6 years. Five percent (63/1257) of the patients reported
persistent pain, whereas 24 of 63 (38%) exhibited periapical pathosis and/or root fracture (odontogenic pain). No obvious odontogenic cause
for persistent pain was found for 39 of 63 (62%). Teeth treated by specialists had a greater frequency of persistent pain than teeth treated by
generalists (9.3% vs 3.0%, respectively; P < .0001). Sex, age, tooth type, type of dentist, and arch were not found to be associated with
nonodontogenic persistent pain; however, ethnicity and a preoperative diagnosis of pulpitis without periapical pathosis were. Patients
reporting pain with percussion tended to experience pain with other stimuli that negatively impacted quality of life including oral function and
psychological discomfort and disability.

CONCLUSIONS: These results suggest that a small percentage (3.1%) of patients experience persistent pain not attributable to odontogenic
causes 3-5 years after primary root canal therapy that may adversely impact their quality of life
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Differential Diagnoses for Persistent Pain Following Root Canal

19 Patients with PerSiStent Pain Treatment: A Study in the National Dental PBRN

. o . . Donald R. Nixdorf! 23" Alan §. Law®5, Mike T. John'¢ Radwa M. Sobieh’, Richie Kohli®,
7 Patl ents (3 7 A)) We re glven Odo ntogen |C Ruby H.N. Nguyensj and National Dental PBRN Collaborative Grt:pup9
'Division of TMD and Orofacial Pain, School of Dentistry, University of Minnesota, Minneapolis,
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2Department of Neurology, Medical School, University of Minnesota, Minneapolis, MN
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[TM D] pain Abstract
. . . Introduction—Pain present 6 months following root canal treatment (RCT) may be either of
> I fro m P ersistent d entoa I veo I ar Pa| n d ISO rd er odontogenic or nonodontogenic origin. This is importance because treatments and prognoses are
different; therefore the aim of this study was to provide specific diagnoses of patients reporting
[P DA P] ) .= heuro path IC Pa| n ? N erve | nl u ry pain 6 months after receiving initial orthograde RCT.
Methods—We enrolled patients from the Midwest region of an existing prospective
. [o) . observational study of pain after RCT. Pain at 6 months was defined as >1 day of pain and average
2 Patl e ntS ( I I /O) h ad bOth Od (o] ntOge nic an d pain intensity of at least 1/10 over the preceding month. An Endodontist and an Orofacial Pain
. . practitioner independently performed clinical evaluations, which included periapical and cone-
non -Od (o) ntogen IC d |agn oses beam CT radiographs, to determine diagnoses.

Results—Thirty-eight out of the 354 eligible patients in the geographic area (11%) met the pain
criteria, with 19 (50%) consenting to be clinically evaluated. As the sole reason for pain, 7 patients




Differential diagnosis of persistent post endo pain

. . Oral Surg Oral Med Oral Pathol Oral Radiol, 2018 Jan 5. pii: $2212-4403(18)30004-X. doi:
Odontogenlc pal n 10.1016/.0000.2017.12.020. [Epub ahead of print]

Identifying criteria for diagnosis of post-traumatic pain
and altered sensation of the maxillary and mandibular
branches of the trigeminal nerve: a systematic review.

»  Dentine sensitivity

» Inflammatory

Author information

Periapical periodontitis Abstract
OBJECTIVE:
PU | PltlS The aim of the study was to systerr

trigeminal nerve injury.

TM D STUDY DESIGN:
PPTTN Painful Post Traumatic Trigeminal Neuropathy A systematic review of the iteratur

were patients diagnosed with nerve
»  Unilateral facial or oral pain following trauma to the trigeminal ookttt
persistent pain or unpleasant sens:
nerve, with other symptoms and/or clinical signs of trigeminal nerve RESULTS:

dysfunction. ICHD-3 Beta-2016 Part 3 (13.1.2.3) Intotal, 2 aticles were included. [

thermal quantitative sensory testing
PDAP Persistent dentoalveolar pain (34%). Nevtopathl pain wes asse)

neuropathic medication (7%); ques

Functional impact was assessed in

» Dysesthesia episodes, otherwise referred to as ‘pain’ in performing crial neurosensory
which: Located in the dento-alveolar region (anatomically) iAnipiae
innervated by the trigeminal nerve. Demonstrating coeuusions:
continuous or near continuous temporal course and bassd on the best avaliable eviden
present more often. Cannot be explained by another ol

“Wait a minute here, Mr. P{PM& ... Maybe it
isn’t kidney stones after all.”




Post endo persistent pain

CLINICAL INVESTIGATIONS

Non predictors

» Specialty training Predicting Severe Pain after Root Canal
Therapy in the National Dental PBRN

» Patient demographics

AS. law'?, DR. Nix

Predictors
» Patient >57 years (Klasser et al)

» Severe pre operative pain-symptomatic
periapical periodontitis

(Seltzer et al. 1961; Genet et al. |987;Walton and Fouad 1992;

Torabinejad et al. 1994; Imura and Zuolo 1995; Glennon et al. 2004).

» High level pain post surgery

» Pain worsened with stress (is this
neuropathic pain)
No Axis 2 assessed




Endo related chronic neuropathic pain

» |-7% of single endo treatment results in chronic neuropathic pain
» How many patients have Neuropathic pain before endo RX?

» Survey of 2338 patients undergoing non surgical endo using A modified version of the Self-
Administered Leeds Assessment of Neuropathic

» The prevalence of persistent pain of neuropathic origin among respondents after receiving single-
tooth nonsurgical root canal treatment was 7% with the average pain reported as 7.2 on a visual
analogue scale (where 0 is no pain and 10 is pain as severe as it could be).

»  Neuropathic pain was more common in middle-aged (mean 50.6 years of age) individuals with
no sex predilection and occurred more frequently in the mandibular arch without any differences
attributable to the number of canals treated.

» Also, the majority of subjects most frequently endorsed their pain experiences as abnormal
sensitivity to touch and pain when the area is pressed or rubbed

W, Villines D, Johnson BR



Consequences Endo related PPTTN-
NePain, numbness + altered sensation

»  Whilst surgical endodontics resulted in chronic »  Groltze et al reported on || patients with endodontic
neuropathic pain in 5% of patients

Campbell RL, Parks KW, Dodds RN Chronic facial pain associated with
endodontic therapy. Oral Surg Oral Med Oral Pathol. 1990
Mar;69(3):287-90 dominated by hypaesthesia and dysaesthesia with 50% of

associated neuropathy and their management.They

similarly reported that the neurological findings were

» In a previous study of |35 patients with inferior alveolar ~ patients reporting pain.
nerve injuries caused by dental treatment or malignancy, |
22% presented with dysaesthesia which was
significantly associated with the female gender

| of 61 patients with Endo NI presented with significant
pain only 40% responded to surgery Pogrel 2007

and previous chronic pain » In our cohort of 28 patients 80% had ongoing pain for
Oshima K, Ishii T, Ogura Y, Aoyama Y, Katsuumi l. Clinical investigation more than 3 months (definition of chronic pain) prior
of patients who develop neuropathic tooth pain after endodontics h d R i
procedures. | of Endodontics 35;7:958-96| to the most recent endo treatment. Renton et al In press

Devine M, Modgill O, Renton T Mandibular division
trigeminal nerve injuries following primary endodontic treatment. A case
series. Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017



Particular issues with Trigeminal pain?

» Big part of our lives
» Underpins the primordial survival instincts
» Constant unavoidable activity

» Underpins daily pleasure in health
Eating

Drinking

Speaking

Smiling

v Vv VvV Vv VY

Sexual interaction

» Underpins our identity!
Most nerve injuries are permanent and cannot be fixed



Consequences of nerve injury

The IAN is contained within a bony canal which predisposes it to compression and possible ischaemic type
injury.
» Compression of peripheral sensory nerves over 6 hours can evoke nerve fibre atrophy Shimpo T,

Gilliatt RW, Kennett RP, Allen PJ. Susceptibility to pressure neuropathy distal to a constricting ligature in
the guinea-pig. J Neurol Neurosurg Psychiatry. 1987 Dec;50(12):1625-32

» Ischaemia alone without direct nerve damage will cause sufficient neural inflammation and
damage to cause permanent nerve injury. Park YT, Kim SG, Moon SY. Indirect compressive injury to
the inferior alveolar nerve caused by dental implant placement. J Oral Maxillofac Surg. 2012
Apr;70(4):e258-9.

» Three months after the IAN injury, permanent central and peripheral changes occur within the
nervous system subsequent to injury, that are unlikely to respond to surgical treatment intervention
Yekta SS, Smeets R, Stein JM, Ellrich J. Assessment of trigeminal nerve functions by quantitative sensory
testing in patients and healthy volunteers. J Oral Maxillofac Surg. 2010 Oct;68(10):2437-51. ING'S

ollege

“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ LONDO
> Tara Renton Kings College London —



Consequences
Presentation Features of neuropathic pain

Pain Wheal and flare
Allodynia pain with non noxious stimulus
pain on touch/cold/hot
* 70% mechanical allodynia
* Cold allodynia a particular feature of extra oral
dermatome in patients with IANIs
* Some LNI patients report tastent and warm
allodynia
Hyperpathia
pain continues when stimulus removed 54% patients
Hyperalgesia
increased pain to painful stimulus 48% of patients
Altered sensation -Hyperaesthesia
o Paraesthesia —pins and needles, formication, many

e : Neuropathic pain in;
descriptions € » 95% of implant patients

o Euy:;isgthesm — uncomfortable sensations often d ,"‘ 923 o: er.\dodontic nerve injuries
Anaesthesia -Numbness- hypo aesthesia | J \ %l ISZ;"‘; I‘:vlilsldom tooth surgery



Clinical presentation
Trigeminal Post Traumatic Neuropathy (n=525)

»  Onset of neuropathy +/- pain correlates with Pain descriptors

intervention surgery or local anaesthetic Pt ctroe i a0

» LNI patients (mean age 38.4 years [range 20-64]
Male:Female ratio 37:63%

» |ANI patients (mean age 43.2 years [range 22-85];
Male:Female ratio 27:70%

Functionality
Significantly daily functional impact 65%

Increased with associated pain

Referral from: Psychologically (PTSD in 68% of patients)

» General dental practitioner LNI = 40%/IANI = 51%
> Specialist LNI = 50% IANI = 32% Neuropathy 100%

Dermatome: The neuropathic area varied between 5-
100% of the affected dermatome (intra- and/or extra-

Significant impact especially with pain 62%

» Reported extreme pain during surgery 48%

» Reported high level pain post surgically 56% orally).
> 1ANI related to: Hypoeasthetic or Hyperaesthetic?
. Mechanical allodynia 70%
»  Third molar surgery 60%
Mechanical Hyperalgesia 48%
» Implant 14%
_ Subjective Function
» LA |6% _ Neuropathic Area (%)
» Endo 8%
Versatis
G T A ST PO PeT P EEEEEEEEEEEEEEL SEEE - - - | I 1Y TS
P Periapical infections 1% T Newropathic Area (%)

Extraorally
»  Facial electrolysis A ntraorally




Consequences -

Permanency of nerve injuries

____________________________________________________________________ Permanent |AMI (Rud 1883, Renton et al
Qv i i 2005)

(Mason, 1983)

Nerve damage related to dental _ ..
procedures are mainly permanent n

(except LNIs related to LA or lingual access M3M Cocalanaesinesia
nferior dental
block (Lidocai
surgery) ) . e eTated ST
Permanency Of NIS r = ? 4 y - 5 " | i o ehames Galindo-Moreno, 2013)
_- ' w A N s ¥ i Complete (Renton etal 201&6in
TMS |AN| 00 | _2% ' ' \ ¥ - | Partial lot
TMS lingual access LNI  10-12% ¥ w4 ‘
LA IDB 25% ‘ |
Implant 60-87% = el ez |
Endo 86-87% | gl |

10 partia
11 mpto

------------------------------------------------------------------------ 1 (2 (Renton et al 2016 in

} experie o) press)



Consequences of nerve injury
Lack of consent

Poor consent practice re nerve injury (N=585 patients)

* 90% of M3M patients
* Only 10% of M3M patients were advised of high risk

» < 24% of implant patients
* 0% LA or endo nerve injury patients

Renton T, Dawood A, Shah A, Searson L, Yilmaz Z. Post-implant neuropathy of the trigeminal nerve. A case series. Br Dent J. 2012 Jun
8;212(11):E17. doi: 10.1038/sj.bd].2012.497, Ucer C, Yilmaz Z, Scher E, Suzuki |, Renton T. A Survey of the Opinion and Experience of UK Dentists Part 3:
An Evidence-Based Protocol of Surgical Risk Management Strategies in the Mandible. Implant Dent. 2017 May 10. doi: 10.1097/1D.0000000000000602. [Epub ahead
of print] Yilmaz Z, Ucer C, Scher E, Suzuki J, Renton T. A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk Assessment Strategies and the

J, Refgpon T. A Survey of the Opinion and Experience of UK Dentists: Part 2: Risk Assessment Strategies and the Management of latrogenic Trigeminal Nerve Injuries
Related to Dental Implant Surgery Implant Dent. 2016 Oct;25(5):638-45



Consequences
Neuropathy causing functional problems

A

4127% Pain + paraesthesia + numbness

Paraesthesia + numbness

-R-eCent St_Udy @ KCL on 585 nerve ;.5-2::-';:.-F'i.'-.lr'ilE!Sﬂ'l‘-}Eiil + pain e
Injury patlents 7.94% Pain + numbness —
c : 4 76% Pain only
Us_ually relate_d _to ongoing persistent .= . Numbnesgonly
pain and or ellC-Ited p_aln Total number of patients = 63
Reported functional impact on;
. Shaving
Eating . Work
Kissing § Make-up..
Brushing teeth S Confidence
Drinking ‘; Socialising
= Speech
Speech £ Drinking
SOC|aI|S|ng B@Shing teeth
Sleeping £  Kissing

Outdoor activities Eating

________________________________________________________________ 10 FrequencgO




» Depression

» Anger

» Post traumatic stress disorder 68%
» Victim of abuse

» Loss of ability to trust

Acceptance

Testing /’

Emotional Response

Immobilisation Depression

The psychosocial and affective burden of posttraumatic neuropathy following injuries to the trigeminal nerve. Smith ]G, Elias LA, Yilmaz Z,
Barker S, Shah K, Shah S, Renton T.] Orofac Pain. 2013 Fall;27(4):293-303. doi: 10.11607/jop.105 Sullivan MJ et al. Catastrophizing and
perceived injustice: risk factors for the transition to chronicity_after_whiplash injury. Spine_(Phila Pa 1976).2011_Dec 1;36(25_Suppl):5244-9
Dd%;92(12):2041-56. Review



Consequences
Medicolegal......ccccceeieiiiieeiecccnccnne

No. 1 July 2011

ral Surgery, Oral Medicine,
ral Pathology, Oral Radiology, and
ndodontology

ENDODONTOLOGY Editor: Larz S.W. Spdngberg

Medico-legal aspects of altered sensation following endodontic
treatment: a retrospective case series
Navot Givol, DMD,* Eyal Rosen, DMD,” Lars Bjgrndal, DDS, PhD.* :
Silvio Taschieri, MD, DDS,? Ronen Ofec, DMD, and Igor Tsesis, DMD." Tel Hashomer and
Tel Aviv, Israel, Copenhagen, Denmark, and Mi Italy
$ g . UNIVERSITY OF COPENHAC D
UNIVERSITY OF \H[ \\I
Objective. The objective of this study was to (malyze cases of liability claims related to pe nt altered sensation
following endodontic tre as to ¢ i edico-legal aspects of this complication.
Study design. A co > search of an |<mo|1 pIOI(‘ ional liability insurance database was conducted to .
er xt(‘nl alle‘rtd sen following endodontic treatment. ING S
molar \,\hl( h was d\\O(latC(] \\llh . A g mNDO
/€ / . 5 WX { 3 t '

found. Non




Patient’s perspective




Overview

VWhy prevent these How to prevent How to prevent How to manage Summary and
nerve injuries!? LA nerve injuries? Endo nerve injuries? nerve injuries!  work to do

> Tara Renton Kings College London



Why prevent Local anaesthetic nerve injury?

Most importantly prevention of nerve injuries is possible. The long term significant problems
seen in patients with these nerve injuries is exemplified in that the;

» nerve injuries cannot be ‘fixed’. We have to wait for resolution whilst managing the patient
therapeutically using medical and psychological interventions.Thus there is no fix’ for |A related
nerve injuries only prevention.

» 25% of the LA nerve injuries are permanent

» Theinjury is related to high levels of dysaesthesia and pain mainly affecting the tongue with
attendant social and psychological impact

» No warning and patient has ever heard of them and the resultant isolation for the patient is
severe.At least with consent patients are aware of these rare but possible injuries.

» There is significant stress to both dentist and patient.
ING'S
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LA nerve injuries related to dentistry

» Summary of nerve injury patients March 2008 —2016
» 400 IANI patients (73% F: 26.8% M; mean age = 46.5 years [range |8 — 85])
» 214 LNI patients (64.5% F: 34.6% M; mean age = 38.6 years [range 20 -73])

Causes of IANI's
Causes of LNI

Apicoectomy
Trauma Dther
Spontaneous
Pathological excision Spontaheous
Other Direct needlefin
Other tooth extraction Irect needleinjury
Apical infections ;
P Edodor :li Endodpntics

injury frqm LA h

Cause
Cause

injury from LA
Implants |
TMS

T™S

-40 10 60 10 160

> Tara Renton Kings College London



Operative risk
Preventing Local anaesthetic nerve injuries (LANIs)

Block
cause nerve
injuries

DENTAL JOURMAL

natu
CUl S R LI * 13319 4400

EURopean
QUINTESSENCE

UK dentists' experience of iatrogenic
trigeminal nerve injuries in relation to
routine dental procedures: why, when
how often?
A low dose of subperiosteal anaesthesia injection versus a high dose of infiltration anaesthesia to minimise the

risk of nerve damage at implant placement: A randomised controlled trial
. i f onso, Fal hez, Noem inag t i Mui uardia

The use of the mandibular infiltration
anesthetic technique in adults

John G. Meechan, BSc, BDS, PhD, FDSRCS, FDSRCPS
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Dentistry is the ONLY healthcare
profession taught to aim for nerves
blindly during block injections!




Possible mechanisms

Mechanical Direct needle/ indirect scarring

ChemicallLA agent, buffen) preservative
Haemagfobin (Fe Yritates nerve




Risks factors for Dental LA NIs

- Block anaesthesia

Lingual nerve > IAN Buplvacalne
Technique or Anatomy?

Concentration of LA agent Mepivacaine

Agent toxicity

- Multiple injections Citanest

- Severe pain on injection
Smith and Lung 2006
Type of LA Agent
Type of vasoconstrictor?
Sedated / anaesthetised patients? Articaine
Lack of LA aspiration?
Volume of LA?
Speed of injection?
Patient? ollede

Lidocaine




Risk Factors LA concentration

Increased concentration of LA agent DOES increase risk of
nerve injury!

— Hillerup & Jenson 2008
— Haas &Lennon 2009
— Garisto et al 2010
—  Hillerup PALY
— Renton 2011
— Haas 2011
* Articaine 21 times more likely to cause injury
— Hillerup et al 2011
— Hillerup et al 2011b
* Rat nerve neurotoxicity 2vs 4% Articaine =concentration of Agent more likely neurotoxin than mechanical injury with saline
— Pogrel 2012 From Pogrel 2012
— Jacobs K report IFDAS 2015
. .. quent Y as the inferior alveolar nerve. urlng . cases ot nonsurgica
- Piccini et al 2015 paresthesia were reported to PLP, a reported incidence of 1 in 609,000 injections. For the
— Gaffen & Haas 2009 2 local anesthetic drugs available in dental cartridges as 4% solutions, i.e., articaine and

prilocaine, the frequencies of reporting of paresthesia were significantly greater than

expected (;?, exact binomial distribution; p < 0.01) based on their level of use by Ontario
dentists. These data suggest that local anesthetic neurotoxicity may be at least partly
involved in the development of postinjection paresthesia.




Risk factors for persistent neuropathy related to IDBs
In order to minimise complications related to dental LA you need to consider odifying

the following risks
E Block anaesthesia  Nerve block injections should be undertaken without intent on direct

patients who experience the ‘funny bone’ neuralgia due to the IDB needle being placed toc Block r
inferior alveolar nerves experience persistent neuropathy injections

. Lingual nerve > IAN Is this technique related or anatomically related (less fascicl” ™ L or
recovery). Perhaps the direct IDB approach may place the lingual nerve;—*—- — [ eth

indirect technique.
0 Concentration of LAAny increased concentration of any agent leads to incre?

Multiple ey @iy

O Volume of LA There is no evidence to support this sug_ Injections “yrotoxic,
dependent upon the proximity, LA concentration, neural damage additione —
neurotoxicity. Type and

. MulthIe |n|e<.:t|ons Secor‘ld or subse’quent |n.|ect|f)ns that |mped.e directly on-or in ns concentration
associated with the usual ‘funny bone’ neuralgic pain. Thus the patient does not self-p-
rendering the nerves more at risk of direct damage. of LA agents

. Severe pain on injection 60% increased occurrence of persistent neuropathy after IDBs (2

. Type of LA Agent  Bupivicaine most neurotoxic of all LA agents Extreme

0 Type of vasoconstrictor? The role of vasoconstrictor in nerve damage is unknown .

In

- Sedated or anaesthetized patients? There is no evidence to support unresponsive pa. v to protect
themselves when neuralgia (funny bone reaction) occurs as the IDB needle enr durlng rve.

E Lack of LA aspiration? Again there is no evidence to support that aspiration dur. _ injections ~r persistent
neuropathies but a pragmatic view may infer less chemical injected intra neurally themical nerve
injury.

Renton T, Adey-Viscuso D, Meechan |G, Yilmaz Z. Trigeminal nerve injuries in relation to the local anaesthesia in mandibular injections. Br Dent |. 2010




How do we modify the risks of LA Nerve injury?

Technique

»  Avoid blocks when possible
Infiltration technique
Avoid multiple blocks
Type of IDB Technique

+ always Aspirate

Agent

Avoid Bupivicaine

Use low conc IDBs

Use alternative IDB techniques
Follow up

»  Patients who experience neuralgic pain during injections
should be contacted post treatment and reassured

Early management

»  Therapeutic approach limited evidence base ING'S
»  Vitamin B complex ollege
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LONDO



Prevention —-Technique

Direct Halstead
technique may place
LN at higher risk?

ING'S
ollege
LONDO




Prevention —Technique
Consider.-an indirect Halstead .or .Gow.Gates or.Akinosis technique......._.___.

lirect Halstead
que or Gow Gates( 4
Akinosi -\\\\\\ (o

\ N




Prevention IDB failure
Avoid multiple blocks
Supplemental injections Intra osseous

The addition of the intraosseous injection after an inferior alveolar nerve block,
in the first molar, will provide a quick onset and a high incidence of pulpal
aneasthesia (approximately 90%) for 60 minutes. Clinically, the supplemental
intraosseous injection works very well

Intraosseous injection is more successful than the intra-ligamentary injection

BUT you’re giving intravascular LA!

Dunbar D, Reader A, Nist R, Beck M, Meyers, W.Anesthetic efficacy of the intraosseous injection after an inferior alveolar
nerve block. | Endod 1996:22:481-6. Guglielmo A, Reader A, Nist R, Beck M,Weaver ]. Anesthetic efficacy and heart rate
effects of the supplemental intraosseous injection of 2% mepivacaine with 1:20,000 levonordefrin. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 1999;87:284-93.) Stabile P, Reader A, Gallatin E, Beck M,Weaver |. Anesthetic efficacy and heart
rﬁ@{q#scyé,b@ﬁb\wwa%sg@g# ergi@adédﬁ?esﬁ’@eabhéﬁi@@@ apiekpheiserafsh felodorvtes - eolleblgtre--

a Sur Oral ral FPatho diol 07:4 1.
G’ XCE 1 News é%t WwWIin er ec?e (ﬁ/



https://www.aae.org/uploadedfiles/publications_and_research/endodontics_colleagues_for_excellence_newsletter/winter09ecfe.pdf

IDB failure

Buccal Articaine infiltration for Irreversible Pulpitis

¥

|82 patients

122 achieved successful pulpal anesthesia within
|0 minutes after initial IANB injection only 82
experienced pain-free treatment.

Articaine buccal infiltration (ABI) and
Intraosseous (IO) allowed more successful (pain-
free) treatment

IANB + ABI 84% pain free RX
IANB + 10 68% pain free Rx
IANB + PDL 48% pain free Rx
IANB alone 32% pain free Rx

.Evidence of buccal infiltrations of articaine alone producing pulpal
anesthesia in up to 92% of uninflamed pulps has been cited earlier®
Robertson D, et al. J Am Dent Assoc 2007;138:1104-12

~Mandibular buccal infiltration is more effective with 4% articaine with
epinephrine compared to 2% lidocaine with epinephrine.“
Kanaa MD, Withworth JM, Meechan JG, J Endod 20712;38:421-425,

ING'S
ollege



Avoid block injections where possible
Infiltration LA is more effective with less NIs and systemic side effects

The use of the mandibular infiltration Infiltration dentistry is possible
anesthetic technique in adults due to porosity of the mandible

John G. Meechan, BS<, BDS, PhD, FDSRCS, FDSRCPS

Background.

[ infiltration an
- e mandibular
its mechanism of ac

]HJJ }}.'I}}]‘.UIL].-\'\H([

the dual

articaine with 1:100,040 epineph
fective than 2 t i ne with 1:1

bining buccal and lin,
in the mandi

With respect to maxillary infiltration anesthesia, some studies have found 4% articaine to be more effective than 2% lidocaine for lateral
incisors but not molars (Evans et al., 2008), while others reported no clinical superiority for this injection (Oliveira et al., 2004;Vahatalo et al.,

lidocaine for buccal infiltration in patients experiencing irreversible pulpitis in maxillary posterior teeth (Srinivasan et al.,2009)



Prevention LA nerve injury -

Evidence based for;

» Pulpal anaesthesia in the anterior mandible compared with 2014 survey Germ?.n denta.l LA practise
inferior dental block(IDBs) 74% using infiltration dentistry!

Meechan JG The use of the mandibular infiltration anesthetic technique in adults. J Am Dent
Assoc. 2011 Sep;142 Suppl 3:19S-24S.

» Restoration of pulpitic mandibular molars in adults

Zain M, et al Comparison of Anaesthetic Efficacy of 4% Articaine Primary Buccal Infiltration Versus 2% Lidocaine ‘ \
Inferior Alveolar Nerve Block in Symptomatic Mandibular First Molar Teeth. | Coll Physicians Surg Pak. 2016 4 | \ © Infiltration anesthesia
Jan;26(1):4-8. [ | \ uBlock anesthesia
Poorni S, et al Anesthetic efficacy of four percent articaine for pulpal anesthesia by using inferior alveolar Inf. +block

nerve block and buccal infiltration techniques in patients with irreversible pulpitis: a prospective
randomized double-blind clinical trial. ] Endod. 201 | Dec;37(12):1603-7

» Exodontia in adults and children

Thakare A, Bhate K, Kathariya R Comparison of 4% articaine and 0.5% bupivacaine anesthetic efficacy in Injected volume :
orthodontic extractions: prospective, randomized crossover study. Acta Anaesthesiol Taiwan. 2014

Jun;52(2):59-63.

LA - technique

_ 0,33
T

7313 / 1Inf, + other

Infiltration: 1,2 ml £ 0,5 ml Block: 1,5ml = 0,3 ml

» mplant surgery

Etoz OA, Er N, Demirbas AE. Supraperiosteal infiltration anesthesia safe enough to prevent
inferior alveolar nerve during posterior mandibular implant surgery? Med Oral Patol Oral Cir
Bucal. 2011 May 1;16(3):e386-9

Courtesy Prof Monika Daublander

» periodontal surgery Il;{zglg
» --improved patient comfort-Patients will undoubtedly prefer having-full----------------- - LONDO

P> lingual sensation and shorter duration LA anaesthesia after dental
treatment



Buccal infiltration Articaine / Lidocaine for adult molars
irreversible pulpitis or IDB plus Buccal Articaine

random- eﬁects model. Results: Two hundred seventy

Rewew Article

Does Articaine Provide an Advantage over Lidocaine

in Patients with Symptomatic Ireversible Pulpits? sion riteria. For combmed studies, articaine was more
A Systematic Review and Meta-analysis likely than lidocaine to achieve successful anesthesia

M Martan Mo P o R (odds ra‘uo [OR], 2.21; 95% (I, 1 347 P= l-
_ Maxillary mflltra’uon '
showed no signific rence betwee |
and lidocaine (OR, 3.99; 95% Cl, 0.50-31.62; P = .19;
1* = 59%). For combined mandibular anesthesia studies
articaine was superior to lidocaine (OR, 2.20; 95% Cl,
1.40-3.44; P = 0006; I* = 30%), with further subgroup
analysis showing no difference for mandibular block
anesthesia (OR, 1.44; 95% Cl, 0.87-2.38; P = .16
1 = 0%). When used for supplemental infiltration after
successful mandibular block anesthesia, articaine was
significantly more effective than Iidocaine (OR, 3.55; ING'S

95% (I, 1.97-6.39; P < .0001; I2 = 9%). There werclil LON%%(-’




Infiltration dentistry is dependant upon
The site and procedure

Maxillary dentistry can be
performed using Lidocaine 2%
with adrenaline for all procedures
Buccal infiltration with intra-

septal injections
No additional benefit using 4%

Articaine infiltration over
Lidocaine

Mandibular 15t molars for perio,
restorations or implants

Articaine 4% buccal and Lidocaine 2% lingual
infiltration s OR for extractions buccal
infiltration intra-ligamental

Endo for pulpitic first molar

Mandibular Molar Endodontic
procedures may be only
procedure to require IDBs

lllustration courtesy of Andrew Mason University Dundee



Articaine or Lidocaine infiltration?

Systematic reviews

Articaine Bl vs Lidocaine IDB

No Difference

Articaine buccal infiltration vs
lidocaine inferior dental block -
a review of the literature

HOYV3S3yd

nd J. Mansoor?

Articaine better for pulpal
anaesthesia (EPT) in pulpitic molars

Review ANALYsIs & EvaLuATION

ARTICLE TITLE AND Administration of Articaine Anesthesia may
BIBLIOGRAPHIC .
INFORMATION Lead to Superior Profound Pulpal

e S Anesthem_a Compared with Lidocaine in
articaine versus lidocaine in Adult Patients
dentistry: a meta-analysis.

Brande RG, Anderson PF, McDorald N,
Sohn W, Peters MC SUMMARY

J Am Dent Assoc 201 1:42(5):493-504.

Selection Cri

Lidociane infiltration as effective
as Articaine in maxilla

Articaine 3.6 more effective in
mandible

REVIEWERS

ING'S
ollege
LONDO



Summary Prevention LANIs

Modify training

Avoid IDBs where possible

Avoid Direct Halstead IDB Technique (to prevent Lingual nerve injuries)
Avoid multiple blocks use supplemental injections

Use alternative IDB techniques (Akinosi or Gow Gates)

Avoid high concentration IDBs (Articaine, Mepivacaine, Prilocaine)
Stick to Lidocaine ID blocks for now!

Always aspirate

No IDBs under GA

Consider infiltration dentistry where possible!

v Vv VvV VvV VvV VvV VvV VvV Vv v

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

ING'S
ollege
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Overview

VWhy prevent these How to prevent How to prevent How to manage Summary and
nerve injuries!? LA nerve injuries! Endo nerve injuries! nerve injuries’  work to do

> Tara Renton Kings College London



Endodontic related IAN injury is third most

Endo and Implant nerve injuries are
increasing

Othner

spontanecus

Cohort of 335TNIs 2011-15

Imglant placement

TMS under IV sedation & LA N In survey of 2338 patients 7% sustained
e | m—— chronic neuropathic pain after a single
TR e endodontic procedure

in a0 20

Frequency




Endodontics-Related Paresthesia of the Mental
and Inferior Alveolar Nerves: An Updated Review

C ct Author

Zahed Mohammadi, DMD, MSD

Flavio R. Alves, PHD; Mariana S. Coutinho, DDS;
Lucio S. Gongalves, PHD

The term paraesthesia relates to
symptoms of the patient (as in Pain or
numbness) it is NOT a term used to mean
neuropathy (or malfunction due to nerve

ING'S

injury).
ollege
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Many case reports

Dempf R, Hausamen JE. Lesions of the inferior alveolar nerve arising from endodontic
““““““ treatment.Aust Endod ] 2000;26(2):67-71.

nerve. ) Dent 1977;5(1):47-50.
Gallas-Torreira MM, Reboiras-Lopez MD, Garcia-Garcia A, Gandara-Rey J. Mandibular nerve

paresthesia caused by endodontic treatment. Med Oral 2003;8(4):299-303.
Tilotta-Yasukawa F, Millot S, El Haddioui A, et al. Labiomandibular paresthesia caused by

endodontic treatment: an anatomic and clinical study. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2006;102:e47-59.

Dempf R, Hausamen JE. Lesions of the inferior alveolar nerve arising from endodontic
treatment.Aust Endod }J 2000;26(2):67-71.

Qrstravik D, Brodin P,Aas E. Paraesthesia following endodontic treatment: survey of the
literature and a case report. Int Endod ] 1983;16:167-72.

Rowe AHR. Damage to the inferior dental nerve during or following endodontic treatment.
Br Dent ] 1983;153:306-7.

Morse DR. Infection-related mental and inferior alveolar nerve paresthesia: Literature
review and presentation of two cases.] Endod 1997;23:457-60.

Vasilakis GJ,Vasilakis CM. Mandibular endodontic-related paresthesia. General Dent
2004;52:334-8.

Knowles Kl Jergenson MA, Howard JH. Paresthesia associated with endodontic
treatment of mandibular premoiars.) Endodc 2003;27(i i):768-70.



» Pogrel MA. Damage to the inferior alveolar nerve as the result of root canal therapy. |

Am Dent Assoc. 2007;138(1):65-9. 61 cases
» Knowles Kl, Jergenson MA, Howard JH. Paresthesia associated with endodontic
treatment of mandibular premolars. ] Endod. 2003;29(11):768-70 8 cases

» Scolozzi P Lombardi T, Jaques B. Successful inferior alveolar nerve decompression for

dysesthesia following endodontic treatment: report of 4 cases treated by mandibular
sagittal osteotomy. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004
May;97(5):625-31. 4 cases

» Grotz KA, Al-Nawas B, de Aguiar EG, Schulz A, Wagner W.Treatment of injuries
to the inferior alveolar nerve after endodontic procedures.Clin Oral Investig.
1998 Jun;2(2):73-6 11 cases

» Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following
primary endodontic treatment. A case series.Aust Endod . 2017 Aug;43(2):56-65. doi:
10.1111/aej.12209. Epub 2017 Jul 7. 28 cases

> Tara Renton Kings College London



Features of the patient presentation

The largest series of endodontic related CLTWicAL[rracT
trigeminal nerve injuries 6| patients over an

8 year period (Pogrel 2007).
. Damage to the inferior alveolar nerve
» 8 asymptomatic as the result of root canal therapy
» 42 exhibited only mild symptoms (3
months old injuries) :
» 10 patients experienced some resolution

» || pts were symptomatic and under went
surgical exploration. 5 of these within 48
hours others up to 10 days-3 months (4
experienced partial resolution and 2 no

recovery).
ING'S
Pogrel MA Damage to the inferior alveolar nerve as the result of root canal therapy ] Am Dent Assoc. 2007 Jan; | 38(1):65- _ e
9 Regton T,Yilmaz Z.]. Profiling of patients presenting with posttraumatic neuropathy of the trigeminal nerve. LONDON

Orofac Pain. 201 | Fall;25(4):333-44.



Features of Patient presentation

A retrospective review of 352 patients referred to a
Specialist nerve injury clinic between 2007 and 2015
was conducted. 28 cases were identified with |AN injury
secondary to primary endodontic treatment.

The sample included 12 male and 16 female patients with an
age range of 38-77 years and a mean age of 41.5 years.

24/28 patients experienced no resolution of
neuropathy, regardless of the extent to which the
dermatome was affected or to which function was impaired.
The remaining four patients had a temporary |IAN injury
which resolved within 6-12 weeks with a mean time of 8.5
weeks.

Radiographs were available for 12 of the cases in this
series. Review of these revealed that in 7 cases the root
apices of endodontically treated teeth were superimposed
upon the superior margin of the IAN canal or the mental
foramen.

Ten cases reported experiencing intra-operative pain
during endodontic treatment. Fifteen patients reported
immediate post-operative symptoms of either pain localised to
the endodontically treated tooth or paraesthesia.

Delayed presentation IANI However, in eleven cases there
was a 24-48 hour asymptomatic post-operative

period. Interestingly, one patient described the onset of
symptoms three months post-operatively, whilst another
described the onset of symptoms six months post-operatively.

In the 20 cases recorded, extra-oral dermatome
involvement averaged 55% in comparison with 40% of
intra-oral dermatome.

Paraesthesia was the most common formally
diagnosed sequelae of nerve injury followed by mechanical and
thermal allodynia

The most common subjective complaint was the inability to
bite, eat or brush teeth without pain.

case series.Aust Endod J. 2017 Aug;43(2):56-65.doi: 10.1111/aej.12209. Epub 2017 Jul 7.



Features of Endo PPTTN




Consequences —
NePain, numbness + altered sensation.___

12

10 -

. | 95% of
patients

6 .
reported

] neuropathic

. - pain

0 - . . . . .

Paraethesia Mechanical Thermal Hyperaesthesia Hyperalgesia =~ Dysaesthesia
Alloydynia Alloydynia

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment. A
case series.Aust Endod J. 2017 Aug;43(2):56-65.doi: 10.1111/aej.12209. Epub 2017 Jul 7.

90% of the patients reported chronic pain with 50% experiencing allodynia (pain evoked to non-noxious stimuli)

and hyperalgesia (increased pain to noxious stimuli, for example pin prick or partners bristles on kissing). Persistent pain after
endodontics has been reported to occur in 3-13% of patients (23,24,25)

Palycarpou N, Ng YL, Canavan D, Moles_ DR, Gulabivala K. Prevalence of persistent pain after endodantic treatment and factors
affcting its occurrence in cases with complete radiographic healing. Int Endod J. 2005 Mar;38(3):169-78.



Endodontic related nerve injuries
Possible mechanisms

» Mechanical compression canal due to overfill

» Direct mechanical damage due to over instrumentation

» Haemorrhage with direct and indirect neural ischaemia

» Loss of apical seal and chemical leakage and damage

» Inflammation / infection

p  gutta percha extrusion in the inferior dental canal. Br Dent J. 1998 Apr | 1;184(7):330-2



Possible Mechanisms of Endo related nerve injury
» Chemical

» Agent

» Metabolites
Brodin P, Roed A, Aars H, Orstravik D. Neurotoxic effects of root filling materials on rat phrenic nerve in vitro. | Dent Res 1982;61:1020-3.

Brodin P. Neurotoxic and analgesic effects of root canal cements and pulp-protecting dental materials.Endod Dent Traumatol 1988;4:1-11-6
Serper A, U cer O, Onur R, Etikan [.Comparative neurototxic effects of root canal materials on rat sciatic nerve.] Endod 1998; 24:592-4. 17.
Kozam G, Newark NJ. The effect of eugenol on nerve transmission. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1977; 44:799-805.

Trauma to the inferior alveolar nerve following endodontic treatment occurs as a result of the following mechanisms:
Mechanical trauma from over-instrumentation into the IAN canal
Neurotoxicity following direct contact with the medicaments used in endodontic treatment with the IAN

Pressure upon the IAN due to the presence of endodontic materials extruded in the IAN canal %10

Subsequent haemorrhage

» Haemorrhage

Chemical iron content very irritant to neural tissue

Primary or secondary haemorrhage/ scarring epi or intra neural

» Infection
ING'S

ollege
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Other considerations

»BioOss pH 8.4
»Socket Medicaments
» Alvogyl, Whiteheads varnish,
Corsodyl and Surgicel pH 5.8
»Endo Medicaments
» Formocresol pH 12.45 +/- 0.02
» Sodium hypochlorite pH 11-12

» Calcium hydroxide (Calyxl). pH 10-14
» Antibiotic-corticosteroid

paste (Ledermix) pH 8.13 +/- 0.01
» Neutral pH 7.35-7.45

» Eugenol pH 4.34 +/- 0.05
» Iodoform paste pH 2.90 +/- 0.02

> Tara Renton Kings College London



Neural damage by nhon-toxic dental materials

» Dental materials may exert damaging effects on nerve conduction as a
result of their physical and chemical properties.

» Even chemically bland materials such as gutta percha may cause irreversible
neural injury following their entry to the inferior dental canal in a molten,
thermoplastic state, partially resulting from direct thermal damage, and
partly from nerve compression as the material cools and contracts

Fanibunda K,Whitworth |, Steele ] (1998) The management of thermomechanically compacted gutta percha

extrusion in the inferior dental canal. Br Dent J. 1998 Apr | 1;184(7):330-2 ING'S

ollege
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Chemical nerve injury may not be obvious
radiographically

» Clinical confirmation

» History If the patient is suffering from neuropathy after the local
anaesthetic has worn off and the post-operative radiographs confirm that
there is no radio opaque material in the canal , chemical nerve injury may be

presumed.

» Assessment Mapping of the neuropathic area will discriminate between IDB and
endo nerve injury

» This may be an irreversible injury to the nerve and subsequent, even
swift removal of the root canal filling or tooth is unlikely to resolve
the nerve injury s this correct?

Plain films and
CBCT no use in

: : : o : detecting chemical
» If there is material recognised within the canal, this would suggest 8

injury, but if there is NO material in the canal, is the same damage

presumption made? H}g’g
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' LONDO
> Tara Renton Kings College London —



were,
» GDP (80% of referrals) in our study

» Detectable overfill / over-instrumentation occurred in 60% of cases
» Dental factors

Proximity of tooth to IAN canal - 90% of the mandibular teeth in this series, were close to the
IDC or premolars adjacent to the mental foramen

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment.A
case series.Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.111 1/aej.12209. Epub 2017 Jul 7.

Scarano A, Di Carlo F Quaranta A, Piattelli A. Injury of the inferior alveolar nerve after overfilling of the root canal with
endodontic cement: a case report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2007 Jul;104(1):e56-9

Kaseoglu BG; Tanrikuta-S; Stibay RK, Serncer S-Amesthesia folfowing -overfilting of a-root tanal sealer into-the- mandibular -
canal: a case report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006 Jun;101(6):803-6



GDPs responsible for 80% of referrals

B Referrer

m Operator

GDP Specialist Secondary Care

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment.A
case series.Aust Endod J. 2017 Aug;43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7.

Inadequacies of GDP-RCTs highlighted by-Jenkins SM, Hayes-S}, Dummer-PM.A study of endodontic treatment carried-out in
deri®l practice within the UK. Int Endod J. 2001 Jan;34(1):16-22




Dentition involved in Endo NI

cond Molar Anaesthetic
Administration

Second First Molar

Premolar

Canine First-"Premolar

Devine M, Modgill O, Renton T Mandibular division trigeminal nerve injuries following primary endodontic treatment.A case
series. Aust Endod J. 2017 Augi43(2):56-65. doi: 10.1111/aej.12209. Epub 2017 Jul 7. A previous study reporta

signifggant correlation between the tooth location and the suggested cause of nerve injury was found. Chikvashvili |
Overcoming unforeseen incidents: what to do when an unlikely event occurs. Compend Contin Educ Dent. 201 | Jun;32(5):44-8.




Proximity of apex to IDC in our cohort

8

7

6

5 -
4 -
3 -
2 -
'| -
0 -

No superimposition Superimposition upon Superimposition upon
superior margin inferior margin

60% -7/12 available preop LCPAs illustrated preoperative proximity of apex of tooth and
IDC

, : : .. ING'S
90% of post op LCPA:s illustrated over fill and or over instrumentation into IDC ollege
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ LOND
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Poor Technique
Over preparation, overfill and over instrumentation of canal

» Any tooth requiring endodontic therapy that is in close proximity to the IAN
canal should require special attention.

» The practitioner should be trained in root length assessment and root canal preparation.

» If the apex is proximal to the IAN canal if the canal is over instrumented there is increase risk of damage
to the nerve. If the canal is over prepared and the apex opened the nerve may be damaged by;

»  Physical injury precipitated by;

» preparatory files

» overfilling using pressurised thermal filling
» pressure and ischaemia due to intra canal haemorrhage

» Chemical nerve injuries from leakage through the apex of;
» irrigation - Sodium hypochlorite (39-54)

» sealant- Calcium hydroxide(55) medicaments breach of the canal roof precipitating a vascular bleed
resulting in haemoglobin irritation of the nerve due to the iron content.

Escoda-Francoli |, et al Inferior alveolar nerve damage because of overextended endodontic material: a problem of sealer cement
biocompatibility?] Endod. 2007 Dec;33(12):1484-9.

Bigpas N, Kienle F, Sandor GK. Inferior alveolar nerve injury caused by thermoplastic gutta-percha overextension.] Can Dent Assoc. 2004

Jun;70(6):384-7.



Techniques minimising apical extrusion of endo fillers

10.1016/].jcms.2013.11.007. Epub 2013 Nov

Apica| extrusion of products may be improved Nerve lesions following apical extrusion of hon-setting calcium
hydroxide: a systematic case review and report of two cases.
by ; N2 EM*.
. Abstract
U Itrasonlcs We present t ses of apical extrusion of non-setting, calcium hydroxide paste which had been
nt root canal dr during routine endodontic treatment resulting
a large part of the mandible. Surgical intervention consisted of resections in both
En dovac . instances. In relation to the cases presented, tematic review of similar cases in the literature
between 1980 and April 2013 was conducted which resulted in eight cases meeting the criteria
. outlined. As with the two presented half of these eight ca: owed serious adverse effects
G L“ded RCT / APeX Iocato rs and the use of an injectable m had most often been related to apical extrusion. Consequently,

great care should be taken when applying the paste into the canal system.

Shortened working length?

Post operative RCT views must be arranged
on the day of completion of the RCT and
identification of any RCT product in the IAN
canal should be reviewed carefully and
removed within 48 hours.




Learn from NaOCL accident risk factors

»  There are several reports of extreme pain and swelling
resulting from endodontic irrigation with NaOCl|, with a
multitude of associated complications including neuropathy.

» Kleier et al surveyed 342 diplomates of the American
Board of Endodontics. Of the diplomates who responded,
132 reported experiencing a sodium hypochlorite accident.
The risk factors included:

» VWomen compared with men (p < 0.0001).

» Maxillary teeth compared with mandibular teeth (p <
0.0001)

» Posterior more than anterior teeth (p < 0.0001)

» A diagnosis of pulp necrosis with radiographic findings of

periradicular radiolucency were positively associated with
such accidents (p < 0.0001).

vy ING'S
re 3 ollege
e LONDON



Radiographic/ dental risk factors increasing risk for endo nerve injury

Predisposing tooth factor that may result in an adverse incident
during root canal treatment

Resorption defects where extent is not identified such as
internal /external communicating with root canal and
external surface of the root

Suspicion of a perforation communicating with the external
root surface

Root fracture where there could be a potential
communication of the root canal with external root surface

Sclerosed root canal
Dens invaginatus
Periapical lesions and other pathology (cysts)

Lower molar teeth where root apices are is close proximity to
the Inferior dental canal and or mental foramen

Potential adverse incident if tooth factor not
recognised

Extrusion of endo filler /Hypochlorite accident

Extrusion of endo filler /Hypochlorite accident

Extrusion of endo filler /Hypochlorite accident

Possible perforation with

subsequent hypochlorite accident

Possible perforation with

Subsequent hypochlorite accident

Neurological injury (may occur if lesion close to IDC

Neurological injury (over instrumentation, overfilling
with obturation materials or sealer)




Periapical lesions

Case series 22 cases 94% permanent

Devine M, Yilmaz Z, Hirani M, Renton T. A case series of trigeminal nerve injuries caused by periapical
lesions of mandibular teeth. Br Dent J. 2017 Mar 24;222(6):447-455. doi: 10.1038/sj.bdj.2017.268.

Case reports that document neuropathies associated with apical periodontitis are scant, but
usually involve premolars, and sensory disturbance in the distribution of the mental nerve.The
incidence of mental paresthesia resulting from periapical infection or pathology was estimated
at 0.96%.

von Ohle C, ElAyouti A. Neurosensory impairment of the mental nerve as a sequel of periapical periodontitis: case report

and review. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2010 Oct;| 10(4):e84-9; Shadmehr E, Shekarchizade N.
Endodontic periapical lesion-induced mental nerve paresthesia. Dent Res | (Isfahan). 2015 Mar-Apr;12(2):192-6

There is every expectation that carefully conducted root canal treatment that limits
instruments and materials within the tooth, or indeed tooth extraction will allow symptoms
to resolve. 0.24% of cases in the same study, mental paraesthesia was a complication of root
canal treatment (caused by severe overfill in one case and iatrogenic perforation of
mechanical instrumentation through the root and into the mental nerve in the second case).

Ahonen M, Tjaderhane L (201 1) Endodontic-related paresthesia: a case report and literature review. ] Endod. 201 |
Oct;37(10):1460-4.




Risk periapical area leading direct access to IDC

» Endo related nerve injury

» Apex of 30 adjacent to ID canal
» Periapical area facilitates chemical sp. c..<



Bone loculae

» Large bone trabeculae
may result in additional
risk to the IAN during
endo treatment




Managing preoperative risk

By good clinical and radiographic assessment

» Is a LCPA alone inadequate for mandibular endo?
» Indications for CBCT

4

Further CBCT assessment required if apex close to
IDC on plain films?

Should CBCT be routine for planning RCT in teeth
Parasymphyseal region (Premolar and first molar

teeth)?
You MUST be able to read your own CBCTs

Always get radiologist review to exclude pathology of
all structures




Studies on location of IDC using plain films

A classic study of the relationship between mandibular and premolar apices and the mental foramen have reported close
proximity with the first premolar apex in 15.4% of patients and with the second premolar apex in 13.9% of patients
(Fishel D, Buchner A, Hershkowith A, Kaffe |. Roentgenologic study of the mental foramen. Oral Surg Oral Med Oral Pathol.
1976;41(5):682-6).

In their morphometric study, Phillips and colleagues reported that each mental foramen was located an average distance of
2.18 mm mesially and 2.4 mm inferiorly from the radiographic apex of the second premolar. More precisely, each
mental foramen was found to be located, on average, anywhere between 3.8 mm mesial, 2.7 mm distal, 3.4 mm above or 3.5 mm
below the apex of the respective second premolar (Phillips JL,Weller RN, Kulild JC.The mental foramen: 2. Radiographic position in
relation to the mandibular second premolar.] Endod. 1992;18(6):271-4).

In contrast, the apex of each second premolar was between 0 and 4.7 mm from the respective mental foramen in
various cadaveric studies (Denio D, Torabinejad M, Bakland LK. Anatomical relationship of the mandibular canal to its surrounding
structures in mature mandibles. ] Endod. 1992;18(4):161-5).

ING'S
—————————————————————————————————————————————————————————————————————————————————————————————————————————————————— ollege
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Current Endo CBCT recommendations

All radiographic examinations must be justified on an individual needs basis
whereby the benefits to the patient of each exposure must outweigh the risks.

In no case may the exposure of patients to X-rays be considered "routine", and
certainly CBCT examinations should not be done without initially obtaining a
thorough medical history and clinical examination.

CBCT should be considered an adjunct to two-dimensional imaging in dentistry.

Limited field of view CBCT systems can provide images of several teeth from
approximately the same radiation dose as two periapical radiographs, and they may
provide a dose savings over multiple traditional images in complex cases.

NO MENTION OF RISK ASSESSMENT RE PREVENTION OF NERVE INJURY

S

Maxillofacial Radiography



Assessment
Who actually assesses the risk?

H H Cone Beam Computed Tomography in Implant Dentistry:
® C | I n I Ca | A Systematic Review Focusing on Guidelines,
Indications, and Radiation Dose Risks

*OH, Perio
eSoft tissues and function
eHard tissue bone mapping, adjacent dentition

eRadiologic LCPA, DPT or CBCT?
Guidelines Faculty Dental Practitioners 9FGDP

SEDENTEXTCT _
Figure 3: Indications of who reports on the scans (CBCT) and who traces and plots the IAN.

-Informed consent
Who assesses the risk? o

EWho traces and plots the JAN?
80

Frequency

A radiologist The surgeon Restorative dentist Scan centre
radiographer




Radiographic risk assessment is routinely
undertaken in M3M and Implant surgery

Planning for; g y

IDC position (not nerve!) - ﬁ - > /
Canal position Yy & i
Mental loop an . W

mandibular incisal extension
Accessory canals




Risk assessment Radiographic
Proximity to the Inferior dental canal (IDC)

Mandibular teeth proximal to the IAN canal

Is there a “safety zone” in the
Apex of the tooth may be adjacent or intruding mandibular premolar region

into the IDC canal and any small degree of where damage to the mental nerve
can be avoided if periapical

extrusion occurs?

leakage or overfilling may compromise the IAN.

Assessment of the proximity of the tooth apex
to the IAN canal has become significantly
improved with Cone Beam CT scanning (CBCT)
with the attendant risk of additional radiation
and may not provide significantly more
information than a plane long cone radiograph.

Most of CBCT assessment of tooth positioning
relation to the IAN canal is based on M3M prior
to extraction

ollege

\ ING'S
__Tilotta-Yasukawa F, Millot S, Fl Haddioui A, Bravetti P, Gaudy JF.Labiomandibular. paresthesia ¢ dby endodontic_ _ _____________ LONDO
ptreatment: an anatomic and clinical study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2006 Oct;102(4):e47-59. —_—




CBCT dose reduction

Diagnostic accuracy of limited-volume cone-beam
computed tomography in the detection of periapical
bone loss: 360° scans versus 180° scans

. ORAL
5. Lennon’, S. Patel'?, F. Foschi', R. Wilson®, J. Davies®, F. Mannocci' IMPLANTOLOGY
) afive D , Dental Instity y o UK: *Special K
11 i

COMPARISON OF DIFFERENT DOSE REDU
SYSTEM IN COMPUTED TOMOGRAPHY FOR

Lennon &, Patel S, Foschi Wikon R, Dawvies J,

o st e s dtrmned ORTHODONTIC APPLICATIONS

E.FAN . V. FIASCHETTI. L. OTTRIA*, M. MATALONI. V. ACAMPORA,
R. LIONE*. A. BARLATTANI*, G. SIMONETTI

De Dic

Keywords: : ING’S
sensitivity 3 Cdffé’ €
tevedvad 4 April 2011; awepted 5 July 2011 LONDO




MRI for investigating NI

May diminish the need for CBCT

CONCLUSIONS:

Role of MR Neurography for the Diagnosis of
Peripheral Trigeminal Nerve Injuries in Patients with |

Prior Molar Tooth Extraction.

Dessouky.R"2, Xi Y', Zuniga J?, Chhabra A®.
Author information
Abstract

BACKGROUND AND PURPOSE:

Clinical neurosensory testing is an imperfect reference standard to evaluate molar tooth

extraction related peripheral trigeminal neuropathy. The purpose was to evaluate thi ignostic

accuracy of MR

surgery.
MATERIALS AND METHODS:
st-to-noise ratios
s of the peripheral

hics and correlation of

MR neurog can be reliably used for the diagnosis of injuries to the peripheral triger

nerve related to molar tooth extractions, with good to excellent correlation of imaging with cli

findings and surgical results.

diffel erve thickness, nsity ra d nerve
injury (area under the curve, 0.83-0.84 for the inferior alveolar nerve and 0.77-0.78 for the lingual
nerve). Interobserver agreement was good for the inferior alveolar nerve (infraclass correlation
nd good to e nt for the lingual nerve (intracle
tions with respect to clinical neurosensory testing
cations were moderate to good. Pearson correlation coefficients of 0.68 and

0.81 and k of 0.60 and 0.77 were observed for differences in nerve thickness.
CONCLUSIONS:
MR peurograph n be reliably used for the diagnosis of injuries to the peripheral trigeminal

nerve related to molar tooth extractions, with good to e: n of imaginc h clinical

findi and sul | results.



Is CBCT better than PA radiography for apical

Clinical Research

Comparing the In Vivo Diagnostic Accu

y of Digital

Periapical Radiography with Cone-beam Computed
Tomography for the Detection of Vertical Root Fracture

Rajesh Chauvda, BDS,* Francesco Mannocci, MD, DDS,

and Shanon Patel. B!

Abstract
Introduction: The purpese of this study was to deter-
a difference in the in vivo
stic accuracy of digital radiography (DR) and
cone-beam computed tomography (CBCT) imaging in
the detection of vertical root fracture (VRF). The pre
encefal nfirmed by visual in:
of the extracted root surface and was the reference s
dard against which both imaging modal
compared. Methods: Twenty-one unsalvageable teeth
from 20 patients that had been radiographed and
scanned with CBCT imaging were included in the study.
The teeth were atraumatically extracted and visually in-
spected under a micoscope to confirm the presenc
sence of fracture. The widest point of each fracture
rded using an optical erence tomography

nmplete vertical root fracture (VRF) develops longimdinally alc
Incomplete root fracmres are notoriously difficult to diagno

an is deep periodontal pocket
However, it is difficult to reach a definiti
s and symptoms alone because they are not specific to
ar o endodontic or periodontal di

Rud and Omnell (9

EDITORIAL

Shanon Patel’, Francesco Mannoc 1, Hagay Shemesh?, Min-Kai Wu?, Paul Wesselink? and

Paul Lambrechts®

Radiographs and CBCT - time for a reassessment?
Well-designed pro F:
to determine the

from the ies allow
5is arious treatments. 3
ent to make an educated informed de
the best treatment option for their unique endodontic

In endodontics for nearly 100 years this assessment

tment of I

nti

of CBCT in detecting periapical
)09, Patel et al.
e

me groups
and
tment the




Recent studies of apical position relative to

IDC and Mental foramen

Wang X, Chen K, Wang S, Tiwari SK, Ye L, Peng L. Relationship between the Mental
Foramen, Mandibular Canal, and the Surgical Access Line of the Mandibular Posterior
Teeth: A Cone-beam Computed Tomographic Analysis. J Endod. 2017 Aug;43(8):1262-
1266. doi: 10.1016/j.joen.2017.03.043. Epub 2017 Jun 22.

INTRODUCTION: The purpose of this study was to investigate the relationships between the
location of the mental foramen (MF) and the mandibular canal (MC) and the surgical access line
(SAL) of the mandibular posterior teeth using cone-beam computed tomographic (CBCT) scans.
METHODS: CBCT scans of 204 subjects ranging in age from 18-76 years old were evaluated. The
vertical and horizontal distances from the MF to the SAL of the mandibular premolars and first
molars and the vertical distance from the MC to the SAL of the second premolars and first molars
were measured via CBCT scans.

RESULTS: The average vertical distance between the MF and the SALs showed significant
increases sequentially from the first premolars to the distal roots of the first molars, and the
shortest average distance of 2.74 mm was obtained for the first premolars. The SALs of the
second premolars were the closest to the MF in the horizontal direction with an average distance
of 1.5 mm. In 19.9% of the cases, the vertical and horizontal distances between the MF and the
SALs of the second premolars were less than 2 mm. In addition, the MF was located superior to
the root apices in 6.62% of the cases. The majority of the SALs were located at a vertical distance
from the MC that was more than 2 mm. Men and women exhibited significant differences in
both the horizontal distance from the MF to the SALs of the first premolars and the
vertical distance from the MC to the SALs of the second premolars.

CONCLUSIONS: To improve the success of endodontic microsurgery, adequate knowledge of the
anatomic relationships between the location of the MF and MC and the SAL of the mandibular
posterior teeth is indispensable to surgeons.

were measured. The mandibular canal was significantly closer to the root apices of the second and
third molars than to the apices of other evaluated teeth (p < 0.05). All measurements were

second premolars, and the molars, than those of Group II and III subjects (p < 0.05). Direct
contact relationships were found in 1.6%, 3.3%,
the first premolar to the third molar, respectively). Age and sex influenced the anatomical

Aksoy U, Aksoy S, Orhan K. A cone-beam computed tomography study of the anatomical
relationships between mandibular teeth and the mandibular canal, with a review of the
current literature. Microsc Res Tech. 2017 Dec 29. doi: 10.1002/jemt.22980

The purpose of this study was to evaluate age- and sex-related changes in the anatomical
relationships between the roots of the molars and premolars and the mandibular canal using cone-
beam computed tomography (CBCT) images. A total of 243 patients (116 males, 127 females)
aged 16-83 years for whom previous CBCT scans were available were enrolled in this study. The
patients were subcategorized by sex and age (Group I, <21 years; Group II, 21-40 years; and
Group III, >40 years). The distances between the mandibular canal and the molars and premolars
were measured. The mandibular canal was significantly closer to the root apices of the second and
third molars than to the apices of other evaluated teeth (p < 0.05). All measurements were
significantly higher in male than in female subjects (p < 0.05). Group I subjects exhibited
significantly shorter distances between the mandibular canal and root apices of the first and
second premolars, and the molars, than those of Group II and III subjects (p < 0.05). Direct
contact relationships were found in 1.6%, 3.3%, 3.3%, 16%, and 32.2% of teeth (running from
the first premolar to the third molar, respectively). Age and sex influenced the anatomical
relationships between mandibular teeth and the mandibular canal, and these should be considered
when planning endodontic and surgical procedures to avoid potential nerve injury.

3.3%, 16%, and 32.2% of teeth (running from



Prevention of Endodontic related neuropathy: Risk factors

A. Inadequate preoperative assessment and planning due to;

. Lack of knowledge

0 GDP (80% of referrals) GDP endodontic success rates are significantly

apex pos

o  The American Association of Endodontists have made several reco Proximity to IDC ral of these
patients

0 Inability to read the radiographs or CBCT Related root

. Inadequate informed consent-all options provided and related risk benenc™=

. Lack of identification of existing pre-surgical neuropathy (periapical lesions). morphology

B. Premolar teeth & Proximity of tooth apex to IDC - 90% of the mandibular teeth in this series, were close to the IAN canal or
premolars adjacent to the mental foramen. Proximity to the apex to the IAN/ breach azama ceal and over chemical or

instrumentation .

. Tantanapornkul et al, reported the specificity and sensitivity of CBCT DOor teChnlq  to
the tooth roots in 161 mandibular third molars 161; for it was CBCT 93 Lack apica| seal 7 63%
which were not significantly different. . .

. Patel et al (34) have reported on the use of CBCT in managin< OVGI’ Instrumentation

cone periapicals. “11;
C. Poor technique Over fllllng
o Breach of apex causing pain during surgery on irrigation or during instrumentation @ =g nage to periapicai v

o Over instrumentation
o Overfill Detectable overfill occurred in 60% of cases and over instrumentation during preparation

D. Early recognition and intervention for Endodontic related nerve injuries :

o ALWAYS undertake HOMECHECK,, review patient and confirm neuropathy Postoperatlve

° Neuropathy related to endodontics can be delayed and the patient must be g Late recognition and |ate
4 days post treatment (Renton et al unpublished). .

o If nerve injury is suspected, you will already be aware of the proximity of the o= tooth or overflll removal
breach of apex, over instrumentation or deposition of endodontic material into the 14

o If there is suspected the material, the apex and oTéPgtk?ﬁg‘f,ﬁ‘n?L'ﬁggl%ﬁe étﬁl_lgn% e placement In v

recovery from nerve injury. If the patient is insistent on rgent referral of the patient may be indicated for




Overview

Why prevent these How to prevent How to prevent How to manage Summary and
nerve injuries!? LA nerve injuries! Endo nerve injuries! nerve injuries?  work to do

> Tara Renton Kings College London



Management of Trigeminal Post traumatic neuropathy

Currently, there is no consensus on the optimal Review Paper
Oral Surgery

management of neuropathic pain exists and

practices vary greatly worldwide. Managing iatrogenic trigeminal

nerve injury: a case series and
Possible explanations for this include difficulties JRAACIIERICENIS

in developing agreed diagnostic protocols
and the coexistence of neuropathic,
nociceptive and, occasionally, idiopathic
pain in the same patient.

ING'S
ollege
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(éf) Cochrane e, Q

Our evidence

Published:
16 April 2014

Authors:

Coulthard P, Kushnerev E, Yates
JM, Walsh T, Patel N, Bailey E,
Renton TF

Primary Review Group:
Oral Health Group

Better health.

Get involved News and events Cochrane Library >

Treatments for accidental damage during surgery to the nerves supplying
sensation to the tongue, lower lip and chin

Whao is talking about this article?
Review question

The main question addressed by this review is how effective are different treatments
and what are the best timings for these treatments following accidental damage COCh rane
during surgery to the nerves that supply sensation to the tongue, lower lip and chin.

Background
The nerves {alveolar and lingual) supplying sensation to the tongue, lower lip and

chin, may be injured as a result of surgical treatments to the mouth and face,
including surgery to remove lower wisdom teeth. The vast majority (20%) of these

- Eltizen saentlst

Authors' conclusions:

There is clearly a need for randomised controlled clinical trials to investigate

the effectiveness of surgical, medical and psychological interventions for

iatrogenic inferior alveolar and lingual nerve |r1]uu ies. Primary outcomes of this ING'S
h should include: patient-focused | ity measures including altered Cdffe €

sensation and pain, pain, quantitative sens::ury testmg and the effects of LONDO

delayed treatment. e —



Management of Implant nerve injury

Don't panic.................

Sorry is NOT an admission of
guilt it just shows you care!

v

Disclose
Apologise
» Remediate

v v

> Tara Renton Kings College London




Assessment

J.Endod. 2009 Jul:35(7):958-61. doi; 10.1016/].joen.2009.04.017.

Cli f patients who d
History event related initiation of pain r endodontic_procedures,
X . ( ; gura¥, Aoyama Y, Katsuumil.
Severe pain during procedure (funny bone Author informatiol
ain) Abstract
P INTRODUCTION:

: : : : : : This study aimed to determine the characteristics of patients with neuropathic tooth pain (NTF) who
ngh level POSt Surglcal Pam (Indlcatlve Of were s;elécted from a group of patients who develope[.d persistent pain a[fter [ ' '
nerve injur’y) undergoing endodontic procedures.

METHODS:
Remember Onset Of Endo related Of 271 patients who had chronic persistent pain that did not respond to
R . previous endodontic procedures and were referred to th ntic Team of the Nippon Dental
Chemlcal nerve |n’ury may be University Hospital, 16 patients (5.9%; mean age, 468y . 13 women) who fulfilled the diagnostic
criteria for NTFP were recruited. The inclusion criteria for the patients were the presence of chronic
delayed by 2.3 days persistent pain and other pain-related symptoms, despite the absence of major pathology.

RESULTS:
Pain predominantly occurred in the maxilla (14 patients). In 10 patients (62. NTP developed after
retreatment. Daily application of tricyclic antidepress: produced pain relief in 11 patients (65.8%)

CONCLUSIONS:
These results indicated that NTP is a rare type of chronic intractable endodontic pain and that careful

Adiannnacic af MTD ic_imaartant

ING'S
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Key patient assessment factors should drive management

Pain
. . Altered
» Important patient questions e

» Altered sensation / Numbness / Pain

» Functional impact

» Psychological impact .
Functional Psychological

problems impact




Management of nerve injury

Important procedural questions

« Mechanism

« Duration

- Extreme pain during treatment

- Post treatment (may be delayed 2-3 days)
« Extreme pain initially
 Pain altered sensation
e Functional
« psychological

5

P »
Patient with trigeminal and trochlear neur“”
Courtesy of Dr Sal Ruggiero

Thexton A,_SJ1 Crean, Hankins M._Simplifying assessment of tecovery of the_lingual nerve frooinjury. BDJ_2006 10:569-573 Rentan T, Thexton A, Mcgurk M. ______._
Ne}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. 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




Management of nerve injury
Confirm-Nerve-injury / Neuropathy s Opiaimic

Division

Maxillary

- Identify the extent of injury | ﬁj‘;f‘j;‘u,a,.
e Size neuropathic area ‘ L

Subjective function

Mechanosensory function

Disability

Pain / discomfort

Allodynia

Hyperalgesia

Spontaneous or elicited?

Renton T, Thexton A, SJ Crean, Hankins M. Simplifying assessment of recovery of the Tingual nerve from injury. BDJ'2.006‘1.6:569-573 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- Renton-T-Thexton-A; Mcgurk-M- Objective evaluation of iatrogenic lingual-nerve injuries using-the jaw-opening
rekex. Br J Oral Maxillofac Surg. 2005 Jun;43(3):232-8



Assessment of neuropathic area
Know your anatomy! .

Implant extraction or

endodontic procedure
undertaken with resultant
numbness of mouth& lip with pain

Neuropathic area you can
use dental vitality tests but
not very reliable

Neuropathic area should affect

‘DISTAL’ domain of dermw

In some cases only socket area
can be affected with localised
hypersensitivity

Extraoral area may be
complete

ING'S
ollege
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Assessment of neuropathic area
Know your anatomy!

Neuropathic area you
can use dental vitality
tests but not very
reliable

Inferior dental block
undertaken with
resultant numbness of
mouth&lip with pain

Extraoral neuropathy

affecting 9 of area0% Neuropathic area should

affect ‘DISTAL’ domain
of dermatome

ING'S
ollege
-------------------------------------------------------------------------------- LONDO



Can a prognostic assessment be based on




Assessment of nerve injury
Indication for investigations

Radiology Post surgical radiographs (panoral for
wisdom teeth and LCPA for endo NIs) are required to
confirm causality though mainly a clinical diagnosis

Post surgical CBCTs only required
for M3M lingual and Inferior alveolar nerve injury

Use plain film only
CBCT -unnecessary irradiation of the patient

Provides no further information and does not change treatment ING'S
High resolution MRI may be of use ollege
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" LONDO



Management of dentistry related nerve injury
*Prevention is best!

*Treatment must depend upon the mechanism and duration of nerve injury

*Treat
— Pain
— Functional disability
— Psychological impact

Review Paper
Oral Surgery

*Counselling o o _
— Reaffirm nerve injury is permanent Managing iatrogenic trigeminal .
_  Be honest with the patient nerve injury: a case series and
— Reassurance and explanation review of the literature

*Medical for pain +/- depression

— Topical
— Systemic
*Surgical ING'S
‘Remove implant within 30 hours ollege
_________________________________________________________________ LONDO



Main goals of management is to the provide the
patient with

» An understanding of their condition and realistic
expectations underpins their compliance with
treatment and optimises outcomes

» Reassurance that lessons have been learnt and
prevention of future similar problems is being
undertaken




» Early - Remedial

» Later
» Psychological
» Medical
» Surgical
» Tooth replacement




Management of dentistry related nerve injury

We cannot fix nerve injuries!

Wait for resolution
» Lingual nerve injuries related to

URGENT treatment < 30 hours
» Suspected nerve trauma

LINGUAL ACCESS third molar » Implants

surgery » Endodontics (neuropathy may develop 2-3
- LA days post treatment)
e Trauma
*  Orthognathic »  Within 2 weeks

» Buccal approach Lingual nerve
Consent patient properly...forearmed is for warned

Risk assessment in planning » Inferior alveolar nerve injuries related to

Check on patients post operatively HOMECHECK .
Acknowledge problem third molar surgery

No sit and WAIT ! ING'S
You MUST reassure your patient but don’t give them false expectations! ollede
-Seek advice: Trigeminalnerve.arg.uk-Medication.and-REFERRAL _ ___ . LONDO



" Duration
Mechanism
Known/suspected nerve section
TMS IANI —retained roots <30 hours
Implant <30 hours

TMS IANI large neuropathic area, pain and <3 months

disability

TMS LNI — large neuropathic area, pain and <3 months
disability

TMS IANI — >6 month
TMS LNI- >6 month

LA, fracture, orthognathic, other surgery

Treatment

Immediate exploration
Immediate exploration
Remove implant

Consider exploration
Consider exploration
Treat therapeutically

Treat therapeutically
Treat t therapeutically



Management LA nerve injuries

» If the patient feels pain during Injection.........
Stop injecting
Withdraw needle and continue injection

» Or your patient contacts you the following day after a low risk
procedure with neuropathic symptoms

» Reassure your patient (75% get better!)
» Follow up next morning and confirm if neuropathy is present

» Consider medical intervention (limited evidence base)
Vitamin B Complex
Steroids
NSAIDs



Management of Endo related nerve injuries
Does the post op radiograph demonstrate over fill, over instrumentation?




Management of Endo related nerve injuries
Does the post op radiograph demonstrate over fill, over instrumentation?
Chemical related neuropathy delayed presentation up to2-3. days.........___.

When neuropathy becomes apparent swift action'is needed




Acute Management

» Post operative LCPA demonstrates overfill or over
instrumentation?
» If neuropathy develops

Ulrgent referral to OS or OMFS for IAN exposure and
clean

Or Remove Endo and or tooth

» Routinely check on patient early post op @24, 36, 60 hours.
If pt has neuropathy immediately after LA has worn off;

REMOVE Endo < 24 hours (Pogrel unpublished)

Extract tooth (Devine M, Yilmaz Z, Hirani M, Renton T. A case series of
trigeminal nerve injuries caused by periapical lesions of mandibular teeth. Br Dent J. 2017
Mar 24;222(6):447-455. doi: 10.1038/sj.bdj.2017.268.)

Apicectomy nerve decompression (no evidence)

Steroids Yatsuhashi et al and Gatot & Tovi have also recommended steroid therapy for ‘
early postoperative neuritis and NSAIDs?
Vitamin B Complex (no evidence)

ING'S

NSAIDS (no evidence) s
b T RefEF-- - LONDO



Early IANI surgery for Endo related NIs

Pogrel 2007 11 cases acute surgical
intervention 5 improvement, 2 none.

Recommends URGENT surgical
irrigation and removal of overfill

Urgent surgery (<24 hours) may be
successful in maximising neural
resolution after Endo related nerve
injury




Early postoperative detection of Neuropathy
Early intervention after nerve injury can improve resolution?

»Acute management < 30 hours (delayed onset

neuropathy) Only use plain films
»(LA IDB lasts 3 hours and 25minutes) Removing implant or endo filled tooth
»Check on Patient after 6 hours (Home check) < 30 hours does Improve NI resolution

»IAN NEUROPATHY? (extreme pain/ mixed symptoms large
neuropathic area)

»Yes
»Consult patient, check for area of neuropathy and signs of 16%
nerve injury permanent permanent
»Confirmed

»Remove Endo /tooth < 30 hours with neuropathy
»+ High dose oral NSAIDs (600-800mgs Ibuprofen PO QDS)
»Prednisolone 5 day step down does 50-40-30-20-%
»Vitamin B Complex?
»(check medical history!)
»Review 7

Bhavsar-H; Khalaf M; Ferrim §,AkSabbagh M- Resolution of ant-induced et}r:'osensory Disturbance-A-Procedurat Failure.implant-Bent. 2015

Dec;2%(6):735-41. Khawaja N, Renton T. Case studies on implant removal influencing the resolution of inferior alveolar nerve injury. Br Dent
1 270N A~ 1 1.9A277\.22C TN




Management of patients is often complex in attempting to reduce
pain, improve function and remediate psychological sequalae

Topical 5% Iidocaine
patches D LNI
D IANI

Medication

Informed about surgery -
Surgery carried out
CBT
Reassurance: patient .
discharged
------

Management method

Reassurance

30 40
Number of patients

A smﬂpercentage of IANI patients (4%) received a combination of therapies involving CBT, surgery, medication and 5% lidocaine patches



Active

Psychological interventions

Management of existing mental health
problems

Cognitive behavioural therapy

Mindfulness
NLP

Smith ] et al Psychological morbidity of iatrogenic trigeminal nerve injuries Accepted | Orofacial pain August 2012 MPS annual
report Dec 201 |




Management-

»Botox injections
»Peripheral local anaesthetic block

»Check effect on local musculatugg
Facial nerve

»Topical LA patches

_ _ ING'S
______________ Ngeow WG, Nair R Oral Surg Oral Med Qral Pathol Oral Radiol Endod. 2010 Mar;109(3):e47-30. ________________ LONg% i
> Injection of botulinum toxin type A (BOTOX) into trigger zone of trigeminal neuralgia as a means to control pain. e



Management-

» Neuralgic pain
Oxcarbazepine
Neurontin (Lyrica) Pregabalin
Gabapentin

» Burning chronic pain

Nortriptyline > Amitriptyline
» 15% Pts persisted with systemic meds
» 18% IANI used topical medication




Medical Management of Ne Pain caused by
Endo NIs

» Oshimi et al reported that 16 patients of 271 patients presenting with chronic orofacial pain,
were diagnosed with chronic neuropathic tooth pain subsequent to endodontic retreatment.

» Most of these patients were treated for maxillary teeth,

» 70% of the patients responded to tricyclic antidepressant therapy which highlights the importance if
establishing whether the patient has neuropathic pain. In our study all the patients presented too late for
surgical decompression or it was not indicated.

» Thus 2 patients were managed with Oxcarbazepine for neuralgic pan elicited with touch or cold and
with topical Clonazepam intraorally to manage the severe gingival discomfort.

» 2 patients were prescribed topical 5% patches (12 hours on nocte and 12 hours off daily) for debilitating
mechanical allodynia in the extraoral dermatome of the IAN causing pain and functional problems.This is a
treatment used successfully for patients with chronic orofacial pain particularly those with mechanical or cold
allodynia of the face

»  Recommendations for treatment of trigeminal neuropathic pain are also well described by Renton &
Zakzrewska
ING'S

ollege
''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' LONDO
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Medical Ne pain management

Alonso-Ezpeleta O, Martin P), Lopez-Lopez ], Castellanos-Cosano L, Martin-

Gonzalez |, Segura-Egea ||. Pregabalin in the treatment of inferior alveolar nerve

paraesthesia following overfilling of endodontic sealer. ] Clin Exp Dent. 2014 Apr
1;6(2):e197-202.

Inferior alveclar nerve injury resulting from overextension of an endodontic sealer:
non-surgical management using the GABA analogue pregabalin

J. Lopez-Lopez’,

A Estrugo-Devesa’,
E. Jané-Salas’ and
J.J. Segura-Egea*
Article first published

DOI: 10.1111/].1365-2

International
Endodontic
Journal

Lopez-Lépez J, Estrugo-Devesa A, Jané-Salas E, Segura-Egea JJ I
alveolar nerve injury resulting from overextension of an endodon
management using the GABA analogue pregabalin. Int Endod J. 2
doi: 10.1111/j.1365-2591.2011.01939.x. Epub 2011 Aug 23.

AIM:To describe a case of endodontic sealer (AH Plus) penetration within
after root canal treatment with resolution of pain and paraesthesia after
including treatment with prednisone and pregabalin.

SUMMARY:A 37-year-old woman underwent root canal treatment of the |
molar tooth. Postoperative periapical radiographs revealed the presence
sealer in the mandibular canal. The day after, the patient reported sever
paraesthesia/anaesthesia in the region innervated by the left inferior alw
Diagnosis of injury to the inferior alveolar nerve because of extrusion of .
The non-surgical management included 1 mg kg(-1) per day prednisone,
regimen on a daily basis, and 150 mg per day pregabalin, two doses per
progress with periodic follow-up visits. One month after the incident, the
were gone.

KEY LEARNING POINTS: This case illustrates the care required when peri
treatment, especially when the root apices are in closi2  exinuty o the
alveolar nerve canal. The complete resolutlon of paraesthesia and the co

P TR "
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Haviv Y, Zadik Y, Sharav Y, Benoliel R. Painful traumatic trigeminal neuropathy: an open study on the
pharmacotherapeutic response to stepped treatment. J Oral Facial Pain Headache. 2014 Winter;28(1):52-60.
doi: 10.11607/jop.1154,

AIMS: To evaluate pharmacotherapeutic success in patients with painful traumatic trigeminal neuropathy
(PTTN) and to identify patient or pain characteristics that may predict treatment outcome.

METHODS: Pharmacotherapy was instituted for PTTN patients and was based on widely accepted protocols for
neuropathic pain and conducted in an open fashion. Outcome was assessed by employing prospective diaries
recording pain intensity measured with an 11-point (0 to 10) verbal pain score (VPS). Individual
characteristics in the patients and their influence on outcome were analyzed. Treatment results in the PTTN
patients were compared with those in classical trigeminal neuralgia (CTN) patients, who were used as a
comparative cohort. Data were analyzed with a Pearson chi-square test for nominal variables and with an
independent samples t test or analysis of variance for continuous variables.

RESULTS: A total of 145 patients were included: 91 with PTTN and 54 with CTN. In PTTN patients, 11% had a
= 50% reduction in pain intensity. Higher VPS scores in the PTTN patients were associated with a significantly
reduced response to therapy (P = .03). No other pain-related or demographic parameters were associated
with treatrent cutrome ir the PTTN patients. Also the response rate of PTTN patients was significantly inferior

to that of CTN patients, 74.1% of whom attained a significant reduction in pain intensity (P < .001).



Late Management of nerve injury

If injury is > 36 hours days old or more

Manage therapeutically

« Surgery - removal of implant doesn’t work

* Reassure patient
* Psychological support

« Pain management Medical management
» Topical Lidocaine patches, Capsaicin, Amitriptyline
« Systemic Pregabalin / Tricyclic antidepressants

Surgery does NOT 'fix’ injuries or resolve pain

Rodriquez-Lozano F, Sanchez-Perez A, Moya-Villaescusa MJ, Rodriguez-Lozano A, Saez-Yuguero MR. Neuropathic orofacial pain after dental
implant placement: review of the literature and case report. OOOE 2010; 109: e8-e12. Renton T, Yilmaz Z. Profiling of patients presenting with
postt ?frﬁ‘aﬁc‘ neuaropathy of the trigeminal nerve: 1 0rofac Pain. 20117 Fall;25(4):333-44. Renton T, Dawood A; Shah A, Séarson L, YilmazZ Z. Post-

implant neuropathy of the trigeminal nerve.A case series. Br Dent J. 2012 Jun 8;212(11):E17. doi: 10.1038/sj.bdj.2012.497



Surgical Management
Mx of Endo NIs with Microscopic endo Rx

Rosen E, Goldberger T, Taschieri S, Del Fabbro M, Corbella S, Tsesis I. The Prognosis of
Altered Sensation after Extrusion of Root Canal Filling Materials: A Systematic Review of

Syste m ati C revi ew t;:;;i:‘e;ratzusr.e. J Endod. 2016 Jun;42(6):873-9. doi: 10.1016/j.joen.2016.03.018. Epub

INTRODUCTION: The aim of this study was to systematically review and evaluate the literature

} I 09 A e I regarding the prognosis of altered sensation after extrusion of root canal filling materials and the
rtl C eS possible factors influencing it.

METHODS: A systematic search of the literature was performed to identify studies that reported
on altered sensation after extrusion of root canal filling materials during endodontic treatments.

} 28 I d The articles were evaluated for their relevance based on strict inclusion criteria, and the identified
ana yse suitable articles were subject to data extraction and analysis.

RESULTS: Initially, 109 possibly relevant articles were identified. After screening and full-

text evaluations, 28 articles that met the inclusion criteria were analyzed, reporting on
} 84 t' t a total of 84 patients with altered sensation after extrusion of root canal filling materials. All the
Pa Ie n S included studies, except 1 case series, were case reports. Under the limited available data, the
- - extracted data sl'llowed that 91% of the pati_ents had fully or pa_rtia_lly re_covered over time. Most of
CONCLUSIONS: The current scientific knowledge regarding the prognosis of nerve injuries caused  ned
by over |extruded endodontic materials relies primarily on case reports. Within the limitations of
Ised

the published data, it seems that the tooth locations, types of extruded materials and the of

obturation technique, and treatment after the injury may affect the nerve injury prognosis.

Yatsuhashi T, Nakagawa K, Matsumoto M, Kasahara M, Igarashi T, Ichinohe T, Kaneko Y.Inferior alveolar nerve paresthesia relieved by microscopic
endodontic treatment. Bull Tokyo Dent Coll. 2003 Nov;44(4):209-12.

Gatot A, Tovi F.Prednisone treatment for injury and compression of inferior alveolar nerve: report of a case of anesthesia following endodontic
overfilling.Oral Surg Oral Med Oral Pathol. 1986 Dec;62(6):704-6

Grotz KA, Al-Nawas B, de Aguiar EG, Schulz A, Wagner W.Treatment of injuries to the inferior alveolar nerve after endodontic procedures.Clin Oral
Investig. 1998 Jun;2(2):73-6

Scolozzi P, Lombardi T, Jaques B. Successful inferior alveolar nerve decompression for dysesthesia following endodontic treatment: report of 4 cases
treated_hy mandihular sagittal_asteotomy. Qral_ Sutrg Qral Med Qral Rathal Qral Radial Endod. 2004 May;97(5):625-31. _ o ___.
6Bipic A, Glrkan-Késeoglu B, Olgac V. Surgical approach to iatrogenic complications of endodontic therapy: a report of 2 cases.Oral Surg Oral Med
Oral Pathol Oral Radiol Endod. 2009 May;107(5):e50-3



- - -
LI m Ited eVI d e n Ce fo r Scala R, Cucchi A, Cappellina L, Ghensi P. Cleaning and decompression of inferior

alveolar canal to treat dysesthesia and paresthesia following endodontic treatment of a

- third molar. Indian J Dent Res. 2014 May-Jun;25(3):413-5. doi: 10.4103/0970-
Surgical Mx of Endo NI sw0138362 " , e

Endodontic overfilling involving the mandibular canal may cause an injury of the inferior
alveolar nerve (IAN). We report a case of disabling dysesthesia and paresthesia of a 70-year-old
man after endodontic treatment of his mandibular left third molar that caused leakage of root

Bianchi B Ferri A, Varazzani A, Bergonzani M, Sesenna E. Microsurgical Decompression of
Inferior Alveolar Nerve After Endodontic Treatment Complications. J Craniofac

2 C as e re PO rts Surg. 2017 Jul;28(5):1365-1368. doi: 10.1097/SCS.0000000000003672.

Iatrogenic injury in oral surgery is the most frequent cause of sensory disturbance in the
distribution of the inferior alveolar nerve(IAN) and mental nerve.Inferior alveolar nerve damage

L]
7 Patl e nts Biglioli F, Kutanovaite O, Autelitano L, Lozza A, Moneghini L, Bulfamante G, Allevi F.

Surgical treatment of painful inferior alveolar nerve injuries following endodontic
treatment: a consecutive case series of seven patients. Oral Maxillofac Surg. 2017
Dec;21(4):461-466. doi: 10.1007/s10006-017-0656-8. Epub 2017 Sep 20.

/ patients
Lampert RC, Nesbitt TR, Chuang SK, Ziccardi VB Management of endodontic injuries to

9 ? the inferior alveolar nerve. Quintessence Int.2016;47(7):581-7. doi:
Patl e nts 10.3290/j.qi.a36176.|
OBJECTIVE: Functional sensory recovery from microsurgical intervention for inferior
alveolar nerve (IAN) injuries resulting from endodontic treatment were evaluated using a

L]
I 9 Patl e nts Byun SH, Kim SS, Chung HJ, Lim HK, Hei WH, Woo JM Kim SM, Lee JH. Surgical management of damaged

inferior alveolar nerve caused by endodontic overfilling of calcium hydroxide paste. Int Endo 2016
Nov;49(11):1020-1029. doi: 10.1111/iej.12560. Epub 2015 Nov 5.

M a)’ I m P rove reSOI Ut| O n Of n e rve AIM To evaluate the neurosensow outcome of management of damaged inferior alveolar nerves caused

ST - e B e e

M Blglloll F, Allevi F, Lozza A Surglcal treatment of painful lesions of the inferior
I n] U ry (m eC hanosen SO rY) alveolar nerve. J Craniomaxillofac Surg. 2015 Oct;43(8):1541-5. doi:

10.1016/j.jcms.2015.07.036. Epub 2015 Aug 5.

Ve ry Iim ited eVidence regard i ng Nerve-related complications are being reported with increasing frequency following oral and dental

surgery, and typically involve the inferior alveolar nerve (IAN). We assess herein the etiology of
N h M H neuropathic pain related to IAN injuries, and describe the various surgical treatment techniques
eU rO Pat IC Pal n available. Between 2007 and 2013, 19 patients were referred to the Maxillofacial Surgery
Department of San Paolo Hospital (Milan, Italy) with pain in the area supplied by the
IAN, which developed following endodontic treatment, oral surgery and maxillofacial
_____________________________________________________________ surgery. All patients underwent IAN surgery by several different microsurgical procedures. Most of
the patients affected by pain before surgery experienced complete or partial amelioration of
’ symptoms. All patients receiving sural nerve grafts were pain-free 12 months after surgery. In five

patients the operation was unsuccessful. In 78.94% of cases, a significant increase



Surgical Mx
Neuropathic pain

ANESTHESIA/FACIAL PAIN

The Presence of Neuropathic Pain Predicts
Postoperative Neuropathic Pain Following
Trigeminal Nerve Repair

Jobn R. Zuniga, DMD, MS, PhD, * David M. Yates, DMD, MD, |
and Ceib L. Phillips, MPH, PbD]

Does NOT respond to late surgery!

Purpose: The risk for the continuation or recurrence of neuropathic pain following trigeminal nerve
repair has never been examined. The objective of this study was to determine which risk factors might
be associated with the continuation or recurrence of neuropathic pain following trigeminal nerve micro-
neurosurgery.

Patients and Methods: An ambispective study design was used to assess subjects who underwent tri-
geminal nerve repair of the inferior alveolar nerve and lingual nerve between 2000 and 2010. The primary
outcome was the presence or absence of neuropathic pain at 3, 6, and 12 months after surgery. Explana-
tory variables, including age at surgery, gender, presence of neuropathic pain before surgery, site of nerve
injury, etiology of nerve injury, classification of nerve injury, duration of nerve injury, and type of repair
performed, were abstracted from patient charts. Fisher exact tests were used to compare the demographic
and injury characteristics of patients who presented with pain before surgery and those who did not. The
McNemar test was used to assess whether there was a significant change in neuropathic pain report from
before to after surgery. The level of significance was set at .50.

Results:  Of the 65 patients analyzed, two-thirds were women; the average age was 36 + 16.1 years, and
the median time between the injury and surgery was 6.4 months (interquartile range, 6.7 months). Lingual

Conclusions: The presence of neuropathic pain prior to trigeminal microneurosurgery is the major risk

factor for the continuation or recurrence of postoperative neuropathic pain. These findings suggest that
trigeminal nerve surgery is not a risk factor for developing neuropathic pain in the absence of neuropathic

pain before surgery.

© 2014 American Association of Oral and Maxillofacial Surgeons ING'S

J Oral Maxillofac Surg 72:2422-2427, 2014 College
LONDO




Advanced pain Management of Endo NIs Ne Pain

Pulsed and conventional radiofrequency treatment: which is
effective for dental procedure-related symptomatic

trigeminal neuralgia’

Kim JH,Yu HY, Park SY, Lee SC, Kim YC. Pain Med. 2013 Mar;14(3):430-5. bl




Overview

Why prevent these How to prevent How to prevent How to manage. Summary and
nerve injuries? LA nerve injuries? Endo nerve injuriesi nerve injuries!  work to do

> Tara Renton Kings College London



But as the Sioux say.....Umche Echipe!

> Tara Renton Kings College London



LA nerve injury issues

» Consent
» Prevention
» Recognition

» Management

> Tara Renton Kings College London




Recommendations

Spinal block injections

Royal College of Anaesthetists UK 2012 annual National Audit

Risk of permanent motor or sensor neuropathy after epidural or spinal injection was
reported 1 in 52K (injections)

Routine warning is recommended for these interventions

Dental Block injections
Germany Since law suit in Germany 2009 now consent re IDB injections risk of nerve injury is
routine

USA Previously published recommendation in USA 1939!
Daniel L Orr, William J Curtis Obtaining written informed consent for the administration of local anesthetic in
dentistry.Journal of the American Dental Association (1939) (Impact Factor: 1.82). 12/2005; 136(11):1568-717

purpose of this study was to examine the frequency with which dentists obtain written ir Ilﬁ_,g'g

gonsem-forthe-administrat'ron of focat anesthetic in dentistry: Asurvey to 252-dentists:--° LONDO




Recommendations
Should LA practice change?

» Tailored LA /Technique specific

infiltration dentistr
y Infiltration dentistry is dependant upon

» Infiltration dentistry avoids the use of IDBs, The site and procedure B
thus preventing LA-related nerve injury, for Maxilry dentstry can be
performed using Lidocaine 2%

which there is no cure Sl D

septal injections

No additional benefit using 4%

» Change LA training at dental school Artcing inlkraton over
Siscane Mandibular 1% molars for perio,
} Thls teChnlque requlres IeSS Skl”, IeSS Mandibular Molar Endodontic Articaine 4% buccal and Lidocaine 2% lingual

procedures may be only infiltration s OR for extractions buccal
infiltration intra-ligamental

discomfort for the patient during the injection ESXNEEINNLE iy il

and avoids unnecessary lingual anaesthesia
after dental treatment. : _

ING'S
ollege

““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ LONDO
> Tara Renton Kings College London —



Recommendations

» There is no evidence base for managing dental LA related nerve injuries
we only know that 25% are permanent

» You may not be negligent in causing the LA related nerve injury (yet) but you
should at least treat your patients humanely and prevent nerve injuries where
possible

» There is no ‘magic bullet’ to fix them, we have to sit and wait and reassure the
patient.

» Guidance development for managing LA caused sensory neuropathy
» Routinely contacting patients who experience pain during IDBs
» Should we institute early medical intervention?

» What is the role of Vitamin B complex, Steroids and or NSAIDs? (check medical history.first! and

request the patient’s General medical practitioner to prescribe the medication) IN}?‘S
_______________________________________________________________________________________________________________ ollege
> LONDO



Endo nerve injury issues

» Consent

» Recognition of preoperative neuropathic pain
; | P

» Prevention 4 F %

» Risk assessment

» Modified technique o -
» Early post operative recognition of PTN and PPTTN
» Management
» Use accepted terminology, ICD (diagnostic and
outcome) and OPSC coding ——
ollege

> Tara Renton Kings College London



Recommendations
Endo nerve injury Consent

Depends upon risk assessment
» Generalist or specialist?
» Tooth position in relation IDC

» Other radiological and dental risk factors
O Root fractures, Root pathology and periapical pathology
O Large bony loculae, cysts pathology,

» Patient propensity to develop CPSP

Giuliani M, Lajolo C, Deli G, Silveri C Inferior alveolar nerve paresthesia caused by endodontic pathosis: a case report and

review of the literature Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2001 Dec;92(6):670-4. Review.

Lobb WK, Zakariasen KL, McGrath PJ. Endodontic treatment outcomes: do patients perceive problems? ] Am Dent
Assoc. 1996 May;127(5):597-600.

Kleier D), Averbach RE, Mehdipour O.The sodium hypochlorite accident: experience of diplomates of the American Board

g6 Endodontics. ] Endod. 2008 Nov;34(1 I):1346-50. Epub 2008 Aug 30.




Recommendations
Encourage referrals to specialists for high risk cases

» In the case of surgical endodontic procedures, only practitioners with
adequate training and experience should consider operating close to the
inferior alveolar and mental nerves and current guidelines suggest that 3-
dimensional imaging

» European Society of Endodontology, Patel S, Durack C,Abella F, Roig M, Shemesh H, Lambrechts P, Lemberg
K (2014) European Society of Endodontology position statement: the use of CBCT in endodontics. Int
Endod J. 2014 Jun;47(6):502-4



Recommendations
Pre screening for neuropathic pain

» ldentify patients presenting Neuropathic pain rather
than odontogenic pain

» ldentify patients at risk of developing of Chronic post
surgical pain (CPSP)

» Chronic pain DOES NOT RESPOND to peripheral
SURGERY

» Pre screening tools

» DNA4, PainDetect, LANSS questionnaires

Screen for Ne Pain-Quintessence Int. 201 | Mar;42(3):259-69. The prevalence of
persistent pain after nonsurgical root canal treatment. Klasser GD, et al

Shackleton TA. Failure of root canal treatment misdiagnosed as neuropathic pain:
case report.] Can Dent Assoc. 201 3;79:d94 Kaufmann R. Failure of root canal

tgeatment misdiagnosed as neuropathic pain. | Can Dent Assoc.2014;80:e28

"You say it's a sharp, stabbing pain. Hmmmm
... sharp ... stabbing pain."




Recommendations
Guidelines to. minimise Endo NI

Guidelines for recognising reporting and learning from Technical Guidelines to

Endo related nerve injuries Minimise over instrumentation and overfill and chemical
leakage into IDC
*  Working length

Training Any tooth requiring endodontic therapy that is in *  Create apical plug
close proximity to the IAN canal should require special *  Cold lateral condensation

*  Apical extrusion of products may be increased by ultrasonics and
minimised by using Endovac

* Always use a side venting needle with luer lock syringe

* Never bend the needle in the canal

* Never inject the hypochlorite into the canal it should be a very gentle

attention. The practitioner should be trained in root length
assessment and root canal preparation (European Endo Soc referral)

RISK ASSESSMENT passive movement of hypochlorite into the canal
Radiographic guidelines for specific radiological risk *  Never take the hypochlorite needle to the full working length
assessment e Use of Rubber Dam
. *  Ensure that the needle is tightly bound to the luer lock syringe
4 Plain film SAFETY ZONE Escoda-FrancoliJ, et al Inferior alveolar nerve damage because of overextended endodontic
. . material: a problem of sealer cement biocompatibility?] Endod. 2007 Dec;33(12):1484-9. Blanas N,
4 Should CBCT be considered an adjunCt to two- Kienle F, Sindor GK. Inferior alveolar nerve injury caused by thermoplastic gutta-percha
dimensional imaging in dentistry. overextension. ] Can Dent Assoc. 2004 Jun;70(6):384-7.
Apical extrusion of sodium hypochlorite activated with two laser systems and ultrasonics: a
N If overfill detected on discharge LCPA is CBCT spectrophotometric analysis. Helvacioglu Kivang B, Deniz Arisu H, Yanar NO, Silah HM, inam R,

Gorgiil G. BMC Oral Health. 2015 Jun 26;15:71
really necessary?

International Endodontic Journal [}

AAE and AAOMR joint position statement. Use of cone-beam-computed tomography
in endodontics. American Association of Endodontists; American Acadamy of Oral and
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Trlgemlnal nerve injuries
Tara Renton, Php, MDSc, BDS, FDS, RCS, FRACDS (OMS), FHEA

King's Callege London Dental Institute, London, UK

Abstract

igeminal nerve injury is the most proble
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ates require different therapeutic approaches
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Chapter 25

Emergencies in need of urgent referral

Tara Renton

Introduction

Urgent hospital referral is thankfully seldom needed

for patients undergoing endodontic treatment, yet when

serious complications do occur, clinicians must be well
ard patient wellbe-
 harm

Unexpected incidents or patient reactions can arise

informed and act promptly to safe

nd minimize the risks of long-t

in the most carefully regulated of practices, and are
invariably distressing to both patient and clinician. It
is paramount that the clinician maintains pre

pssional
composure while calmly and proactively managing a
potentially dama
not wait for the patient to complain before initiating

n, and the cliniclan must

ng situat

appropriate action [1]. They should also take a proactive
interest in the ongoing pr

ss of their patient and keep
accurate, contemporancous clinical records [2)

ditions arising, during endodontic treatment that
nt hospital referral include procedural

accidents, adverse responses to procedures and ma
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m. These

als, and clinical observations that raise con

will be considered under the foll

wing headings

* Neurological injuries resulting from endodontic pro-
cedures and materials
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Neurological injuries resulting from
endodontic procedures and materials

Endodontic procedures are generally conducted under
local anesthesia, and involve the use of instruments

and materials that are capable

causing physical or
chemical damage o nerve trunks. The inferior alveo
lar nerve and its branches are at particular risk dur
v should be taken

ing, endodontic procedures, and ¢

10 avoid local anesthetic techniques that risk neurolog

ical injury and to contain endodontic instruments and

rials within the tooth. The consequences of neuro-
pical injury include anest
sation), p
ing, or prickling) or dysesthesia (abnormal and
asant sensation to light touch) [3], all of which
tion that peop
anted [4], and impact on both psychological wellbeing
and quality of life [6]. Advanced concept 25.1 summa
rizes the functional difficulties experienced by patients

psia (complete loss of sen.

esthesia (altered sensation, typically bum.

take for

with trigeminal nerve injuries

Local anesthetic-related neuropathies
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CLINICAL

Post-endodontic
neuropathy of the
trigeminal nerve:

part one

In the first of two articles, Tara Renton presents a literature review for the
post-endodontic neuropathy of the trigeminal nerve

Sensory disturl

anaesthe hesl

may |

A, hypoesthesia, hyper

s or peripheral neuropathies such a
, and paracsthe
sent in the trigeminal system, due to many local and

a higher incidence of permanent da
nerve injuries compared with lingual nerve inju

Risk assessment of endodontic-

related nerve injuries: part two

In the final part of two articles, Tara Renton explores risk assessment,
diagnosis and management of endodontic related nerve injuries

In part one of this clinical article, the author e:

the risk factors and consequences of endodontic

nerve injuries. Here, the author looks at the risk

assessment, diagnosis and management of endodontic-
related nerve injuries, as well as recommen,
the literature.

Minimising risk
Risk assessment of the patient and dental factors are very
important. Patients over the age of 50 are less likely 1o
recover from nerve injury. Certain medical conditions may
predispose your patient 1o developing chronic post
traumatic neuropathy andfor pain (existing fibromyalgia,
migraines, Raynauds disease, IBS and psychological
morbidity). Pre-screening of dental neuropathic pain is
advised before undertaking repeated endodontics or further
more interventional surgery.

Akey factor in these cases appears 1o be proximity of the
tooth apex to the inferior dental canal (IDC). The mandibular
premolars located close 10 the mental foramina a

considered high risk in orthodontics for potential ner
damage (Knowles, Jergenson, Howard, 2003; Baxmann,
2006; Scarano et al, 2007).

An important factor ofien overlooked in endodontics is
the ‘safety zone' often referred 10 during estimation of
drilling depths for Implant preparation surgery. A single

paper addresses the notion that endodontists should
cansider the distance between the tooth apex and the
inferior dental canal (IDC estimated on a plain film not
necessarily by a CBCT) o ensure that accidental apical
leakage or over-instrumentation will more likely cause nerve
injury if the apex is adjacent to the IDC (Ngeow, 2010).
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should be reviewed carefully and removed within 48 hours
(Helvacioglu Kivang, 2015). A systematic review made a
specific recommendation in care when preventing extrusion
of endo materials into the IDC (Olsen et al, 2014).

CBCT guidance

All radiographic examinations must be justified on an
individt
cach exposure must outweigh the risks. In no case may the

il needs basis whereby the benefits 1o the patient of

exposure of patients to X-rays be considered ‘routine
(CBCT)
examinations should not be done without initially obtaining

certainly cone beam compu

d tomography

a thorough medical history and clinical examination. CBCT

should only be considered an adjunct to two-dimensional

imaging in dentistry (American Association of Endodontists,
Ame

2011).
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Recommendations
Endo NIs Management options

» Acute management (< 30 hours) Confirm overfill/ neuropathy
» Consider re endo (Escoda-Francoli et al (37) Yatsuhashi et al (62) )

» If extensive over fill in IDC -urgent referral for extraction, apicectomy OR |IAN decompression

» Later management

» None or minimal symptoms
reassure and review (duty of candour) We need more eV| de nce
» Mild symptoms — small neuropathic area, low discomfort
reassurance / topical Versatis patches (5% Lidocaine patches)
Gatot & Tovi (63) recommended steroid therapy for early postoperative neuritis.
» Moderate symptoms- larger neuropathic area, functional and psychological implications, discomfort pain
Systemic medical management (Nortriptyline, Pregabalin)
Referral for psychological support
Review

» Severe symptoms

Systemic medical management (Nortriptyline, Pregabalin)

ING'S
Referral for psychological support vllege
ST Reyfehy 7T EEE

Pain management referral
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